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INOACHUTEJIBHAA 3AIINCKA

VYyeOnass pabouas mporpamMmMa [0 MaTeMaTHKE COCTAaBJI€HAa Ha OCHOBE KOHIEHIUU
(enepabHOTO TOCYIAPCTBEHHOIO 00pa30BaTENLHOIO CTaHIapTa OCHOBHOrO o0Iiero ooOpasoBaHus (
®I'OC O0O0) ¢ y4eroM NPEEeMCTBEHHOCTH C [IpUMEpHBIMH MpOrpaMMaMHd Il  HA4aIbHOI'O
o0pa3oBaHMS W OCHOBE (PYHIAMEHTAIBHOTO SApa COJACPKaHHUS OOIIero oOpa3oBaHUS C YYETOM
MEXIPEAMETHBIX U BHYTPUIIPDEIMETHBIX  CBs3€Hl, JOruku ydebHoro mpouecca. I[Iporpamma
HampaBieHa Ha  (opMUpOBaHHME  OOWIEH  KyJbTYpbl, IYXOBHO-HPAaBCTBEHHOE, T'PaXKIaHCKOE,
COLIMAJIbHOE, TIMYHOCTHOE M HWHTEIJICKTyallbHOE Pa3BUTHE, CAMOPA3BUTUE U CaMOCOBEPIICHCTBOBAHHE
oOyvaromuxcs, oOecneynBamoImue  ux COLIMATBHYIO  YCIEIIHOCTh, pPa3BUTHE  TBOPYECKHUX
CIIOCOOHOCTEH, cOXpaHEeHHe U YKpeIUIeHHE 370pOBbs. B Hell Takke YYUTHIBAIOTCS OCHOBHBIC UICH U
MIOJIO’KEHUS POTPAMMBI Pa3BUTHS U (POPMUPOBAHUS YHUBEPCATBHBIX YU€OHBIX ACHCTBHIA JIJI1 OCHOBHOTO
obmiero oOpa3oBaHus, COOJIOAAETCS MPEEMCTBEHHOCTh C MPUMEPHBIMU MpPOrpaMMaMHl HA4albHOTO
oOuiero oopas3oBanus U pabouell MporpaMmMoi BOCIIUTaHHUS.

[Iporpamma cocTaBiieHa Ui 00IIE0OPa30BATEILHOTO  YUPEXKIECHHs, COOTBETCTBYET BTOPOM
crenieHn oOydeHus. JlaHHbBII y4eOHBIH TpeaMeT BXOAHWT B 00pa3oBaTelbHYI0 00JacTh —MaTeMaTHKa.

Y4yeOHast pabouasi mporpamMma IO MaTeMaTHKE COCTaBJieHA Ha OCHOBE:
1.®enepanbroro 3akona «O6 obpazoBanuu B Poccuiickoit deneparun» ot 29.12.2012 Ne 273,

2. TpeboBanmii DenepaqbHOrO TOCYAAPCTBEHHOTO O0pA30BATEIBHOTO CTAaHAAPTa OCHOBHOTO OOMIETo
o0pa3oBaHUs, TNPEIbSBISIEMBIX K pE3yJbTaTaM OCBOCHHS OCHOBHOM 0OOpa30BaTENIbHOM MNPOTPaMMEI
(ITpukaz MunucrepcTBa obOpazoBanus u Hayku PD ot 17 nexabps 2010 r. Ne 1897 «OG6 yrBepkacHUU
(enepanbHOr0 TrOCYAapCTBEHHOTO 00pa30BAaTEIIFHOTO CTaHAAPTa OCHOBHOTO OOIIET0 0Opa3oBaHUS» C
U3MECHEHUSIMU | JlonoHeHusMu [Iprkazom MunoOpHayku Poccuun ot 29 nekadps 2014 r. Ne 1644);

3.ITpuka3 MunmcrepctBa oopazoBanus u Hayku Poccuiickoit ®@eneparym ot 31 mexkadbps 2015 r. Ne 1577
«O BHeceHMHU H3MEHEHUH B (enepalbHbIi TOCYIapCTBEHHbIN 00pa3oBaTeNbHBIM CTaHAAPT OCHOBHOTO
oOmiero 00pa3oBaHMs, YTBEPXKACHHBIM MpuKazoM MuHuctepcTBa oOpa3oBaHus W Hayku Poccuiickoi
Oenepannu ot 17 nexadbps 2010 . Ne 1897 »;
4. ®yHIaMEHTAIBHOTO Si[pa colepxkaHusi o01ero oOpa3oBanus U TpeOOBaHUN K pe3ybTaTaM OCHOBHOTO
obmiero oOpa3oBaHusl, KOHLUENIMU (eepalbHOrO ToCyIapCTBEHHOro 00pa30BaTEeNIbHOTO —CTaHAapTa
ocHOBHOTrO obOmiero obpaszoBanus ( ®I'OC OOO) ¢ y4eroM MNPEEeMCTBEHHOCTH ¢ [IprMMepHBIMHU
nporpaMMaMu JJisi HayaJbHOTO OOpa3oBaHMA C YYETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTMKK Y4eOHOro Ipoliecca.
-[IpumepHble mporpamMMbl 10 MaTeMaTHKE, CO3JaHHbIE Ha OCHOBE (elepabHOro rocyaapCTBEHHOTO
oOpa3oBaTelbHOTO cTaHaapra «MatemaTtnka 5-9 kmacce», M. «IIpocBemenue, 2011 r;
-[Iporpammbl popMUPOBaHUS YHMBEPCAIBHBIX YUEOHBIX JEHCTBHIA;
-Ilepeuens yuebHUKOB OV, cooTBeTcTBYIOIUN DenepallbHOMY NEPEYHIO YyUEeOHHKOB, YTBEPKACHHbIX,
PEKOMEHIOBAaHHBIX ( IOMYIICHHBIX) K HCIIOJNIB30BAHUIO B 00pa30BaTEIbHOM IIpOLECCE B
oOpazoBatenbHBIX yupexaeHusx Ha 2013-2014 y4eOHBINA TOJ, peaM3yIOMUX MPOTrpamMMbl 00MIero
o0Opa3oBaHus;
-ABTOpckue mporpammbl «llmaHupoBaHue y4eOHOro marepuana. Maremartuka 5-9 KiacchI»
-[Iporpamma i o01ieoOpa3oBaTeNnbHbBIX yupexaeHuit Anredpa, 7- 9kiacchbl, COCTaBUTEb!
Bypmuctposa T.A.-M. «IIpocBemenue», 2014 r
«[Tporpammbl. MaTtemaTHka. 5-6 knaccel. Anredpa. 7-9 kinaccel. AnreOpa u Hayajia MaTeMaTHYECKOTO
ananmm3a. 10-11 knaccer / aBt.-coct. .U. 3ybapesa, A.I'. MopakoBuy.

B cootBercTBUM ¢ TpeboBaHusIME DeepabHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 00I11ero o0pa3oBaHus npeaMeT «MaremaTuka» u3ydaercs ¢ 5-ro mo 9-if kiacc B
BHJIC CIEAYIOMUX y4eOHBIX KypcoB: 5 - 6 kiacc — «kMaTtemartuka», 7 - 9 kinacc — «Anredpa» u
«['eomeTpusi».



OO0111e€ KOJIMYECTBO YPOKOB B Hezemo ¢ 5 mo 9 kimacc cocrasnset 26 gacoB (5 - 6 kimacc —mo 5
4acoB B Hezlento, 7,9 kinacc — anredpa o 3 yaca B Hellelnto, 8 kiace — 4 yaca B HE/IEI0, T€OMETPHs —
1o 2 yaca B HEZIeJ.)

B ocHOBY HacTosiiieli mporpaMMbl MOJOXKEHBI MEJAarornyeckue M AUJAKTUYECKUE MPHUHIIMIIBI
(IMYHOCTHO OPUEHTHPOBAHHBIE; KYJIBTYPHO - OPUCHTHPOBAHHBIC; JCATEIBHOCTHO - OPUCHTHPOBAHHBIC H
T.I.) BapUAaTUBHOTO pPa3BHBAIOLICTO O0pa3oBaHUs, M COBPEMEHHBIC JHIAKTHKO-TICUXOJIOTHYCCKUE
TEHJICHIMH, CBSI3aHHBIE C BAPMATUBHBIM Pa3BUBAIOIUM 0Opa3zoBaHueM U TpedoBaHusimMu OI'OC.

Cucrema 3HAaHMH TOTOBUT Yydaluxcsd K IPOMEXKYTOUYHOM arrectauuu. I[IpomexyrouHas
aTTecTallis MPOXOJUT B (OpME MTOrOBOM KOHTPOJbHOM paboTbl. Kpome TOro x TpaauliOHHBIM
BOIIPOCAM U 3aJlaHUsIM J00aBICHBI 3aaHus, cooTBeTCTBYIomuMe EI'D, uTo maeT rapaHTHiO KaueCTBEHHOMH
HOJTrOTOBKH K aTTeCTallM, B TOM yuciie B popme EnnHOro rocyjapcTBEHHOro 3K3aMeHa.

JIONOTHUTENBHBIA HENeNbHBI 4Yac B 8 Kiacce, BBINEICHHBIH M3 IIKOJIHHOTO KOMIIOHEHTA,
UCIIOJIb3YETCS!

- g (HOopMUPOBaHMS HABBIKOB CAaMOCTOATENBHOM paboOTBl C TEOPETHYECKHM MaTepHalioM
y4yeOHMKA: YMEHHMIO YUTaThb MaTeMaTHMYECKHH TEKCT, BBIIEJIEHUIO B HEM IJIABHOM MBICIIH, HH(POPMALUU
JUIsl IOHUMAaHMsI U 3alIOMUHAaHUS, YMEHHIO 33]1aBaTh BOIPOCHI 110 TEKCTY, COCTABIIATH IUIAH K ITyHKTY;

- Uit (GopMHpOBaHUS TPAMOTHON MaTeMaTHMYeCKOW peuyd YYaluxcs, YMEHHIO IPaBUIIBHO
OOBSACHUTH CBOU JCHCTBUS U JOKA3bIBaTh BEPHOCTh UCIIOJIb3YEMBIX LIaroB.

- Ha yriayOs€HHOe M3ydyeHHe HEKOTOPBIX pa3/iesioB Ipeamera «MaremaThka», 4To 00YCIIOBIEHO
JKEJIaHUEM POJUTENECH U yHaIUXCsl C LEIbIO MOATOTOBKH K IOCYAAPCTBEHHON UTOINOBOW aTTECTALIMH.

2. Ilnanupyemble pe3yabTAThl OCBOEHHUS KypPca MATEMATHKH.

[TpenMeTHBIE TUTAHUPYEMBIE PE3yIbTAThI IPEACTABICHBI OJIOKaMU «YYEHUK HAYUUTCSI» U

«Y4YEHUK NOJIYYUT BO3MOKHOCTh HAYUYUTHCSI»

5 kaace

Onemernmul meopuu MHONCECME U MAMEeMAMUYECKOU J02UKU

VYuammuiicst HayuuTcs: (U UCTIOIb30BaHMUS B TOBCEAHEBHOM KH3HUA U 00ECTIeYeHHUS

BO3MOKHOCTH YCIIEIITHOTO MPOI0JIKEHHUS] 00pa30BaHus Ha 6a30BOM YPOBHE)

* OnepupoBath Ha 0A30BOM YPOBHE MOHATHSIMU: MHOKECTBO, SJIEMEHT MHOXKECTBA, TIOJIMHOKECTBO,
MIPUHAJIE)KHOCTD;

* 33/1aBaTh MHOKECTBA MEPEUYNUCICHUEM HX 3JIEMEHTOB,

* HAXOJIUTH TiepeceyeHne, 00beAMHEHNE, TTOIMHOKECTBO B MPOCTEUIITNX CUTYAIIHUSIX.

B noBceHEBHOM KU3HU U MIPU U3YUYCHUU APYTUX TPEAMETOB:

* PacIi03HaBaTh JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS.

VYyamuiicst moJy4YuT BO3MOKHOCTh HAYUHUThCS:

* OnepupoBaTh NOHATUIMHU: MHOKECTBO, XapaKTEPUCTUKU MHOKECTBA, SJIEMEHT MHOKECTBA,
MyCTO€, KOHEYHOE U 0ECKOHEUYHOE MHOKECTBO, MTOJAMHOKECTBO, TPUHAIIICKHOCTD,

* OIpeeNATh MPUHAIJICKHOCTh DJIIEMEHTAa MHOXKECTBY, OOBEIUHEHHUIO U TIEPECEYCHUIO MHOXKECTB,
3a71aBaTh MHOKECTBO C MOMOIIBIO MTEPEUUCIICHHS JIEMEHTOB, CIOBECHOTO OMTMUCAHMS.

B noBce1THEBHOM KU3HU U [IPU U3YUYECHUU APYTUX IPEAMETOB:

* pacro3HaBaTh JIOTUYECKN HEKOPPEKTHBIE BHICKA3bIBAHUS;

* CTPOMUTH LETIOYKH YMO3aKIIOUEHUI HA OCHOBE HUCIIOJb30BAaHMS ITPABUII JIOTUKH.

Yucna

YueHuk HayuuTCs:

* OnepupoBath Ha 0230BOM YPOBHE MOHATHIMU: HATypaTbHOE YHUCIIO, IIEII0€ YUCIT0, OOBIKHOBEHHAS
IpoOb, ecATUYHAS JPOoOb, CMEIIAHHOE YUCIIO;

* UCIIOJIB30BaTh CBOMCTBA YHCEII U MPaBUiIa AEHCTBUIN C HATYPAJIbHBIMU YMCIAMH MPU BBITTOJTHEHUH
BBIYHMCJICHUH,

* BBITIOJIHATHh OKPYTJIEHUE HATYPAJIbHBIX YUCET B COOTBETCTBUH C MPABUIIAMH;

* CPaBHUBATH HATYyPAJIbHBIC YHCIIA.

B noBcenHeBHOM KU3HU U TIPU U3YYECHUH APYTUX MPEAMETOB:

* OLICHUBATh PE3YJIbTATHI BBIYUCICHUN IPU PEIIEHUHN TPAKTUYECKUX 3a/aY;




* BBINIOJIHATH CPAaBHEHHUE YUCEIT B PEAIIBHBIX CUTYalUsX;

* COCTaBJISITh YMCIIOBbIE BHIPAXKCHUS IIPU PELICHUU MPAKTUYECKUX 3aa4 U 3a/1a4 U3 JPyTruX yu4eOHbIX
IIPEIMETOB.

Y4eHHK NOJYyYUT BO3MOXKHOCTh HAyUUThCS!

* OnepupoBaTh NOHATUAMM: HATypaIbHOE YMCIIO, MHOKECTBO HATYPAIBHBIX YHCEII, LIEJI0€ YUCIIO,
MHOXECTBO IIEJIBIX YHCeNl, OOBIKHOBEHHas JpoOb, JAecATHYHAs JApo0b, CMEIIAHHOE YHCIIO,
TreOMETPUYECKas MHTEPIIPETALNS HATYPaIbHBIX, LIETIbIX;

* [IOHUMATh ¥ OOBSICHATH CMBICII IIO3ULIMOHHOM 3alMCH HATypaJIbHOTO YHCIIa,

* BBINIOJIHATH BBIYMCIICHUS, B TOM YHCJIE C UCIIOJIb30BAaHUEM IIPUEMOB PALIMOHAIBHBIX BEIYUCICHUH,
000CHOBBIBATh AJITOPUTMbI BBINIOJIHEHUS IEHCTBUM;

* BBINOJIHATH OKPYIVICHUE HATYPAJIBHBIX YUCEII C 33JaHHON TOYHOCTBIO;

* YIOPSI0UMBAThH YUCIIA, 3aMIMCAHHBIC B BHJIE OOBIKHOBEHHBIX M JECSITUYHBIX APOOEH;.

B noBce1HEBHOM KM3HU U ITPU U3YYEHUH IPYTUX IIPEIMETOB!

* [IPUMEHSATH IIPaBUJIa IPUOIMKEHHBIX BBIUMCICHUN IPU PEILICHUH IPAKTUUYECKUX 3a/1a4 U PEeLICHUH
3aJa4 APYrux y4yeOHBIX MPEIMETOB;

* BBINOJIHSTH CPAaBHEHUE PE3YJIbTATOB BBIYMCIICHUIN IPU PEIICHNN PAKTUYECKUX 3a/1a4, B TOM UHCIIE
HOPUOJIMKEHHBIX BBIYUCICHUN; COCTABISATh YHUCIIOBBIC BBIPAXKEHUS M OLEHMBATh WX 3HAYEHUsS IIpU
pELIeHUH MPaKTUYECKUX 3aja4d U

3aJa4 U3 APYrux y4yeOHBIX MPEIMETOB.

Cmamucmuxa u meopus 6eposmnocme

YUYeHHUK HayYuTCs:

* [IpecTaBiaTh JaHHBIC B BUJIE TAOJHII,

* YUTaTh UHPOPMALIUIO, IPE/ICTABICHHYIO B BU/E TaOIHIIbI.

Y4eHUK NOJYyYUT BO3MOXKHOCTh HAyYUThCS:

* OnepupoBaTh NOHATUAMMU: TAOIUIIBI JTAHHBIX, CpeHEE apu(PMETUYECKOE,

* U3BJIEKaTh, MH(POPMAIIHIO, IPEACTABICHHYIO B Ta0JINLIAX;

* COCTaBJISATh TaOIUIIBI.

B noBceaHeBHOM KU3HU U IPU U3YYEHUH JIPYTUX MIPEIMETOB!

* U3BJIEKATh, UHTEPIIPETUPOBATh U Pe0oOpa30BbIBaTh HHPOPMAIINIO, IPEACTABICHHYIO B TaOIMIIax

Y, OTPAKAIOIIYI0 CBOMCTBA U XapaKTEPUCTUKH PEASIbHBIX MIPOLIECCOB U SBJICHUM.

Ypaeuenus u nepasencmea

Y4eHHK NOTYyYUT BO3MOXHOCTh HAyYUThCS:

* OnepupoBaTh NOHATHIMH. PABEHCTBO, YUCIOBOE PAaBEHCTBO, YPaBHEHHUE.

Texcmosvle 3a0auu

Y4yeHuK Hay4uTCs:

* PemiaTe HECJI0KHbBIE CHOKETHBIE 3a/1a4M pPa3HbIX TUIIOB Ha BCE apu(pMETHUECKUE AeHCTBYS;

* CTPOUTH MOJIEITb YCIIOBHS 33/1a4H (B BUE TaOJIHIIbI, CXEMbI, PUCYHKA), B KOTOPOM TaHbI 3HAYCHHS JBYX
U3 TPEeX B3aMMOCBS3aHHBIX BEJIMYMH, C II€JIbIO MIOMCKA PEIeHMs 3aauu,;

* OCYUIECTBIIATH CIOCO0 MOUCKA PEUICHHUs 337a4l, B KOTOPOM pacCykJI€HHE CTPOUTCS OT YCIOBHUS K
TpeOOBAHMIO WU OT TPEOOBAHMS K YCIOBHUIO;

* COCTaBJISATH IIJIaH PEUICHUS 3a/1a4H;

* UHTEPIPETUPOBATH BHIYMCIUTENIbHBIE PE3YJIbTATHI B 3a/1a4€, UCCIE0BATh MOTYYECHHOE PELICHHE
3aJ1a4H;

* 3HaTh pa3jInyKe CKOPoCcTel 00BEKTa B CTOSYEH BOJIE, TPOTUB TEUECHHUSI U TIO TEYEHUIO PEKH;

* pemiaTh 3a/1a4i Ha HaXOXACHHUE YacTH YKMCIIA M YUCIIA 110 €T0 YacTH;

* pemaTth 3a/1a4u pa3HbIX THIOB (Ha pabOTy, Ha MOKYITKH, Ha IBU)KEHHE), CBA3BIBAIOIINX TPU BEITUUUHBI,
BBIJIETIATH 3TH BEJIUYHUHBI U OTHOUIEHUS MEXKAY HUMH,

* HAXOJUTb MPOLEHT OT YHCIIA, YUCIIO 1O IPOLEHTY OT HETO;

* penaTh HECJIOXKHBIE JJIOTMUECKHE 33]Ja4l METO/IOM PaCCyKICHHUM.

B noBceaHeBHOM KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB!

* BBIJIBUTATh TMITIOTE3bI O BO3MOXKHBIX MPECIbHBIX 3HAYCHUSIX UCKOMBIX BEJIMUMH B 3a1a4e (nenaTh npu-
KHJIKY)

Y4eHHK NOTyYUT BO3MOXKHOCTh HAyUYUThCS:




* Pemate mpocCThIe U CII0XKHBIE 3a7]a4 Pa3HBIX THUIIOB, & TAKXKE 3a/1a4M MOBBIIIEHHON TPYIHOCTH;

* HCIIOJIb30BaTh Pa3HbIE KPATKUE 3aMHMCH KaK MOJICJIM TEKCTOB CIIOKHBIX 3a]a4 JJIsl TOCTPOCHUS
IIOMCKOBOM CXEMBI U pellIeHus 3a/1a4;

* 3HATh U IPUMEHATH 00a criocoba Moucka pemeHus 3a1a4 (0T TpeOOBaHUS K YCIIOBHIO U OT YCIOBUSI

K TpeOOBaHUIO);

* MOJIECTIMPOBATDH PACCYKACHUS MPU MIOUCKE PEIICHUS 33124 C TIOMOIIBIO Tpad-CXeMBI;

* BBIJICIIATH JTallbl PEIICHUS 3a/1a4M U COJepKaHNe KaKIO0ro Tarna,

* UHTEPIPETUPOBATH BHIYMCIUTENIBHBIE PE3YJILTATHI B 33/1a4€, UCCIIEI0BATh MOJYyUYEHHOE PELLICHUE
3a7auy,

* AHAIM3MPOBATH BCEBO3MOXKHBIE CUTYAIIMX B3aUMHOTO PACIIONIOKEHHS IBYX OOBEKTOB U N3MEHEHHE
UX XapaKTEePUCTHUK IIPU COBMECTHOM JBMKEHHHU (CKOPOCTH, BPEMsl, PACCTOSIHUE) TIPH PEIICHUH 33134 Ha
JBUKEHHUE IBYX OOBEKTOB KaK B OJJHOM, TaK U B IPOTUBOIIOJIOKHBIX HAIIPABJICHUSX;

* pemaTh pa3Ho0Opa3HbIe 33/1a4K «HA YaCTU,

* pemiath ¥ 00OCHOBBIBATH CBOE PEIICHKE 33124 (BBIACISATh MATEMATHUYECKYI0 OCHOBY) Ha HAXOXJICHHE
YaCTH YMCJIAa M YUCIIa 110 €r0 YaCTH Ha OCHOBE KOHKPETHOI'O CMBbIcia Jpodu;

* 0CO3HABATh M OOBSICHATH UICHTUYHOCTD 32124 PA3HBIX THIIOB, CBSI3BIBAIOIINX TPU BEJITHYUHBI (Ha
paboTy, Ha MOKYIKH, Ha IBU)KCHHUE); BBIICISATD 3TH BEIMYUHBI U OTHOIICHHS MEX/y HUMH, IPUMECHSITh
UX [IpU pEUICHUH 33]1a4, KOHCTPYHUPOBAaTh COOCTBEHHBIE 33/Ja4l YKA3aHHBIX TUIIOB.

B noBceHEBHO KU3HU U IIPU U3YYEHUH JPYTUX IPEIMETOB!

* BBIJIEJISITH [IPU PELICHUH 3a/1a4 XapaKTEePUCTUKU PacCMaTpUBaeMOM B 3aJ1a4€ CUTYallUU, OTIMYHbIE
OT pealbHbIX (Te, OT KOTOPBIX a0CTPAarupOBAINCH), KOHCTPYHPOBATh HOBBIC CHTYAIMU C YYETOM ITUX
XapaKTEepPUCTHK;

* pemaTh U KOHCTPYUPOBATh 3a/1a4l HA OCHOBE PACCMOTPEHUS peaJIbHBIX CUTYallui, B KOTOPBIX HE
TpeOyeTCs TOUHBIN BHIYMCIUTENbHBIN PE3YIIbTAT;

Haenaouas eeomempus

I'eomerpuueckue Gurypsi

Y4yeHuK Hay4uTCs:

* OnepupoBath Ha 6a30BOM ypOBHE MOHATUSAMU: QUTYpa, TOUKA, OTPE3OK, MpsAMad, JIyd, JOMaHas, yroi,
MHOTOYTOJIbHUK, TPEYTOJbHUK M YETHIPEXYTOJIbHUK, NPSAMOYTOJBHUK M KBaJpaT, MNPsSIMOYTOJbHBIN
napajuienenunen, kyo. M3obpaxars usyyaembie GUIypbl OT pYKH U € TIOMOIIIBIO JINHEHKH.

B noBceHEeBHOI KU3HU U ITPU U3YYEHUH JPYTUX MPEIMETOB!

* pemaTh NPaKTUYECKUE 33/1a4U C IPUMEHEHUEM NPOCTEUIINX CBONCTB QUTYD.

VY4eHUK MOJydUT BO3MOKHOCTh HAYUUTHCS:

W3Bnekath, HHTEPNIPETUPOBATH U MPEOOPa30BBIBATH HH(OPMALIMIO O TEOMETPUUECKHUX (PUTYpaX,
NpeJCTAaBICHHYIO Ha YepTexkax; u300pakaTh U3ydyaeMble GUTyphl OT PYKH U ¢ TOMOIIBIO KOMITbIOTEPHBIX
UHCTPYMEHTOB.

W3mMepeHus v BbIYUCIEHUS

YueHuk HayquTCs:

* BBINIOJIHATH U3MEPEHUE JUIMH, PACCTOSHUM, BEJIMYMH YIJIOB, C TOMOIIBI0 HHCTPYMEHTOB JIJIsl U3MEPEHUN
JUIMH U YTJIOB,;

* BBIYUCIIATD TUIOIMIAHN TPSIMOYTOJILHUKOB.

B moBceHEBHOI JKU3HU U TTPH U3YUEHUH JPYTUX MPEIMETOB!

* BBIYUCIIATH PACCTOSIHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYAIUSX, MJIOLIAIX MPSIMOYTOJIbHUKOB,

* BBINOJIHSTH IPOCTEHIINE TOCTPOCHUS U U3MEPEHHS] HA MECTHOCTH, HEOOXOMMbIE B pealbHON KU3HU
Y4eHUK MOJyYUT BO3MOKHOCTh HAYUUTHCS:

* BBINOJIHATH U3MEPEHUE ITINH, PACCTOSHUMN, BEJIMYUH YIJIOB, C TOMOIIbI0 HHCTPYMEHTOB IS
U3MEPEHU IIMH U YIJIOB;

* BBIYUCJIATH IJIOLIAAN MPSIMOYTOJIBHUKOB, KBaJAPAaTOB, 00BEMBI IIPSMOYTOJIbHBIX MapaslieienuIe 0B,
KyOOB.

B moBceHEBHOI JKU3HU U TTPH U3YYEHUH JPYTUX MPEIMETOB!

* BBIYHCIIATH PACCTOSHUS HA MECTHOCTU B CTAHJAPTHBIX CUTYAIMSIX, IO YIaCTKOB
MPSIMOYTOJIBHOU (POpPMBI, 00BEMBI KOMHAT;

* BBINIOJIHATDH MIPOCTEHIIINE TIOCTPOCHUSI HA MECTHOCTH, HEOOXOIMMbIE B pEalIbHOW KHU3HH;




* OLIEHUBATh Pa3MePbI pealbHbIX 00BEKTOB OKPYKAIOIIETO MUPA.

Hcmopusa mamemamuxu

VY4yeHuK HayduTCA:

* OIKCHIBATh OTJICIbHBIC BBIJAAIOLIMECS PE3YJIbTATHI, MOJTYYEHHBIE B XOJ€ Pa3BUTHUS MAaTEMAaTHUKH Kak
HaYyKH;

* 3HaTh NPUMEPHl MATEMAaTUYECKUX OTKPBHITUA M MX aBTOPOB, B CBA3U C OTEUECTBEHHOW M BCEMHUPHOMU
HUCTOPUEH;

VY4yeHuK Moay4yuT BO3MOXKHOCTh HAyUYUTHCS

» XapakTepu3oBaTh BKJIa 1 BHIAAIOIIUXCS MATEMATUKOB B Pa3BUTHE MAaTEMAaTUKH U HHBIX

Hay4HbIX 001acTeil.

6 kJacc.

Dnemenmol meopul MHONCECE U MAMEeMAMUYECKOU 102UKU

VYyamuiics Hay4uTcs:

OnepupoBath Ha 6a30BOM YPOBHE MOHATHUSMH: MHOKECTBO, 3JIEMEHT MHOKECTBA, TIOJJMHOKECTBO,
MIPUHAJIEKHOCTD;

31ech U Janee — pacrno3HaBaTh KOHKPETHBIE MPHUMEPhI OOIIMX IMOHATHH IO XapaKTEePHBIM IMPU3HAKAM,
BBITIOJIHATh JEUCTBUS B COOTBETCTBUU C ONPEACICHUEM M MPOCTEUIINMHU CBOMCTBAMHM IOHATHIA,
KOHKPETH3UPOBATh IPUMEPAMH OOIIHE ITOHITHS.

* 33/1aBaTh MHOKECTBA MEPEUYNUCICHUEM HX 3JIEMEHTOB,

* HAXOJIUTH NiepeceyeHue, 00beAMHEHNE, TOJIMHOKECTBO B MPOCTEUIIINX CUTYALIUAX.

B noBcenHeBHOM KU3HU U IPU U3YUYEHUU JPYTUX MPEIMETOB!

* pacro3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BHICKa3bIBAHUS.

VYyamuiicst moJy4yuT BO3MOKHOCTh HAYUUThCS:

* OnepupoBaTh NOHATUSIMU: MHOXKECTBO, XapaKTEPUCTUKU MHOXKECTBA, 3JIEMEHT MHOYKECTBA,

MyCTO€, KOHEYHOE U OECKOHEUHOE MHOKECTBO, ITOJMHOKECTBO, TPUHAIIICKHOCTD,

* OIIpeeNATh MPUHAIIICKHOCTh DJIIEMEHTAa MHOXKECTBY, OOBEIUHEHHUIO U TIEPECEYCHUIO0 MHOXKECTB,
3a71aBaTh MHOKECTBO C MMOMOIIBIO MTEPEUUCIICHHS JIEMEHTOB, CIOBECHOTO OMTMCAHUS.

B noBcenHeBHOI )KU3HU U IPU U3YUYEHUHU JPYTUX MPEIMETOB!

* Pacro3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS;

* CTPOUTH LEMOYKH YMO3AKJIIOUEHU Ha OCHOBE UCIOJIb30BAHUS MTPABUJ JIOTHKHU.

Yucna

Yyamuiics Hay4nuTcs:

* OnepupoBath Ha 0230BOM YPOBHE MOHATHSIMU: HATYPATbHOE YHCIIO, IIEJI0€ YHCIIO, OOBIKHOBEHHAS
Ipo0b, NecaTUYHAS AP0oOb, CMEIIAHHOE YUCIIO, PAallMOHALHOE YUCIIO;

* UCIIOJIB30BaTh CBOMCTBA YHCEII U MpaBUia ACHCTBUI C pallMOHAJIbHBIMUA YHCIIAMH TIPU BBITTOJTHEHUH
BBIUHCJICHHH,

* HCIIOJIH30BaTh MPU3HAKH JISTUMOCTH Ha 2, 5, 3, 9, 10 npu BHIMOTHEHUH BEIYHCIICHUN W PEIICHUN
HECJIOKHBIX 3a71a4;

* BBITIOJIHATH OKPYTJICHNE PAIMOHAIBHBIX YHCENT B COOTBETCTBUU C MPABUIIAMH;

* CPAaBHUBAThH pallMOHAIbHBIEC YUCIIA.

B noBcenHeBHOM KU3HU U TIPH U3YUYEHUU IPYTUX MPEIMETOB:

* OLICHUBATH PE3YJIbTATHI BEIYMCIICHUN MPU PEIICHUH MPAKTUUECKUX 3a/a4;

* BBITIOJIHATH CPAaBHEHHE YMCEN B PEATbHBIX CUTYaIIHSIX;

* COCTaBJISITh YUCIIOBBIE BBIPAXKEHUS MIPU PEIICHUN IPAKTHUECKUX 3a7a4 U 3a7a4 U3 APYTUX YUYeOHBIX
MPEIMETOB.

VYyamuiicss oJy4uT BO3MOKHOCTh HAYUUThCS:

* OnepupoBaTh NOHATHAMU: HATYPAJIbHOE YHUCIIO, MHOKECTBO HATYPAIbHBIX YHCEI, LIEJI0€ YHCIIO,
MHO>KECTBO IENbIX YHCel, OOBIKHOBEHHAs IpO0b, NeCATHYHAs IPO0b, CMEIIaHHOE YKCIIO, PAIMOHATFHOE
YHCJIO, MHOKECTBO PAIMOHAIBHBIX YHCEJ, TE€OMETPUYECKas HHTEPHpeTalus HATypalbHbIX, IENbIX,
palrOHANbHBIX;

* BBITIOJIHATH BBIYMCIIEHHUS, B TOM YHCJIE€ C UCTOJb30BAHUEM MTPHUEMOB PAIlMOHATIBHBIX BEIYUCIICHUH,
000CHOBBIBAThH AITOPUTMBI BHITIOJTHEHHS IEHCTBUH;




* CIIOJIb30BaTh MIPU3HAKH IeTuMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMbI 1 Tpou3BeICHUS YHCET TIPH
BBITIOJTHCHUH BBIYHMCIICHUN U PEIICHUH 33724, 000CHOBBIBAThH MPU3HAKH JIETUMOCTH,;

3nech U najee — 3HATh OMNpEAENICHUE MOHATHUSA, YMETh MOSICHSATH €r0 CMBICH, yYMETh MCIOJIb30BaTh
MOHSITHE U €r0 CBOWCTBA IIPU NPOBENECHUU PACCYKICHUH, 10KA3aTeNbCTB, PEIICHNH 3a/au.

* BBINOJIHATH OKPYTJIEHUE PALIMOHAIBHBIX YHCEN C 33/1aHHOI TOYHOCTBIO;

* gaxoauth HOJl u HOK uucen u ucnonp30BaTh UX IIPU PELLICHUN 33/1a;.

* OIIEPUPOBATH MOHATUEM MOJYJIb YHUCIIA, TEOMETPUYECKasi UHTEPIpEeTaIis MOIYJIS Ynucia.

B noBcenHeBHOM XU3HU U IPU U3YUYEHUU JPYTUX MPEIMETOB!

* IPUMEHSTH IPaBUiIa TPUOIMKEHHBIX BRIYMCICHUN TPU PEILICHUU MPAKTUYECKUX 3a7a4 U pPelIeHUH
3aja4 APYrux y4eOHBIX MPEIMETOB;

* BBINOJIHATH CPAaBHEHHUE PE3YJIbTATOB BBIYUCICHUIN IPU PEIICHUN MPAKTUYECKUX 3a/1a4, B TOM UHCJIe
PUOIVKEHHBIX BBIYUCIICHHIA;

* COCTaBJISITh YUCJIOBbIE BHIPAKEHUS U OLIEHUBATh UX 3HAUCHUS MPU PEIICHUH MPAKTUYECKUX 3a/1a4 U
3a7a4 U3 APYrux y4eOHBIX MPEIMETOB.

Cmamucmuxa u meopus 6eposimiocmet

Yyamumiics Hay4uTcs:

* [IpencraBnare JaHHbIE B BUAE TAOJNUII, AUATPAMM,

* 9uTaTh UHPOPMAIUIO, TIPEACTABICHHYIO B BUIC TAOJIUIIBI, TUATPAMMBI.

VYyamuiics HoTy4uT BO3MOKHOCTD HAYUUTHCA:

* OnepupoBaTh NOHATUIMU: CTOJIOYATHIE U KPYTOBBIE JUarpaMMbl, TaOJUIbl JaHHBIX, CPEIHEE
apudmeruyeckoe,

* U3BJIEKaTh, MH(QOPMAIIHIO, IPEACTABICHHYIO B Ta0/INIIAaX, HA JUarpammax;

* COCTaBJISITh TaOJHUIIbI, CTPOUTH AUATPAMMBI HA OCHOBE JTAHHBIX.

B noBcenHeBHOM KU3HU U IPU U3YUYEHUU JPYTUX MPEIMETOB!

* U3BJICKaTh, HHTEPIPETUPOBATH U MPe0oOpa30BbIBaTh HH(POPMALIHIO, IPEACTABICHHYIO B TAOIUIAX U
Ha JiMarpaMMax, OTpa)karollyt0 CBOMCTBA M XapaKTEPUCTUKH PEAJIbHBIX IPOLIECCOB U SBJICHUI.
YpaBHEHHUSs 1 HEpABEHCTBA

VYyamuiics HOay4YuT BO3MOKHOCTb HaAyUUThCA:

* OnepupoBaTh NOHATHIMH: PABEHCTBO, YACIOBOE PABEHCTBO, YPABHEHUE, KOPEHb YPABHEHMUS,
pelIeHre ypaBHEHNUs, YUCIOBOE HEPABEHCTRO.

Texcmosgvle 3a0auu

VYyammiics Hay4nuTcs:

* PemiaTe HECIOKHBIE CIOKETHBIE 33/1a4 Pa3HBIX TUIIOB HA BCE apuMETHUECKUE ACHCTBUS;

* CTPOMTH MOJICNb YCIIOBHS 3a7a4u (B BUJIC TAOJIHUIII, CXEMBI, PUCYHKA), B KOTOPOU JaHbl 3HAYCHUS JIBYX
13 TPEX B3aMMOCBSI3aHHbBIX BEJIMYHH, C LEJIbIO IOMCKA PEUICHUS 3a/1a4H,

* OCYILECTBIIATH CIIOCOO MOMCKA PEIIeHUs 3a/1a4H, B KOTOPOM PacCy’KIEHHE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WIN OT TPEOOBAHUS K YCIOBHIO;

* COCTaBJIATH IJIaH PEUICHUS 3a/1a4H;

* BBIJICNIATD JTAllbl PEIICHUS 3a/1a4H;

* UHTEPIPETUPOBATH BHIYMCIUTENIbHBIE PE3YJIbTATHI B 3a/1a4€, UCCIE0BATh MOTYYECHHOE PEeLICHHE
3a/1a4u;

* 3HaTh pa3Jinyie cKopocTel 00BbEKTa B CTOSYEH BOJIE, MPOTHUB TEUEHHSI U MO0 TEUCHUIO PEKH;

* pelaTh 3a/1a4M Ha HAXOXKJEHUE YaCTH YMCIIa M YKCiia 10 €r0 YacTu;

* pelaTh 3a/1a4M Pa3HbIX THUIOB (Ha paboTy, Ha MOKYIKH, Ha JBMKEHHUE), CBA3BIBAIONINX TPU BEIIMYHHBI,
BBIJICJISITh 3TH BEJIMUYMHBI U OTHOIICHUS MEXAY HUMU;

* HAXOJUTb MPOLEHT OT YUCJIa, YUCIIO M0 MPOIEHTY OT HEro, HAXOAUTh MPOLEHTHOE OTHOIICHHE JABYX
qKcell, HAXOJIUTh MPOIEHTHOE CHU)KEHHUE UITU TTPOLIEHTHOE MOBBIIICHUE BEJIUYNHBI,

* peniaTh HECJIOXKHBIE JTOTHUECKHE 33a]IJa4l METO/IOM PACCY>KIACHHM.

B noBcenHeBHOM KU3HU U IPU U3YUYEHUU JPYTUX MPEIMETOB!

* BBIJIBHTaTh TUIIOTE3I O BO3MOKHBIX MPEIEIbHBIX 3HAUEHUSX UCKOMBIX BEJIMYHMH B 3a1a4e (1eaarh mpu-
KUJIKY)

Yyamuiicst moJy4yuT BO3MOKHOCTh HAYYUThCS:

* PemmaTh IpOCTHIE U CIIOKHBIE 3a/1a4M Pa3HbIX TUIIOB, & TAKXKE 3a/1a4d MOBBIIIEHHON TPYIHOCTH,




* MCII0JIb30BaTh Pa3HbIE KPATKUE 3aIMCH KaK MOJIEJIN TEKCTOB CIOKHBIX 3a]a4 AJIs IOCTPOESHHUS
IIOMCKOBOM CXEMBI U PEIICHUS 3a/a4;

* 3HATh ¥ NPUMEHSTH 00a crioco0a Mmoucka pereHuns 3aaa4 (0T TpeOOBaHHs K YCIOBHUIO U OT YCIIOBHUS

K TpeOOBaHUIO);

* MOZEIMPOBATH PACCYKACHUS IPU MOUCKE PEIIEHUs 3a1a4 C TIOMOIIBIO Tpad-CXeMBI;

* BBIJIEJISITh 3TAIbl PEILICHUS 3aJ]aul U COJEPKaHUE KaXK10T0 3Talla,

* UHTEPIIPETUPOBATh BHIYUCIUTENbHBIE PE3YJIbTAThI B 33/1a4€, UCCIEI0BATh [10JyY€HHOE pellIeHUEe
3a]1a4H;

* AHAJIM3MPOBATH BCEBO3MOXKHbIE CUTYAIIMH B3aUMHOTO PACIIONIOKEHHS IBYX OOBEKTOB U U3MEHEHHE
UX XapaKTEePUCTUK IIPH COBMECTHOM JIBHKCHUH (CKOPOCTb, BPEMsl, PACCTOSIHUE) TIPU PEILICHUY 3a]1a4 Ha
JBIDKEHUE JIByX O0BEKTOB KaK B OJJHOM, TaK U B IPOTUBOIOJIOKHBIX HAIIPABICHUSIX;

* 1ICCIIEZI0BATh BCEBO3MOXKHBIE CUTYALMM IIPU PELICHUM 3a/1a4 Ha JBUKEHHE 10 pEKe, pacCMaTpUBaTh
pa3HbIE CUCTEMBI OTCUETA;

* pewiaTth pa3HOOOpa3HbIE 3a]a4l «HA YACTHU,

* pemiaTh ¥ 000CHOBBIBATH CBOE PEIICHHE 3a/1a4 (BBIICIATH MATEMATHUECKYIO OCHOBY) Ha HAXOXK/ICHUE
4acTH YMCJIa ¥ YUCIIa [0 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMBbICIIa 1po0u;

* 0CO3HABaTh M OOBSACHATH UICHTHYHOCTD 33]1a4 Pa3HbIX THIIOB, CBS3BIBAIOIIMX TPU BEIUYUHBI (Ha
paboTy, Ha TOKYIKH, Ha JABMXKCHHUE); BBIACIAT ITH BEJIMYMHBI M OTHOLICHUS MEXIY HHMH, IPUMCHSAThH
uX IpH

pelIeHNH 3a]1a4, KOHCTPYUPOBaTh COOCTBEHHbBIE 33/Ja4l YKa3aHHbBIX TUIIOB.

B noBceHEBHO KU3HU U IIPU U3YUEHUH JPYTUX IPEIMETOB!

* BBIJICJISITH [IPU PELICHUM 3a/1a4 XapaKTEPUCTUKU PAacCMaTpUBAaEMOM B 3aJ1au€ CUTYALlUU, OTIUYHbIE

OT pealbHbIX (Te, OT KOTOPBIX a0CTPAarupOBAINCH), KOHCTPYHPOBATh HOBBIC CHUTYAIMHU C YYETOM ITUX
XapaKTepUCTHK, B YaCTHOCTH, IIPU PELLIEHUH 3a]ja4 Ha KOHLIEHTPALUH, YUYUTHIBATh IIJIOTHOCTH BELLIECTBA,
* pemaTh U KOHCTPYUPOBATh 3a/1a4l HA OCHOBE PACCMOTPEHUS PEalIbHbIX CUTYallUi, B KOTOPBIX HE
TpeOyeTcs TOUHBIM BHIYMCIUTENbHBIN PE3YIIbTAT;

* pemiaTh 3a/1a4 Ha JBUKEHHE 110 PEKE, PACCMAaTpHUBas pa3HbIE CUCTEMBI OTCYETA.

Hazenaouas ceomempus

['eomerpuueckue Gurypbl

VYyamuiics Hay4nuTcs:

* OnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSMHU. OKPYKHOCTh M KpyT, map. M3o00paxare u3zydaemble
(Gurypsl OT pyKH U ¢ IOMOIIIbIO JIMHEHKU U [IUPKYIISL.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX [IPEIMETOB!

* pemaTh MPaKTUYECKUE 33/1a4U C IPUMEHEHUEM MTPOCTENIINX CBOMCTB QUryp.

VYyamuiics Noay4uT BO3MOKHOCTD HAyUYNUThCS:

* l13BneKaTh, MHTEPIPETUPOBATH U IPE0OPA30BHIBATH MHPOPMAIIHIO O TEOMETPUUECKUX PUTYpaX,
IIPEJICTABICHHYIO HA YEPTEkKaX;

* 1300pakaTh U3y4aeMble PUIYPHI OT PYKU U C IIOMOIIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.

Hszmepenus u evruucienus

VYuyamuiicss HayquTcs:

* BBINOJIHATH U3MEPEHUE JIIMH, PACCTOSHUN, BEJINYMH YIJIOB, C TOMOLIbIO HHCTPYMEHTOB I U3MEPEHUN
JUIMH U YTJIOB,;

* BBIYUCIIATD TUIOIMIAHN IPSIMOYTOJILHUKOB.

B noBceaneBHOM KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB!

* BBIYHCIIATH PACCTOSIHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYAIUSX, IIIOMAN MPSIMOYTOJIbHUKOB,;

* BBINOJIHSTH IPOCTEHIINE TOCTPOCHUS U U3MEPEHHS] HA MECTHOCTH, HEOOXOMMbIE B peabHON HKU3HU.
VYyamuiics Noay4yuT BO3MOKHOCTD HAyUHUThCS:

* BBINOJIHATH U3MEPEHUE JIINH, PACCTOSHUMN, BEJIMYUH YIJIOB, C TOMOIIbI0 HHCTPYMEHTOB IS
W3MEpPEHUH IUIMH U YTJIOB;

* BBIYUCJIATH IJIOLIAIN MPSIMOYTOJIBHUKOB, KBaJAPAaTOB, 00BEMBI IPSIMOYTOJIbHBIX MapaslielenuIe 0B,
KyOOB.

B noBceaHeBHOM KU3HU U IPU U3YYEHHUH JAPYTUX IPEIMETOB!

* BBIYUCIISTH PACCTOSIHUSL HA MECTHOCTH B CTAHJAPTHBIX CUTYAIHSIX, TUIOMIAId YYaCTKOB




MPSIMOYTOJIBHOU (POPMBI, 00BEMBI KOMHAT;

* BBITIOJIHATH MIPOCTEHIIINE TOCTPOCHUS Ha MECTHOCTH, HEOOXOIUMBIC B PEATbHOM KHU3HH,

* OLIEHUBATH Pa3MEPhI pealbHbIX 00BEKTOB OKPYKAIOIIETO0 MUPA.

Hcmopusa mamemamuxu

VYyanuiicst Hay4YHuTCS:

* ONHCHIBATH OTACIBHBIC BBIIAIONIUECS PE3YNIbTAThl, MOTYYCHHBIE B XOJE PAa3BUTHUS MATEMATHKH Kak
HaYyKH;

* 3HaTh MPUMEPHl MAaTEMATHUYECKUX OTKPHITHHA M WX aBTOPOB, B CBSI3U C OTCUECTBEHHOW M BCEMHPHOMU
HCTOPHUEH.

Yyamuiics ToayduT BO3MOKHOCTh HAYUIUTHCS:

* XapakTepu3oBaTh BKJIa/ BHIAAIOIIUXCS MATEMAaTUKOB B Pa3BUTHE MAaTEMAaTUKH U WHBIX

HAy4YHBIX O00JIacTei.

7 knacc.

VYyamuiics Hay4uTCs:

* IEPBUYHOMY O3HAKOMJICHHIO, OTPAOOTKE U OCO3HAHHIO TEOPETHYECKIX MOJIENICH U IOHATHIA
(oOuieHayYHbIX U 0a30BBIX JUISL IAHHOW 00JACTH 3HAHHS), CTAHIAPTHBIX AITOPUTMOB H IPOLEIYD;

* BBISIBJICHUIO U OCO3HAHHUIO CYIIIHOCTH U OCOOEHHOCTEHN M3y4yaeMbIX OOBEKTOB, IIPOLIECCOB U

SIBJICHUH JICHCTBUTENBHOCTH (MPUPOIHBIX, COLMANBHBIX, KyJIbTYpPHBIX, TEXHHYECKHX U Jp.) B
COOTBETCTBUU C COAECPKAHUEM KOHKPETHOTO y4eOHOTro MpeAMETa, CO3/IaHUI0 U UCIIOJIB30BaHUIO MOJIETEH
U3y4aeMbIX OOBEKTOB U MPOLIECCOB, CXEM;

* BBISIBIICHUIO W aHAJIU3y CYIIECTBEHHBIX M YCTOWYMBBIX CBS3€ M OTHOUICHHH MEXIy OOBEKTaMu U
IpoLecCaMH.

[Ipu 5TOM 00s13aTENFHBIMU COCTABISIONIMMHU CHCTEMbI HAKOTUICHHOW OIIEHKH SIBJISIFOTCS MaTe-

pHAIBL:

* CTapTOBOM JUArHOCTHUKH;

* TEMaTHUYECKUX U UTOTOBBIX ITPOBEPOUHBIX pabOT M0 YUeOHBIM NpeIMETaM;

* TBOPYECKHUX paboT, BKJIIOUas yueOHbIE UCCIIEIOBAHUS U YU€OHbIE TPOEKTHI.

VYyamuiics Noay4uT BO3MOXHOCTh HAYUUTHCS:

* (hopMHUpOBaHHE KOMMYHHUKAaTHUBHONW KOMIIETEHTHOCTH B OOIIEHWU U COTPYAHUYECTBE CO CBEPCTHUKAMH,
CTapIIMMU M MJAJAIIMMHU B 00pa30BaTeNbHOM, OOIIECTBEHHO MOJE3HOH, y4eOHO-UCCIIEeI0BaTEIbCKOH,
TBOPYECKOH M JPYTUX BUIAX JEATEIHHOCTH,

* YMEHHE KOHTPOJIMPOBAThH MPOLIECC U Pe3yIbTaT ydeOHOW MaTeMaTHUECKOM NesITeTbHOCTH;

* KpeaTHMBHOCTh MBIIUICHHS, MHUIIMATHBA, HAXOYUBOCTh, aKTHBHOCTh NPU PEIICHUH MaTeMaTHUYECKUX
3ajay.

Aneebpauueckue gvlpadicenus

Yyamuiics Hay4nuTcs:

1) BnasieTh MOHATUSIMH «TOXKIECTBOY», TOKICCTBCHHOE MPeoOpa3oBaHUe», pellaTh 3a/1a4H, COICpIKAIIIe
OyKBEHHBIE JIaHHbIE, pPaboTaTh ¢ (OpMYIaMHU;

2) BBINOJHATH NPEOOPA30BAHUSI BBIPAKEHHUN, COMCPKAIIMX CTEIEHH C M[ENbIMUA TOKa3aTesIMUA |
KBaJ[paTHBIE KOPHH;

3) BBINOJHATH TOXKICCTBEHHBIC MPEOOPA30BAHUS PAIMOHATBHBIX BBIPAKEHUIH HA OCHOBE IPaBHII
JIecTBUI HaJl MHOTOYJICHAMH U alredbpanyecKuMu Ipo0smu;,

4) BBINIOJHATH PA3JIOKCHUE MHOTOWICHOB HA MHOYKHTEIIH.

VYyamuiics HOTyYUT BO3MOXHOCTh HAYUUTHCS:

5) HayuyuThCS BBITIOJNHATH MHOTOIIATOBBIC MPEOOPAa30BaHUs PAIMOHATIBHBIX BBIPAKECHUH, MPUMEHSSA
MIMPOKUNA HAOOp CIIOCOOOB U MPUEMOB,

6) MPUMEHATh TOXKIACCTBEHHbIC MPEOOpa30BaHMs Ui PEUICHUS 3a/ad W3 Pa3InYHbIX paszesioB Kypca
(HampuMep, U HAXOXKICHHUS HAanOOIbIIET0/HAMMEHBIIIETO 3HAUSHHST BBIPAYKCHUS).

Payuonanvnvie Yucna

VYyamuiics Hay4uTcs:

1) noHMMaTh OCOOCHHOCTH JCCSTUYHOI CHCTEMBI CUHCIICHHS;

2) BIaJeTh NOHATUSMH, CBSI3aHHBIMU C JACIMMOCTBIO HATYPAIbHBIX YHCE,




3) BBIpa)kaTh YMCIIa B DKBHUBAJCHTHBIX (pOpPMax, BbIOMpas HauOoyee MOAXOMAIIYI0 B 3aBHCHMOCTH OT
KOHKPETHOW CHUTYalluH;

4) cpaBHUBATh U YIOPSI0YMBATH PAIIMOHAIBHBIC YHCIIA;

5) BBINOJNHATH BBIYUCICHHS C PAlOHAIBHBIMUA YHCIIAMH, COYETas YCTHBIC W THCHbMEHHBIC TPUEMBI
BBIUHCIICHUH, TPUMEHSTH KAJIbKYIISTOD;

6) UCTONIB30BaTh TIOHSTHUSL M YMEHHS, CBSI3aHHBIC C TIPONIOPIIOHATBHOCTHIO BEJTHYHH,

IPOLEHTAMH B XOJI¢ PEIleHUs MaTeMaTHYeCKHX 3a/ad M 3aJad U3 CMEXHBIX IMPEIMETOB, BBIMOIHSITH
HECJIOKHbBIE IPAKTUYECKNE PACUETHI.

Yyamuiicss HoJIy4YUuT BO3MOXKHOCTb HayUUThCA:

7) MMO3HAKOMHUTHCS C TIO3UIIMOHHBIMU CUCTEMaMH CUUCIICHHUS] C OCHOBAaHHUSIMH, OTIHMYHBIME OT 10;

8) yriyOouTh 1 pa3BUTh MPECTABICHHS O HATYPAIbHBIX YHCIIAX U CBOMCTBAX JCIUMOCTH;

9) HAy4HTHCSI UCTIOJIL30BATh MPUEMBI, PAIIMOHATIM3UPYIOIIUE BEIYMCICHUS, TPUOOPECTH

NPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHHUS, BEIOMpAsk MOIXOASIINN U CUTYalluu CIOCO0.
Leticmeumenvnvie Yucna

VYyamuiics Hay4uTCS:

1) ucnosb30BaTh HAYAJIbHBIC TIPEICTABICHUS O MHOYKECTBE JICHCTBUTEIIBHBIX YHCET;

2) BIaJCTh MOHATHEM KBaIPATHOTO KOPHS MPUMEHSTh €T0 B BHIYUCIICHHSIX.

VYyamuiics Hoay4yuT BO3MOKHOCTb HayUUThCS:

3) pa3BUTH MPEACTABICHUE O YUCIE U YUCIOBBIX CUCTEMaX OT HATYPAJIbHBIX 10 JCHCTBUTEILHBIX YUCEIN;
O pOJIM BBIYMCJICHUH B YEJIOBEUECKOU MTPAKTHKE,;

4) pa3BuTh W YIIyOWTh 3HAHUS O JCCATUYHON 3alMCH JCHCTBUTEIBHBIX YHCENI(TIEPHOIUYECKUE U
HETIEPUOIUUECKHIE APOOH).

8 kiacc

VYyamuiics Hay4nuTcs:

* IEPBUYHOMY O3HAKOMIICHUIO, OTPabOTKE U OCO3HAHUIO TEOPETUUYECKUX MOJIENIEH U OHATUI
(oOmeHayuHbIX U 0A30BBIX JUIsSI JAHHOW 00JIACTH 3HAHMSI), CTAHJAPTHBIX aJITOPUTMOB U MPOLEIYP;

* BBISIBJICHUIO U OCO3HAHUIO CYITHOCTH U OCOOEHHOCTEN N3yyaeMbIX 00BEKTOB, MPOLIECCOB U

SIBJICHUI JICHCTBUTENBHOCTH (IPUPOIHBIX, COIMAIBHBIX, KYJIbTYPHBIX, TEXHHYECKHX H Jp.) B
COOTBETCTBUH C COJICPKAHNEM KOHKPETHOTO Y4eOHOr0o IpeaMeTa, CO3/aHUI0 U UCIIOIb30BaHUIO MOJIeNei
U3y4aeMbIX 0OBEKTOB U MPOIIECCOB, CXEM;

* BBISIBJICHUIO M AHAU3y CYIIECTBEHHBIX M YCTOMYMBBIX CBA3€M M OTHOLICHHH MeXIy OObEeKTaMu U
IpoLECcCaMH.

ITpu 3TOM 00s3aTEIBHBIMU COCTABIISIOIIUMHI CUCTEMbI HAKOIUIEHHON OLIEHKH SIBJISIOTCS MaTepHalbl:

* CTapTOBOM JUArHOCTHUKH;

* TEMaTHUYECKUX U UTOTOBBIX IPOBEPOUHBIX pabOT M0 YUeOHBIM NpeIMeTaM;

* TBOPYECKHUX palboOT, BKJIIOUask yueOHbIE UCCIEA0BAHNS U YU€OHbIE TIPOEKTHI.

VYyamuiicss Noay4uT BO3MOKHOCTD HAyUYHUThCS:

* pa3BUTHE JJIOTUYECKOTO U KPUTHUECKOT'O MBILUIEHHUS, KYJIbTYpPbI pEUH;

* BOCIIUTaHHE KaueCTB JINYHOCTH, 00ECIIEUNBAIOIINX, YBAXKEHNE K HCTUHE U KPUTUUYECKOTO OTHOLICHUS K
COOCTBEHHBIM U UYXKUM CYXKJICHUSM;

* KPUTUYHOCTh MBILIUIEHUS, YMEHNE PACIO3HABATh JIOTUYECKN HEKOPPEKTHBIE BBICKA3BIBAHMS, OTJINYATh
TUNoTE3Y OT (akTa.

Hszmepenus, [pubnusxcenus, Oyenku

VYyamumiics HaydnuTcs:

1) ucnonp30BaTh B X0/I€ PELICHUS 3aa4 dJIEMEHTapHbBIC TPEICTABIICHUS, CBSI3aHHBIC C MPUOIMKEHHBIMU
3HAYEHUSIMU BEJIHYUH.

VYyamuiics noJy4uT BO3MOKHOCTD HAyUUThCS:

2) MOHSATH, YTO YHCIOBBIC JAHHBIC, KOTOPBIC UCIIOIB3YIOTCS I XapaKTePUCTUKU

00BEKTOB OKPY’KAIOIIET0 MUPA, SBIISIOTCS MPEUMYIIECTBEHHO NPUOIKEHHBIME, YTO 110 3aIHCH
npUOIKEHHBIX 3HAYEHUH, co/lepKaluxcs B MH(OOPMAIIMOHHBIX HCTOYHHUKAX, MOKHO CYAUThH O
HOTPEIIHOCTH NPUOIMKEHUS,

3) HOHATH, YTO MOTPEUIHOCTh PE3yJibTaTa BBIYMCICHUH JODKHA OBITh COM3MEpHUMA C TMOTPEHIHOCTHIO
UCXOIHBIX TaHHBIX.




Ypasnenus
VYyamuiics Hay4uTcs:

1) pemiaTh OCHOBHBIC BH/Ibl PAIMOHAILHBIX YPABHEHHUH C OJHOW MMEPEMEHHON, CHCTEMBbI IByX ypaBHEHHIA
C IByMsl IEPEMEHHBIMY,

2) TMOHMMATh YpaBHEHHE KAaK BaKHCHIIYI0 MaTeMaTHYeCKylH0 MOJCNb IS OMUCAHUS M H3Yy4CHHS
pa3Ho00Opa3HBIX peabHBIX CUTYAIMH, PelaTh TEKCTOBBIC 33/1a4H aIredpaniecKum

METOJIOM;

3) npuMeHsATh TpadUuecKue MPEICTABICHUS JUIS UCCIIEOBAHUS YPaBHEHHUW, UCCICIOBAHHUS U PELICHUS
CHUCTEM YPaBHEHUU C IBYMs [IEPEMEHHBIMH.

VYyamuiics 1oay4yuT BO3MOKHOCTb HAyUUThCS:

4) oBJaJeTh CICIHAIbHBIMU MPHEMAMHK PEIICHHS YPABHEHUH U CUCTEM YpaBHEHHH;

YBEPEHHO IPUMEHATH almnapar ypaBHEHUM i pELIeHMs pPa3HOOOpa3HbIX 3aJad U3 MaTEeMaTHKH,
CMEXHBIX MIPEAMETOB, IPAKTHUKH;

5) mpuMeHsTh TpaduUecKue MpeACTaBICHHS ISl UCCIISIOBAHUS YPAaBHEHUH, CHCTEM

yYpaBHEHUH, COJIepKalINX OYKBEHHbIE KOIPPUIIUCHTHI.

Hepasencmea

VYyamuiics HayuuTcs:

1) nmoHUMAaTh M TPUMEHSITh TEPMHHOJOIMIO U CHMBOJIMKY, CBSI3aHHBIC C OTHOILICHHUEM HEPABCHCTBA,
CBOMCTBA YUCIJIOBBIX HEPABEHCTB,;

2) peuiath JMHEHHBIC HEPABEHCTBA C OJHOM MNEPEMEHHONW W HMX CHCTEMbl; peIIaTh KBaJpaTHbIC
HEPABEHCTBA C OMOPOM Ha rpaduuecKue MpeacTaBIeHUs,

3) npUMEHSITh anmnapaT HEPAaBSHCTB VIS PEIICHHS 3a1a4 U3 Pa3IMYHbIX Pa3/IeiioB Kypca.

VYyamuiics noJiy4uT BO3MOKHOCTb HAYUUThCH:

4) pa3Ho00Opa3HbIM IPUEMaM JJOKa3aTeIbCTBA HEPABEHCTB; YBEPSHHO PUMEHSTh

anmapaT HEpaBeHCTB MJIsl PELICHUS Pa3HOOOpa3HBIX MaTeMaTUYeCKHX 3aJady W 3a7ad U3 CMEXKHBIX
IPEIMETOB, IPAKTUKH;

5) mpumeHsATh rpauYecKUe MNPEACTABICHHS sl HCCICIOBAaHUS HEPABEHCTB, CHCTEM HEPABEHCTB,
cojiepKalmx OyKBEHHbIS

KOX(PUITUESHTBHI.

Ocnosnvie nonsamus. Yucnosvie ghynkyuu

Yyamuiics Hay4nuTcs:

1) NOHUMATh U UCTIONH30BATh (DYHKIIMOHAIBHBIC MIOHSTUS U S3bIK (TEPMUHBI,

CHMBOJINYECKHE 0003HAUCHH);

2) cTpouTh TpadUKU AIIEMEHTAPHBIX (PYHKIIMH; UCCIEIOBATh CBOMCTBA YHCIOBBIX (YHKIUI Ha OCHOBE
U3y4EeHHsI TOBEICHUS UX IPa(UKOB;

3) noHMMAaTh PYHKIIMIO KaK BKHEHIIYI0 MAaTEMAaTHYECKYIO MOJICNb ISl ONMCAHUS TIPOLIECCOB U SIBICHUIN
OKPYXKAaroIIeT0 MUPa, MPUMEHSTh (YHKIIMOHATIBHBIN SA3BIK JJI1 OMUCAHMS U UCCIIEOBAHHS 3aBUCUMOCTEN
MeXy PU3NYECKUMU BEIMUNHAMU.

VYyamuiics Noay4yuT BO3MOKHOCTb HAyUUThCS:

4) IpOBOJIUTH UCCIICIOBAHNSI, CBSI3aHHBIC C U3yUCHUEM CBOWCTB (DYHKIIUIA, B TOM YHCIIE C
UCIIOJIb30BaHUEM KOMIIBIOTEpA; Ha OCHOBE I'pa()MKOB M3yUEHHBIX (PYHKUUI CTPOUTH 00JIee CI0XKHbIE
rpaduku (KyCOYHO-3aJ[aHHBIE, C «BBIKOJIOTHIMUY» TOYKAMH H T. I1.);

5) ucnoib30BaTh PYHKIIMOHAIBHBIC TPECTABICHHUS U CBOUCTBA (DYHKIIUI [T peLICHUS

MaTeMaTUYEeCKUX 3aJa4 U3 Pa3IMuHBIX pa3/ieloB Kypca

9 kaacc

VYyamumiics HaydnuTcs:

* IEPBUYHOMY O3HAKOMJICHHIO, OTPAOOTKE U OCO3HAHHIO TEOPETHUUYECKUX MOJIeNIeH U MOHATUI
(oOmeHayuHbIX U 0A30BBIX JIJIsI JAHHOW 00JIACTH 3HAHMS), CTAHJAPTHBIX aJTOPUTMOB U MPOIETYP;

* BBISIBJICHUIO U OCO3HAHUIO CYITHOCTHU U OCOOEHHOCTEH N3ydaeMbIX 00BEKTOB, MPOLIECCOB U

SIBJICHUI JICHCTBUTENBHOCTH (IPUPOITHBIX, COIMATBHBIX, KYJIbTYPHBIX, TEXHHYSCKHX W Jp.) B
COOTBETCTBHUH C COJCPKAHNEM KOHKPETHOTO Y4eOHOT O IpeaMeTa, CO3AaHUI0 M UCIIOIB30BAaHUIO MOJIENIEH
M3y4aeMbIX 00BEKTOB U MPOIIECCOB, CXEM;




* BBISIBJICHUIO M AHAIU3y CYIIECTBEHHBIX M YCTOMYMBBIX CBA3€H M OTHOUIEHHH MEXIy OOBbEeKTaMu U
IPOLIECCAMU.

ITpu 3TOM 00s13aTEIBHBIMH COCTABIISIOIIMMYI CUCTEMbI HAKOIUIEHHON OLIEHKH SIBJIAIOTCS Mate-

pHUanbl:

* CTapTOBOM AMATHOCTHKH;

* TEMaTHYECKUX U UTOTOBBIX ITPOBEPOYHBIX padOT M0 YYeOHBIM MpeIMETaM;

* TBOPUYECKHUX PabOT, BKJItOYas y4eOHbIC UCCIIEJOBAHUS U YU€OHbIE IPOEKTHI.

VYyamuiics 1oay4uT BO3MOKHOCTb HAyUHUThCS:

* (opMHpPOBAHNE KaYECTB MBIIIUIEHUS, HEOOXOUMBIX Ul aJalTalii B COBPEMEHHOM MH(POPMALMOHHOM
o011ecTBe;

* pa3BUTHE MUHTEpEca K MAaTEMATUYECKOMY TBOPUECTBY U MATEMaTHUYECKUX CIIOCOOHOCTEH;

* ¢opMHpOBAaHUE OTBETCTBEHHOT'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTU M CIIOCOOHOCTH OOYYaIOIIMXCS K
CaMOPa3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE MOTHBALIMH K OOYYEHUIO U 110

3HaHUIO, BBIOOPY JalbHEHIIero o0pa3oBaHust Ha 6a3e OPUEHTUPOBKU B MHpE npodeccHii u
npoeCCHOHATBHBIX MPEANOYTEHUH, OCO3HAaHHOMY IOCTPOCHHMIO WHIMBHIYaJbHOM 00pa3oBaTeIbHON
TPAEKTOPUH C YUETOM YCTOMUMBBIX IO3HABATENIbHBIX HHTEPECOB,;

* (opMupoBaHue y ydwaluxcs HHTEUIEKTYalbHOH YECTHOCTH MU OOBEKTHBHOCTH, CIIOCOOHOCTH K
IPEOIOJICHUIO MBICIUTENFHBIX CTEPEOTUIIOB, BRITEKAIONINX M3 OOBIACHHOTO OTIBITA.

Yucnoswvle nocredosamenvrocmu

VYyanuiics HayduTcs:

1) noHMMATh U KCHOJIB30BATh SA3bIK OCIIEI0BATEIBHOCTEH (TEPMUHBI, CHMBOJIMYECKUE 0003HAUCHUS);

2) IPUMEHSTH (POPMYJIbI, CBS3aHHBIC C ApU(PMETHIECKOI U TeOMETPHUESCKOM

IpOrpeccusiMy, U amnmapar, CQOpMHUPOBAHHBIN NPU U3YYEHUH APYTHX Pa3/eNioB Kypca, K PELICHUIO

3aJ1a4, B TOM YHUCJIE C KOHTEKCTOM U3 peaIbHOM JKU3HH.

VYyamuiics Noay4uT BO3MOKHOCTD HayUYHUThCS:

3) pemath KOMOMHUPOBAHHBIC 337a4K C MPUMEHEHHEM (OPMYIT I-TO WiICHA U CyMMbI TIEPBBIX I WICHOB
apu(METHYECKOW M TEeOMETPUUYECKOW IpPOrpeccHif, NpUMeHss NpU OSTOM ammapaT YypaBHEHHH u
HEPaBEHCTB;

4) noHUMaTh apu(pMETHYECKYIO H TEOMETPHICCKYIO IIPOrPECCHU Kak QYHKIMH HATYPAIbHOTO apryMEHTa,
CBS3bIBATh apU(PMETUUYECKYIO IIPOTPECCHIO C IMHEHHBIM POCTOM,

TEOMETPUUYECKYIO — C 3KCIIOHEHLUAIBHBIM POCTOM.

Onucamenvras cmamucmuxa

Yyamuiics Hay4nuTcs:

MCIIOJIb30BaTh MPOCTEHIINE CIOCOOBI MPECTABICHUS U aHAJIN3a CTATUCTUYECKUX JIAaHHBIX.

VYyamuiicss Noay4uT BO3MOKHOCTD HAyUHUThCS:

npUOOPETET NepBOHAYATIBHBIN ONBIT OPTaHU3ALMK COOpa JaHHBIX MPU MPOBEIECHUH OIIpoca
00I11eCTBEHHOT'O MHEHHUS, OCYIIECTBIIATh UX aHAIIU3, IPE/ICTABIATh PE3YJIbTaThl OIPOCca B BUIE

TaOIUIBI, TUATPAMMBI.

Cnyuaiinvle cobblmus u 6eposSMHOCHb

VYyamumiics HaydnuTcs:

HaXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSITHOCTD CIIy4aifHOT'O COOBITHS.

VYyamuiics HoJy4uT BO3MOKHOCTD HAyUUTHCA:

npuoOPETET OMBIT MPOBEACHUS CIyYaHBIX SKCIEPUMEHTOB, B TOM YHCIE C TIOMOIIBI0 KOMIBIOTEPHOTO
MOJIETTMPOBAHUS, HHTEPIPETALUU UX PE3yIbTaTOB.

Kombunamopuxa

VYyamumiics HaydnuTcs:

peuaTb KOMOMHATOPHBIE 3a/1a4l Ha HaX0XKJIEHHE YKciia 0OBEKTOB MM KOMOMHAIHH.

VYyamuiics HoJy4uT BO3MOKHOCTD HAyUUTHCA:

HEKOTOPBIM CHEeIMaIbHBIM IIPHEMaM pelIeHns] KOMOMHATOPHBIX 3a/1a4

Tembl npoexmos

[ knacc

«Pemenne ypaBHenuii B JpeBueii ['penun», «Pemenne ypaBuenunii B pesueit Mnaun», «Bknazg
JuodanTta B pa3BUTHHN anreOpbl», «MeTo1 JI0)KHOTO MOJIOKEHHS B pEIICHUH ypaBHEHHIT», «CTapuH-




HBIC 3a7[a49H U CTIOCOOBI UX PEIICHUS,

«Pemienne cuctem JIMHEWHBIX ypaBHeHUH B J[peBHel Munun», «Pelienne cucteM JINHEWHBIX ypaB-
Henuil B [[peBHem Kurtae», «PelieHue cuctem JTMHEHHbBIX YPaBHEHHUH C TPEMSI HEU3BECTHBIMUY.
8 knacc

«KBagpatubie ypaBHenus B [IpeBuem BaBunone», «KBanpatHbie ypaBHEHUS B TPpydax
Huodanta», «KKBaapaTHble ypaBHEHHS B TpyAax AJb-XOpe3Mu».

9 knacc

«CtenieHHast pyHKIMS B SKOHOMHKEY, «CTeTICHHBIE (PYHKIIMHM B TYMAHUTAPHBIX HAYKaX»,
«SIBreHUs MPUPOIBI, MPOTEKAIOIIHUE TT0 3aKOHAM CTENIEHHOH (yHKIUN», «McTopus mosBiaeHus
(GYHKIIMOHATBHBIX TIOHATHH, CBI3aHHBIX CO CTENCHHON (QYHKITMNY, «DpaKTaabHbIC CTCTICHHBIC
3aBUCUMOCTH», «Kommnozunus ¢yHKIui», «CemencTBa rpa)uKOB CTETICHHBIX 3aBUCUMOCTEI».

3. COAEPXXAHUE OCHOBHOI'O OBPA30OBAHUA [10 MATEMATUKE.

B ocHoBe coxmepkaHusi 0OydeHHMs MaTE€MaTHKE JICKHUT OBJIAJCHHE YYAUIUMHCS CIEIYIOIUMH
BUJIaMU KOMIIETEHUUI: MPeIMeTHONH, KOMMYHHKATUBHOM, OPraHU3allMOHHON U 001IeKYJbTYpPHOMH. B
COOTBETCTBUM C OTUMHU BHJAMHM KOMIIETEHIHMHA HAaMM BBIJCJICHBI TJIABHBIE COIECPIKATEIBHO-1ICIIEBBIC
HampaBJieHUs (JIMHUU) PA3BUTHUS yYalIUXCsl CPEACTBAMU IpeaMeTa «MaremaTuka.

IIpeamernass kommereHuus. [lox npeaMeTHON KOMIIETEHIIMEN NOHUMAETCS OCBEAOMIIEHHOCTH
IIKOJIBHUKOB O CHCTEME OCHOBHBIX MaT€MaTHMUYECKUX MPEICTaBICHUI U OBIaJeHHE UMU HEOOXOIUMBIMU
PeIMETHBIMUA YMEHUAMU. DOPMUPYIOTCS CIEIYIONUEe 00pa3yIone 3Ty KOMIIETCHIIUIO TIPEACTaBICHUS:
0 MaTeMaTU4YECKOM SI3BbIKE KaK CPEJICTBE BBIPAKEHUS MAaTEMATUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEN U T.1,.;
0 MAaTeMaTH4e€CKOM MOJEIMPOBAHMM KaK OJHOM M3 BaXKHBIX METOJOB ITO3HAHHUs MHpa. POpMHUPYIOTCS
cieyronye o0pa3yrolye 3Ty KOMIETEHLINIO YMEHHUs: CO3/1aBaTh IPOCTEHIINE MaTeMAaTHIECKUe MOJIEIH,
paboTaTth ¢ HUIMH ¥ WHTEPHPETHPOBATH IOIYYCHHBIC PE3yJIbTAThl, IPHOOPETaTh U CUCTEMATH3HUPOBATH
3HaHUS O croco0ax perIeHUs MaTeMAaTUYeCKUX 3ajady, a TakKe MNPUMEHSTbh 3TU 3HAHUA U YMEHMs IS
peleHuss MHOTUX KU3HEHHBIX 3a]1a4.

KommynnkaTuBHas  kommereHums. [logq  KOMMYHUKAaTHBHOM  KOMIETEHIMEW  IOHUMAETCS
c(OpMHUPOBAHHOCTh YMEHHSI SCHO M YETKO H3JIaraTb CBOM MBICIIH, CTPOUTh apryMEHTHUPOBAaHHBIE
paccy’KJeHHs, BECTU JUAJIOT, BOCIPUHUMAs TOUKY 3peHHUs] cOOeCeHUKa U B TO K€ BpeMs mojsepras eé
KPUTHUYECKOMY aHAJN3y, OTCTauBaTh (P HEOOXOIMMOCTH) CBOIO TOUYKY 3PEHHs, BBICTpAaUBas CUCTEMY
aprymentauuu. ®opMupyroTcst oOpasyromue 3Ty KOMIETEHIIMIO YMEHMs, a TakKe YMEHMs H3BIIEKaTh
MH(GOPMAIIMIO U3 PA3HOTO POJia HCTOYHUKOB, MPeo0pa30BbIBast €€ MpU HEOOXOAUMOCTHU B Apyrue popmbl
(TeKCTHI, TAOIUIIBI, CXEMBI H T.JI.).

OpranuszanuonHass  kommereHuusa. [log  OpraHM3allMOHHOM ~ KOMIETEHLMEW  ITOHUMAETCA
c(OpPMHUPOBAHHOCTh YMEHHUSI CAMOCTOSATENILHO HAaXOAUTh U PUCBAUBaTh HEOOXOMMBbIE YUaIIUMCS HOBBIE
3HaHUs. POPMUPYIOTCS CIEAYIOUIMEe 00pa3yIoUIie 3Ty KOMIETEHIIMI0 YMEHUS: CAMOCTOATEIbHO CTaBUTh
y4eOHyro 3a1auy (1enb), pa3ouBaTh €€ Ha COCTaBHBIC YaCTH, Ha KOTOPBIX OyJeT OCHOBBIBATHCS MPOILIECC
e€ pelleHus, aHaJIM3UpOBaTh PE3yJbTaT JIEHUCTBHUS, BBIABIATH JOMYLIEHHbIE OMMOKM U HETOYHOCTH,
UCTIPABJIATh MX M MPEACTABIATh MOJTYYEHHBIH pe3yabTaT B (popme, JErKO TOCTYNHOM AJsi BOCHPUSATHS
JIPYTUX JIFOACH.

OOmexkyabTypHass  komnereHuusi. [lox  OOWIEKyJIbTYPHOM ~ KOMNETEHIMEW  IOHMMAaeTCs
OCBEJIOMJICHHOCTh IIKOJIbHUKOB O MaTEMaTHKE Kak 3JeMEeHTe OOlIeueIoBeuecKoil KyabTyphl, €€ MecTe B
CUCTEME IPYIUX HayK, a TakKe €€ pOJI B Pa3BUTUM IIPEACTABICHUN YEII0BEYECTBA O LIEJIOCTHON KapTUHE
mMupa. opMuUpyIOTCS ClaeayIoue 00pa3yore 3Ty KOMIETEHIUIO MTPeICTaBIeHUs: 00 YPOBHE pPa3BUTHS
MaTEMaTUKH Ha Pa3HbIX MCTOPUYECKUX OdTalax; O BBICOKOM MPAKTUYECKOW 3HAUMMOCTH MATEMaTHKHU C
TOYKHM 3PEHMS CO3/IaHHs M Pa3BUTHS MATEPUATIBHOM KyJIbTYphl YEJIIOBEUECTBA, a TAK)KE O BaXKHOW PO
MaTeMaTHKH C TOYKU 3pEeHUS (OPMHUPOBAHUM TAKUX BAKHEWIIMX YepT JIMYHOCTH, KaK HE3aBUCHUMOCTb U
KPUTHYHOCTH MBIIIJIEHUS, BOJISI © HACTOWYMBOCTD B JJOCTHXKEHUH LIETIN U JP.

APUDPMETHUKA (240 u)

Hartypaabnble umcnaa. Harypanpubiii psa. [ecsatuunas cuctema cuuciaeHus. ApupMeTHYEeCKHe
JecTBUS C HATypalbHBIMU ynciaMu. CBONCTBa apu(MeTHUECKUX NeHCTBU.

CreneHb ¢ HaTYpaJIbHBIM [T0KA3aTEIIEM.



YucnoBble BbIpaXeHUs!, 3HaUEHHUE YUCIOBOTO BhIpakeHUs. [1opsiiok neiicTBHI B UMCIIOBBIX BRIPAKEHUSX,
UCTIOJIb30BaHUE CKOOOK. PereHre TeKCTOBbIX 3a7a4 apuPMETHIECKUMHU CIIOCOOaMH.

Henurenu u xpatnele. CBOWCTBA M MpHU3HAKU AenuMocTd. [IpocTeie U coctaBHble yncna. Pasnoxenue
HaTYpaJIbHOTO YKCia Ha IPOCThIE MHOKUTENHU. JleleHne C OCTaTKOM.

JApodu. OObikHOBeHHBIE apoOH. OcHOBHOE CBOWCTBO JpobOu. CpaBHEHHE OOBIKHOBEHHBIX JIpOOEH.
Apudmerndeckue AEUCTBUS C OOBIKHOBEHHBIMH Jpo0sMu. HaxokaeHne 4acTv OT LeJIOoro U LENOro 1o
€ro 4acTu.

Hecaruunpie npobu. CpaBHEHHE AECATUYHBIX ApoOeil. ApudmeTndyeckue ICHCTBUS C JECATUUHBIMU
npobsimu. IlpencraBienue necaTHYHON IpoOU B BuAE OOBIKHOBEHHOW APOOM U OOBIKHOBEHHOW B BHUJIE
JECATUYHOM.

[TpoueHThl; HaXOXKIEHUE NPOLEHTOB OT BEJIWYMHBI W BEJIWYHHBI MO ee npoueHTaMm. OTHOIICHHE;
BBIPaKEHHE OTHOLIEHUS B MpolieHTax. [Iponopuusi; 0CHOBHOE CBOMCTBO IPONIOPLIUH.

Pemennie TekcTOBBIX 33724 apu(PMETUUECKUMHU CIIOCOOAMH.

PanmonanbHblie ynciaa. [lonoxuTenbHble 1 OTpULIATENbHBIE YKCIIA, MOAYJIb YUC/a. MHOXKECTBO LEJIBIX
yucesl. MHOXECTBO

palMoOHAIBHBIX YHCEN; PAlMOHAIBHOE YWCIIO KaK OTHOIICHWe M/N, rae M — menaoe 4ucio, N —
HaTypayibHOE yncio. CpaBHEHHE pallMOHANIbHBIX Yhcell. ApudMeTnyecKue IeHCTBUS C palliOHATBLHBIMU
yrcnamu. CBoiicTBa apupmeTrnueckux AeicTBuil. CTENEeHb ¢ IeNIbIM MOKa3aTeIIeM.

HeiictBuTenbHbIe unca. Kanpatusiii kopeHb u3 unciia. KopeHb TpeTheii cTeneHu.

TomsTHe 00 MPPAIMOHANBEHOM YHCie. VppanioHaabHOCTh 9HCIa \2 U HECOM3MEPUMOCTH CTOPOHBI U
IUaroHanu kBajapata. JlecsTuunbie NpUOIMKEHUS UPPALIMOHATIBHBIX YHUCETT.

MHOX€eCTBO AEUCTBUTEIbHBIX YMCEN;, IPEICTaBICHUE JEHCTBUTENBHBIX UYUCEN B BUAE OECKOHEUHBIX
JNECATUYHBIX qpobeil. CpaBHEHUE 1EHCTBUTENBHBIX YUCEIL.

KoopaunaTthHas npsimasi. M300paxxeHue yrcen TOYKaMu KOOPAUMHATHOM NpsMoil. YncoBble IPOMEXKYTKHU.
W3mepennsi, mpuoIM:KeHUs, OLeHKH. PasmMepsl 00BEKTOB OKpyXkaromiero mupa (0T 3JIeMEHTapHBIX
qacTull 10 BceneHHoit), UIMTETbHOCTh MPOIECCOB B OKPYXKAIOLIEM MUpe. BbiieneHue MHOXKUTENS —
crenenu 10 — B 3amucu yucna.

[IpubnuxeHHoe 3HaYeHWE BEJIUYUHBI, TOUHOCTb MNpuOIMKeHUs. OKpyriieHne HaTypalbHBIX YHCEN U
necaTU4HbIX ApoOeil. [Ipukuika u orieHKa pe3ynbTaToB BHIYHUCIECHUH.

AJITEBPA (200 u)

Anredpanyeckue BbIpakeHUsl. ByKBEHHbIC BbIpaKeHHs (BBIDOKCHUS C TEpeMEeHHbIMH). UYmciioBoe
3HayeHHe OYyKBEHHOTrO BbIpakeHus. JlomycTumble 3HaueHUs MepeMeHHBbIX. [loacTaHOBKa BbIpa)KeHUH
BMECTO NepeMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX BBIPDA)KEHHUH Ha OCHOBE CBOMCTB apu()METHUYECKUX
neiictBuil. PaBeHCTBO OYKBEHHBIX BhIpakeHHH. ToXaeCTBO.

CreneHb C HaTypalbHBIM TIIOKa3aTelleM M ee cBoicTBa. OpHOWwIeHbl U MHoOrouseHsl. CTeneHb
MHorouseHa. CloxeHue, BBIMUTaHUE, YMHOKXEHUE MHOTOUJIEHOB. DOPMYIIbl COKPALLEHHOTO YMHOKEHHS:
KBaJpaT CyMMBl M KBaapaT pasHocTu. Dopmyna pasHocTH KBajapaToB. [IpeoOGpa3oBanue 1e10r0
BBIDAXKECHMS B MHOIOWIEH. Pa3nokeHue MHOTOWICHOB HAa MHOXHUTEIHW. MHOIOWIeHbl ¢ OAHOU
nepemeHHOM. KopeHp MHorownena. KBaapaTHbBI TpexXwieH; pa3iloKeHHE KBAaJPAaTHOIO TPEXWIEHA Ha
MHOKUTEH.

Anrebpandeckas npoOb. OCHOBHOE CBOMCTBO anreOpamveckoil apoow. CrokeHue, BBIYHTAHHE,
YMHOXXEHHeE, JiefieHne anreOpanyeckux Apooeit. CTeneHs ¢ 1efbIM IoKa3aTeleM U ee CBOWCTBA.
PannonanbHble BeIpaskeHUs U MX IpeoOpazoBaHus. Jloka3aTeabCTBO TOXKIECTB.

Ksanparuele kopHu. CBoiicTBa apu(MeTHUEeCKUX KBaJpaTHBIX KOpPHEH H UX TPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKEHHUHN U BHIYUCICHUSM.

YpaBHenusi. YpaBHeHue ¢ oaHoi nepemeHHol. Kopenb ypaBHeHus. CBOMCTBAa YMCIOBBIX PABEHCTB.
PaBHOCWIIBHOCTD ypaBHEHUM.

JluneitHoe ypaBHeHue. KBanpaTtHoe ypaBHeHHe: ¢opMyia KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemienne ypaBHeHUM, CBOASIINUXCS K JIMHEHHBIM U KBaApaTHBIM. [IprMephl penieHust ypaBHEHUN
TpeThell U 4eTBepTOil cTeneHu. Pemenne ApoOHO-pallMOHANIBHBIX YPaBHEHUH.

YpaBHeHME ¢ ABYMs NIEPEMEHHBIMU. JIMHEHHOE ypaBHEHHE C IBYMs NIEPEMEHHBIMU, IIPUMEPHI PELICHUS
YPaBHEHUH B LIEJIBIX YUCIIAX.



CucrteMa ypaBHEHMH C JIByMSI NIEpEMEHHBIMU. PaBHOCWIBHOCTH cucTeM. CHUCTEMBbl JABYX JIMHEHHBIX
YPaBHEHUH C JBYMsI IEPEMEHHBIMU; PELICHNE MOJACTAHOBKON U cioxeHueM. IIpuMepsl perienus cuctem
HEJIMHENHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH.

Pemienune TeKCTOBBIX 3aa4 areOpandecKiuM CriocoOOM.

JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTU. ['paduueckas HHTEpHpeTanus YpaBHEHUS C JBYMs
nepeMeHHbIMH. ['paduk TMHEHHOTO ypaBHEHUS C ABYMS NIEPEMEHHBIMH; YIITOBON KO3 PHUIUEHT MPSMOH;
yCIOBUE MapajuIeNIbHOCTH MpsAMBIX. ['padmku mnpocTeHIIMX HETUHEHHBIX YpaBHEHMI: mapabora,
runepooia, OKpy>KHOCTb. I’ paduueckast HHTEPIIpETAIsI CUCTEM YPAaBHEHHM C IBYMsI IEPEMEHHBIMH.
HepaBencrBa. YwucioBble HEpaBEHCTBA W HUX CBoicTBa. HepaBeHCTBO ¢ OJHOM IEpEeMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEHbIE HEPABEHCTBA C OJHOW NepeMeHHOoM. KBapaTHbie HEpaBEHCTBA.
CucteMbl HEpABEHCTB C OJTHOM MEPEMEHHOM.

@ YHKI[HH (65 1)

OcHoBHbIe MOHATHSA. 3aBUCUMOCTH MEXIy BenuuuHamu. [IpencraBrnenue 3aBucuUMocTed (Gopmynamu.
[onarue ¢ynkumu. OOmacTh OmpeaesNeHUs: ¥ MHOXKECTBO 3HaueHU QyHKiuu. CrocoObl 3agaHus
dbyukun. ['paduk dynxinuu. CoiictBa GyHKIMHI, ux orodpaxenue Ha rpaduke. [Ipumepsr rpaduxos
3aBUCHMOCTEHN, OTPAXKAIOIIUX PEAIBHBIE IIPOLECCHI.

YucnoBble ¢yHkuuu. OyHKIMM, OMNHUCHIBAIOIIME NPSIMYI0O M OOpaTHYI MIpPOMOPLHOHAIBHBIC
3aBHCUMOCTH, MX rpaduku W cBoiicTBa. JIuneitHas ¢yHkuus, ee rpaduk u cBoiictBa. KBagpatuunas
dbyukuus, ee rpaduxk u cBoiictBa. CTeneHHbIE (YHKIIMH C HATypajJbHBIMU TOKazaTelsMu 2 U 3, UX
rpaduku u cBoiictBa. ['paduku QyHkmid y =vx, y = 3vX, y = [x|.

YucioBble  MOCTAEA0BATEJIBHOCTH. [lonATHe  4YHMCIIOBOM  IOCIIENOBATEIBHOCTH. 3ananue
MOCIIEA0BATEIBHOCTH PEKYPPEHTHOM (popmyoit u popmMyIioi N-ro uieHa.

Apudmerndeckass M reomeTpuueckas mnporpeccur. DPopMmynbl N-ro  wieHa apuPMETHYEeCKOH U
FeOMETPUUECKON MPOrpeccHii, CyMMBI MEPBBIX N uieHOB. M3o00paxkenue uieHOB apupMeTHUECKOH U
r€OMETPUYECKON IPOrpeccuil TOYKaMU KOOPJAWHATHOW IUIOCKOCTH. JIMHEHHBIA M 3KCHOHEHLHAIbHBIN
poct. CJIOXHBbIE IPOLEHTHI.

BEPOSITHOCTb U CTATUCTHUKA (1024)

OnucarenbHasi cratuctuka. [lpencraBneHve JaHHBIX B BUAe TaONMI, AuarpamM, TrpaduKoB.
CrnyualiHas u3MeH4YMBOCTb. CTaTUCTUYECKHE XapaKTEepUCTUKU Habopa MJaHHBIX: cpeaHee apudpme-
TUYECKOe, MeJMaHa, HauOoJblllee W HaUMEHblIee 3HayeHus, pa3max. IIpencraBieHue o BbIOOPOYHOM
UCCIIE0BAHUH.

Cayuaiinble cOObITHSI 1 BePOATHOCTD. [loHATHE O cy4yaiiHOM ONBITE U Cay4ailHOM coObITHH. YacToTa
ciydyaiiHoro  coObiTua. CTaTUCTHYECKHII MOAXOA K  MOHSATHIO  BEpOSATHOCTU. BeposdrHocTH
IPOTUBOMNOJIOXKHBIX COOBITHH. JIOCTOBEpHbIE U HEBO3MOKHBIE COOBITHS. PaBHOBO3MOKHOCTH COOBITHIA.
Kitaccuueckoe onpeneneHne BEpOSTHOCTH.

KomOunatopuka. Pemenne koMOMHAaTOpHBIX 3a7au nepebopoM BapuaHTOB. KoMOMHATOpHOE MpaBUIIO
yMHOXeHUs. [lepecTaHOBKH U (pakTOpHaIL.

TEOMETPHA (2414)

Harasinnas reomerpusi. Harnsgasle npesnctaBieHust o Gurypax Ha IJIOCKOCTH: MpsiMasi, OTPE3OK, JIyd,
yroji, JIOMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, KpYr. UeTbIpexyrojibHUK, NPSIMOYTOJbHUK, KBajaparT.
TpeyroiabHUK, BUABI TPEYrodbHUKOB. lIpaBuibHBIE MHOTOYrOJbHHMKH. M300pa)keHne reoMeTpudecKux
¢uryp. BzaumHoe pacnonoxeHue 1ByX MpsMBIX, IBYX OKPYKHOCTEH, MPSIMOI 1 OKPY>KHOCTH.

JlinHa otpeska, nomaHoi. Ilepumerp MHoroyrosnbHuka. EquHunbBl m3MepeHus AnuHbl. M3Mmepenue
JUIMHBI OTPE3Ka, IOCTPOCHHUE OTPE3Ka 3aJaHHOW JITTUHBI.

Bune! yrios. I'panychHas Mepa yria. MsmepeHne u nocTpoeHUE YIVIOB ¢ TIOMOLIbIO TPAHCIIOPTHUPA.
[TonsiTre momanu GuUrypsl;, eAUHUIBI W3MepeHus Iuiomanu. [lnomanps npsMOyroabHUKa W IJIOLIAAb
kBajpata. [IpubnmxenHoe n3mMepenue miomaaeit Guryp Ha kiaeryaroit Oymare. PaBHoBenukue QUrypsi.
Harnsanueie npencraBiaeHust 0 MPOCTPAHCTBEHHBIX (purypax: KyO, mapaisenenures, npu3Ma, NupaMmua,
map, cdepa, KoHyc, UHMIMHApP. M300paxeHune mnpocTpaHCTBeHHbIX ¢uryp. I[Ipumepsl ceueHHil.
Mpuororpannuku. [IpaBuibHble MHOrOrpaHHUKH. [IpuMepsl pa3BepTOK MHOTOTPAaHHUKOB, LWJIMHIpA U
KOHYycCa.

[Tonsitne o6bema; enuHUIBI 00beMa. O0BEM IPSIMOYTOJILHOTO MapajuieNenume/a, Kyoa.



[Tonsitue o paBeHctBe ¢uryp. lLleHTpanbHas, oceBas W 3epKaibHas cuUMMETpuH. M300pakenue
CUMMETPHYHBIX (puryp.

I'eomerpuueckne purypsl. [Ipsmeie u yrisl. Touka, npsmas, miockocTb. OTpe30kK, ayd. Yrona. Bumas
yI10B. BepTuKalbHbIE U CMEXHBIE YIUIBL. bruccekTpuca yria.

[TapannensHble U nepecekaroumecs npsmMele. [lepnenaukymnsapuasie npsambie. Teopemsl 0 napamIeIbHOCTH
U [EpPHEHIUKYISIPHOCTU mpaAMbIX. [lepnenaukynsp u HakigoHHas K npsmoil. CepeauHHBIM
NEePHEHIUKYIISIP K OTPE3KY.

I'eomerpuueckoe Mecto TOYeK. CBoHcTBa OHMCCEKTPUCHl YyIVIa M CEPEIUHHOIO NEPIEHIUKYJsApa K
OTPE3KY.

Tpeyronpuuk. BeicoTta, Menuana, OuccekTpuca, CpeiHss JTUHHS TpeyroibHHKa. PaBHOOenpeHHBIE U
PaBHOCTOPOHHHE TPEYroJIbHUKH; CBOWCTBA W MPHU3HAKH PABHOOEIPEHHOIO TpeyroibHuKa. [IpuzHaku
paBeHCTBa TpeyroibHUKOB. HepaBeHCTBO TpeyrosibHHKAa. COOTHOLIEHUS MEXIy CTOPOHAMHU U yriamMu
TpeyrojabHuka. CyMma yrioB TpeyroibHuka. BuenrHue yribl TpeyroiabHuka. Teopema @aneca. [lonobue
TpeyroapHuKoB. [IpusHaku mompobus TpeyronbHuKoB. Teopema ITudaropa. CuHyc, KOCHHYC, TaHTEHC,
KOTaHT€HC OCTPOTO yIiia MpsIMOYTojbHOro TpeyroibHuka u yriaos oT 0 go 180°; mpuBeneHue kK ocTpomy
yriy. Pemienue npsMoyroyibHbIX TPeYroiabHUKOB. OCHOBHOE TpUTOHOMETpUUYECKOE TOxaecTBO. Dopmy-
Jbl, CBS3BIBAIOIIME CHHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC OJHOr0 M TOro e yria. Pemienue
TPEYIroJbHUKOB: TEOPEMa KOCUHYCOB U TEOpEMa CUHYCOB. 3aMeuaTeNIbHbIE TOUKU TPEYroJIbHUKA.
YetbipexyronsHuk. [lapannenorpamm, ero cBoictBa U mnpusHaku. [IpsMoyronbHuK, KBagpat, pom0O, Ux
CBOMCTBA U NIpU3HAKU. Tpaneuus, cpeaHss JUHUS TPaleLuu.

MuoroyronpHuk. Beimykible MHOroyronbHukd. (CyMMa yrioB  BBIIYKJIOIO  MHOIOYTIOJbHHUKA.
IIpaBunbHBIE MHOTOYTOJILHUKH.

OxkpyxHocTb U Kpyr. Jlyra, xopaa. Cektop, cerMeHT. LleHTpanbHblil yroj, BOMCAHHBIM yroJi; BEJIMYUHA
BIIMCAHHOIO yria. B3anmMHoe pacnonokeHue npsMoi U OKPYKHOCTH, ABYX OKpy:kHOocTel. KacaTenbHas u
ceKyliasi K OKPYKHOCTH, MX CBOMCTBAa. BnucaHHble U OINHUCAHHBIE MHOTOYTrOJIbHUKU. OKpPYXHOCTb,
BIIMCAHHAs B TPEYI'OJBHUK, U OKPYKHOCTb, OIIMCAHHAsl OKOJIO TPEYrOJIbHHKA. BIIMCaHHBIE U ONMCaHHbIE
OKPYKHOCTH ITPABUJIIbHOTO MHOT'OYT OJIbHHKA.

I'eomerpuueckue mpeoOpa3oBanus. [lonsitue o paBeHcTBe ¢uryp. IloHsATHe O IBMXKEHUU: OceBas U
[EHTpaIbHasi CAMMETPHH, NapalljieNIbHbII nepeHoc, moBopoT. [lonarue o mogobun Guryp u roMmoTeTHH.
Pemenne 3a1a4 Ha BBIYHCIICHUE, T0KA3ATENBCTBO U IIOCTPOEHUE C UCIIOJIB30BAHUEM CBOWCTB M3YyYECHHBIX
dburyp.

HN3MepeHue reomeTpuyeckux BeJu4YuH. /[nHa oTpeska. PacctosgHue OT TOUKH 10 pamoil. PaccrosHue
MEXy MapaieIbHbBIMU MPSIMBIMHU.

[IepumeTp MHOTOYTOJIBHUKA.

JnuHa OKpY)XKHOCTH, YUCJIO T, IJIMHA JYTU OKPY>KHOCTH.

I'panycHas Mepa yria, COOTBETCTBHE MEXKIY BEIMYMHONW LEHTPAJIBHOTO yIyla M JUIMHOM JIyru
OKPY>KHOCTH.

[lonsTne miomanun 1uiockux ¢uryp. PaBHococTaBieHHble UM paBHOBenukue ¢Gurypsl. [lnomans
npsMoyrosibHuKa. [lnomanu napanienorpaMma, TpeyrojibHUKa U Tpaneuuu. [lnomnans MHOTOYrolbHUKA.
[Tnomane kpyra u maomaab cekropa. COOTHOIIEHNE MEXITY TIOMAIIMU MOJOOHBIX QUTYD.

Pemenue 3a1a4 Ha BRIYHCIICHUE U IOKA3aTEIHCTBO C UCIIOIH30BAHUEM H3yUYEHHBIX (OPMYII.
Koopaunartel. YpaBHenue mnpsmoil. KoopamHatel cepennHbl oTpe3ka. Popmyiia pacCTOSHUS MEXKIY
JIBYMsI TOUKaMH IUIOCKOCTHU. Y PaBHEHUE OKPYKHOCTH.

Bekrtopbl. Jlnuaa (Momyns) BekTopa. PaBeHcTBO BekTOpoB. KosmmHeapHblie BeKTOphI. KoopauHaThl
BEKTOpa. YMHOXXEHME BEKTOpa Ha 4YHCJIO, CyMMa BEKTOpPOB, pA3J0KEHHE BEKTOpa IO JBYM
HEKOJJIMHEAPHBIM BekTopaM. CKalsipHOE NPOU3BEIEHUE BEKTOPOB.

JIOT'NKA U MHOXKECTBA (10 4)

TeopeTnko-MHOXKeCTBEHHbIe NMOHATHA. MHOXECTBO, JJIEMEHT MHOXECTBA. 3aJaHUE MHOXECTB
MEPEYUCIICHUEM D3JIEMEHTOB, XapaKTepUCTHUYECKUM CBoOWCTBOM. CTaHIapTHble 0003HAUYEHUS YHCIOBBIX
MHOXecTB. IlycTtoe MHOXecTBO M ero ob6osHauenue. [lonMHoxkecTBO. OObEIUMHEHUE M IEpeceueHue
MHOECTB.

Nnnroctpanust OTHOLIEHUN MEK/y MHOXXECTBAMHU C MIOMOIIbIO Juarpamm Jitiepa — BenHa.



daemenThl Joruku. OmnpeaeneHue. AKCMOMBbI U TeopeMmbl. JlokazarenbcTBo. JloKa3aTenbCTBO OT
npoTuBHOTrO. Teopema, obpaTHas qanHoi. [Ipumep u KOHTpIIpHMED.

[TonsiTie 0 PaBHOCUJIBHOCTH, CJIEIOBAaHUH, YMOTpeOJEHHE JOTHYECKUX CBSI30K: €CIU ..., TO B TOM H
TOJIBKO B TOM CJIy4ae, JOTUYECKHUE CBS3KHU U, WIH.

MATEMATHUKA B UICTOPUYECKOM PA3BUTHUN

Hctopus ¢opmupoBaHus TNOHATHS 4YHCIA: HATypajbHBIE 4YHCIA, APOOH, HEIOCTATOYHOCTh
palMOHAIBHBIX YHCEJI Ui TEOMETPUUECKUX U3MEPEHUH, HppaluoHalbHble Yucia. CTapUHHBIE CUCTEMBI
3anucu uucel. Jpoou B BaBunone, Erunre, Pume. OTkpbiTre gecATHUHBIX ApoOeil. CTapuHHBIE CHCTEMBI
mep. Jlecatuunsle ApoOuW U MeTpuyeckas cucrema mep. [losBieHHEe OTpHULIATEIbHBIX YWCEN U HYJIS.
Marunuukuit, Jumnep.

3apoxaeHue anreOpsl B Heqpax apuMeTHku. Anb-Xope3Mu. PokneHne OyKBEeHHONH CUMBOJIHMKHU.
I1. ®epma, @. Buer, P. lexapr. Mcropus Bompoca 0 HaxoACHUU (OpPMYIT KOpHEH anreOpanyecKux
ypaBHEHUH, HEPa3peUIMMOCTh B pajuKajaX ypaBHEHHH cTeneHu, Oosbmied yethipex. H. Tapranbs, Jx.
Kapnano, H. X. AGens, . I'anya.

N300perenue MeToa KOOPAUHAT, MO3BOJISIONIETO MEPEBOAUTH FEOMETPHUUECKHE 00BEKTHI Ha S3BIK
anreopsl. P. [lekapt u I1. ®epma. [Ipumepsl pa3anuHbIX CUCTEM KOOPAMHAT HA MJIOCKOCTH.

Bagaya Jleonapmo Ilusanckoro (®PubonHauuw) o Kpoiukax, ydcia dubonauyyw. 3amada O MIAXMATHOM
JIOCKE.

HcToxku Teopun BepOATHOCTEU: cTpaxoBoe aeno, azaptHeie urpel. II. @epma u b. Ilackans. .
bepuymm. A. H. Konmoropos.

Ot 3emnemepus k reometpuu. [Tudarop u ero mkona. danec. Apxumen. [loctpoenue ¢ oMo
LUPKYJIS ¥ TuHErKu. [locTtpoenne nmpaBUiIbHBIX MHOTOYTOJIBHUKOB. Tpucekuus yria. KBagparypa kpyra.
YaBoenue kyb6a. ctopus uucna n. 3omnotoe ceuenue. «Havana» EBknnna. Ditnep. H.U. JloGaueBckuii.
Hcropus naroro nocryiara.

Codusmbl, TapagoKChl.
Peseps Bpemenu — 55 .

4. TemaTHnuyeckoe MNJIaHMPOBAHUE.
MATEMATHUKA

5 knacc (5 gacoB B Henenro, Bcero 170 vaca)
6 xiacc (5 gacoB B Hezenro, Bcero 170 vaca)

Pa3gennl, TeMbI KosmuectBo | KoauuecTBo Buabl 1eATe1bHOCTH 00yYaIOIHXCS
4acoB KOHTPOJIbHBIX
padot
1 2 3 4
1.HatypajbHble yncaa 85 6 OnuceiBaTh CBOWMCTBA HATYPAJIBLHOTO
psna.
Harypanbnslii psg.
Hecaruunas cuctema YuTaTh 1 3aNIUCHIBATH HATypaJIbHbIC
CUHCIICHUSI. Yyciia, CPaBHUBATH M YIIOPSIIOUYMBATH
Apudmernueckue uX.

JIEWCTBHS C HATYPATbHBIMU
yuciamu. CBONCTBa
apudMeTHIECKuX JIeHCT-
BUM.

BbINOJHATH BEIUMCIICHUS C HaTy-
PaJIbHBIMHM YHCIaMH,; BBIYUCIIATH
3HA4YCHMS CTEICHEN.

®opmyanpoBaTh CBOHCTBa apupme-
TUYECKHUX JIEHCTBUI, 3aIIMCHIBATE UX C
MOMOIIBI0 OYKB, MPe0OPa30BHIBATH HA
MX OCHOBE YHCJIOBBIC BHIPAXKEHHSI.

IloHaTHe o crerneHu ¢
HaTypaJIbHBIM IIOKa3aTe-
JICM.

Ksanpar u ky6 uucna.

AHﬂJ’II/ISI/IPOBaTL )48 OCMBICJINBATH




YHucnoBble BBIpAXKEHHUS,
3HAYEHUE YUCIIOBOIO BhIpaA-
keHus. [lopsanok nencTBuit
B UHCJIOBBIX BBIPAKEHUSIX,
HCII0JIb30BAHUE CKOOOK.

Pemenne TeKCTOBBIX 3a/1a4
apuMETUUECKIUMH CIIO-
cobamu.

Jenurenu u KpaTHsle.
HauGomnpimmii o0mui neimu-
Teb, HAaMMEHbIIIee 00I1ee
KkpatHoe. CBoiCcTBa
nenumoct. [Ipusnaku
neauMocTd Ha 2, 3, 5, 9, 10.
IIpocteie 1 cocTaBHbIE
ymcna. Paznoxenue
HaTypaJIbHOTO YKCJIA Ha
MPOCTHIE MHOKUTEIH.
Jlenenue ¢ ocraTkom

TEKCT 3amaud, mnepedopMyIHpPoOBaATH
yCIIOBUE, U3BJIE€KATH HEOOXOAUMYIO UH-
¢dbopmanuio, MOAeINPOBATH YCIOBHE C
MOMOIUIBI0 CXEM, PHUCYHKOB, peajbHBIX
MPEIMETOB; CTPOMTh JIOTHYECKYIO IIe-
MOYKY  pacCyXKICHHH;  KpUTUYECKHU
OIl€HUBAThH MOJTYYEHHBIH OTBET,
OCYLIECTBJSATH CaMOKOHTPOJb, IIPO-
Bepsisl OTBET HA COOTBETCTBHE YCIOBUIO.

®opmMyJIMpOBaTH olnpeeeHus
JIeNIUTeNss U KPaTHOIo, MPOCTOro 4ucia
U COCTaBHOI'O YMCIIA, CBOWCTBA U IpH-
3HAKH JAEITUMOCTH.

Jloka3piBaTh U ONPOBEPraTh C IIO-
MOIIBIO KOHTPIIPUMEPOB yTBEPIKICHHUS
o genmumoctd  ymcen.  Kiaccudu-
POBaTh HATypaJbHbIC yucia (YCTHBIC
U HEYETHBIC, 10 OCTATKaM OT JCJICHHS
Ha 3 U T. IL.).

HccaenoBarh NpOCTEHIIME YHUCIOBBIC
3aKOHOMEPHOCTH, MPOBOJIUTH YHCIIOBBIC
OKCIICPUMCHTBI (B TOM YHCJIC C UCIIOJIb-
30BaHUEM KaJbKYJIATOPA, KOMIIBIOTEPA)

2. ]1podu

OOBIKHOBEHHBIE IPOOH.
OcHOBHOE CBOWCTBO ApoOH.
CpaBHeHHE OOBIKHOBEHHBIX
npobeil. ApudmeTnueckue
JIEUCTBUSI C OOBIKHO-
BEHHBIMH IPOOSIMHU.
Haxoxxnenue gactu ot
LEJIOT0 U LIeJIOTO IO €ro
YacTH.

JecsaTuunsie 1poou.
CpaBHEHHE AECATUUHBIX
npo0Oeii. ApupmMeTnueckue
JEUCTBUS C IECATUYHBIMU
npobsimu. [IpeacraBienue
NECATUYHOM IpoOu B BUE
OOBIKHOBEHHOMU JpodH 1
OOBIKHOBEHHO! B BUJIE
NECATHYHOM.

Otnowenue. [Iponopuus;
OCHOBHO€ CBOWCTBO ITPO-
MOPLUN.

[IpoueHTsl; HaXOXKICHUE
MIPOIIEHTOB OT BEJIMYMHBI U
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MogaeaupoBarb B rpaduyeckoi,
npeaMeTHOW (GopMe TOHATUS U CBOM-
CTBa, CBS3aHHbIE c HOHSTHEM
OOBIKHOBEHHOH pO0H.

@®opmyanpoBaTh, 3alMcbIBaTh C
MOMOIIbI0 OYKB OCHOBHOE CBOWCTBO
O0OBIKHOBEHHOM npodu, paBuIIa
JIENCTBUI C OOBIKHOBEHHBIMH JPOOSIMHU.

IIpeoOpa3oBbIBATH OOBIKHOBEHHBIE
IpoOH, CpaBHMBATh W YHOPSAIOYUBATH
nX. BbINMOJHATL  BBIYHUCICHHUS  C
OOBIKHOBEHHBIMH JPOOSIMH.

YutaTh W 3aNHCHIBATH JICCATUYIHBIC
npo6u. IlpeacraBisitb OOBIKHOBEHHBIS
JpoOM B BHUJC JECATUYHBIX M JIECATHY-
HBIC B BUJIE OOBIKHOBEHHBIX; HAXOAUTh
JECATUYHBIE TPHUOIKEHUS OOBIKHO-
BEHHBIX IpOOeH.

CpaBHUBATDH Hu YHOPSiI0YMBATH
JECATUYHBIE JpOOH. BrImonHaTh
BBIYUCTICHUSI C IECATUYHBIMH JIPOOSMHU.

HNcnoap30BaTh 3KBUBaJICHTHEIE
MIPEACTABICHUS APOOHBIX YUCEIT TP UX




BCJIMYHUHBI 11O €C IIPO-
EHTaM, BBIPpAXXCHUE
OTHOIICHUA B IPOLCHTAX.

Pemenne TeKCTOBBIX 3a/1a4
apuMETUUECKIUMH CIIO-
cobamu

CpaBHCHHHU, IIPU BBIYUCIICHUAX.

BbINOJIHATH TPUKUIKY U OLEHKY B
XO7/I€ BBIUUCIICHUI.

OO0BSICHATB, YTO TAKOE MPOILCHT.
IIpencraBasTh NIPOIEHTHI B BUC
nIpoOeli U ApoOu B BUJIE TIPOLICHTOB.

OcymecTBIATH MOUCK HHMopManuu (B
CMMN), conepskalieii JaHHbIE, BBIPAKCH-
HBIC B MTPOLIEHTAX, HHTEPIIPETHPOBATH
ux. [IpuBoAUTH MPUMEPHI UCTIOJIB30-
BaHUS OTHOIICHHUI Ha TIPAKTHKE.

Pemathb 3a71aun Ha IPOLIEHTHI U IpOOHU
(B TOM ymCIIe 3aa4YK U3 peaTbHOI Mpak-
THUKH), HCIIOJIB3YS IPH HEOOXOIMMOCTH
KaJIBKYJIATOP; UCII0JIb30BaTh NOHATHUS
OMHOWEeHUs N NPONopyuy TIpU PELICHUH
3azad.

AHaJIM3MPOBATH U OCMBICIHBATH
TEKCT 3a7a4y, nepeGpopMyJIHpoBaTH
yCIIOBHE, H3BJIEKATh HEOOXOIUMYIO UH-
(dopmaLuIo, MOAEJHPOBATH YCIOBUE C
IIOMOUIBIO CXEM, PUCYHKOB, PEaIbHBIX
IIPEAMETOB; CTPOUTH JIOTUYECKYIO Le-
[IOYKY PacCyXICHUM; KPUTUYECKH
OLICHUBATBb ITOJTyYEHHBIN OTBET,
OCYLIECTBJIATh CAMOKOHTPOJIb, IIPO-
BEpsisl OTBET HA COOTBETCTBUE YCIOBHUIO.

IIpoBOANTH HECITOKHBIE UCCIIEIOBAHNS,
CBSI3aHHBIC CO CBOWCTBaMH JAPOOHBIX
YHCE, OMHUPASCh HA YUCIIOBBIC IKCIIEPH-
MEHTBHI (B TOM YHCIIE C HCIOIb30BaHHEM
KaJbKYJISATOPa, KOMITBIOTEPA)

3.PannonajabHbie Yncjia

[TonoxxurenpHble U
OTPHLIATEIIBHBIE YHCIIA, MO-
nyab yncna. zobpakeHue
yycesa TOYKaMHu KOOpIu-
HATHOM MPSIMOW;
reoMeTpHudYecKast HUHTEp-
IpeTanus MOAYJIsl YACIIA.

MHOXECTBO 1IEJIBIX YHUCET.
MHO0K€eCTBO palMOHaIbHBIX
yuces. CpaBHEHHE palivo-
HaJbHBIX yucen. Apudme-
TUYECKUE IEUCTBUS C
palMOHAIBHBIMU YHCIIAMHU.
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IIpuBOAMTH IIPpUMEPBI UCIIOIB30BAHKS B
OKPY’KaOIIIEM MHUPE MOJIOKUTEIBHBIX U
OTpHLATEIBHBIX yKcel (Temreparypa,
BBIMTPBILT — MPOUTPHILI, BHIIIE —
HIDKE YPOBHS MODS U T. II.).

N300paxkarb ToUKaMu KOOPJIUHATHOU
MPSMOM MOJIOKUTEIbHBIE U OTPULIATEIb-
HbIE PallMOHAJIbHBIC YHCIIA.

XapaKTepH30BaTb MHOKECTBO LICIBIX
YUCCJI, MHOXCCTBO pallMOHAJIBbHBIX Y-
CCII.

@ opMyIHpPOBATH U 3aMIMCHIBATH C
MOMOIIbI0 OYKB CBOWCTBA JACHCTBHIA C
paMOHAILHBIMU YUCIIAMH, IPUMEHSTh




CoiicTBa apupMeTHIECKUX
NeucTBU

JUIs IpeoOpa30BaHuUs YUCIIOBBIX
BBIPAYKECHHIA.

CpaBHUBATH U YHIOPSAI0YUBATH
palMoHaIbHBIC YUCIIA, BHIMOJIHATH
BBIUMCJICHUSI C PAllMOHATBHBIMU YHC-
JaMu

4. N3mepenus, 23 BobipakaTh OHH €MHUIBI U3MEPEHUS
NpUOJIHIKeHHs, OLEHKH. BEJIMYHMHBI B IPYTHX €AUHHULAX (METPHI B
3aBucuMoOCTH MEKIY KWJIOMETpPaxX, MHHYTHI B 4acax M T. IL.).
BeJINYMHAMU
OxpyrasiTe HaTypaibHbIEC YUCIIa U
IIpumeps! 3aBuCHUMOCTEN JeCSITUYHbIE IPpOoOU. BBIMOTHATH MpH-
MEX]y BEJIMYMHAMU CKO- KHUJIKY U OLIEHKY B XO/1€ BBIUUCIICHUI.
pocmb, épemsl, pac-
CmoAnUE; NPOU3600Umes- MoaeaupoBaTh HECJI0XKHbIE 3aBUCH-
HOCMb, 8peMA, paboma; MOCTH C TOMOIIBIO (hOPMYJT; BHITIOTHSTH
yena, Konuuecmeo, BBIUUCIICHUS 110 (popMyiam.
CrouMocnty 1 1p. Hpezx-v Hcnoab30BaTh 3HaHUS O 3aBUCUMOCTSX
CTaBJICHHE 3aBUCUMOCTEH B
MEK1y BeJIMYHMHAMH (CKOPOCTb, BpeMmsl,
Buze hopmyn. Berancienus )
paccrosiHue; paboTa, IPOU3BOIU-
no opmya. TEJILHOCTD, BPEMSI U T. I1.) IPU PEIICHUU
PelieHne TEKCTOBBIX 33714 TCKCTOBBIX 3a/1aq
apu(METHIECKUMH CIIOCO-
6amu
5. DJIeMeHThI aJaredpbl 29 Yurath 1 3aNIUCHIBATH OYKBEHHBIE
Ucnonb3oBanue OYKB JUIst BBIPAKEHUSI, COCTABIIATh OyKBEHHBIE
0003HaueHMsI yuce, 1 BBIP)XEHUS 110 YCIOBHM 3a]1ad.
3anMcu CBOMCTB apud-
METHYECKHX JICHCTBHIA. BbrunciasiTe 4ynciioBoE 3HaUEHUE
OYKBEHHOT'O BBIpa)KEHUSI NIPH 3a/1aHHBIX
ByKBeHHBIE BHIPAKEHHS 3HaYeHUSIX OYKB.
(BBIpa)KEHHMS C TIEPEMEHHbI-
mu). UHCIIOBOE 3HAUEHNE CocTaBJifITh ypaBHEHUS 10 YCIOBUSAM
GYKBEHHOTO BBIPAKEHHS. 3anay. Pemartp HpOCTCﬁ}HHG ypaBHEHHUS
Ha OCHOBE 3aBUCUMOCTEN MEXIY
VYpaBHEHME, KOPEHD KOMIIOHEHTaMU apu(pMEeTUIECKHX
ypaBHeHus. Haxoxnenue JIECTBUM.
HEU3BECTHBIX KOMIIOHEHTOB 5
apudMeTHUECKHUX fieiicT- CTpouTthb Ha KOOPIMHATHON MIIOCKOCTH
BHA TOYKU U (PUTYpPHI 110 33JaHHBIM
KOOpJMHATaM; onpeaesasiTh
JlekapTOBbI KOOPAMHATHI Ha KOOP/AMHATHI TOUYEK
miockocTH. [Toctpoenue
TOYKH I10 €€ KOOpAMHAaTaM,
ornpezesieHne KOOpAUHAT
TOYKH Ha IJIOCKOCTH
6. OnucaTtejJbHast 12 N3BaexaTh nHGOPMAIINIO U3 TaOTUI] U

CTATHCTHKA.
BeposiTHOCTB.
Kom0nnaTopuka.

JIUarpaMM, BBINOJIHATH BBIUUCICHUS 10
TaOJIUYHBIM JJAHHBIM, CPABHUBATh
BEJIMYUHBI, HAXOAUTH HAUOOIBIINE U




MHuoskecTBa

[IpencraBnenue NaHHBIX B
BUJIE TaOJIHII, JUArPaMM.

[TonsTue o ciyyaiiHOM
ombITe U cOObITHH. JloCTO-
BEpPHOE U HEBO3MOXKHOE
coObiTusi. CpaBHEHHE
IIAHCOB.

Pemenne koMOMHATOPHBIX
3a/1a4 iepebopoM BapH-
aHTOB

HANUMCHBIINEC 3HAYCHUSA U JIP.

BbInoaHaThL cO0p HHPOPMAITUH B
HECJIOXKHBIX CTy4asix, MPeaCcTaBJIATH
uH(OpPMaLKIO B BUAE TaOIHI U
JMarpamMM, B TOM YHCJIE C TIOMOIIBIO
KOMITBIOTEPHBIX MTPOTPAMM.

IIpuBOAMTH IPUMEPHI CIIyYalHBIX
COOBITHUH, JOCTOBEPHBIX U HEBO3MOXK-
HBIX cOObITHH. CpaBHUBATH LIAHCHI
HACTYIUIEHUs COOBITUH; CTPOUTH
peueBble KOHCTPYKIUH C UCII0JIb30Ba-
HHUEM CJI0BOCOYETaHUM Oosee 6eposmmo,
Man06eposmMHO U JIp.

BoinoaHATh nepedop Bcex BO3ZMOXKHBIX
BAapUAHTOB IS IepecyeTa 00bEKTOB WU
KOMOMHALMH, BBIAEJASATH KOMOHUHAIINH,
OTBEYAIOIIUE 33JaHHBIM YCIOBHIM

IIpuBoANTHL IPUMEPHI KOHEYHBIX
OeckoHeUHBIX MHOXeCTB. Haxomuth
00BbeAMHEHNE U TIEpECEUECHHE
KOHKPETHBIX MHOXecCTB. [IpuBoauTh
IIPUMEPBI HECIOXKHBIX KiIaccuukaruii
U3 Pa3IMYHBIX 00JIacTel )KU3HU.

NnmrocTpupoBaTh TEOPETUKO-
MHO’KE€CTBEHHBIE ITOHTHS C TOMOLIBIO
KpyroB Juiepa

7. Harasianasi reomeTpust

Harnsanuelie npencraBieHus
0 (hurypax Ha INIOCKOCTH:
npsiMasi, OTpe30K, 1y,
yroJl, JJoMaHas,
MHOTOYTOJIbHHUK,
MpaBUIIbHBII MHOTOYTOJIb-
HUK, OKPY>KHOCTb, KPYT.
YeThlpexyroyibHUK,
NpSIMOYTOJIbHUK, KBaJpar.
TpeyronbHUK, BUIBI
TPEYTroJIbHUKOB.

N3o0pakeHune
TeOMETPUUECKHUX UTYP.
BzaumHoe pacrnionoxxenue
JIBYX MPSMBIX, IBYX
OKPYXHOCTEH, MPAMOUN 1
OKPY’KHOCTH.

JlnuHa oTpeska, TOMaHOM.
IlepumeTp MHOTOYTOJIHU-
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Pacno3HaBath Ha yepTexax, pUCyHKax
U MOJIETISIX T€OMETpHUECKue (PUrypsl,
KoH(puryparmu ¢uryp (Iiockue u
npoctpancTBeHHbIe). [IpuBoANTH
IIPUMEPBI aHAJIOTOB F€OMETPUYECKHUX
¢buryp B OKpy>KaroliemM MHpe.

N300pakaTh reoMeTpuyecke GUrypbl
U UX KOH(QUTYpalK OT PyKH U C
UCIIOJIb30BaHNEM YEPTEKHBIX UHCT-
pymenToB. M300paxkaTs reomer-
puueckue Gpurypsl Ha KjaeryaTtoi Oy-
Mmare.

H3mepsaTh ¢ TOMOILIBIO HHCTPYMEHTOB
Y CpPaBHUBATh JUIMHBI OTPE3KOB U
BeJINMYUHBI YIIIOB. CTPOUTH OTpE3KH
3aIaHHOY JUIMHBI C TIOMOILBIO JIMHEUKU
Y LUPKYJISL U YIJIBI 33JaHHON BEJIUYHMHBI
C IOMOILBIO TpaHCOpTUpa. Beipaxkarh
OJIHU €IVHMIIBI U3MEPEHUS JUIMH Yepe3
JIpyrue.




Ka. EnMHUIbI u3mMepenus
JIHbL. V3MepeHre MHbI
OTpE3Ka, TOCTPOCHUE OT-
pe3Ka 3aJJaHHOM JIJTUHBI.

VYroiu. Buasl yrios.
I'panycnas mepa yria.
H3mepenne u mocTpoeHHe
YIJI0B C TIOMOIIBIO
TPaHCIIOPTHPA.

[NonsTre momaau
(burypsI; eAMHUIBI U3MEpe-
Hus wiomany. [Inomans
IpSMOYTOJIbHUKA U
romaae KkBajapara. Pas-
HOBEJIMKHE (PUTYPHI.

Harnsaneie npencraBieHus
0 MPOCTPAHCTBEHHBIX (pu-
rypax: Ky0, mapaienernu-
nej, mpu3Ma, mupamMuiaa,
n1ap, cdepa, KOHYC,
nunuHap. M3o0pa22ass22e
IPOCTPAHCTBEHHBIX (PUTYD.
[Tpumeps! ceueHHil.
MHororpaHHukH, Ipa-
BUJIbHBIE MHOTOI'PAaHHUKH.
[Ipumeps! pa3BepTOK
MHOT'OI'PaHHHKOB,
IIMH/IPA U KOHYCA.

[ToHnsTHe 00BbEMA; STUHUIILI
o0bvema. O0beM npsimo-
YTOJILHOTO Tapasuieseny-
neja u o0beM Kyoa.

[TonsTHE O paBeHCTBE
¢uryp. LlentpanbHas, oce-
22asist 1 3epKaJibHas CUM-
meTpun. 3o0pakenue
CUMMETPUYHBIX QUTYP

BoruncasTh miomaam KBaapaToB U
MPSIMOYTOJIbHUKOB, UCTIONB3Ys (op-
MYJIBI TUTOIAAM KBaJipaTa U IUIOLIAIN
MPSIMOYTOJIbHHKA.

BoipaxaTh 01HM €AMHULIBI U3MEPEHUS
TJIOIAIU Yepe3 IpyTrue.

H3roraBiauBaTh NpOCTPaHCTBEHHbIE
burypsl U3 pa3BepTOK; pacro3HaBaTh
pa3BepTKU Ky0a, napasuienenumnenaa, mm-
pamMuIbl, IUIUHAPA U KO-
Hyca.Paccmampueampnipocreiiime
CEYEHHUS MPOCTPAHCTBEHHBIX (Uryp,
MOJIy4aeMbI€ IMyTeM MPEAMETHOTO WIH
KOMITBIOTEPHOT'O MOJICTTUPOBAHUS, OIPe-
JeJIFITh UX BU]I.

BoruucasaTs 00bemMbl KyOa U psiMo-
YTOJILHOTO MapajuleNienumnea,
uCcnoib3ys GopMylibl 00beMa Kyda u
o0BbemMa MPSMOYTOJIBLHOTO Mapaieenu-
nejna. BolpaxaTb 01HU €UHULIBI
U3MepeHus: o0bema uepes JIpyrue.

HccnenoBath 1 onuchbIBATH CBOMCTBA
reoMerpuueckux Guryp (IIOCKUX U
NPOCTPAaHCTBEHHBIX), UCTIONB3YS
HKCIEPUMEHT, HaOII0/IeHUE, U3MEPEHHE.
MogaeanpoBaTh reOMETPUYECKUE
00BEKTHI, UCTIOIB3Ys OyMary, Iia-
CTUJIMH, IPOBOJIOKY U 1p. Ucnmoib-
30BaTh KOMIIBIOTEPHOE MOJEIUPOBAHHE
Y KCIEPUMEHT AJI U3Y4EHUsl CBOMCTB
reOMETPUUYECKUX OOBEKTOB.

Haxoauth B OKpy’Karolem Mupe
IUIOCKHUE U TIPOCTPAaHCTBEHHBIE CHM-
METpPUYHBIE (PUTYPBI.

PemaThb 3aaun Ha HAXOXKIEHUE IITUH
OTpE3KOB, MEPUMETPOB MHO-
rOyTOJIBHUKOB, I'PaJyCHON MEpHI yIJIOB,
ionIaiel KBaJipaToB U MPSIMOYTOJIb-
HUKOB, 00EMOB KyOOB U IPSIMOYTOJIb-
HBIX NapasuieenunenoB, Kyoa. Boiae-
JIITH B YCJIOBUH 33J1a4M JJAaHHBIE,
HEO0OXOUMBIE Ul €€ pelIeHus, CTPO-
UTb JIOTUYECKYIO LIEMIOYKY pac-
CYXKJICHUH, COMOCTABJISATH MOJTy4YEHHBIN
pE3yJIbTaT C YCIOBUEM 3aJauH.

N300paxarh paBHbIC PUTYPHI, CUM-
METpPUYHBIE (QUTYPBI




MatemaTuka 7-9 Kjiaccol

Paznen «Aaredpa»

7 knacc (4 gaca B Hezeno, Bcero 136 yaca)
8 kiacc (4 gaca B Heelo, Bcero 136 yaca)
9 kiacc (4 gaca B Hezeno, Bcero 136 yacos)

Pa3gennl, TeMbI KoanuectBo | KoanuecTBo Buanl nessreJLHOCTH
4acoB KOHTPOJIbHBIX 00yyarImmuxcs
padort
1. lelicTBUTEJIbHBIE YHCJIA 17 1 OnuchIBaTh MHOXXECTBO LIEJIBIX

Pacimmmpenue MHO)eECTBa
HaTypaJIbHBIX YHCET 10
MHOKECTBA IIEJIBIX,
MHO>KECTBA LEJBIX YUCEIT J10
MHOECTBA PAIlIMOHATBHBIX.
PannonaneHoe unciio Kkak
oTHOLIeHUE mln, Tne m —
L€JI0€ YUCIIO, a 1 — HaTy-
paJIbHOE YHUCIIO.

CreneHs ¢ 1eIbIM
nokazareneM. KpazxpaTtHbliil
KOpeHb 13 uncia. Kopens
TPETbEU CTENEHHU.

TToustue 00
UppaAIMOHATIEHOM YHCIIE.

UpparnosansHOCTh unciay'2
1 HECOU3MEPUMOCTb CTOPOHBI
" IruaroHalii KBajgpara.
Jlecatuunble NpUOINKEHUS
HMppaMOHAIBHBIX YHUCEIL

MHO0XeCcTBO AJeMCTBUTEIBLHBIX
YHCEIT; MPEICTABICHUE
JEUCTBUTEIILHBIX YMCEN B
BHJIe OECKOHEYHBIX JECATHY-
HBIX ApoOeit. CpaBHEeHHE
JEUCTBUTEIILHBIX UHCE.

BsanmHo ogHO3HAYHOE
COOTBETCTBUE MEXNY ACH-
CTBUTEJIbHBIMU YUCIIAMU U
TOYKaMU KOOPAUHATHOU
npsmMoil. Yucnossle mpome-
JKYTKU. UHTEPBAll, OTPE30K,
Iy4

YHUCECJI, MHOXKXCCTBO pallMOHAJIBHBIX
YHUCCJl, COOTHOMICHUEC MCIKAY OTUMU
MHO>KECTBaMU.

CpaBHUBATH U YNOPSAI0YUBATH
palMoHaIbHBIC YUCIIA, BHITIOIHATh
BBIYHCIICHUS C palliOHATbHBIMU
YUCJIAMH, BBIYUCIATH 3HAUCHUS
CTETEeHEH C IeJIbIM MTOKa3aTeNeM.

®opmMyIMpPOBaTh ONPEIECICHUE
KBaJIpaTHOI0 KOpHs u3 uncia. Ue-
MoJb30BaTh Tpaduk QyHKIUU y =
X2 U1 HAXOXKICHUS KBaJPaTHBIX
KOpHEW. BBIYMCJIATH TOYHBIE U
MpUOJIMKEHHBIE 3HAUYEHUS KOPHEH,
UCIIONB3YS PU HEOOXOIUMOCTH
KQJIBKYJIATOP; IPOBOJIUTH OIICHKY
KBaJpPATHBIX KOPHEH.

®opMyIHpPOBATH OINpe/eNICHNE
KOpHS TPETheW CTENEeHU; HAXOIUTh
3HaYeHUs] KyOUUYeCcKUX KOpHEH, pu
HEO0OXOJUMOCTH UCIIOJIB3YH,
KaJIbKYJISTOP.

IIpuBoaAMTH IpUMEPHI HPPALUO-
HaJIbHBIX YUCEN, PACIO3HABATh
palMoHaIbHBIE U HPPALMOHAIIBHBIE
quciia, H300pakaTh YncClia TOUKaMu
KOOPJMHATHOU MTPSMOM.

Haxomauth necstuanbie mpuOInKe-
HUS pallMOHAJIBHBIX U UPpALMO-
HaJIbHBIX YUCEIT; CPABHUBATDH U
YHOPSAA0YMBATH JICHCTBUTEIBHBIE
qHcna.

OnuceIBaTH MHOXXECTBO JE€HCTBH-
TEJIbHBIX YHCEII.

Hcnoan3oBaTh B IMCEMEHHON Ma-
TEMaTU4EeCKON peur 0003HAUCHUS U
rpadgudeckre n300paKeHMS YH-




CJIOBBIX MHOXCCTB, TCOPCTUKO-MHO-
KCCTBCHHYIO CUMBOJIUKY

2.U3mepeHus, 7 Haxoaurthb, aHAJIU3UPOBATH, CO-
NPUOJIHIKEHHs, OLleHKH MOCTABJISITH YHCIIOBBIE XapaKTepu-
CTHKHU 0OBEKTOB OKPY>KaOLIETO0
[IpubnmxenHoe 3HaueHUE MHpa.
BEJIMYMHBI, TOYHOCTb
npubnvxenus. Pasmepsl Hcnoab3oBaTh 3anuch 4nuces B
00BEKTOB OKPY’KAIOLIETO CTaHJAPTHOM BUJIE AJISl BBIPAKEHUSI
mupa (0T JIEeMEHTaAPHBIX pa3MepoB 0OBEKTOB, JIIUTEILHOCTH
vacTul 10 Beenennoi), IPOLIECCOB B OKPY’KAIOLEM MUDE.
JUTUTENIEHOCTH TIPOIIECCOB B
OKpy’KatoleM Mupe. Boiierne- CpaBHHMBATB YKCIia U BEJIUYHUHBI,
HHE MEOKITENS — CTEICH 3aIlMCaHHbIE C UCII0JIb30BAaHUEM
10 B 3amucu yKcIa. crenenu 10.
TIpuKHKa U OLeHKa Hcnoab30BaTh pasHbie popMBI
pe3yJIbTATOB BBIMUCITEHHUIT 3aIuCH MPUOIMKEHHBIX 3HAUEHUH;
JIeNIaTh BBIBOJIBI O TOUHOCTH
MPUOJIMIKEHUS 10 3aITHCH MTPUOITH-
YKEHHOTO 3HAYCHHUSI.
BbINOJIHATH BBIYHCIICHUS C pealib-
HBIMU JIaHHBIMU.
BbINOHATHL NPUKUIKY U OLEHKY
pe3yJIbTaTOB BHIYHUCICHUN
3.BBenenue B anredpy 14 BbINOJHATH DJIEMEHTapHbIE 3Ha-
KOBO-CUMBOJIMUYECKHUE JICHCTBHUS:
NPUMeHSATHb OYKBBI [ 0003Haue-
HUS YUCell, UTS 3aIUCH OOIIUX yT-
ByKBeHHBIE BHIPAKEHHS 1
BEP)KICHUH; COCTABJIATH OyKBEHHbIE
(BBIpa)KEHHMS C TIEPEMCHHbI-
BBIP)KEHUS 110 YCIOBUSM, 33 JaHHBIM
mH). YncinoBoe 3HaYCHUE i
CJIOBECHO, PUCYHKOM WJIM YEPTEIKOM;
OyKBEeHHOTO BbIpaxkeHus. [lo-
npeodpa3oBbLIBATH AJIreOpanyecKue
IyCTUMBIE 3HAUCHHUSI
CYMMBI ¥ IPOU3Be/IcHHs (BBI-
nepeMeHHbIX. [logcTaHOBKa
. MOJHSATH TIPUBEICHUE TTOT00HBIX
BBIPKEHUI BMECTO NIEpEMEH-
HEIX CJIaraeMbIX, pacKpbITHE CKOOOK,
' YIPOIIEHHE POU3BEICHUN).
[IpeobpazoBanne OyKBEHHBIX
o BbIuucasiTh 4MCI0BOE 3HAYCHHUE
BBIpA)KEHUI Ha OCHOBE i
. OYKBEHHOTO BBIPKEHUS; HAXOAUTH
CBOWCTB apu(pMETUYECKIX 9
o " 00J1aCTh TOMYCTUMBIX 3HAUEHUI
nercTBuil. PaBeHCcTBO
. MIEPEMEHHBIX B BBIPAKECHUH
OYKBEHHBIX BBIPAKCHH.
ToxnmecTBO
4.MHOro4/1eHbI 40 ®opMyJIMPOBATBH, 3alIMCHIBATH B

Crenens ¢ HaTypalbHBIM
IIOKa3aTeJIEM U €€ CBOIMCTBA.
OI[HO‘IJIQHI:I U MHOTI'OYJICHBI.

CHMBOJIMYECKOH (hopme 1 000c-
HOBBIBATb CBOWMCTBA CTCIICHU C
HaTypaJbHbIM [OKA3aTeJIeM; PpUMe-
HATH CBOICTBA CTEIECHU IS




Crenenb MHOrowiena. Cio-
JK€HUE, BEIYMTAHUE, YMHOXKE-
HUE MHOTOWICHOB. DopMyITbI
COKpPAIICHHOTO YMHOYKEHUS:
KBaJIpaT CyMMBI U KBaJ[pat
pazHoctu. Dopmyna
Pa3HOCTH KBaJpaToOB.
[IpeoOpazoBanme 1eI0TO
BBIPQXXCHHS] B MHOTOWICH.
PaznoxeHue MHOrowieHa Ha
MHOJKUATEJIN . BEIHECEHHE
00I11er0 MHOXKHUTEIII 32
CKOOKH, TPYIIIUPOBKA,
npuMeHeHHne (HopMyIT COKpa-
[IEHHOTO YMHOEHHS.

MHorousness! ¢ OHON
nepeMmeHHoi. Kopens MHO-
rouneHa. KpajgpaTtHslii Tpex-
YIEH, Pa3JIoKEHNE
KBaJPaTHOI'O TPEX4JICHA HA
MHOKHTEIN

peoOpa3oBaHUs BEIPAKEHUHN U
BBIYHCIICHU.

BuInoaHAaTh neficTBUS ¢ MHOIO-
YIEHAMU.

BuIBoANTH (hOPMYITBI COKpaIleH-
HOTO YMHO)KEHHSI, IPUMEHSATh HX B
peoOpa3OBaHUSAX BBIPAKCHUN U
BBIYHCIICHUSX.

BbInoHATH Pa3I0KECHUC MHOI'0O-
YJICHOB HAa MHOXXHUTCIIN.

Pacno3naBathb KBaJpaTHbIN TpeX-
YJICH, BBISICHATH BO3MOXXHOCTD
Pa3oKEHUsI HA MHOXKUTEIIH,
NPeaCTABJIATh KBaJPaTHBIN
TPEX4JIEH B BHUJIE IPOU3BE/ICHUS
JIMHEWHBIX MHOXKUTEJICH.

IpumeHsTH paznuaHbie GOPMBI
CaMOKOHTPOJIS TIPH BBITTOJTHEHUN
npeoOpa3oBaHU

5.Anredpauyeckue apoou 23 DopMyJTHPOBATH OCHOBHOE CBOM-
CTBO asireOpanyeckoit Apodu u

Anrebpamteckas 1poos. NPUMEHSITh €70 IS IPeotpaso-

OcHOBHOE CBOMCTBO aired- BaHHs POOEi.

panueckoit apoou. Cokparie-

Hue qpodeit. CiiokeHue, Bbl- BbInoaHaTs AeiicTBus ¢ anredpau-

YUTaHUE, YMHOXKEHUE, YECKHMU JAPOOSMHU.

JiefieHne anredpanyecKux

apoOeii. IIpencTaBiasATh LEI0€ BEIPAKEHHUE B
BUJIE MHOTOWJIEHA, POOHOE — B

CreneHp ¢ 1eTbIM BHUJIC OTHOIIIEHHS] MHOTOYJICHOB,

HoKa3aTeseM U ee CBOMCTBA. JTIOKa3bIBaTh TOXK/IECTBA.

PanmonanbHbIe BBIpaKEHUS U DopMyIHPOBATH ONPEICIICHHE

uX npeoOpa3oBaHusl. CTETICHU C LEJIbIM [TOKa3aTeNeM.

JlokazaTenbCTBO TOXKICCTB
@opMyJIMPOBATH, 3ANMCHIBATH B
CHMBOJIMYECKOH (hopMe 1 MJLITIO-
CTPUPOBATH NIPUMEPAMU CBOMCTBA
CTETICHH C IEJIBIM MTOKa3aTelIeM;
NPUMEHSATHh CBOWCTBA CTENICHU ISt
npeoOpa3oBaHMs BRIPAKEHUN U
BBIYMCIICHUI

6.KBagpaTHble KopHu 25 Jloka3pIBaTh CBOMCTBa apupMeTu-

[ToHsTHS KBagpaTHOIO
KOpHS, apu(pPMeTHIEeCKOro
KBaJIPAaTHOTO KOPHSI.

YECKUX KBAJPATHBIX KOPHEH;
NPUMEHSITh WX JIJIA TpeoOpa3oBaHms
BBIPAKCHUM.




YpaBHeHHE BHA X°=a.

CgoiicTBa apr(pMETHIECKUX
KBaJPaTHBIX KOPHEW KOPEHb
13 ITPOU3BECHNUS, YACTHOTO,

2
CTEIEHU, TOXKIECTBA, (\/5) =
a, rae a= 0,

Va? = |a| IIpumenenue
CBOMCTB apu(METHUECKHUX
KBaJpaTHBIX KOPHEH IS
npeoOpa30BaHMsI YUCITOBBIX
BBIPDAKCHUM U BBIYUCIICHUI

BouruncjsATh 3HaUCHUS BBIPAXKEHUI,
cozepKaluX KBaJgpaTHbIE KOPHU;
BbIPaKaTh [IEPEMECHHBIE U3
TCOMETPUYECKHUX U (PU3NIECKUX

dbopmy.

MccenoBaTh ypaBHEHNE BUA X2 =
@ HaXOJWUTh TOYHBIE U IIPH-
OMKEHHBIE KOPHU MTPH

a>0

7.YpaBHeHHUsI ¢ OAHOM 24 Pacno3naBaTh TUHEWHBIE U KBaI-

nepeMeHHOoi paTHbIC YPAaBHEHUS, LIEJIbIE U
IpOOHBIEC ypaBHEHUSI.

YpaBHEHUE C OJTHOU

nepeMeHHoi. KopeHb Pemars nuHelHbIE, KBAJpaTHBIE

ypaBHeHus. CBoiicTBa YpaBHEHUS, & TAKKE YPABHECHUS,

YUCJIOBBIX PaBEHCTB. PaBHO- CBOJSIIIMECS K HUM; peliaTh

CHUJIBHOCTh YPaBHEHHUI. JIpOOHO-pallMOHATIFHBIC YPABHEHUS.

JInneliHoe ypaBHEHHE. HccaenoBarb KBajpaTHBIE ypaBHE-

Pewienne ypaBHeHu, cBoAs- HUS 110 AUCKPUMUHAHTY U

HIUXCS K TUHEHHBIM. KO3 UITUEHTAM.

KBagpatHoe ypaBHEeHHE. PemaThb TeKCTOBBIE 3a7]a4u anreo-

Hemnounnbie kBaipaTHBIE ypaB- PanYECKUM CTIOCOOOM: MEPEXOIUTh

HeHusA. Popmysa KOpHER OT CJIOBECHOHM (pOPMYJIUPOBKH

KBaJ[paTHOT'O YPaBHEHUS. YCIJIOBHS 337]a4H K alre0pandeckoi

Teopema Buera. Pemienue MOJIEJIU IIYTEM COCTABJIEHUS

YpaBHEHUH, CBOISAIINXCS K YpPaBHEHUS; pellaTh COCTABIEHHOE

KBaJpaTHbIM. bukBagpaTHoe yYpaBHEHUE; HHTEPNPETUPOBATH pe-

YpaBHEHHUE. 3ynbTaT

[Tpumepsl pemeHns

YPaBHEHUU TPETbEN U

YETBEPTOU CTENEHU

Pa3JIO)KEHUEM Ha MHOKUTEIH.

Pemenue npo6HO-

palMOHANBHBIX YPABHEHUM.

Pemrenye TeKCTOBBIX 3a7a4

areOpandecKuM crocodoom

8.CucreMbl ypaBHeHMii 30 OnpenensiThb, SBJISCTCS JIU IMapa

VYpaBHEHHE C 1ByMs
IepeMeHHbIMU. JInHeWHOe
YpaBHEHUE C ABYMs IIEPEMEH-
HeIMU. [Tprmepsl pemenus
YPaBHEHHH B LIENBIX YUCIIAX.

CucreMa ypaBHEHHUI C IByMS

qlCcell peUIEHNEM JaHHOTO ypaBHE-
HUS C IByMS IEpEMEHHBIMH;
NPUBOJAUTH IIPUMEPBI PELICHUS
YpaBHEHUH C ABYMS IEPEMEHHBIMHU.

Pemartsp 3a1aun, anrebpandeckoin
MOJENBI0 KOTOPBIX SIBJISETCS YpaB-
HEHUE C IByMS ICPEMCHHBIMH;




nepeMeHHbIMU. PaBHO-
CHUJIBHOCTBh CUCTEM ypaBHe-
Huii. Cucrema IByX
JIMHEWHBIX YpaBHEHUH C
JIByMsI IEPEMEHHBIMU,
pelIeHre NOICTAaHOBKOM U
cioxxeHueM. Pemenue cucrem
JIBYX YpaBHEHHUM, OJHO U3
KOTOPBIX JINHEMHOE, a IPyroe
BTOpO# creneHu. [Ipumepsl
peLIeHUs] CUCTEM
HEJIMHEMHBIX YPaBHEHUU.

PerieHne TEKCTOBBIX 337124
anreOpanvIecKuM CriocoOoMm.

JlexapToBBI KOOPAMHATHI HA
wiockocTH. ['paduueckas
WHTEPIPETALHS YPABHEHHUS C
JBYMsI IEPEMEHHBIMHU.

I'padpux nuHEHHOTO
YpaBHEHUS C ABYMS MIEPEMECH-
HBIMH, YIJIOBOU

K02 punmeHT MpsIMONA;
yCIIOBUE MapalIeIbHOCTH
MPSIMBIX.

I'paduxu nmpocTermmx
HEJTMHEHHBIX YpaBHeHUH (Ta-
pabona, runep0oa, OKpyx-
HOCTb).

I'padmueckas unTepnperanys
CUCTEMBI ypaBHEHUH C JBYMsI
NEePEMEHHBIMU

HAXOUTH [EJIbIE PEIICHHUS ITyTeM
nepebdopa.

PemaTb cucteMbl ABYX YpaBHEHUM C
JIByMsI [IEPEMEHHBIMU, YKa3aHHbBIC B
COJIep>KaHuU.

Pemats TekcTOBBIE 3a7auu anreo-
panyecKuM CriocoOOM: MePexXoIUTh
OT CJIOBECHOH (POPMYJINPOBKH
YCJIOBUS 3aJ]a4U K anreOpandecKkoi
MOJIEJIH IIyTEM COCTaBJICHMUS
CHUCTEMBbI YPaBHEHMUI; pelaTh
COCTAaBJICHHYIO CUCTEMY YPaBHEHU,
HUHTEPIPETUPOBATH PE3YIIbTAT.

CtpouThb rpad ki ypaBHEHUI C
JBYMSI IEPEMECHHBIMHU.

KoncTpyupoBaTh >5KBUBaJICHTHbBIC
peueBbIe BBICKA3bIBAaHUS C
HCII0JIb30BaHUEM AJIreOpandecKkoro u
T€OMETPUUYECKOTO SI3BIKOB.

Pemiath u uccjie10BaTh ypaBHEHUs
Y CUCTEMBI YPAaBHEHHI HA OCHOBE
byHKIIMOHATBHO-TpaUIECKUX
MPEJCTaBICHUN YpaBHEHUI

9.HepaBeHnctBa 44 DopMyIHPOBATH CBOMCTBA YHCIIO-
BbIX HEPABEHCTB, HJUINCTPUPOBAThH
YucrioBble HEPABEHCTBA U UX WX Ha KOOPJMHATHOMN MPAMOH,
CBOHCTBA. 0KA3BIBATH AIre0panyecKy;
. NPUMEHATH CBONCTBAa HEPABEHCTB
HepasenctBo ¢ onHOM
. P PEILLICHUH 3a/1au.
nepemMeHHoi. PaBHOCHITB-
HOCTb HEPABCHCTB. Pacno3HaBaTth JTUHEITHBIC U KBAI-
HI/IE-ICI/IHBIG HEpaBEHCTBA C 071~ paTHbIE HEpPABEHCTBA.
HOM nepemeHHou. KBagpar-
HbI€ HEPABEHCTBA. Pemartp MHelHbIE HEPABEHCTBRA,
CHCTEMBI JINTHEWHBIX HEPABCHCTB.
Cuctembl TUHEHHBIX
HEPaBEHCTB C OJTHOU Pemate KBajspaTHBIE HEPABEHCTBA
NEePEeMEHHOMN Ha OCHOBE rpaUuecKuX mpe-
CTaBJICHUU
10. 3aBucHMoOCTH MeXKTY 13 CocTaBasaTb GOpMyIIbI, BbIpa-

KArOmMKUE 3aBUCUMOCTU MEXKIY BE-




BeJIMYUHAMU

3aBUCHUMOCTDH MEXIY
BEJIMYMHAMU.

[IpencraBnenue
3aBUCHMOCTEN MEXKIy BEJIH-
YMHaMU B BUJIE (GOPMYIL.
Brraucnenus nmo gpopmynam.

[Ipsimas nponopuroHaibHas
3aBUCHUMOCTD. 3a/IaHHE
dbopmyoit, kodapdurmeHT
IIPONOPLUOHAIBHOCTH; CBOM-
ctBa. [Ipumeps! npsmo
MPONOPIUOHAIBHBIX
3aBUCHMOCTEH.

Ob6parnas
IPOTNOPIHOHATIHHAS 3aBUCH-
MOCTb: 3a71aHue (HopMyIIoH,
K02 dunmeHT odbpaTHOii mpo-
HOPLMOHAIBEHOCTH; CBOWCTBA.
[Tpumepsr 0OpaTHBIX
HPOTIOPIIHOHATIBHBIX
3aBUCHMOCTEH.

Pemrenne 3an1a4d Ha npsamyro
IPONOPLHUOHATBHOCTD U
o0paTHYI0 IpoIop-
[IMOHAJIBHYIO 3aBUCUMOCTH

JUYUHAMH, BBIMMCJIATD 110 POpMy-
JaM.

PacnozHaBaTth npsimyio u 00paTHYIO
MPONOPIUOHATBHBIE 3aBUCUMOCTH.

PemiaTh TEKCTOBBIEC 331441 HA
IPSAMYIO U 0OpaTHYIO TIPO-
MOPLHOHAIBHBIE 3aBUCUMOCTH (B
TOM YHCJIE ¢ KOHTEKCTOM U3
CMEXHBIX JUCIHUIUINH, U3 peabHOR
YKHM3HH)

11.YucaoBbie pyHkuum

[Honstue pynkunu. O61aCTH
OIIpEEIIEHUS U MHOXKECTBO
3HaueHuil pynkuuu. Cro-
co0bl 3a71aHUs QYHKIIHU.
I'padux pynkuuu. CpolicTBa
(GyHKLINH, UX OTOOpaXKeHHne
Ha rpaduke: Bo3pacTaHue u
yObIBaHUE QYHKLIUHU, HYTH
GyHKIMM, COXpaHEHHE 3HaKa.
UreHue u nocTpoeHue rpa-
¢uKoB QyHKIUI.

[Tpumeps! rpaduxos
3aBUCUMOCTEH, OTpaKaroLInuX
peabHbIE MPOLIECCHI.

DyHKIUH, OMKUCHIBAIOIINE
npsIMyI0 U 00OpaTHYIO TIPo-
MOPIMOHAJIbHBIE 3aBUCUMO-
CTH, UX TpapuKH.

Jluneiinas Qynkims, ee
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BoruncasaTs 3HaueHus: QyHKIMM,
3a/1aHHBIX (hopMysiamu (pu HEOO-
XOJMMOCTH MCIOJIb30BaTh
KaJIbKYJISTOP); COCTABJSATH TAOJIHIIbI
3HAYEeHUH QYyHKIUH.

Crpoutsb 1o Toukam rpaduxu
byHkuii. OnucepIBaTH CBOMCTBA
(GYHKIIMM Ha OCHOBE ee rpaduye-
CKOT'O IIPEJCTABJICHNUS.

MopenupoBaTh peajabHbIE 3aBUCH-
MocTH hopMmynamMu U rpaduKami.
YuraTth rpaduKu peanbHbIX
3aBUCUMOCTEMN.

Hcnonb3oBaTh QyHKIMOHAIBHYIO
CHUMBOJIMKY AJIs 3aIIUCH pas-
HOOOpa3HbBIX (PAKTOB, CBSI3AHHBIX C
paccMaTpuBaeMbIMU (QYHKLUSAMH,
oOoraias OnbIT BBITOJIHEHHS
3HAKOBO-CUMBOJIMYECKUX IEUCTBUM.
CTpouTh peyeBble KOHCTPYKILIUU C




rpauK U CBOMCTBA.

KBanparuunas ¢pynkuus, ee
rpad¥K U CBOMCTBA.

CrenenHblie (QYHKIIHH C

HATypaJbHBIMH [TOKa3aTe-

My 2u3, ux rpaguky u

cBoiicTBa. ['paduku GpyHKUMit
X

y=Vx y= Sy =1

UCTIOJIb30BaHUEM (PYHKITMOHATBHOM
TEPMUHOJIOTUU.

Hcnonb3oBaTh KOMIBIOTEPHBIE
MPOTPaMMBI [T IIOCTPOSHUS Tpa-
(buKoB GYHKITUH, TSI KCCIISIOBAHUS
IIOJIOKEHUS HA KOOPANHATHOU
MJIOCKOCTH TpaduKoB (PyHKIIUH B 3a-
BHCUMOCTHU OT 3HAYEHUU

K03 PuIMeHTOB, BXOAAMUX B (Hop-
MYITy.

Pacnio3HaBaTh BHUJIBI H3y4aeMbIX
¢dbynkuumii. [Toka3pIBaTh CXEMaTH-
YECKHU IMOJIOKEHUE HA KOOPIUHATHON
IUIOCKOCTH TpauKOB U3y4aeMBbIX
(GyHKIUI B 3aBUCUMOCTH OT
3HAYCHHUH KO3 PUIIUECHTOB,
BXOJISAIINX B (DOPMYJIBI.

Crpoutb rpapuku u3ydyaeMblx
(GyHKLUH; ONMCBIBATD UX

CBOMVCTBA

12.YucsoBble
NOCJICI0BATEIBLHOCTH.
ApudmMernyeckas u
reoMeTpuyecKas
Nporpeccum

ITonsiTe ynCcIOBOM
MOCIeI0BaTENLHOCTH. 3a1a-
HHE II0CIICIOBATECIbHOCTH
peKyppeHTHOU GopMyion u
dbopMyIoit N-ro uneHa.

Apudmernueckas u
TF€OMETPUYECKAsI IPOTPECCHM.
DopMyIbl N-T0 YIeHa
apudmeTnuecKkoi u
T€OMETPUYECKOU IPO-
TPECCHUI, CYMMBI IIEPBBIX IT
4sieHoB. M300paxenue
4YJICHOB apu(PMETHIECKON 1
T€OMETPUUYECKOU MTPOrpecCuit
TOYKaMH KOOPAMHATHOU
IJIOCKOCTH. JIMHENHBIN 1
SKCIOHEHIIMAIBHBIN POCT.
CrokHbIE POLIEHTHI

20

IIpumeHsTH HHACKCHBIE 0003HAYe-
HUS, CTPOUTH pEeUeBbIe
BBICKA3bIBAaHUS C UCIIOJIb30BAHUEM
TEPMHUHOJIOTHH, CBSI3aHHOMU C
MOHSITHEM IOCIIEIOBATEILHOCTH.

BbruncasTs WwieHsl ocienoBa-
TENbHOCTEH, 3aJaHHBIX (hOPMYJIIOH 1I-
IO 4WIEHa WIN PEKyppPEHTHON
bopMyIoil.

YcranaBaMBaTh 3aKOHOMEPHOCTD B
IIOCTPOECHUH IOCIIEA0BATEIBHOCTH,
C€CJIM U3BCCTHBI ICPBBIC HECKOJIBKO
€€ YICHOB.

HN300paxarh 4iieHbl 10-
CJIEIOBATEIILHOCTH TOYKaMH Ha KO-
OpPJIMHATHOM TIJIOCKOCTH.

Pacno3snaBaTh apudMeTHUECKYIO U
FeOMETPUUYECKYIO TPOrPECCUU TpHU
pas3HbBIX CII0c00ax 3a1aHusl.

BeiBOoAUTH Ha OCHOBE JI0Ka3aTellb-
HBIX paccyXJIeHUN (HOopMyIIbI
oOuiero ujgeHa apupmMeTHIecKon u
F€OMETPUYECKOU IIPOTPECCUH,
CYMMBI IIEPBBIX JI YICHOB
apu(pMETHYECKON U TEOMETPUIECKOMH
IIPOrPECCUl; pelaTh 33Ja4H C




HCTIOJIb30BaHUEM 3THX (HOPMYIIL.

PaccmaTpuBaTh puMepsI U3 pe-
abHOM JKU3HH, HIUTIOCTPUPYIOIINE
U3MEHEHHE B apu(METHUECKON
HPOTPECCHH, B TEOMETPUIECKON
MIPOTPECCUU; H300PAKATH
COOTBETCTBYIOIIHE 3aBUCHUMOCTH
rpaduyuecKu.

Pemartp 3aauu Ha CII0KHBIC ITPO-
[ICHTBI, B TOM YHCJIC 3a/1a4H W3
peanbHOM MPAKTUKHU (C UCTIONb-
30BaHUEM KaJIbKYIISATOPA)

13. BeposiTHOCTB M 102 N3Baekath nHOPMAIHIO U3 TAOIHIT

CTATHCTHKA U JUarpamm, BbINOJIHATE
BBIUMCIICHUS 110 TaOJINYHBIM JJaH-

IIpencrapnenne naHHbIX B HbeIM. OnpenessiTe 10 AuarpaMmam

BHJIC TAOJIHLL, HarpamMM, HauOOJIBbIINE U HAUMEHbBIIINE

rpacukos. CiydaiiHas JlaHHEIE, CPABHUBATH BEJIMYHHEL.

U3MeHYUBOCThL. CTa-

TUCTUYECKHE IpeacraBasaTh MHGOPMALIKIO B
BHJI€ Ta0JIMII, CTOIOYATHIX M KPYTO-

XapaKTePHCTHKH HabOpa BBIX JHMArpaMM, B TOM YHCIIE C

JIQHHBIX: CpeiHee apud- HOMOIIBIO KOMITBIOTEPHBIX

METHUYECKOe, MEIMaHa, HPOrpAMM.

HauOoJIbIlIEE U HAUMEHBIIIEE

3Ha4yeHwus1, pasmax. [Ipes- IIpUBOAUTEL IPUMEPHI YUCTOBBIX

CTaBJIEHHE O BBIOOPOYHOM naHHbIX (LEHa, POCT, BpeMs Ha

UCCIIEI0OBAHUN JIOPOTY | T. JI.),HAXOMAMTH CPETHEE
apu(METHIECKOE, Pa3Max YUCIOBBIX
HaOOpOB.
IIpUBOAUTL COMEPKATENBHBIE
HPUMEPHI UCTIONIBL30BAHUS CPETHUX
JUIsl ONIMCAHUS TaHHBIX (YPOBEHD
BOJIBI B BOJIOEME, CIIOPTHBHEIE
HIOKA3aTeNH, ONpe/IeIeHHE MPaHHIL
KJIMMAaTHYECKHUX 30H)

14 MHuoxecTBa. J1eMeHTbI 2 IIpuBoAMTH TPpUMEPHI KOHEUHBIX U

JIOTUKH

MHO0XEeCTBO, DIECMEHT
MHOJKeCTBa. 3aJlaHue MHO-
JKECTB MEePEUUCICHUEM
3JIEMEHTOB, XapaKTepH-
CTHYCCKUM CBOMCTBOM.
CrannmapTHbie 0003HAYCHUS
YHCIIOBBIX MHOXECTB. [Iycroe
MHOKECTBO U €TO

OCCKOHEYHBIX MHOXKECTB. HaxoauTh
00beIMHEHNE U TIepeceUeHne
MHOkecTB. [IpuBOAMTH TpUMEpHI
HECJIOXKHBIX KIaccuuKaruii.

Hcnoab30BaTh TEOPETUKO-MHOXKE-
CTBEHHYIO CUMBOJIMKY U SI3bIK IIPH
pELICHUH 3aja4 B X0J1€ U3yUEeHHUs
pa3IMYHBIX pa3AesioB Kypca.




o6o3Hauenue. [TooMmuoxe-
c¢tB0. O0BEINHEHNE U
nepeceyeHre MHOXKECTB, pas-
HOCTb MHOKECTB.

NnmocTpainust OTHOLIEHUN
MEXy MHOXECTBAMHU C
MIOMONIBIO AUArpamm JDiliepa
— Benna.

HOHSITI/ISI (0] paBHOCI/IJIBHOCTI/I,
CJICIOBaHMH, YIIOTpeOIeHUE
JIOTUYCCKHX CBI30K €CIIH

TO, 8 MOM U MOJILKO MOM CIIY-
yqe. Jlornueckue CBA3KU 1,
uiu

NnarocTpupoBaTh MaTeMaTHUECKHE
MOHSTHS U YTBEPKIACHUS MTPU-
Mepamu. Menosb30BaTh IpuMepsl U
KOHTPIIPUMEPHI B apryMEHTaIUH.

KoHncTpynpoBath MaTeMaTHuECKHE
IIPEITIOKEHUS C IIOMOILBIO CBSI30K
eciu mo, 8 MmoM U MoabKO MOM CJIy-
yqae, TOTUYECKUX CBA3OK U, UU

Paznen «I'eomeTpus»

7 knacc (2 waca 6 neoenio, 6ceco 68 uaca)
8 knacc (2 uaca 6 neoenio, 6cezo 68 uaca)
9 knacc (2 waca 6 neoenio, 6ceco 68 uacos)

Pa3zaennl, Tembl Kosn KosmmyecTBo Buapbl nesiTesiIbHOCTH 00y4a0IIMXCH
4YecTBO KOHTPOJIb
4acoB HBIX padoT

1.Ilpsimble U yriabl 18 2 DopMyIHPOBATH U J0KA3BIBATH

Touka, npsMas, MIO0CKOCTb.
Otpe3ok, nyd. Yrom. [Ipsmoii
yIOJ1, OCTPBIN U TYIIOU YIJIBI,
Pa3BEPHYTHIN YTOJL
BeprukanbHble U CMEKHBIE
yrasl. buccekrpuca yria u ee
cBoiicTBO. CBOMCTBA YIJIOB C
napauleJIbHbIMU U
NEPIEHIUKYJIIPHBIMU
cropoHamu. B3zanmHoe
PacroJI0KEHUE NMPSAMBIX Ha
IJIOCKOCTH MapajuIeNIbHbIE U
[IEPECEKAIOIIMECS MPSMBIE.
[lepnieniukynsipHble
npsimele. Teopemsl 0 mapai-
JIEJIBHOCTH U
NEePIEeHIUKYIIPHOCTH TpPsi-
MbIX. [leprienaukyisp u
HAKJIOHHAs K MPSAMOH.
CepenuHHbII
NEPIEHIUKYIISAP K OTPE3KY.

CBoiicTBa OMCCEKTPHCHI yTiIa
U CEPEAMHHOTO

TEOPEMBI, BEIPAJKAIOIINE CBOMCTBA
BEPTUKAIBHBIX U CMEXKHBIX YTJIOB,
CBOMCTBA U IIPU3HAKU NaPAJIJIEIbHBIX
MPSIMBIX, O €AMHCTBEHHOCTH IIEp-
NEHIUKYIIAPA K IPSIMOU, CBONCTBE
MIEPIIEHINKYIISIPA U HAKIIOHHOWH,
CBOMCTBaX OMCCEKTPUCHI yTIiIa U
CEPEMHHOIO MEePIEHINKYISPA K
OTpE3KY.

Pemarp 3a1a4u Ha TOCTPOCHHUE,
JIOKA3aTeJIbCTBO U BHIYMCIIEHUS.
BI)I)ICJ'ISITI) B YCJIOBHH 3aJa4U yCIOBUEC
U 3aKkmoueHue. Onupasce Ha yCIIOBUE
3a/1a4¥, MPOBOJAUTH HEOOXOIUMBIE
JIOKA3aTeJIbHbIE PACCYKICHHUS.
ConocTaBisiTh MOTYYEHHBIH pe3yabTaT
C YCIIOBHEM 3a/Ia4H.




NEPIEHIUKYIIApA K OTPE3KY.

2. TpeyroabHUKH

TpeyroabHUKH.
[IpssMOyTOIBHBIE, OCTPO-
YTOJIBHBIE U TYIOYTOJIBHBIE
TpEeyroJbHUKH. BricoTa,
Me/raHa, OMcCeKTpuca,
CpEIHss JIUHUS
TpeyrojabHuKa. PaBHo-
OepeHHbIE U PABHOCTOPOH-
HUE TPEYTOJIbHUKH; CBONCTBA
U IIPU3HAKU paBHOOE -
PEHHOIO TPEYrOJIbHUKA.

[Tpu3Haku paBeHCTBa
TpeyroisHuKOB. [Tpu3Haku
pPaBEHCTBA MPSMOYTOJIbHBIX
TPEYTrOJILHUKOB.
HepaBeHCTBO TpeyrojabHHKa.
COOTHOIIICHHS] MEXTY
CTOpPOHAMH U yIJlaMH
TpeyroipHuka. Cymma yrioB
TpeyrojipHuKa. Buennue
YTJIBI TPEYTOJIBHHUKA,
TEOpeMa O BHEILIHEM YTJIe
TpeyrojibHuKa. Teopema
@arneca. [Togobue tpe-
YTOJIbHUKOB; KO3(PPHUIIHEHT
nono6us. [IpusHaku
10/1001s TPEYroJIbHUKOB.

Teopema IIudaropa. Cunyc,
KOCHHYC, TAHT€HC, KOTAaHT'€HC
OCTpPOTO YTJIa MPSIMO-
YTOJIBHOTO TPEYTOJIbHHUKA U
yrioB ot 0 g0 180°;
NpUBEICHUE K OCTPOMY YTIIy.
Pemenne npssMoyronbHbIX
TpeyroibHUKOB. OCHOBHOE
TPUTOHOMETPHUYECKOE
TOXAeCcTBO. POPMYIIBI,
CBSI3BIBAIOIINE CHHYC,
KOCHHYC, TAHI'€HC, KOTAaHT'€HC
OJTHOTO M TOTO K€ yTJIa.
Penienue TpeyroibHUKOB!
TeopeMa KOCHHYCOB U
TEeOopeMa CUHYCOB.

3amMeuaTenbHbIe TOUKU
TPEYTOJIbHUKA: TOYKU
MIEPECEUCHHS CEPEIMHHBIX

63

®opMyIHPOBATH ONpEICIICHUS
IPSIMOYTOJIBHOTO, OCTPOYTOJILHOTO,
TYIOYTOJIBHOTO, PAaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; BbI-
COTBI, METUaHBI, OMCCEKTPHCHI,
CpeIHel IMHUH TPEYTOJIbHUKA;
pacno3HaBaTh U H300pakaTh X Ha
YepTeKax U pUCYHKaX.

®opMyJIMpPOBAaTH OIIPEIEICHNE
PaBHBIX TPEYroJIbHUKOB. Dopmy-
JIMPOBATh U I0KA3BIBATH TEOPEMBI O
pU3HAKaX PAaBEHCTBA TPEYrOJIbHUKOB.

OO0BbsACHATH U WIIIOCTPUPOBATH
HEPABEHCTBO TPEYTrOJbHUKA.

®opMyJIMpPOBATH U 10Ka3bIBATH
TEOpPEMBI O CBOMCTBAX M MPU3HAKAX
PaBHOOEPEHHOTO TPEYTOJIbHUKA,
COOTHOIIEHUSIX MEXIY CTOPOHAMU U
yriamu TpeyrojbHUKA, CyMME YTJIOB
TPEYroJbHUKA, BHEIIIHEM yTJIe
TPEYTrOJIbHUKA, O CPEAHEN JTUHUH
TPEYroJIbHHKA.

®opmyIHpoOBATH OIIPEEICHHUE
HOJJOOHBIX TPEYTOJILHUKOB.

®opmMyIMpPOBaATh U I0KA3bIBATH
TEOPEMBI O MPU3HAKAX TTOI00US
TPEYroJIbHUKOB, TeopeMy Daineca.

®opMyIMPOBAThH ONPEIEICHUSA U
WIJTIOCTPUPOBATH IOHSTHS CHHYCA,
KOCHHYCA, TAHT'€HCA U KOTaHI'€HCa OCT-
pOro yriia npsiMOyroJIbHOTO
TpeyrojibHUKa. BeIBOAUTH hopMyIIHI,
BbIpaXkaroure pyHKIUU yria
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA Yepes
€ro CTOpoHbl. POpMyYJIHPOBATH U
aokassiBaTh Teopemy [Iudaropa.

@opMyJIMPOBATH OTPEICICHUS
CUHYCa, KOCHHYCa, TaHTeHCa, KO-
tanreHnca yrios ot 0 1o 180°.

BoiBoauTh (hOpMYITHI, BRIpaXKAIOIIINE
¢ynkuuu yrios ot 0 1o 180° uepes
(OYHKIIMHOCTPBIX YTIIOB.

®opMyJIMpPOBaTh U PA3bACHATH




MEPIICHIUKYIISPOB,
OuCCceKTpuC, MeANaH, BBICOT
Y UX MPOAOJIKEHUIN

OCHOBHO€ TPUTOHOMETPUYECKOE
ToxaecTBO. [10 3HAaUEeHUAM OIHOM TpH-
TOHOMETPUYECKON (QYHKLIUHU yria
BBIYMCJISITh 3HAYEHUS JPYTHX
TPUTOHOMETPUYECKUX (YHKIHUI 3TOTO

yria.

®opMyJIMPOBATH U I0KA3HIBATH
TEOPEMbI CHHYCOB M KOCUHYCOB.

®opMyIMpPOBaTh U 10Ka3bIBATh
TEOPEMBI O TOYKaX IEPECCUCHUs
CEpPEANHHBIX EPICHIUKYIISIPOB,
OUCCEKTPUC, MEJIAH, BBICOT WM UX
IIPOJIOJKCHUM.

HccaenoBarh CBOMCTBA TPEYTOJIBHUKA
C IMOMOIIBbIO KOMITBIOTEPHBIX
IpOrpamMmm.

Pemarn 3agaun Ha IMOCTPOCHHC,
J0Ka3aTCJIbCTBO U BBIYMCICHUS.
BoigensiTe B YCJI0BUH 3aJa4n YCIIOBUC
M 3aKJIIOUYCHUC.

MOI{CJ’IHpOBﬂTb YCJIOBHUC 3aaa4U C
IMOMOIIBIO YCPTEIKa UK PUCYHKA,
NMPOBOAMUTH JOITOJTHUTCIIBHBIC 10~
CTPOCHUS B XOJC PCIICHUS. Onnpaacs
Ha JaHHBIC YCJIOBUA 3aJ1a4H, MIPOBO-
AUTDb HeO6XOI[I/IMLIe pacCyKACHUA.

HNuTepnperupoBaTh 0JIy4YECHHBIN
pe3yNbTaT U COMOCTABIIATD €T0 C
YCIIOBHEM 3aauu

3.YeTbIpéXyrojabHUKH

YeTplpexyroybHUK.
ITapatenorpamm, T€OpeMbI
0 CBOMCTBaxX CTOPOH, YIJIOB U
JMaroHajiel rapajuienaorpam-
Ma ¥ €ro IPU3HAKU.

[IpssMOyTONBHUK, TEOPEMA O
PaBEHCTBE UaroHaJIeu
HPSIMOYTOJILHUKA.

Pom0, Teopema o cBoiicTBe
JMaroHaneH.

KBagpar.

Tparenus, cpeaHss JIMHUS
Tpanenuu; paBHOOSApEeHHAs
Tparnemnus
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®opmMyIMpPOBaTh ONPEICICHUS
napajuIeJIorpaMMa, IpSIMOYTOJIbHUKA,
KBajpara, pom0a, Tpamnemuy,
paBHOOEPEHHON U MPSIMOYTOJILHON
Tpaneuuu, CpeIHEeN JJMHUU TPAICLH,;
pacno3HaBaTh U H300pakaTh UX Ha
YepTekKax U pUCYHKAX.

®opmyMpoOBaTh 1 I0Ka3bIBATh
TEOPEMBI O CBOMCTBAX U MpPU3HAKAX
napajuiesiorpaMma, IpsiMOyTOJIbHHKA,
KBajipaTa, poM0a, Tparemnuu.

HccaenoBarb CBONCTBA YETHI-
PEXYTOJIBHUKOB C TOMOIIBIO
KOMIIBIOTEPHBIX IIPOrPaMM.

PemaTsp 3a1a4n Ha MOCTPOEHUE,
JOKa3aTCJIIbCTBO U BBIYHUCIICHHUA.
MopaeanpoBaTh yCIIOBHE 3aa91 C




IIOMOUIBIO YEPTEKA NN PUCYHKA,
NPOBOANTD JOIOJIHUTENIbHBIE I10-
CTPOEHHMS B XO/I€ PEILICHUS.

Broigeasitb Ha uepTexe
KOH(pHUTypamuu, HEOOXOIUMBIE JIJIst
MPOBEICHUS] 000CHOBAHUH JIOTHUECKUX
1aroB PEIICHUS.

NHTepnpeTHpoBaTH MOJTYYCHHBIN
pe3yNbTaT U COIOCTABIIATH €T0 C
YCIIOBUEM 3324

4. MHOTroyroJIbHUKHU ) Pacno3HaBaTh MHOTOYTOJIBHUKH,
(¢opmy.IMpoOBaTBH ONpesieNeHue U

MHoroyronapHuK. Beimykisie NMPUBOJUTE IIPUMEPHI

MHOrOYroJbHAKH. 11pa- MHOT'OYTOJIbHHKOB.

BUJIbHBIE MHOTOYT OJIbHUKH.

Teopema o0 cymme yrioB Bbl- ®opmMyIHPOBATH U JOKA3bIBATH

IYKJIOTO MHOTOYTOJIbHHKA. TEOPEMY O CYMME YIJIOB BBIITYKJIOTO

Teopema 0 cymMMe BHELTHHUX MHOT'OYTOJIbHUKA.

YIJIOB BBITYKJIOTO .

MHOTOYTOJIbHHAKA HccaenoBath cBOiicTBa MHOTO-
YTOJIbHUKOB € TOMOUIBIO KOMIIBIO-
TEPHBIX POrPaAMM.
Pemarts 3a1aun Ha 10Ka3aTeNbCTBO U
BBIYUCIICHUSL.
MopennpoBaTh yciIOBHE 3a/1a4H C
MTOMOMIBIO YepTEKa WIH PUCYHKA,
NPOBOIMTD JOINOJIHUTENIBHbBIE
MIOCTPOEHHUSI B XOJI€ PEILIECHUSI.
HNHTepnpernpoBaTh OJIyYEHHBIN
pE3yJIbTaT U CONMOCTABIIATD €I0 C
YCIOBHEM 3a/1a4H

5. OKpYKHOCTb M KPYT 31 ®opMyJIMPOBATH OIIPEIEICHUS

OxkpyxHoCTb 1 KpyT. LleHTp,
panuyc, nuamerp. [yra,
xopaa. CekTop, CerMeHT.
LleHTpasIbHBIN, BIUCAHHBII
YTOJ1, BEJIMYMHA BIIMCAHHOIO
yria. BzaumHoe pacnoso-
JKEHHE TIPSIMOM U OKPYKHO-
CTH, IBYX OKPY>KHOCTEH.
Kacarenbnas u cexymas x
OKPYXHOCTH, UX CBOMCTBA.

Bnucannble u onucaHHbIe
MHOTOYTrOJbHUKH. OKpyK-
HOCTb, BIIUCAHHAs B
TPEYrOJIbHUK, U OKPY’KHOCTbD,
ONMCAHHASL OKOJIO

MOHSITUH, CBSI3AHHBIX C OKPYXKHOCTHIO,
LIEHTPAJIBHOTO U BIIMCAHHOTO YIJIOB,
CEKYILIeH U KacaTeJIbHOM K
OKPY>KHOCTH, YTJIOB, CBSI3aHHBIX C
OKPYKHOCTBIO.

D®opMyIHPOBATH U I0KA3bIBATH
TEOPEMBI O BIIMCAHHBIX YyIJax, yIiiax,
CBSI3aHHBIX C OKPYXHOCTHIO.

HN300paxkars, pacno3HaBaTh U
ONHUCHIBATH B3aUMHOE PACIOJI0KEHNE
MPSIMOM ¥ OKPYKHOCTH.

N3o00paxarh 1 GpopMyJIHPOBATH
OIIpEIENIEHUs BIMCAHHBIX U OMMCAHHBIX
MHOT'OYTOJIbHUKOB U TpGerJIBHI/IKOB;




TpPEYroJIbHUKA. TeopeMsl O
CyILIECTBOBaHUU
OKPYHOCTH, BIIMCAHHOU B
TPEYTOJIbHUK, U
OKPYKHOCTH, OITMCAHHOM
OKOJIO TPEYTOJIbHUKA.

BrincanHble 1 onvcaHHbIE
OKpPY’KHOCTH IIPaBUIILHOTO
MHOI'OyTOJIbHUKA.

DopMyIIbl U1 BBIYUCICHUS
CTOPOHBI IPABUIIBHOTO
MHOT'OyTOJIbHUKA; pajanyca
OKPYHOCTH, BIIMICAHHOU B
MPaBUITbHBIN
MHOT'OYTOJIbHUK; pagnyca
OKPY’KHOCTH, OTIUCAHHOU
OKOJIO IPaBUIIBHOTO MHOTIO-
YTOJbHUKA

OKpPY>KHOCTH, BIIUCAHHOU B Tpe-
YTOJIBHUK, H OKPY’>KHOCTH, OITMCAaHHOU
OKOJIO TPEYT'OJIbHUKA.

®opmMyIMpPOBaTh U I0KA3bIBATh
TEOPEMBI O BITMCAHHON U OMMCAHHOU
OKPY>KHOCTSIX TPEYTOJIbHUKA U
MHOTOYTOJIbHHUKA.

HccaenoBarh cBOlcTBa KOH(U-
rypanui, CBSI3aHHbBIX C OKPY>KHOCTBIO,
C TIOMOIIBI0 KOMITBIOTEPHBIX
Mporpamm.

PemaTsp 3a1aun Ha MOCTpOEHUE,
JI0Ka3aTeJIbCTBO U BHIYUCIICHUS.

MOI{CJ’IHpOBaTB YCJIOBHE 3aaa4U C
IMOMOLIBIO Y€PTEIKa NN PUCYHKA,
MPOBOAMUTH JOIIOJHUTCIIBHBIC I10-
CTPOCHHA B XOJAC PCHICHUS.

BoigenssTs Ha yepTexe KOHPU-
rypamuu, HeoOX0UMBbIE JUIs
poBeJeHUS 00OCHOBAHUH JIOTHYECKUX
11aroB peIIeHHUS.

HNuTepnpeTupoBaTh MOJTYYCHHBIN
pEe3yJIbTaT U COMOCTABJATH €I0 C
YCIIOBHEM 3aa4H

I'eomerpnyeckue
npeodpazoBanusi

[TonsiTue o paBeHcTBe Guryp.

[TonsiTHE BUKEHUSA: OceBas
¥ IIEHTpaJbHAs CUMMETPHH,
napajijieNIbHbIA epeHoc,
noBopoT. [Tonsitue o mozmo-
6un (uryp u roMOTeTUN

OO0BsICHATH U WJIIOCTPHPOBATH
MOHSATHSI paBEHCTBA QUTYD, TOA00USL.
CTpouTtb paBHbIE U CHMMETPUYHBIE
(Gurypsl, BBINOJIHATH [1apaljiesIbHbII
IIEPEHOC U NTOBOPOT.

HccaenoBarhb CBONMCTBA ABUKEHUH C
MOMOIIBI0 KOMIIBIOTEPHBIX IMPOrPAMM.

BbINOJHATHL TPOEKTHI 110 TEMAM
reOMETPUYECKUX MTPeoOpa3oBaHuil Ha
IJIOCKOCTH

IHocTpoeHnus ¢ moMouUIbIO
HHMPKYJISA U JMHEHKH

[TocTpoeHns ¢ MOMOIIBIO
LUKy U JTnHEHKH. OCHOB-
HBIE 337]a4M HA IOCTPOCHHUE:
JleJICHUE OTpe3Ka I0I0JIaM,;
IIOCTPOCHHUE YIJIa, PABHOTO
JAHHOMY; IIOCTPOECHHE Tpe-
YTOJIBHHKA 110 TPEM CTOPO-
HaM; IIOCTPOCHHUE
NEPIECHIUKYIIApa K IPSIMOH,

Pemare 3a1a4y Ha IOCTPOEHHUE C
MTOMOIIBIO HUPKYJIS U INHEUKH.

HaxoauThb yCIIOBHSI CyIIIECTBOBAaHUS
pelIeHusl, BBIMOIHATh TOCTPOCHUE
TOYEK, HEOOXOAMMBIX ISl IIOCTPOCHUS
HCKOMOH (PUTYpBHI.

Jloka3pIBaTh, 4TO MOCTPOCHHAS
¢burypa yJaoBIeTBOpsET YCIOBUSIM 3a-
naqu (ompeneasiTh YHUCIIO PEIICHUI
3a/1a4u IIPU KaKIOM BO3MOKHOM




MOCTPOCHHE OMCCEKTPUCHI
yIJIa; IeNIeHHe OTpe3Ka Ha 7
paBHBIX YacTei

BBIOOpE JTAHHBIX)

HN3mepenne
reOMeTPHYEeCKHX BeJIHYHH

Jnuna otpeska. [nuna
nomanou. I[lepumerp mHOrO-
YTOJIbHUKA.

PaccrosiHue oT TOUKH 10
npsiMmoid. Paccrosinne mexay
napajuieIbHBIMU TPSIMBIMH.

JnHa OKpyKHOCTH, YUCIIO
J, IJIMHA IyTHU OKPYKHOCTH.

I'pangycnas mepa yria,
COOTBETCTBUE MEXKIY
BEJIMYMHOM LIEHTPAJILHOTO
yria ¥ JJIMHOU JyTH
OKPYHOCTH.

[TonsTHE MTOMAAN TTIOCKHIX
¢uryp. PaBHococTaBneHHbIE
U paBHOBEJIHMKHE (DUTYPEI.
[Tnomanb npsIMOYTOJbHUKA.
[nomanu mapannenorpaMmma,
TpPEeyroJbHUKA U Tparernun
(ocHoBHBIE popmyibl). Dop-
MYJIbI, BEIpaXKaIOIIHe
TUTOIIA/Th TPEYTOJIbHUKA
4yepe3 IBe CTOPOHBI U YTOJ
MEXTy HUMH, 9epe3
MIEPUMETP W PAJNYC BIUCAH-
HOU OKpYXHOCTH; hopmyna
I'epona. ITnomans MmHOTO-
yronbHuKa. [Imomans kpyra
Y TUIOIIAh CEKTOPA.
CooTHoOILIEHHE MEKTY
IUTIOIIAASIMH TTOT00HBIX

buryp
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OO0BSICHATH U WIIOCTPHPOBATH
HOHATHUE NTEPUMETPa MHOI'OYTOJIbHUKA.

@opMyJIMpPOBaTh ONPEICTICHUS
pacCTOSTHUSL MEXKY TOUKAMHU, OT TOYKU
JI0 TIPSIMOM, MEXIY TTapalIeIbHBIMU
MIPSIMBIMH.

D®opMyTHPOBATH U 00bIACHATH
CBOMCTBA JUIMHBI, IPAlyCHON MEPBI
yria, Iouaiu.

DopMyTHPOBATH COOTBETCTBUE
MEK]ly BEJIMYNHOW LIEHTPAIBHOTO yIJjia
Y JUIMHOM JyTU OKPYKHOCTH.

OO0BbsACHATH U WITIOCTPUPOBATH
IOHATHA PaBHOBCIMKUX U
PaBHOCOCTABJICHHBIX (DUTYD.

BoiBoauTh (hOopMyIIHI TUTOMIAACH
NPsIMOYTOJIBHHKA, TapaJljIeorpaMmma,
TPEYroJbHUKA U TPANEINH, a TaKXKe
(hopMyI1y, BEIPAKAOILYIO TUIOIIA/b
TPEyroJbHUKA Yepe3 ABE CTOPOHBI U
YroJ MEXAYy HUMU, JUIMHY OKPY>KHO-
CTH, IJIOLIAAb Kpyra.

HaxoauTs ruioniaas MHOTOYrOJIbHUKA
pa3OueHneM Ha TPEYTOJIbHUKU U
YETBIPEXYTOJIbHUKH.

OO0BSICHATH U WIIOCTPUPOBATH
OTHOILICHHE TUIOIAAEeH MOJOOHBIX

buryp.

Pematsp 3aaun Ha BEIYUCIICHHE
JMHEHHBIX BEJTMYUH, IPayCHON Mephl
yIJla U IJIOIIAJIEd TPEYroJIbHUKOB,
YeThIPEXyTrOJIbHUKOB U
MHOTOYTOJIEHUKOB, JUTHHBI
OKPY’KHOCTH M TUIOIIAIN KpyTa.
Omnwupasich Ha TaHHBIC YCIOBUS 3314,
HAXOIHUTh BO3MOXKHOCTU NIPUMEHEHUS
He00X0IMMBIX (OpMYyJI, IPeoOPa3OBbI-
BaTh OPMYIIBIL.

Hcnoan3oBatb GOpMyIIBI I
000CHOBaHUS JJOKa3aTEIbHBIX
pacCyKJI€HHI B X0JI€ PEILICHHUS.

NHTepnpeTHpoBaTH NOJTYYCHHBIN




pe3yabTaT U COMOCTABJSATH €T0 C
YCIIOBUEM 3a7auu

Koopannatsl 11 OO0bsACHATH U WIIIOCTPUPOBATH
MOHATHUE JIEKAPTOBOW CUCTEMBI

JlexapTOBbI KOOPIMHATHI Ha KOOPJIMHAT.

IUIOCKOCTH. Y paBHEHUE

npsimoii. Koopnunatsel cepe- BbIBOAUTH 1 HCIIOJIB30BATH

JTMHBI 0Tpe3ka. Dopmyrna (hopMyJIIBI KOOPIUHAT CEPEIMHBI

pPacCTOSTHUS MEX]TY IBYMSI OTpE3Ka, PACCTOSHUS MEXTY IBYMSI

TOYKAMH IJIOCKOCTH. TOYKaMHU IJIOCKOCTH, YPaBHEHUS

YpaBHEHHE OKPYXHOCTHU pSIMON U OKPY>KHOCTH.
BbINOJIHATH TPOEKTHI 110 TEMaM
UCIIOJIb30BaHUSI KOOPAMHATHOTO
METO/a IPY PEUICHNH 3a7a4 Ha
BBIUMCJICHHSI U JOKA3aTeIbCTBA

BekTopsl 18 ®opMyIMPOBATh ONPEEICHUS U
WITIOCTPUPOBATH MTOHATHUS BEKTOPA,

Bekrop. [imua (Mozysis) AIKHBL (MOyJIs) BEKTOPA,

BEKTOpa. PaBeHCTBO BEKTO- KOJUIMHEAPHBIX BEKTOPOB, PABHBIX

poB. KonnuneapHsie Bek- BEKTOPOB.

Topbl. KoopamHaTel BEKTOpa.

YMHOKEHHE BEKTOpa Ha BbruncasTs JUIMHY U KOOPJIUHATHI

YHCII0, CyMMa BEKTOPOB, BEKTOpA.

pa3ioXKeHHe BEKTopa 1o

JIBYM HEKOJLTHHEAPHBIM Haxoauthb yroia Mexay BEKTOpamH.

BEKTOPaM. YTOJI MExLy BbINOJIHATH Onepanuy HaJl BeK-

BekTopamu. CkanspHoe TopaMH.

IPOU3BEICHNE BEKTOP
BbINOJIHATH TPOEKTHI 110 TEMaM
UCIIOJIb30BaHUS BEKTOPHOTO METOJ1a
MIPH PEIICHNH 3aa4 Ha BEIYUCICHUS U
JI0Ka3aTeIbCTBa

DJIeMeHThI JIOTHKH 2 BocnpousBoauts  hopmynupoBKu
OINpEJIETICHUN; KOHCTPYHPOBATh

Onpeenenye. AKCHOMBI 1 HECIIOKHBIE OIPE/IETEHNS CaMOCTOS-

TeOpeMBI. JloKa3aTeNbCTBO. TebpHO. BocnpousBoauts Gpopmyiu-

lokazarenbCTBO OT npo- POBKH U JI0Ka3aTeIbCTBA M3yIE€HHBIX

THBHOTO. Teopema, oOparHas TEOPEM, POBOAUTH HECIOKHEIE

nauHou. [Tpumep u JI0Ka3aTeIbCTBA CAMOCTOSTENBHO,

KOHTPIIPUMED CChLIATBCA B X07ie 000CHOBaHMI Ha
OTIpeIeIICHUs], TEOPEMBI, aKCHOMBI

5. O1leHOYHbIE M METOAUYECKHE MATEPHAJIbI (DOPMUPOBAHUS MPeIMETHBIX
pe3yabTaroB, o0ecneyuBawinne peanusanuo OO OO0 u COO no npeamery
«MaTemaTuka»

VMK 110 IPEIMETY «MartemaTuka»

| penver | HasBauue yue6Hoit | Mcnons3yembie yuebunku | Mcrons3yemble TOCoOus




IIpOrpaMMBbL

(HaumMeHOBaHUE, aBTOP, TOJI
H3TaHKS)

JId YUUTCIIA
W JJI yJallIuXxcs

Martematuka | IIpumepnsle nporpammel o | MaremaTuka. 5 kjacc, Jus yuurens:
5 Kkmace y4eOHBIM MTPEAMETAM. Y4eOHUK IS ydanuxcst 1. ITonosa JLII.
MaremaTtuka. 5-9 Kkiaccsl: 00111e00pa30BaTEIbHBIX "IToypounsie pa3paboTKu
npoekT.-M. IIpocBenienue, opraunu3saruii/ mo Marematuke. 5 xiracc. K
2011. H.A.Bunenkun, B.1. yuebnomy komriekty H. 5.
T.A.bypmuctpoBa Coopauk | XKoxon, A.C.YUecHOKOB, Bunenkuna. ®I'OC"- M.
pabouux mporpamm. 5-6 C.W.1IBapudypa u ap.- M.: | Bako, 2018
KJIACCHI: ocoOue i Mmuemo3suna, 2019 2. KoHTponbHo-
y4uTenen U3MEPUTEIIbHBIC
o011eo0pa3oBaTeIbHbIX MaTepuaibl. MareMaTuka:
yupexjaeHuit. — M.: 5 knacce/ Cocr. JLII.
[Ipoceemenue, 2012 ITomosa.-M.: BAKO, 2011
Jus yyammxcs:
Maremaruka. 5 — 6 Ki1acchl. 1. lupakTH4ecKue
Anrebpa 7 — 9 Kiacchl. MaTepHabl o
Anrebpa u Havana MaTeMaTHKe:. 5 KJiiacc:
MAaTeMaTUYECKOr0 aHAJIN3a. npaktukym/ A.C.YecHOKOB,
10 - 11 xnaccer (6a30BbIit K.W. Hemikos.- M.
ypoBensb) / aBT.- coct. 1. 1. Axanemknura/ Y4eOHUK,
3ybapeBa, A.I'. MopakoBuy. 2019
— 2-¢ u31., UCIp. U JIOTL. —
M.: Muemo3suna, 2009
Marematuka | [Ipumepnsie nporpammsel o | Matemaruka 6 kiacc. s yuyurens:
6 xiacc y4eOHBIM IIPEeIMETaM. Y4eOHUK JIJIs yJaruxcst 1. Ilomosa JI.II.
MaremaTtuka. 5-9 kiaccsr: 0011e00pa3oBaTeIbHbIX "[loypounsle pa3paboTKu
mpoekt.-M. [IpocBemienue, opraHu3aruii/ no MaremaTuke. 6 kmacc. K
2011. H.A.Bunenkun, B.U. yueOHOMYy KomIuiekTy H. 5.
Koxos, A.C.HecHOKOB, Bunenkuna. ®I'OC"- M.
T.A.Bypmuctposa Coopauk | C.W.IIBapudypn u ap.- M.: | Bako, 2018
pabouux mporpamm. 5-6 MuemosuHa, 2019 2. KoHTponbHO-
KJIACChI. IOCOOHe ISt W3MEPUTEIILHBIC
yuuTenen Marepuaisl. MaTtemaTuka:
00111e00pa3oBaTeIbHBIX 6 xmacc/ Cocr. JLII.
yupexaeHuii: — M.: ITomoBa.-M.: BAKO, 2011
[Tpocemenue, 2012
das yyammxes:
Maremaruka. 5 — 6 Kj1accel. 1. lupakTdeckue
Anrebpa 7 — 9 kacchl. MaTepuasl 1o
Anre0pa u Havana MaTeMaTHKe: 6 Kiacc:
MaTEeMaTHYECKOTO aHaJIK3a. npaktukym/ A.C.YecHOKOB,
10 - 11 xmaccer (6a30BbIi K.W. HemikoB.- M.
ypoBeHb) / aBT.- coct. N.1. Axanemkaura/ YueOHUK,
3y0bapeBa, A.I'. MopakoBud. 2019
— 2-e U3, UCTp. U JIOT. —
M.: Muemo3susna, 2009
Anrebpa [TpumepHsbie mporpamMmel o | MaTtemaruka: Anrebpa. 7 s yaurtes:
7 kyacc y4eOHBIM MTpeIMETaM. KJIacC: Y4eOHHUK JUIs 1. Anre6pa. 7 xnacc.

Marematuka. 5-9 xiaccsr:
npoekT.-M. IIpocBenienue,
2011.

MartemaTunka. 5 — 6 xKiaccel.

0011e00pa3oBaTeIbHBIX
oprauusanuii ( 0a30BbIi
ypoBeHb). B nByx vacTsax /
A.I'. Mopakosuu. — M.:

CamocTosTeapHbIe Pa0OTHI
JUTSL YYaIuXxcst
0011e00pa3oBaTeIbHBIX
yupexaeHuii/




Anrebpa 7 — 9 knacchl.
Anrebpa u Havana
MaTeMaTH4eCKOro aHaJIH3a.
10 - 11 xnaccer (6a30BbIi
ypoBeHb) / aBT.- coct. 1.1.

3ybapeBa, A.I'. MopakoBud.

— 2-¢ U3/, UCHp. U JIOT. —
M.: Muemo3suna, 2009

Muemo3suna, 2019

JILA.AnexcanapoBa; moj
pen. A.I''MopakoBuua, -
M.: Muemo3susna, 2009

2. Anre6Gpa. 7 xnacc.
KontposbHbie pabOTHI 17151
yUYanmxcs
0011e00pa3oBaTeIbHBIX
ydpexacHui/
JI.LA.AnekcanipoBa; noju
pen. A.I'MopakoBuua, -
M.: Muemo3susna, 20009.
3 . KontposbHo-
W3MEpUTEIILHBIC
Marepuanbl. MaTemaTHKa:
7 ximacc/ Cocr. JIL.H.
Maproimona.-M.: BAKO,
2012

JLIs vaammxcs .

1. AnreGpa. 7 xnacc.
CamocTrosTenabHble pabOThI
JUIS yYaluxcs
00111600pa30BaTeIbHBIX
yupexacHuii/
JILA.AnexcanapoBa; moj
pea. A.I'MopakoBuua, -
M.: Muemo3suna, 2009

Anrebpa
8 xmacc

[IpuMepHBIE TPOrpaMMBI 11O
y4eOHBIM MTPEeIMETaM.
Marematuka. 5-9 kiaccsr:
poekT.-M. IIpocsenienue,
2011.

Martematuka. 5 — 6 KJ1acchl.
Anrebpa 7 — 9 Kacchl.
Anre0pa u Hayana
MaTEeMaTHYECKOTO aHAJIN3A.
10 — 11 knaccel (6a30BbIi
ypoBens) / aBT.- coct. 1.1.

3y6apeBa, A.I'. MopakoBHH.

— 2-¢ W31, UCTp. U JIOTL. —
M.: Muemo3susna, 2009

Marematuka: Anredpa. 8
KJIacC: Y4eOHHUK IS
00111e00pa3oBaTeIbHBIX
opranu3aiuii ( 6a30BbIi
ypoBeHb). B mByx wactsax /
A.I'. MopakoBuu. — M.
Muemosnna, 2019

JL1sa yuuTeis:

1. Anre6pa. 8 kiacc.
CamocTtosaTrenabHble pabOThI
JUIS yYaluxcs
00111e00pa30BaTEIbHBIX
yapexaeHuit/
JILA.AnexcanapoBa; moj
pea. A.I'MopakoBuua, -
M.: Muemo3suna, 2009

2. Anre6Gpa. 8 xiacc.
KonTpoabHbie paboTh! 115
yYanuxcs
0011e00pa3oBaTeIbHBIX
yupexaeHuit/
JILA.AnexcanapoBa; noj
pen. A.I''MopakoBuua, -
M.: Muemo3susna, 20009.
3. KontpoibHo-
W3MEpUTENbHBIC
Marepuanbl. MaremaTuka:
8 kmacc/ Cocr. JL.U.
Mapreimosa.-M.: BAKO,
2012




JLIs yyanmxcs

1. Anre6pa. 8 kiacc.
CamocrosiTenbHbIE pabOThI
JUTS YIaIuXCst
0011e00pa3oBaTeIbHBIX
ydpexaeHui/
JI.A.AnekcanipoBa; noj
pen. A.I'MopakoBuua, -
M.: Muemo3suna, 2009

Anrebpa [Tpumepnbie mporpammsl o | MaTtemaruka: Anre6pa. 9 s yaurens:

9 kimacc y4eOHBIM MTPEAMETAM. KJIacC: YYCOHHK IS 1. AnreGpa. 9 xnacc.
MaremaTtuka. 5-9 kiaccsl: 00111e00pa30BaTEIbHBIX CamocrosTenbHble pabOThI
npoekT.-M. IIpocBenienue, opranu3anuii ( 6a30BbIii JUTISL yYaIuXxcst
2011. ypoBeHb). B nByx wactsax / | oOmieoOpa3oBaTeIbHBIX

A.T'. MopakoBuu. — M.: yupexacHuii/
Maremaruka. 5 — 6 kiracesl. | Muemosuna, 2019 JILA.AnekcanapoBa; moj
Anrebpa 7 — 9 Kiacchl. pen. A.I''MopakoBuua, -
Anre0pa u Havana M.: Muemo3suna, 2009
MaTEeMaTHYeCKOT0 aHAJIK3a.
10 — 11 knaccsr (6a30BbIii 2. Anre6pa. 9 xiacc.
ypoBeHb) / aBT.- coct. U.U. KonTponbHabie paboThl 115
3y6apeBa, A.I'. MopakoBHY. yUaIuxcs
— 2-€ U3/1., UCTIp. U JIOTI. — 0011e00pa3oBaTeIbHBIX
M.: Muemo3suna, 2009 yupexaeHui/
JI.A.AnekcanipoBa; moj
pen. A.I'MopakoBuua, -
M.: Muemo3suna, 20009.
3 . KoHTponbHo-
M3MEPUTEIbHBIC
MaTepuainbl. MareMaTuka:
9 xiacc/ Cocr. JIL..
Maprtsimosa.-M.: BAKO,
2012
JIJIS1 yYaIuxcs:
1. Anre6pa. 9 kiacc.
CamocTrosaTenabHble pabOThI
JUTSL yYaluxcs
0011e00pa3oBaTeIbHBIX
ydpexaeHui/
JI.A.AnekcanipoBa; noj
pen. A.I'MopakoBuua, -
M.: Muemo3suna, 2009

Anrebpa u Martemaruka. 5 — 6 kiraccel. | Matemarnka: Anredpa u JLJIg yuYuTeas:

Hayvaja Anrebpa 7 — 9 kiacchbl. Hayvaia aHanum3a. 10-11 1. Anre6pa. 10 knacc.

aHaIM3a AnreOpa u Havana KJIacChl: Y4eOHUK JUIs CamocrosTenbHble paboThI

10-11 xmacc | MaTeMaTHYeCcKOTro aHalu3a. | 00mieoOpa3oBaTeTbHBIX JUIS ydaluxcs

(6azoBbIit 10 — 11 knaccer (6a30BbIi opranu3anyii ( 6a30BbIi 00111€00pa30BaTEIbHBIX

yYPOBEHb) ypoBeHb) / aBT.- cocT. I.1. | ypoBens). B nByx wactsax / | yupexmeHmuii/

3y6apeBa, A.I'. MopakoBHH.
— 2-€ uU3/., UCTIp. U JIOTI. —
M.: Muemo3suna, 2009

A.I'. MopakoBuy. — M.:
Muemo3suna, 2019

JILA.AnexkcanapoBa; moj
pen. A.I''MopakoBuua, -
M.: Muemo3suna, 2009




2. Anrebpa. 10 kmacc.
KonTponbpHbIe paboTh! 115
yUaIIHXCS
0011e00pa3oBaTeIbHBIX
yupexaenuii/
JILA.AnexkcanapoBa; moj
pen. A.I''MopakoBuua, -
M.: Muemo3susna, 20009.

3 . KontpoisbHo-
W3MEpUTEIIbHBIC
MaTepHuaisl. Anredpa u
Hauaa aHanu3a: 10 kmacc/
Coct. A.H. Pypykun.-M.:
BAKO, 2012

JLast ygyammxcs:

1. Anre6pa. 10 xnacc.
CamocrosiTebHbIe pabOThI
JUTSL YYaIuXCst
0011e00pa3oBaTeIbHBIX
ydpexacHui/
JILA.AnekcanipoBa; moj
pen. A.I'MopakoBuua, -
M.: Muemo3suna, 2009

Anrebpa u
Hayvaja
aHam3a
10-11 kmacc
(6azoBbIit
YPOBEHb)

Marematuka. 5 — 6 KJ1acchl.
Anrebpa 7 — 9 Kiacchl.
Anrebpa u Havana
MaTEeMaTHYECKOTO aHAJIA3a.
10 — 11 knaccer (6a30BbIii
ypoBenb) / aBT.- coct. 1.1.
3y6apeBa, A.I'. MopakoBuu.
— 2-¢ u31., UCIp. U JIOT. —
M.: Muemo3susna, 2009

Maremartuka: Anredpa u
Havana aHanuza. 10-11
KJIACCHI: YYeOHUK JIJIst
00111600pa30BaTeIbHBIX
opranu3aiuii ( 6a30BbIi
ypoBeHb). B 1Byx uactax /
A.I'. MopakoBuu. — M.:
Muemosnna, 2019

Jus yunrens:

1. Anre6pa. 11 knacc.
CamocTosTenbHble pabOThI
JUTSL YYaIuXCsl
0011e00pa3oBaTeIbHBIX
yupexaeHuit/
JILA.AnexcanapoBa; noj
pen. A.I'MopakoBuua, -
M.: Muemo3susna, 2009

2. Anre6pa. 11 knacc.
KonTtponbsHbIe paboTh 1715
yJarnmxcs
0011e00pa3oBaTeIbHBIX
ydpexaeHui/
JI.A.AnekcanipoBa; noj
pea. A.I''Mopakosuua, -
M.: Muemo3suna, 20009.
3. KonrposisHo-
W3MEPHUTEITbHBIC
MaTepHaisl. Anredpa u
Havauna aHanm3a: 11 kiacc/
Coct. A.H. Pypykun.-M.:
BAKO, 2012

JIJIs1 yYanmxcs:
1. Anre6pa. 11 knacc.




CamocrosTenbHble paboThI
TUTSL yJaruxcst
0011e00pa3oBaTeIbLHBIX
yupexaenuii/
JILA.AnekcanapoBa; moj
pen. A.I''MopakoBuua, -
M.: Muemo3susna, 2009

I'eomerpus
7 Kiacc

I'eomertpus. Pabouas

nporpamma K yueonuxy JI.C.

AranacsiHa u 1p. 7-9
KJIACCHI. TIOCOOHE JIJIs
y4uTenen
0011e00pa3oBaTebHBIX
yupexaenuit/ B.®.Byty30B.
— M.: IlpocBemenue, 2013

I'eomerpust. 7-9 xnaccer:
Y4eOHHK IJIs
0011e00pa3oBaTeIbHBIX
oprauusanuii/ JI.C.
Artanacs, B.®.byty30B,

C.b.Kagomues u nip. — M.

IIpoceemenue, 2016

Jus yuurens:

1.M3yuenue reoMeTpuu B /-
9 knaccax: Metoauueckue
pEKOMEHIalNH K
yueOHuKy: Knura s
yuutens/ JI.C.AtanacsH,
B.®.byry308B,
0.A.I'na3zkoB — M.
[Ipoceemenue, 2012.

2. I'aBpmiioBa H.®.
[Toypounsie pa3paboTku

10 reoMeTpHH. 7 Kiacc.-M.:
BAKO, 2006

2. 'eomeTpusi. 7 xmacc.
JngakTu4ecKkue
MaTepHaibl IO TeOMETPUHI
0011e00pa3oBaTeIbHBIX
yupexaenuii/ H.b.
MenapHHUKOBA,
I'.A.3axapoBa; mox pen.
JI.C. Atanacsza, - M.:
Oxk3amen, 2013

3. KonrposbHbie paboTbl
10 T€OMETPHUH [ KJlacc
0011e00pa3oBaTeIbHBIX
yupexaeHuii/
H.b.MenbHukoBa; ox pen.
JI.C.Artanacsna, - M..
Ok3ameH, 2016.

4. KoHTpOaBbHO-
U3MEpUTENIbHBIE
MaTepuasbl. TeoMeTpus: 7
knacc/ Coct. H.
@.I"'aBpuiioBa.-M.: BAKO,
2011

5. A.B.®apkos Tectsl o
TreOMETPHUH

JLas yyamguxcs:

1. T'eometpus. 7 xiacc.
JngaKTHaecKue
MaTepHabl 10 TEOMETPUU
00111e00pa30BaTeIHLHBIX




yupexaenuit/ H.b.
MeapHHKOBA,
I'.A.3axapoga; nox pen.
JI.C. AtanacsHa, - M.:
Ox3amen, 2013

2. A.B.®apkoB Tectsl o
reOMETpUU

I'eomeTpus
8 kiacc

I'eometpus. Pabouas

nporpamma K yueonuky JI.C.

ATanacstHa u 11p. 7-9
KJIACCBI: TTOCOOUE ISt
yuuTenen
0011e00pa30BaTEIHLHBIX
yupexaenuit/ B.®.Byty30B.
— M.: [Ipoceemenue, 2013

I'eometpus. 7-9 kmacchr.
y4eOHUK ISt
0011e00pa3oBaTeIbHBIX
opranusanuii/ JI.C.
Aranacss, B.®.byTty30B,

C.b.Kanomues u np. — M.:

[Ipoceemnienue, 2016

Jus yunrens:

1.13yuenue reomeTpuu B /-
9 knaccax: Meronuueckue
pEKOMEHAALNH K
yaeOHuKy. Kuura mis
yuurens/ JI.C.AranacsiH,
B.®.byty308B,
10.A.I'nazkoB — M.
[Ipoceemnienue, 2012.

2. 'aBpunosa H.D.
[Toypounsie pa3paboTku

1o reomeTpu. 8 Kiacc.-M.:

BAKO, 2006

2. 'eomerpus. 8 kiacc.
JnnakTudyeckue
MaTepuaibl 0 TeOMETPHH
00111600pa30BaTeIbHBIX
yupexnenuit/ H.b.
MeabpHUKOBA,
I'.A.3axapoga; mox pen.
A.I''MopakoBuua, - M.:
Ox3amen, 2013

3. KonrpombHbie paboTh
10 TEOMETPHH 8 Kitacc
00111600pa30BaTeIbHBIX
yapexaeHuit/
H.b.MenbHrKOBa; oA pe.
JI.C.ATtanacsna, - M.:
Ox3amen, 2016.

4. KoHTpOJBHO-
W3MEPHUTEITbHBIC
MaTepHalbl. TeOMeTpus: 8
knacc/ Coct. H.
@.I"'aBpunosa.-M.: BAKO,
2011

5. A.B.®apkos Tectsl 10
TEOMETPHUH

JIJIsg ygyanmxcs:

1. T'eomeTtpus. 8 kiacc.
JnmakTuyeckue
MaTepHabl 0 TEOMETPUU




0011e00pa3oBaTeIbHBIX
yupexaenunii/ H.b.
MenapHUKOBA,
I'.A.3axapoBa; oz pen.
JI.C. Aranacsza, - M.:
Ox3amen, 2013

2. A.B.®apkoB Tectsl 1o
T€OMETpUH

I'eomeTpus
9 kmacc

I'eometpus. Pabouas

nporpamma K yueonuky JI.C.

ATanacstHa u 11p. 7-9
KJIACCBI: TTOCOOUE ISt
yuuTenen
0011e00pa30BaTEIHLHBIX
yupexxaeuuit/ B.®.ByTy30B.
— M.: [Ipoceemenue, 2013

I'eometpus. 7-9 kmacchr.
y4eOHUK ISt
0011e00pa3oBaTeIbHBIX
opranusanuii/ JI.C.
Aranacss, B.®.byTty30B,

C.b.Kanomues u np. — M.:

[Ipoceemnienue, 2016

Jus yunrens:

1.13yuenue reomeTpuu B /-
9 knaccax: Meronuueckue
pEKOMEHAALNH K
yaeOHuKy. Kuura mis
yuurens/ JI.C.AranacsiH,
B.®. byty30B,
10.A.I'nazkoB — M.
[Ipoceemnienue, 2012.

2. 'aBpunosa H.D.
[Toypounsie pa3paboTku

1o reomeTpu. 8 Kiacc.-M.:

BAKO, 2006

2. 'eomerpus. 9 kiacc.
JnnakTudyeckue
MaTepuaibl 0 TeOMETPHH
00111600pa30BaTeIbHBIX
yupexnenuit/ H.b.
MeabpHUKOBA,
I'.A.3axapoga; mox pen.
A.I''MopakoBuua, - M.:
Ox3amen, 2013

3. KonrpombHbie paboTh
1o reomeTpuu 9 Kiacc
00111600pa30BaTeIbHBIX
yapexaeHuit/
H.b.MenbHrKOBa; oA pe.
JI.C.ATtanacsna, - M.:
Ox3amen, 2016.

4. KoHTpOJBHO-
W3MEPHUTEITbHBIC
MaTepHabl. reomeTpus: 9
knacc/ Coct. H.
@.I"'aBpunosa.-M.: BAKO,
2011

5. A.B.®apkos Tectsl 10
TEOMETPHUH

JIJIsg ygyanmxcs:

1. T'eomeTtpus. 9 knacc.
JnmakTuyeckue
MaTepHabl 0 TEOMETPUU




0011e00pa3oBaTeIbHBIX
yupexaenuii/ H.b.
MenapHUKOBA,
I'.A.3axapoBa; oz pen.
JI.C. Aranacsza, - M.:
Ox3amen, 2013

2. A.B.®apkoB Tectsl 1o
T€OMETpUH

I'eomeTpus
10 kmace

[Iporpammel
0011e00pa3oBaTeIbHBIX
yupexaenuid. ['eomerpus. 10
— 11 knaccel / cocTaBUTEIH
T.A. bBypmuctpoBa. — M.:
[Tpoceemenwue, 2009. — 96 c.

I'eometpus. 10-11 knaccer:
y4eOHUK ISt
0011e00pa3oBaTeIbHBIX
opranusanuii/ JI.C.
Aranacss, B.®.byTty30B,
C.b.Kanomues u np. — M.:
[Ipoceemnienue, 2016

JLIsa yauTesis:
1.13yuenue reomeTpuu B
10-11 xmaccax:
MeTtoauueckue
PEKOMEHIAINH K
yueOHuKy: Knura st
yaurens/ C.M.CaaksH,
B.®.byry30B — M.:
[Ipoceemnienue, 2012.

2.IToypounsie pa3paboTKu
no reometpun: 10 kiacc/
Cocr. B.A.flpoBenko.- M.:
BAKO, 2007.

3. lumaktuyeckue
MaTepuaibl IO TEOMETPHH
s 10 knaccal/ B.I'.3uB. —
M.: Tlpoceemenune, 2003

JIJIsg yyanguxcs:

1 Iunaktuyeckue
MaTepuaibl IO TeOMETPHH
quts 10 xmacca/ B.I'.3uB. —
M.: Ilpocsemenue, 2003

I'eomerpus
11 xmacc

[Iporpammel
0011e00pa3oBaTeIbHBIX
yupexaenuit. ['eomerpus. 10
— 11 xmaccel / cocTaBUTEND
T.A. Bypmucrtposa. — M.:
[Tpoceemenue, 2009. — 96 c.

I'eomerpus. 10-11 kmaccer:
y4eOHUK IS
00111e00pa3oBaTeIbHBIX
opranusanuii/ JI.C.
AranacsH, B.®.byTy30B,
C.b.KagomieB u ap. — M.:
ITpocBemenue, 2016

JL1sa yuuTeis:
1.13y4enue reomeTpuu B
10-11 knaccax:
MeTtoauueckue
PEKOMEHIAINH K
yueOHuKy: Kaura mis
yaurens/ C.M.CaaxksH,
B.®.byry3oB — M.:
IMpocemenwue, 2012.

2.Iloypounsie pa3paboTKu
no reomeTpun: 11 knacc/
Cocrt. B.A SIpoBenko.- M.:
BAKO, 2007.

3. lumakTuyeckue
MaTepHAIIBI IO TEOMETPHH
g 11 xknacca/ 5.I'.3uB. —
M.: IIpoceemenue, 2003




Jna yuamuxca:

1 lupakTuyeckue
MaTepHaIbl [0 TCOMETPHH
s 11 knacca/ 5.I'.3uB. —
M.: Ilpoceemenune, 2003

KpuTtepun n HOpMbI OlleHMBAaHUS PadoT MO0 MaTeMaTHKe ydaluxcs 5- 9 KJIaccoBs.

OueHuBaHue NPEIMETHBIX PE3YJIBTATOB 110 yueOHOMY npeamery «Matematuka» @I'OC OO0

Jlns oLleHMBaHUS NPEAMETHBIX PE3yJIbTAaTOB 10 y4eOHOMY mpeaMery «MaTeMmaTHKa» ONpeAeseHO IATh
YPOBHEH JOCTIKEHHH yJaIIUXCsl, COOTBETCTBYIOLINX OTMETKAM OT «5» 110 «1».

ba3zosviii yposernv TOCTMKEHUI — ypOBEHb, KOTOPBIN IEMOHCTPUPYET OCBOCHHE YUYEOHBIX JEUCTBUH C
OIOPHO# CHCTEMOH 3HAaHMW B paMKaX Jauana3oHa (Kpyra) BbIIeJCHHBIX 3anad. OiajieHHe 0a30BBIM
YPOBHEM SIBJISIETCS JOCTATOUHBIM ISl IPOJOJDKEHUs 00yueHHs Ha CIIeAYIOIeH CTylIeHH 00pa3oBaHus, HO
He 10 mnpoduiabHOMY HampaBieHHIo. JlocTmkeHnio ©0a30BOTO YpOBHS COOTBETCTBYET OIICHKA
«yIOBIICTBOPUTEILHO» (MJIM OTMETKa «3», OTMETKa «3auTeHo»). [IpeBbliieHHe 0a30BOr0 ypOBHS
CBHUJICTEJILCTBYET OO0 YCBOCHHMH OIIOPHOW CHUCTEMBbI 3HAaHWH HAa YpOBHE OCO3HAHHOTO IPOHM3BOJIHHOTO
OBJIaJIcHHsI YYeOHBIMH JCHCTBHUSIMH, a TAKXKE O KPyrozope, MHUPOTe (MM M30HPATETbHOCTH) HHTEPECOB.
Lenecoobpa3Ho BBIIEINUTH CIEAYIONINE IBa YPOBHSI, PEBhIIAIOIINE 0a30BBIN:

*N0BbILUEHHBIL YPOBEeHb TOCTIKCHUS IUTAHUPYEMBIX PE3yJIbTaTOB, OL[CHKA «XOpOoIo» (0TMeTKa «4»);
*GbICOKULL  YPOBEHb TOCTIDKCHUS IUIAHUPYEMBIX pE3yJbTaTOB, OLEHKA «OTIUYHO» (O0TMETKa «5»).
[ToBblIeHHBI W BBICOKUH YPOBHM JOCTHXKEHMS OTJIMYAIOTCA IO IOJHOTE OCBOCHMS IUIAHUPYEMBIX
Pe3yIbTaTOB, YPOBHIO OBJIAJCHHUS y4eOHBIMU JEHCTBUSIMU U C(HOPMHUPOBAHHOCTHIO HHTEPECOB K JaHHOU
npeaMeTHOM obacTu.

WupuBuyanbHbIE TPaeKTOPUH 00ydeHHsT 00yJarOmUXCs, IEMOHCTPUPYIOUINX TTOBBIIICHHBIH M BHICOKUH
YPOBHHU JIOCTHXXEHMH, LierecoodpazHo (OpMHUpPOBATh C Y4ETOM MHTEPECOB ATUX OOYUAIOIIMXCS U MX
uiaHoB Ha Oyaymiee. [Ipu HamMUMM yCTOMUYMBBIX MHTEPECOB K YUEOHOMY NPEIMETY H OCHOBATEIHHOMN
HOJTOTOBKM 10 HEMY TakHue OO0ydarolluecs MOTYT OBbITh BOBJIEYEHBI B NPOEKTHYIO AEATEIbHOCTH IO
IpeMETy U COPHEHTHPOBAHBI Ha IPOIOJDKEHNE O0YUYCHHUS B CTAPIINX KIIaccax 1Mo TaHHOMY IPOQHITIO.
Jnis  omucaHus TOJATOTOBKM OOYYalOIIUXCS, YPOBEHb JIOCTM)KEHUH KOTOpBIX HHXe 0a30BOro,
11e51eco00pa3HO BBIJIEIUTh TAK)KE JIBa YPOBHS:

SHU3KUL YPOGeHb NTOCTHKECHHH, OLIEHKA «I0X0» (0TMeTKa «1», «2»), He JOoCTHKeHHE 0a30BOr0 ypPOBHS
(MOHVKEHHBI M HU3KUAN YPOBHU JOCTHXKEHHI) (DUKCHUpPYETCS B 3aBHCUMOCTH OT 00bEMAa U YpPOBHS
OCBOEHHOT'O 1 HEOCBOEHHOT'O COJIEpKaHMsI ITpeIMeTa.

Kak mpaBumno, nonusicennviii yposens NOCTUKEHUN CBUIETEIHCTBYET 00 OTCYTCTBHHM CHCTEMATHUYECKOM
0a30BOil MOATOTOBKM, O TOM, YTO OOYYaIOUIMMCS HE OCBOEHO Jak€ U IOJIOBHHBI IUIAHUPYEMBIX
pe3yIbTaTOB, KOTOPHIE OCBAaMBAET OOJBIIMHCTBO OOYYAIONIMXCS, O TOM, YTO HMMEIOTCS 3HAYHMTEIBHBIC
npoOenbl B 3HAHUSX, AajbHeliee oOydyeHue 3aTpyaHeHo. [lpu 3Tom oOyyaromuiicss MOXKET BBIMOIHATh
OT/IeJIbHBIC 3aJ[aHUsl MOBBIIICHHOTO YpoBHs. JlaHHas rpymma o0y4varomumxcs (B cpeIHeM B X0/1e 00y4eHHs
coctapistromast okoio 10 %) tpedyer cnennanbHON AMArHOCTHKH 3aTPyAHEHHI B 00y4YEHUH, TPOOEIIOB B
cUcTeMe 3HaHWH U OKa3aHUs IeJICHAIIPABICHHOHN TOMOIIH B JOCTIKEHHH 0a30BOTO YPOBHS.

Huskuii ypoéenb 0CBOSHHS TUIAHUPYEMBIX PE3YJIbTATOB CBHJIETENBCTBYET O HAIUYHH TOJBKO OTIACIBHBIX
(parMeHTapHBIX 3HAaHWH 1O TIpeAMETYy, JAajbHellee oOydYeHHe TPAKTHYECKH HEBO3MOXKHO.
OOyuaromMcs, KOTOpble JIEMOHCTPUPYIOT HM3KHH YpOBEHb NOCTM)KEHHUH, TpeOyercsl crenuaibHas
MIOMOIIlb HE TOJBKO IO y4eOHOMY MpeaMeTy, HO W 10 (HOPMUPOBAHHIO MOTHBAIMH K OOYYEHHIO,
Pa3BUTHIO MHTEpECa K U3y4aeMoil mpeAMeTHON 06JacTH, MOHMMAHHUIO 3HAYUMOCTH MIPeMeTa JUIsl )KU3HU
u 1p. TombKO HaTMYWE TIOJIOKUTEIFHOW MOTHBAIMU MOXET CTaTh OCHOBOW JIMKBHJIAIIUH TPOOEIIOB B
00y4YeHHH Il JAHHOM IpyIIBl 00yUYarOMIUXCSl.

@Dopmbl KOHmMpOJIA: YCTHBIM OTBET, KOHTPOJIbHAs paboTa, caMOCTOsTeNbHas padoTa, MaTeMaTHYeCKHH
JMKTaHT, TeCT (IPOBOAUTCS B paMKax ypoka 5-10 MunyT)

Hopmvl oyenok nucvmennwvix pabom




(koHTpOJBHAS paboTa, cCaMOCTOSTENbHAsT paboTa, TeKyIlas MUChbMEHHas paboTa)

no matematuke B V—VI kiaccax

Copepxanne u 00bEM MaTepuaia, BKIIOYAEMOIO B KOHTPOJbHBbIE MUCHBMEHHBbIE PabOTHI, a TaKXKe B
3aJaHus  JUI  TOBCEAHEBHBIX  NHCbMEHHBIX  YIPAKHEHHH,  ONpeNeNsioTcs  TpeOOBaHHIMH,
YCTaHOBJICHHBIMU 00pa30BaTebHOM MPOrpaMMOH.

[To xapakrepy 3aJaHuii MUCbMEHHBIE PA0OTHI COCTOSAT: a) TOJIBKO U3 IPUMEPOB; 0) TOJIBKO U3 33/a4; B) U3
3aJa4 U IPUMEPOB.

OrneHka MUCHMEHHOW paboOThl ompesensercs ¢ y4€ToM Mpekae BCero e€ oO0IIero MareMaTHYeCKOro
YPOBHS, OPUTMHAIIBHOCTH, IOCJIEI0BATEIbHOCTH, IOTHYHOCTH €€ BBITIOJTHEHHS, a TaKKe YKciia OINOO0K 1
HEeI04ETOB U KauecTBa 0(popMIICHHS pabOTHI.

OmmOka, moBTOpsAOIIAsAcS B OAHON paboTe HECKOIbKO pa3, paccMaTpUBaeTcs Kak OAHa oumnbka. 3a
opdorpadudeckue OmUOKH, TOMYIICHHBIE YYEHHKAMH, OLEHKAa HE CHIDKaeTcs; 00 opdorpaduieckux
OmMOKax JOBOJAUTCSA IO CBEICHHS MpenojaBareisl pyccKoro sizbika. OnHaKo OMMOKKA B HalMCaHUU
MaTeMaTHYECKUX TEPMHUHOB, YK€ BCTPEUYABIIMXCSA INKOJIBHUKAM KJIAacca, JOJDKHBI YUUTBIBATHCS Kak
HEe04ETHI B padoTe.

[Ipu oieHKe MUCBMEHHBIX padOT IO MaTEMaTHKE Pa3InyaroT IrpyOble OMNOKH, OIIMOKY U HEJOUETHI.
['pyosimu B V—VI knaccax cuMTaroTcs OIIMOKM, CBSI3aHHBIE C BONPOCaMH, BKJIIOYEHHBIMH B
«TpeboBaHMS K YPOBHIO TMOJrOTOBKH OKAHYMBAKIOIIMX HAYAIBHYIO MIKOJIY» 00pa30BaTEebHBIX
CTaHJapTOB, a TaKXKe IOKa3bIBAIOIIME, YTO YUYEHUK HE YCBOWJI BOINPOCHI H3YYEHHBIX HOBBIX TEM,
OTHECEHHBIE CTaH/IaPTaMU OCHOBHOTO OOIIETO 00pa30BaHMS K YUCITY 00S3aTEIbHBIX Ul YCBOSHHUS BCEMHU
yueHuKamu. Tak, Hampumep, K rpyObIM OTHOCSITCSI OIIMOKM B BBIYHUCICHHSX, CBHJIETEIbCTBYIOIIHE O
HE3HAHWW TaOJUIBl CIOKEHUS WIM TaOJWIBl YMHOXKEHHUS, CBSI3aHHBIE C HE3HAHHEM alropuTMa
MUCBMEHHOTO CJIOKEHHS M BBIYMTAHUS, YMHOKEHUS U JCTICHHUS HA OJHO- WM ABY3HAYHOE YMCIIO U T. II.,
OMMOKH, CBHJIETEIBCTBYIOIINE O HE3HAHWM OCHOBHBIX (DOpMyJ, MpaBHJI M SBHOM HEYMEHUH HX
NPUMEHATDH, O HE3HAHUU IPUEMOB PEILICHUS 3a7a4, aHAIOTUYHBIX paHEe U3yUCHHBIM.

[Mpumeuanue. Ecnu rpy0ast ommbOka BcTpedaeTcst B paboTe TOJIBKO B OAHOM CIIydae W3 HECKOIBKHX
AQHAJIOTMYHBIX, TO MIPH OLIEHKE paboThl 3Ta OMKOKA MOXKET ObITh IMpHUpaBHEHA K Herpyooi. [Ipumepamu
HEeTpyOBbIX OIIMOOK SIBJISFOTCS. OINMOKH, CBS3aHHBIE C HEJOCTATOYHO ITOJHBIM YCBOSHHEM TEKYIIETO
y4eOHOro Mmarepuasa, He BIOJHE TOYHO CPOPMYJIMPOBAHHBIA BOMPOC WM MOSCHEHHE NPH pPEUICHUU
3aJ1a4i, HETOYHOCTH TIPH BHITIOJTHEHUH T€OMETPUIECKHUX IIOCTPOCHUH H T. TI.

Henou€ramu cuurtarorcs HepalMoHalbHBIE 3alHMCH TPU BBIYHUCICHHSIX, HEpalMOHANbHBIE TPUEMBI
BBIUMCJICHUM, NpeoOpa3oBaHUNl M peuleHu 3ajad, HEOPEKHOE BBHINOJIHEHHE YepTe e Hu CXeM,
OTJIeNIbHbIE MOTPEIIHOCTH B (OPMYJIMPOBKE MOSCHEHUS WIM OTBeTa K 3aaade. K Henouéram MOXKHO
OTHECTH U JIPyTHe HEJOCTaTKH PadOTHI, BRI3BAHHBIE HEAOCTATOUYHBIM BHIMAHUEM YUYAIIUXCs, HAPUMEp:
HEMOJIHOE COKpallleHHe JpoOel WM UICHOB OTHOLICHMs; OOpallleHHe CMELIaHHBIX 4YHCceld B
HETPaBWIBHYIO JIpOOb TMPH CJIOXEHWHW W BBIYMTAHHUH,; IPOIMYCK HAUMEHOBAHMA; MPOIMYCK YHCET B
MPOMEXKYTOUHBIX 3allUCAX; TMEepecTaHOBKa HHU(p TpHU 3alucH 4YHUCEN, OIIMOKH, AOMYyIICHHBbIE MpU
MIEPETUCHIBAHUH | T. T1.

OneHka NHCHBMEHHON pabOThl TO BBIMOJTHEHUIO BBIYUCIUTENBHBIX 3aJlaHUd H  anredpandecKux
npeoOpa3oBaHUA

Buvicokuii yposens (ouieHKa «5») cTaBUTCS 32 0€3yKOPU3HEHHOE BBHITIOJTHEHHE TMCbMEHHON padoTHl, T. €.
a) eCIIM PElICHUE BCeX TIPUMEPOB BEPHOE;

0) ecnau Bce NEHCTBUS M NpeoOpa30BaHUS BBITIONHEHBI MPaBHIbHO, 0€3 OIMMOOK; BCE 3alHMCH XOJa
peIIeH s pacTOI0KEHBI MOCIE0BATENFHO, a TAKXKE ClIelaHa TPOBEpKa PEIICHHUS B TE€X CIydasx, KOT/a
3TO TpedyeTcs.

Tosviwennvitl yposens (oleHKa «4») CTaBUTCA 3a pabOTY, KOTOpas BHIMOJHEHA B OCHOBHOM IMPABUIIBHO,
HO JlonylieHa oHa (Herpy0as) onrbKa Win JABa-TpU HE0UETa.

baszoeviil yposens (O1IeHKA «3%») CTABUTCS B CIICAYIOIIUX CITyYasx:

a) ecii B paboTe UMeeTcs 0JiHa rpy0as omroOka U He 6osiee 0THON Herpy0oil OIIMOKH;

0) Tpu HAJTMYKHK OJJHOM TPyOO# OIIMOKU M OJHOTO-ABYX HEAOUYETOB,;

B) TIPH OTCYTCTBUU TPYOBIX OIIMOOK, HO IPU HAJMYUH OT ABYX 10 YETHIPEX (HErpyObIX) OUIMOOK; I') TIPH
HaJIMYHMH IBYX HETPYOBIX OMMOOK U HEe OoJiee TpEX HEJ0UETOB,

1) TIpY OTCYTCTBHU OLIMOOK, HO MPH HAJIMYMH YETHIPEX U OoJiee HeJOUETOB;



€) eCITi BEPHO BBITMIOJIHEHO 00JIee MOJ0BUHBI 00bEMa BCEit pabOTHI.

Huskuii ypogenv (olieHKa «2») CTaBUTCS, KOTJAa YHCIO OMKMOOK MPEBOCXOAUT HOPMY, IPU KOTOPOI
MOYET OBITh BBICTABJICHA ITOJIOKUTEIILHAS OLICHKA, MJIM €CIIM NMPaBUIBHO BBIMOJIHEHO MEHEE IMOJIOBUHBI
BCE pabOTHI.

[Mpumeuanue. OneHka «5» MOKET OBITh IOCTABIICHA, HECMOTPSl HAa HAJMYHUE OJHOTO-JIIBYX HEIOYETOB,
€CIM YYEHUK [l OpPUTHMHAIILHOE pEIICHHE 3aJaHuii, CBHJCTEIBCTBYIONIEE O €ro XOpOoIIeM
MaTeMaTHYECKOM Pa3BUTHH.

OreHKa MTUCEMEHHOU PabOTHI MO PEIICHUIO TEKCTOBBIX 33724

Buvicoxuit yposens (orieHka «5») CTaBUTCSI B TOM Cllydae, KOTJIa 3aj1a4ya pelieHa MpaBuibHO: X0/ PEIICHHS
3a/lay¥ BEPEH, BCE ACHCTBHS M MPeoOpa30BaHUS BHIMIOJTHEHBI BEPHO U PAIMOHAIBHO; B 33]a4e, PeIIaeMoi
C BOIIPOCAaMH WJIM TMOSICHEHUSIMH K JICHCTBHSM, JIaHbl TOYHBIC W MPABHIbHBIC (POPMYIHPOBKH; B 3aaue,
perraeMoii ¢ MOMOINBI0 YPaBHEHUs, IaHbl HEOOXOIUMbBIE TIOSICHEHUST; 3aMTUCH MTPABWIBHBI, PACTIOIOKCHBI
MIOCJICIOBATEIBHO, JITaH BEPHBIH W WCUEPIBIBAIOIIMN OTBET HAa BOIPOCH 3aJaud; CJejaHa IMpOoBEpKa
petieHust (B TeX Clydasix, KOTa 3To Tpedyercs).

Tosvruennviti yposenv (OleHKa «4») CTAaBUTCSA B TOM Cliydae, €CJIM MPH MPABHUILHOM XOJE PEIICHHS
3a/1a4u JIOMYIICHA O/IHA HEerpyOast OmMOKa WK JIBa-TPH HET0UETA.

basosuil yposens (olieHKa «3») CTAaBUTCSA B TOM Cllydae, €CIIM XOJ1 PEIIeHHs PAaBUIbHbBIH, HO:

a) JIOMyIIeHa 0/iHa rpy0Oas omuoOKa U He 0oJIee OTHOM HErpyOoH;

0) momyieHa oaHa rpy0as ommoKa U He 0oJiee ABYX HEIOUYETOB;

B) JIOMYIIECHBI TPHU-YETHIPE HETPYyObIC OMIMOKHU MPU OTCYTCTBUU HEIOUETOB,;

r) JIOMyIIEHO He 0oJice ABYX HErpyOBIX OMIHOOK U TPEX HEI0UETOB;

1) IPH OTCYTCTBUH OIIMOOK, HO MIPU HAJIMYUHU OoJiee TPEX HETOUETOB.

Huskuit yposenv (OlieHKa «2») CTaBUTCSA B TOM ClIydae, KOTJla YUCIIO OMHOOK MPEBOCXOIUT HOPMY, MPH
KOTOPOH MOKET OBITh BBICTaBJICHA ITOJIOKUTEIIbHAS OIICHKA.

[Ipumeuanus.

1. Onenka «5» MOXKeT ObITh MTOCTAaBIIEHA, HECMOTPS HA HATMYKME OMUCKU UM HeI04€Ta, €CIIU YUSHUK Jall
OpUTHHAJILHOE PEIICHHE, CBUIETEIHCTBYIOIIEE O €T0 XOPOIIeM MaTeMaTHYEeCKOM Pa3BUTHH.

2. TlonmoxuTenbHas OIIEHKa «3» MOXXET OBITh BBICTaBICHA YUYEHHUKY, BBITIOJHUBIIEMY padoTy He
MOJIHOCTBIO, €CJIM OH 0€30MHUO0YHO BHITIOJIHWII 00Jiee TTOJIOBUHBI 00BEMa BCEM paOOTHI.

Oyenka KOMOUHUPOBAHHBIX NUCOMEHHBIX paOOm NO Mamemamuxe.

[Tucebmennas pabota o MaTeMaTHKe, TOJJIeKAIasi OIICHUBAHUIO, MOXKET COCTOSTh M3 3a/a4 U IPUMEPOB
(komOuHHpOBaHHAs paboTa). B aTOM ciywae mpermojaBareslb CHayaua MaéT MPeIBAPUTEIBbHYIO OIEHKY
K10 9acTu paboThI, a 3aTeM OOIIYI0, PYKOBOJCTBYSCH CIEAYIOIINM:

a) ecii 00e yacTH paboThI OIIEHEHBI OJJMHAKOBO, TO 9Ta OIEHKA JA0JDKHA OBITH OOIIIEH 1711 Bceil paboThI B
LIEJIOM,

0) eciiu OICHKH YacTeil pa3HATCSA Ha OJMH Oayul, HaIpUMeEp, JaHbl OLEHKU «5» U «4» UIH «4» U «3» U T.
1., TO 32 paboTy B 1IEJOM, KaK MPaBUJIO, CTABUTCS HU3IIAA U3 JIBYX OLIEHOK, HO TIPH 3TOM YUUTHIBAETCS
3HauUEHUE KaXI0H U3 yacTeil paboThI,

B) HM3IIAS U3 JBYX JAHHBIX OICHOK CTABUTCS U B TOM CJIyYae, €CJIM OJJHa 4acTh pabOThI OllcHEHA OaliioM
«5», a Ipyras — 6amioM «3», HO B 3TOM ClIy4ae MPEnoaBaTelb MOXKET OIEHUTh TaKyi0 padoTy B IIETIOM
O6aiutom «4» MpHU YCIOBHH, YTO OIEHKa «5» MOCTaBJIeHa 32 OCHOBHYIO YacTh PaOOTHI;

T) eciu oJHa U3 yacTeidl paboThl olleHeHa OatoM «5» min «4», a npyras — 0amioM «2» win «1», To 3a
BCIO pa0OTy B IIEJIOM CTABHTCS Oayll «2», HO TPEIoIaBaTelb MOXKET OIICHHUTh BCIO paboTy Oamiom «3»
MIPU YCIIOBUH, UTO BBICIIAS U3 JIBYX JAHHBIX OIEHOK IMMOCTaBJICHA 32 OCHOBHYIO 4acTb PabOTHI.
[Tpumeuanue. OCHOBHOM cuuTaeTcs Ta 4acTh pabOThl, KOTOpasl BKIIOYACT OOJBIIMN MO 00BEMY WM
HanbOoJIee BAKHBIN 110 3HAYSHUIO MaTepHall M0 U3y4aeMbIM TeMaM MPOTPAMMBEI.

Oyenka mexkywux nUCbMeHHbIX pabom

[Ipu orieHKe MOBCEAHEBHBIX 00yUYaONUX PadOT MO MAaTEeMAaTHUKE YUUTENb PyKOBOJCTBYETCS yKa3aHHBIMU
HOPMaMH OIICHOK, HO YYHMTHIBAET CTEIEHh CAMOCTOSTSIIBHOCTH BBITIOJHEHHS PadOT yJalluMHUCS, a TAKXKe
TO, HACKOJIBKO 3aKPEIJIEH BHOBb U3y4aeMbIi MaTEpHall.

OO0yuJaronire MMChbMEHHBIE PAaOOThI, BHIMOJHEHHBIC YUAITUMHUCS BIIOJHE CAMOCTOSITEIHHO C IPUMEHEHUEM
paHee U3YUYEHHBIX M XOPOIIO 3aKPETUIEHHBIX 3HAHUH, OIEHUBAIOTCS TaK XKe, KaK ¥ KOHTPOJIbHBIC PaOOTHI.



OOyuJatoriyie MMCbMEHHBIE PA0OTHI, BHIMIOJIHEHHBIE BIIOJHE CAMOCTOSTEIIFHO, HA TOJIBKO YTO U3YYCHHBIC U
HEJOCTAaTOYHO 3aKPETUIEHHBIC MPaBUiIa, MOTYT OIICHHBATHCS HA OJUH Oalll BBINIE, YeM KOHTPOJHHBIC
paboThbl, HO OIICHKAa «5» W B 3TOM CJIy4ae BBICTABISCTCS TOJILKO 32 OE3YKOPHU3HEHHO BBITIOJTHEHHBIC
paboTHL.

[TucbMeHHBIe pabOTHI, BHIMIOJIHEHHBIC B KJIAcCe C MPEIBAPUTEIBHBIM pa300poM HX TOJ PYKOBOJCTBOM
YUUTENs!, OUEHUBAIOTCSA HA OJUH Oajl HIDKE, YeM 3TO MPEAyCMOTPEHO HOPMaMH OLEHKH KOHTPOJBHBIX
NUCHMEHHBIX paboT. Ho Ge3yKOpH3HEHHO BBINOJHEHHAs padoTa U B 3TOM CiIydae OIICHUBACTCS OaJiioM
«5»,

JlomaniHue MMchbMEHHbBIE pabOThI OIICHUBAIOTCS TaK JKe, KaK KJIaCCHas paboTa 00yJaroIero xapakrepa.
Hopmul oyenok mamemamuuecko2o oukmanma

BBICTABJISICTCS C YUETOM YHCIIa BEPHO PEIICHHBIX 3aJIaHHIA:

Bricokwii ypoBeHb (orieHka «5» ):. uncio BepHbix 0TBeTOB —0T 90 10 100%.

[ToBbIIIEHHBIN YPOBEHD (OIIEHKA «4»): YHCIIO BEPHBIX OTBETOB —OT 66 10 89%.

bazoBeiii ypoBeHb (OlieHKa «3»): YKCI0 BEPHBIX 0TBETOB -0T 5010 65%..

Huskwuit ypoBeHb (OlIeHKA «2%»): YUCI0 BEPHBIX 0TBETOB MeHee 50%.

Hopmul oyenox mecma:

Bricokuil ypoBeHb, OlleHKa «5»: 4rciio BepHbIX 0TBeTOB —0T 90 1o 100%.

[ToBbIICHHBIH YPOBEHB (OIICHKA «4%»): 4UCIIO BEPHBIX OTBETOB —OT 66 10 89%.

ba3oBblit ypoBeHb (OLIeHKa «3%»): YUCII0 BEpHBIX OTBETOB -0T 50110 65%.

Hwuskwuit ypoBeHb (OLIeHKA «2»): YUCIIO BEpHBIX 0TBETOB MeHee 50%.

Hopmul oyenox yemnozo omeema:

Bovicoxuii yposenv (olieHKa «5») BBICTABIISCTCS, €CIU YYaIIUHCS: IMOCIEIOBATEIbHO, YETKO, CBS3HO,
000CHOBAaHHO M 0€30IIMO0YHO U3JIaraeT y4eOHbI MaTepua,

JaeT OTBET B JIOTMYECKOH TIOCIEIOBATEIBHOCTA C HCIOJIB30BAHUEM NPUHATONH TEPMUHOJIOTHH,
MOKa3bIBACT MMOHMMAaHUE CYITHOCTH PAacCCMaTPUBAEMBIX MMOHITHH, SIBICHUH U 3aKOHOMEPHOCTEH, TEOPHIA,
B3aMMOCBSI3€H; yYMEET BBIACIATH TJIABHOE, CaMOCTOSITEIBHO MOJATBEPXKAATh OTBET KOHKPETHBIMHU
npuMepamu, pakramuy,

CaMOCTOSITENILHO aHAJIM3UPYET U 00001IaeT TEOPETUUECKUI MaTepHal;

CBOOOMHO YCTaHABIMBAeT MeEXNpeaMeTHbie (Ha OCHOBE paHee MNPHOOPETCHHBIX 3HAHHWU) |
BHYTPHUIIPEIMETHBIC CBSI3H,

YBEPEHHO M 0€301TMO0YHO MPUMEHSET OTy4YeHHbIC 3HAHUS B PEIICHUH HOBBIX, paHEE HE BCTPEUABIIUXCS
3aad;

paloHaNbHO HCIONB3YeT HATJSAHBIE MOCOOMS, CIpaBOYHBIE MaTepHalbl, Y4eOHUK, TOTOIHUTEIHHYIO
JUTEPATypy, MEPBOMCTOUYHUKH, TPUMEHSET YIOPAJOYCHHYIO CHCTEMY YCJIOBHBIX OOO3HAYSHHWH NpHU
BEJICHUH 3alKCeid, COMPOBOXIAIOMINX OTBET, MMEET HEOOXOIMMBbIe HAaBBIKHM pabOThI ¢ MpPUOOpamH,
YepTeKaMH, CXeMaMH U Tpa(uKaMH, COITyTCTBYIOIUMHE OTBETY; JIOIYCKAaeT B OTBETE HEJOUYETHI, KOTOPHIE
JIETKO UCIPABIISET MO TPEOOBAHUIO YUUTEIS.

Togvrwennviii yposenv (oleHKA «4») BBICTABISCTCS, €CIM Y4YaIIUHCS: TOKa3bIBaeT 3HAHUE BCETO
W3YYEHHOTO y4eOHOro MaTepuaa; 1aeT B OCHOBHOM MPAaBHIbHBIN OTBET;

yueOHBIH MaTepuall H3j1araeT B OOOCHOBAaHHOW JIOTMYECKOHM MOCIEI0BAaTEIbHOCTH C IPUBEICHHEM
KOHKPETHBIX PUMEPOB, TIPU 3TOM JIONyCKAeT OAHY HErpyOyro onmmOKy win He 0oJiee ABYX HEI0YETOB B
UCTIOJIB30BaHUM TEPMHHOJIOTHH YYE€OHOTO TpEeIMEeTa, KOTOPhIE MOXKET HCIPABUTh CaMOCTOSTENBHO;
aHAJM3UPYeT U 0000IaeT TEOPETUYECKHI MaTepual,

OCHOBHBIE MTPaBWIIA KYJIbTYPHI YCTHOM pEyH;

OPUMEHSIET  YIOPSAJOUYEHHYIO  CHCTEMY  YCIOBHBIX  OOO3Haue€HWW TpH  BEACHHM  3amuceid,
COIIPOBOKIAIOIINX OTBET;

bazoswiii yposenv (o1ieHKa «3»), BBICTABIISAETCS, €CIM YYALIHICS: JEMOHCTPUPYET YCBOSHHE OCHOBHOTO
coliepaHusl y4eOHOro Marepuana, UMeeT NpoOesbl, He MPEMsATCTBYIONINE MaIbHEHIIEMY YCBOSHHIO
y4eOHOro Marepuana,

NpUMEHSIET MOTydeHHbBIE 3HAHHS TIPH OTBETE Ha BOIMPOC, aHAIH3E MPEITIOKESHHBIX CUTYaIUi 10 00pasiLy;
JOMYCKaeT OMIMOKH B MICTIONH30BAaHUH TEPMUHOJIOTHH YIEOHOTO MPEAMETa; TOKA3bIBACT HEAOCTATOUHYIO
c(hOopMUPOBAHHOCTH OTACIHHBIX 3HAHUA U YMEHUH;




BBIBOJIBI U 00OOIICHHUS apryMEHTUPYET c1ab0, AOMYyCKAaeT B HUX ONMIMOKH, 3aTPyIHSCTCS MPU aHAIU3E U
00001eHNN y4eOHOTO MaTepuana;

JTaeT HETOJIHbIE OTBETHl HA BOMPOCHI YYUTEINs WM BOCIPOU3BOJIUT COJAEp)KAaHUE paHEe MPOUYUTAHHOTO
y4eOHOro TEeKCTa, cJ1ad0 CBA3aHHOIO € 33JJaHHBIM BOIIPOCOM;

UCIIONIB3YET  HEYMOPSIOYEHHYI0 CHCTEMY YCIOBHBIX OOO3HAYeHWM TpU BEACHUU 3amuCel,
COIIPOBOXKJAIOIINX OTBET.

Huskuii ypoeenv (OlleHKa «2») BBICTABISICTCS, €CIAM YYAIMHCSA: HE PACKpPbLI OCHOBHOE COICpIKaHHE
yueOHOro Marepuaia B peeliax MOCTaBICHHBIX BOIIPOCOB;

HE YMeeT MPUMEHSTh UMEIOLINECs 3HaHUS K PeIICHHI0 KOHKPETHBIX BOIIPOCOB U 33]1a4 110 00pasiy;
JOMTYCKaeT B OTBETE OoJiee MBYX TPyOBIX OIMIMOOK, KOTOPHIE HE MOXKET HMCIPABUTH JIAXKE MPH MOMOIIH
yUalUXCcs U y4UTens

[lpu wu3ydyeHunm HOBOro Marepuana (TEKyHIMH KOHTPOJIb) OTMETKA CTaBHTCS TOJBKO IO IKEIAHUIO
YUEHUKA.

3a KOHTPOJIBbHYIO paboTy (TeMaTHYECKUH KOHTPOJIb) OTMETKA CTAaBUTCS BCEM, HO YUCHHK UMEET IPaBO B
TEYEeHUE JBYX Helelb MepecaaTh MaTepuall, UCIIPaBUTh OTMETKY.

[IpeaMeTHBIC YeTBEPTHBIC OLICHKH/OTMETKH OIPEACISIOTCS MO TEKYIIUM MPEIMETHBIM Pe3yJibTaTaM Kak
cpenHee apupMeTHIECKOe HAKOIIIEHHOH olileHKH. [1pu s3Tom oTMeTKa 4+ paccunThiBaeTcs Kak 4,5.
OO6mas knaccudukanys ommooK.

[lpu olleHKEe 3HAHWK, YMEHH M HABBIKOB Y4YaIlUXCS CJIEAyeT YYWUThIBaTh Bce ommOKu (rpyObie U
HErpyObIe) U HEJIOUYCTHI.

I'pyovimu cuumaromes ciedyrowue oumuUoOKU:

* HE3HAHHWE OMpEJENICHUs] OCHOBHBIX IIOHSATHH, 3aKOHOB, IPAaBWJ, OCHOBHBIX IIOJIOKEHUH TEOPHH,
He3HaHue GopMyIl, OOMIETIPUHATHIX CUMBOJIOB 0003HAUCHUH BEIHUWH, €IUHUI] UX U3MEPEHHUS,

* He3HAHWE HANMCHOBAHUH ¢IMHUI U3MEPCHHUS;

* HEYMEHUE BBIJICIUTh B OTBETE IIaBHOE;

* HEYMEHHUE TIPUMEHSTh 3HAHUS IS PEIICHUS 337129 U OOBSICHCHHUS SIBJICHUN,

* HEyMEHHUE JIeTIaTh BHIBOABI U 00OOIICHHUS,

* HEYMEHHUE YNUTATh U CTPOUTH I'paUKH U MIPUHIIMITHATIHLHBIC CXEMBI,

* HEyMEHHE TOJIrOTOBUTH YCTAHOBKY WIIU JIa0OpaTOpHOE 0OOPYIOBaHHE, MMPOBECTU OMBIT, HAOIIOACHHUS,
HEOOXOIMMBIE PacUeThl WIIM UCTIOIb30BaTh IMOJYIEeHHBIE TaHHBIE JUTSI BEIBOJIOB;

* HEyMEHHE TMOJIb30BaTHCS MEPBOMCTOYHUKAMH, YYEOHUKOM U CIIPAaBOYHHKAMU;

* HeOpeXHOE OTHOIICHHE K 000PYI0BaHHUIO, IPUOOpAM, MaTEpHaIaM.

K HerpyObIm ommbOkam cieayeT OTHECTH

* HETOYHOCTh (POPMYJIMPOBOK, ONPEENICHNH, IOHATUH, 3aKOHOB, TEOpUH, BbI3BaHHAs! HEMIOJIHOTOM 0XBaTa
OCHOBHBIX TPHU3HAKOB OMNPEIEISIEeMOro MOHATHS WJIM 3aMEHOW OJHOTO-ABYX M3 OSTHUX TPU3HAKOB
BTOPOCTETICHHBIMH,

* OIMOKU TP CHATUHU MOKAa3aHUN C MU3MEPUTENHHBIX MPUOOPOB, HE CBSA3AHHBIE C OMPEACICHUEM IEHBI
JICTICHUST [IKaJIbl (HApUMep, 3aBUCSIIUE OT PACIOJIOKECHUS W3MEPUTEIBHBIX MPUOOPOB, ONTUYECKUE U
ap.);

* OIMOKH, BBbI3BaHHBbIE HECOOJIIOJIEHUEM YCJIOBHI NMPOBENEHUS OMbITA, HAONIOAECHUS, YCIOBUI pabOTHI
npubopa, 00opyI0BaHMUS,

* OMHUOKK B YCJAOBHBIX 0003HAUYEHHUSIX HA MPHHIUIHAIBHBIX CXeMaX, HETOYHOCTh rpaduka (Hampumep,
U3MEHECHHE YTJia HAKIIOHA) | JIp.;

* HepalMOHAIBHBIA METOJ PEIICHUs] 3aJadd WJIM HEJIOCTaTOYHO MPOJYMaHHBIM IUIaH YCTHOTO OTBETa
(HapylIeHHE JIOTHKH, TOIMEHA OTJICJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMH);

* HepalMOHAJILHBIE METO/Ibl PaOOTHI CO CIIPABOYHOU U IPYTOM JINTEPaTypoOH;

* HEYMEHUE peliaTh 3a/1a4M, BHITIOIHATE 3aJJaHusl B 00IIIEeM BUJIE.

Heoouemamu sisnsiromes:

* HepalMOHaNbHBIC MPHEMbl BBIYUCICHUNW W TpeoOpa3oBaHUl, BBIMIOIHEHUS OIBITOB, HAOIIOIEHU,
3aJaHNH,

* OIIMOKHU B BBIYMCICHUAX (apudMeTHUECKUE — KPOME MATEMATHKH);

* HEOpEIKHOE BBITIOJHEHUE 3aMKCEH, UepTeKel, cxeM, TpaduKoB,;

* oporpaduueckue u MyHKTYallMOHHbBIC OIUOKH (KPOME PYCCKOTO SI3BIK)




OueHkKa yCTHBIX OTBETOB.

OTMeTKa «5» - CTaBUTCSA B TOM ClIy4ae, €CJIM YYallUiCcsl TTOKa3bIBAeT BEPHOEC MOHUMAHUE XUMUYECKOU
CYIIHOCTH pacCMaTPUBAaEMbIX SIBJICHUH ¥ 3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHi, JaeT TOYHOE
OTIpeIeIeHNE M UCTOJIKOBAaHUE OCHOBHBIX TMOHATHIA, 3aKOHOB, TEOPHIA, a TAK)Ke MPABUIBHOE ONpeIeeHue
XUMHYECKHX BEJIMYUH, X CIMHHUI] U CIIOCOOOB U3MEPEHUs; MPABUIBHO BBIMOJHACT YEPTECIKH, CXEMBbI U
rpaduKu; CTPOUT OTBET MO COOCTBEHHOMY TUIAHY, COIPOBOXIAET PACCKa3 HOBBIMHU MPUMEpPaMHU, YMEET
NPUMEHHUTh 3HAHWS B HOBOW CUTYaIlMM NPU BBIOJHEHHUU TPAKTUYECKUX 33aJaHHN; MOXET YCTAaHOBUTh
CBSI3b MEXK/y M3Y4acMbIM U PaHEe M3YYCHHBIM MATEPHUATIOM IO KYpCY XMMHH, a TaK ke C MaTepHalioM,
YCBOEHHBIM I10 H3YYCHHUIO JPYTUX MPEIMETOB.

OtMeTka «4» - CTaBUTCS, €CIIM OTBET YYCHHKA YAOBIETBOPSET OCHOBHBIM TPEOOBAHMSM K OTBETY Ha
«5», HO nmaH 0e3 WCMOJIB30BaHUsI COOCTBEHHOIO IUIaHA, HOBBIX NMPUMEPOB, O3 MPUMECHEHUS 3HAHUU B
HOBOW CHUTyanuu, 0€3 WCIONb30BaHHUS CBS3CH C paHee HW3YYCHHBIM MaTepUAOM, YCBOSHHBIM IIPH
U3YUYCHHH JIPYTUX TPEAMETOB; €CIHM YYalIHiCs JOyCTHII OJHY ONIMOKY MM He OoJiee IBYX HEJI0YETOB U
MOJKET X UCIIPABUTH CAMOCTOSATEIHHO WIIH C HEOOIBIION MTOMOIIBIO YIUTEIS.

OrmeTka «3» - CTaBUTCS, €CIOM YYallMHCSd TPABUIBHO TOHUMAET XHUMHUYECKYIO CYIIHOCTb
paccMaTpUBaeMBbIX SIBIICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/ICIbHBIC TPOOCITBI B YCBOSHUH
BOIPOCOM Kypca XHMHUH, HE MPEMATCTBYIOUIME NAbHEHIIEMY YCBOCHHIO MPOrPAMMHOTO MaTepuala,
yMEET MPUMEHSTh TOJyYEHHBIC 3HAHWS MPU PEHICHUU TPOCTHIX 3aJad C HUCIOJIh30BAHUEM TOTOBBIX
dopMys, HO 3aTpyAHSETCS TIpU pEIIeHHH 3a1av, TPeOYIIIUX MpeoOpa3oBaHus HEKOTOPBIX
dbopmyir; morrycTril He 60s1ee OAHON Tpy0oil OITMOKHU U IBYX HEJOYETOB, HE OoJiee OJHOM IpyOOi U OTHOM
He TpyOoil ommbOku, HEe Oonee ABYX-TpeX HE TrpyObIX OLIMOOK, OAHON He TpyOoil ommlOku u TPEX
HEJ0YETOB, JOMYCTHUJI YETHIPE WU TSATh HEJT0YCTOB.

OTMeTKa «2» - CTAaBUTCS, €CITU y4YallHiics HE OBIIaIe]l OCHOBHBIMH 3HAHUSIMU U YMEHHH B COOTBETCTBHUHU
¢ TpeOOBaHUSIMHU TPOTPAMMBI U JIOIYCTHII OOJIBIIIE OMIMOOK M HEAOYCTOB, YeM HEOOXOAMMO ISl OLICHKH
«3» .

OueHka NMMCbMEHHBIX PadoT.

OtMmeTKka «5» cTaBUTCS 32 pabOTY, BHIIIOJIHEHHYIO TOTHOCTHIO 0€3 OMMOOK M HEJIOUETOB.

OtMmetka «4» cTaBUTCS 3a paOOTY, BHIIIOJHEHHYIO MTOJIHOCTHIO, HO MIPU HAJIMYUU B HEll He Oosiee OHOU
rpy0oif OIMOKH U OJJHOTO HeJloueTa ; He 0oJiee TpeX HEJOUETOB.

OtmeTKa «3» CTaBHUTCS, €CJIM YUCHUK BBIMOJIHUI IPAaBUIBHO HEe MeHee 2/3 Bcel paboThl WK JTOMYCTHII
He Oojee ogHOW rpyOoi omMOKM M JBYX HEJAOYETOB, He Oojee OIHOW IpyOoi M OIHOW HerpyOoit
omnOKH, He Oosiee Tpex HerpyObIX OIIMOOK, OJHOM HErpyOoi OIIMOKU U TPEX HEJOYETOB, MPU HATUYUU
YEeThIPEX-TISTH HEI0UYETOB.

OTMeTKa «2» CTaBUTCSA, €CIU YUCIO OMIMOOK W HEJOYETOB IPEBBICHIO HOPMY OICHKH «3» WIH
BBITIOJIHCHO MPaBHJIBHO MeHee 2/3 Bceit paboThl.

OneHka KOMOMHUPOBAHHBLIX KOHTPOJIBHBIX PadoT.

[IIkana nepeBoa B MATHOAIIILHYIO CUCTEMY OIEHKU

Otmetka «5» craBurcs 3a BeimonHerne 90-100% paboTsr.

OtmeTka «4» ctaButcs 3a BeimonHeHue 70-89 % pabotsr,

OtmeTka «3» cTaBUTCH 3a BhimoHeHHe 50-69%

OTMeTKa «2» CTaBUTCH 3a BBINIOJIHEHNE MeHee 50%,

Kputepum onieHUBaHHUs TECTOBBIX KOHTPOJIbHBIX PadoT.

[IIkana nepeBoaa B MATHOAIIIFHYIO CUCTEMY OIEHKU

Otmetka «5» craBurcs 3a BeimonHeHne 90-100% paboTs.

OtmeTka «4» ctaButcs 3a BeimonHeHue 70-89 % pabotsr,

OtmeTka «3» cTaBUTCS 3a BhImoHeHHe 50-69%

OTMeTKa «2» CTaBUTCH 3a BBINIOJIHEHNE MeHee 50%,

OueHkKa NPOEKTHBIX padoT.

OTMeTKa «5» CTaBUTCS €CIU IIeNb 4eTKo chopmyrrpoBaHa U yoenuTenbHo obocHoBaHa. [IpencraBien
pa3BepHYTHIN TUIaH JOCTHKCHHS IEJIA MPOeKTa. Tema mpoeKTa pacKphiTa MOJTHOCTHIO M MCUYEPITBIBAOIIIC.
Pabota coaepKuT 10CTaTOYHO MOJHYIO HHPOPMAIMIO U3 Pa3IUYHBIX UCTOYHHUKOB. [IpencraBien anamms
CUTYyAIIMid, CKJIA/IBIBABIINXCS B XOJ¢ PaOOTHI, CIIEIaHbl HEOOXOTUMBIE BBIBOJIbI, HAMEUEHBI TIEPCIICKTHBEI
pabotel. PaboTa oTiiMyaeTcss TBOPYECKUM MOJIXOI0M, COOCTBEHHBIM OPUTHHAILHBIM OTHOIIIEHUEM aBTOpa



K uzaee npoekra. Pabora oTimyaercss YETKMM M IPaMOTHBIM O(OPMJIEHHEM B TOYHOM COOTBETCTBHM C
YCTAHOBJICHHBIMH IPaBUJIAMH. BBICTYIUIEHHE COOTBETCTBYIOT TPeOOBAHHUSAM IMPOBEACHHS NMpPE3CHTAINH,
OHO HE BBIIUIO 332 PaMKHU perjiaMeHTa, aBTOp BIaJAeeT KyJbTypoil OOLIeHUs C ayIUTOpUEH, Tpe3eHTaUs
XOpOIIO TMOJTOTOBJICHA, aBTOPY YAaloCh 3aMHTEPECOBaTh ayAUTOpuio. [IpOAyKT MOTHOCTHIO
COOTBETCTBYET TpeOOBaHUSIM KadecTBa (dCTETHUYCH, YHOOCH B UCIOJIB30BAHUH, COOTBETCTBYET
3asIBJICHHBIM LIEJISIM).

Otmerka «4» cTaBUTCA eciu Lelb ¢(hOpMyIMpOBaHa, HO He o0ocHoBaHa. [IpencraBieH kpaTkuil Iu1aH
JOCTIDKEHUS IIeTIH MPoeKTa. Tema MmpoekTa pacKpbiTa He MOJHOCTHIO. PaboTa comepKUT He3HAUNTENbHBIN
00beM Moaxofsmedl MHGpOpPMaluK U3 OrpaHUYEHHOI'O YHcia OAHOTHUIIHBIX MCTOYHUKOB. [IpencraBieH
pa3BepHyTHI 0030p PabOTHI MO TOCTHKEHHUIO IIeTIeH, 3asBICHHBIX B poekTe. PaboTa camocTosTensHas,
JEMOHCTPHUPYIOLIAsi CEPhE3HYI0 3aMHTEPECOBAHHOCTh aBTOpA, HPEANPHUHITA MOIBITKA IPEICTABUTH
JUYHBIA B3MJIAJ HAa TEMy MPOEKTa, MPUMEHEHBI 3JIEMEHTHI TBOpYeCTBA. [IpeAmpUHATHI MONBITKA
oopMUTh pabOTy B COOTBETCTBUM C YCTAaHOBJIEHHBIMHU IPAaBUJIAMH, MpPUIATh €d COOTBETCTBYIOILYIO
CTPYKTYpY. BBICTymieHHE COOTBETCTBYIOT TpEOOBAaHHMSIM HMPOBEACHUS IMPE3CHTAIMH, OHO HE BBIILIO 3a
paMKH periiaMeHTa, HO aBTOp HE BIaJeeT KyJIbTypoil OOLIeHHs ¢ ayIuTopHedl (yMeHHe OTBevaTh Ha
BOIIPOCHI, JIOKA3bIBaTh TOUKY 3peHUs). [IpOYKT HE TOIHOCTHIO COOTBETCTBYET TPEOOBAHUSIM KadecTBa
Otrmerka «3» CTaBUTCS eclid Lenb CPOpMyIMpoBaHAa HeEYeTKo Ju0o He chopMyIMpOBaHa.
[IpencraBneHHbIH MJ1aH HE BEIET K JOCTHIKEHHIO LM MPOeKTa. Tema mpoekTa packpbiTa (pparMeHTapHO.
Bonbmas yacTh npeacraBieHHON MHQOPMAMK HE OTHOCUTCS K TeMe paboThl. AHAIM3 3aMEHEH KPaTKUM
ONKCAaHUEM XO0JIa M TIOpsiIKa pabOThl. ABTOp MPOSIBIJI HE3HAYUTEIBHBIM HHTEPEC K TEME MPOEKTa, HO He
IPOJIEMOHCTPUPOBAT CAMOCTOSITEILHOCTH B paldoTe, HE MCIOJIb30Bal BO3MOXXHOCTH TBOPYECKOIO
nojaxona. B muceMeHHO# yacTu pabOTBI OTCYTCTBYIOT YCT@HOBJICHHBIE NMPABHJIAMH IMOPSAIOK W YETKas
CTPYKTYpa, JOIYLICHbl OIIMOKM B OGOpMIIEHHH. BBICTyIUIeHHE HE COOTBETCTBYET TpeOOBaHUSAM
IPOBEJICHUS MPe3eHTaluu. [IpOCKTHBII MPOIYKT HE COOTBETCTBYET TpEeOOBaHMSAM KauyecTBa (ICTETHKA,
yI00CTBO HCIIOJIb30BAHHsI, COOTBETCTBHE 3asIBIICHHBIM IICJISIM)

Ounenka yMeHmii pemiath pacueTHble 3a/1a4H.

OTMmeTKa «5» CTAaBUTCS €CJIM B JIOTHYECKOM PACCYXKAECHUU M PElICHHM HEeT OIMOOK, 3ajaya pelieHa
palMoOHATBHBIM CTIOCOO0M;

OtmeTka «4» cTaBUTCA €CIU B JOTMYECKOM PACCYXACHUHU U PELICHUs HEeT CYIIECTBEHHBIX OIIMOOK, HO
3aJaua perieHa HeparoHaIbHBIM CIIOCOOOM, HITH JIOMYIIEHO He 0oJiee TBYX HECYIIECTBEHHBIX OIIHOOK.
OTtmeTKa «3» CTaBUTCS €CIU B JIOTHYECKOM PACCYXJIEHUU HET CYLIECTBEHHBIX OLIMOOK, HO JOMyIeHa
CyIIECTBEHHAsI OIMOKA B MaTEMAaTUIECKUX pacueTax.

OtmeTKa «2» CTaBUTCA €CIM HMEETCS CYIECTBEHHbIE OIIMOKM B JIOTHUYECKOM DACCYKICHUU U B
pEIIeHHH.

Ouenka pedepara.

Uznoxennoe moHuMaHue pedepara Kak I[EITOCTHOTO aBTOPCKOTO TEKCTa OMpPEIeNseT KPUTEPUU €ro
OLIEHKH:

- HOBH3HA TEKCTa,

- 000CHOBaHHOCTb BbIOOpA HCTOUHUKA,

- CTETIeHb PACKPBITUS CYIIIHOCTH BOIIPOCA,

- coOmoieHus TpeOoBaHUN K 0(POPMIICHHUIO.

HoBu3zna Ttekcra:

a) aKTyaJIbHOCTb TEMBbI UCCIICIOBAHMS;

0) HOBHM3Ha W CaMOCTOSITEIBHOCTh B IIOCTAHOBKE MPOOJIEMbl, (OPMYJIHMPOBAHHE HOBOTO aCIEKTa
U3BECTHOM MPOOIIEMBI;

B) YMEHHE paboTaTh C JIUTEPATypOd, CHCTEMATH3UPOBATh U CTPYKTYPHUPOBATh MaTepHal,

T) CAMOCTOSTENILHOCTD OLIEHOK U CYXKJICHHIA;

1) CTUJIEBOE €IMHCTBO TEKCTA, €AMHCTBO KAHPOBBIX YEPT.

CreneHb pacKpbITUs CYIIHOCTH BOTIPOCA!

a) COOTBETCTBHE IUIaHa TeMe pedeparta;

0) COOTBETCTBHE COICPKAHHS TEME U TUIaHy pedepara,

B) IIOJIHOTA U INTyOWHA 3HAHUI 110 TEME;

) yMeHHEe 000011aTh, JeTaTh BHIBO/IbI, COTIOCTABIISAThH PA3IMYHBIC TOUYKU 3PEHHS IO OJJHOMY BOIIPOCY



O060CHOBaHHOCTH BHIOOPA HCTOYHUKOB:

a) OIICHKA WCIIOJIb30BAHHOW JIUTEPATyphl: MPHUBJICYCHBI JM HauOOJIee HM3BECTHBIC PabOTHI MO TEME
ucciaenoBanus (B T.4. )KypHaJIbHbIC MyOJIMKAIUK TMOCICIHUX JIET, MOCISAHUE CTATHCTHYCCKHUE TaHHbBIC,
CBOJIKH, CIIPABKH H T.]I.).

Cobmronenue TpeboBaHM K 0POPMIICHHUIO:

a) HACKOJIbKO, BEPHO, OPOPMJICHBI CCHUIKA Ha HCIOJIB3YyEMYIO JHMTEPATypy, CIIHCOK JIUTEpaTypbl; O)
OllCHKAa TPaMOTHOCTH W KYyJbTYpbl u3lIoxkeHus (B T.4. opdorpadudeckoil, IMyHKTYallMOHHOM,
CTHJIUCTUYCCKOM KYJIbTYPbI), BJaIcHHE TCPMUHOIOTHEH;

B) coOroienne TpeboBanmii K 006EMY pedepara.

VYyamumiics npeacTasisieT pedepar Ha peleH3HI0 He MO3JHEee YKa3aHHOTO CPOKA.

Jlnst yeTHOTO BBICTYIUICHHS y4ariemycst goctatouno 10-20 MunyT.

OtrMeTka «5» CTaBUTCS €CIM  BBIOJIHGHBI BCe TPeOOBaHWs K HAMHMCAHWIO W 3amuTe pedeparta:
o0o3HavyeHa mpoOiemMa U 0OOCHOBaHa €€ aKTyalbHOCTb, CHAEJIaH KPAaTKUil aHalu3 pa3jMYHbIX TOYEK
3peHUsl Ha pacCMAaTPUBAEMYIO TIPOOJIEMY U JIOTHYHO M3JI0XKEHA COOCTBEHHAS TO3UIHSI, CPOPMYTUPOBAHBI
BBIBOJIbI, TE€Ma pAaCKpbITa IOJHOCTHIO, BBIIEPKaH O00BEM, CcOOIMIOACHBI TpPeOOBaHUS K BHEIIHEMY
0 OPMIICHHUIO, TaHBI IPABWIILHBIC OTBETHI Ha JIOTIOJTHUTEIIBHBIC BOITPOCHI.

OtMeTKa «4» CTAaBUTCS €CIU BBIMOJIHEHBI OCHOBHBIE TpeOOBaHuUs K pedepaTy U ero 3aliuTe BhIINOIHEHBI,
HO TIPW 3TOM JOIYIIECHbI HEMOUYEThL. B YacTHOCTH, MMEIOTCS HETOYHOCTH B H3JIOKCHHUU MaTepuaa;
OTCYTCTBYET JIOTHUECKasl MOCJIE0BAaTeIbHOCTh B CYKJICHUSAX, HE BBIAEpKaH 00BEM pedepaTa; UMEIOTCS
yIynieHusi B 0QOpMIICHUH; Ha TOTIOJTHUTEILHBIC BOIPOCHI IIPH 3aIIUTE JAHBI HETIOJHBIC OTBETHI.
OtMeTKa «3» CTaBUTCS €CIIM UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHs OT TpeOOBaHUM K pedeprupoBaHHUIO.
B yacTHOCTH: Tema OCBeIeHA JIMIIb YAaCTUYHO, JONYIIEHBI (PaKTHYSCKHUE OIMUOKH B COJICPKAHUHU
pedepara WK pu OTBETE Ha JOMOJHUTEIbHBIE BOMPOCH]; BO BPEMs 3aIUThl OTCYTCTBYET BHIBO/I.
OTMeTka «2» cTaBUTCS €clM TeMa pedepara HE packpbiTa, OOHAPYKHUBACTCS CYIISCTBEHHOE
HEMOHUMaHUE POOJIEMBI.

OBIIASI XAPAKTEPUCTUKA MPOMEXYTOUYHOM ATTECTAIIMU PABOThI

no yuedoHomy nmpeamery «MaTeMaTHKa»
7191 5 KJ1accos.
Hean padoThI:

BrisiBUTH chOpMUPOBAHHOCTH 0a30BBIX YMEHHUI 10 MaTeMaTuke, 0003HAUEHHBIX B 00s13aTEIILHOM
MUHHUMYME COJIEp)KaHUs Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs:

BJIQJIETh MOHATHUIMH, CBSI3AHHBIMU C JIETUMOCTBIO YHCEJl, YMETh BBIIIOJIHAThH MEPEX0] OT OJHOMU
dbopMBl 3amHMcH 4Yuciia K JIPYro, yMETh BBHINOJHSATH apuPMETHUYECKUe ACHCTBUA C HATypaJbHBIMU
YyHuCliaMU, APOOSMH, YMETh BBIMOIHATH OCHOBHBIC JEHCTBUS CO CTEMEHSMH, YMETh BBIMOJIHATH PACUETHI
o ¢popMysam, yMETh pelaTh TEKCTOBBIE 3aJJa4H, CBSI3aHHBIC C TIPOLICHTAMH, U JIp.

1. Cooeprrcanue npomescymounoii ammecmayuonnou padomol

ConepxaHne  TPOMEKYTOYHOM  aTTECTAIlMOHHOW  pabOThI  OMpeAeNseTcss  OCHOBHBIMH
pe3yiabTaTaMu OCBOEHHUSI COJIEpXKaHUs MpOorpaMmbl Mo pazgenam: «HaTypanpHble yucia W IIKaIbI»,
«CnoxeHne W BBIYMTAaHUE HATYpPaJbHBIX YHCEN», «YMHOXXEHHWE W JCIICHHE HATypPaJIbHBIX UHCEI»,
«OOBIKHOBEHHBIE Jpo0Ou», «JlecsaTuunple npoOu. CrloxkeHHWe W BBIUUTAHUE ECATUYHBIX ApoOei»,
«YMHOKEHHUE U JICTICHUE IECSITUIHBIX TPOOEii»

2. CmpyKkmypa npomexcymouHoll ammecmayuoHHOU padomel U XapaKmepucmuKka 3a0anuil.
B paGoty BxoasT 3a1aHus HA TPOBEPKY CHOPMUPOBAHHOCTH METATIPEIMETHBIX YMEHUM !

e VYMeHHE BHJIETh MAaTEMAaTHUYECKYIO 3a7ady B KOHTEKCTE TPOOJIEMHOM CHUTyallud B JIPYTHX
JUCLUILIMHAX, B OKPYXKAIOIIEH KU3HH.

e VYMeTh HAXOJUTh B Pa3IUYHBIX MCTOYHHUKAX WH(MOPMAIIMIO, HEOOXOIUMYIO NI MAaTEMATUYECKUX
po0JIeM, U TIPEACTABIATE €€ B MOHATHON (opMe; TPUHUMATh PEIIEHNE B YCIOBHUSIX HETIOJHON U
U30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(POPMALIUH.

e [loHumaHue CyIIHOCTH AJITOPUTMHUUYECKUX MPEANUCAaHUN U YMEHUE JEHCTBOBATh B COOTBETCTBUU
C MPEUI0KEHHBIM aJITOPUTMOM.



e VYMeEHHE IUIAHUPOBAaTh M OCYUIECTBIATH JAESATEIBbHOCTb, HAIpPaBICHHYIO Ha pEUICHHE 3ajad
HCCJIEIOBATEIILCKOTO XapaKTepa.
PaGora HOCUT KOHTPOJBHBIN XapakTep: KaxIoe 3aJaHie HamnpaBlIeHO Ha JHArHOCTHUKY
OIPEIEIEHHOTO YMEHHUS.
3a/laHusl CYMTAIOTCS BBIOJHEHHBIMU IIPU OTCYTCTBUH OLIMOOK.
Bonpocs! 1-7 6a30Bblii ypoBeHb, 8-10 MOBBIIICHHOH CI0KHOCTH.
3. Koouguxamop nemenmos cooepicanus npomexdcymouHoll ammecmayuoHHou padoomol

Kon ba3oBblii ypoBeHb

KOHTPOJIHP 3nanue/lIoHuManne

yeMOTro

YMEHHUS
TpeooBanusi( yMeHus), npoBepsieMble 32 JaHUSIMH PAdOThI
Tlosepsiemvie ymenus

1.1 YMeTh CpaBHUBATh HATypaJbHbBIE YHCIA.

11 YMeTh NpeICTaBIATh HEMPABIWIBHYIO P00 B BUJIE CMEIIAHHOTO YHUCIIA.

1.2 [TpoBepuTh MOHUMAHUE CYIIIHOCTH aJTOPUTMHUYECKHUX MPEIITUCAHHM, YMETh
ONPEEIATh NOPSAOK IEUCTBUM.

1.1 YMeTb BBINOIHATh CJIOXKEHUE JCCATUUHBIX APOOeH.

1.1 YMeTh BHINONHITh YMHOXEHHE IECATUYHBIX JPOOEil.

1.1 YMeTh BBINOJTHATh JACJICHUE JECATUYHBIX TpOOeH.

Pemenue 3a1a4 M NX NpaKTHYECKOE IPUMEHEHHE
IIpoBepsiemble ymMeHHs

1.2 YMeTh CpaBHHBATh JCCATUIHBIC TPOOH.

1.2 YMeTb cpaBHUBATh JECSTUUHBIE IPOOH.

1.2 YMeTb CpaBHUBATh JECSTUUHBIE IPOOH.

1.2 YMeTh OKpYTJISATh YKCTa JI0 IeCATHIX U COTHIX

6.3 [ToBepsieTcst AeiicTBHE aHATM3UPOBATH CIIOCOOHOCTH CJIEIAaTh BHIBOJ U3

3aJ]aHHON CHUTYAIMH, aJITOPUTM M XOJI perieHust (HaXOauTh CpeHee
apu(METHUECKOE HECKOIBKUX YHCE).

1.3 YMeTh pelaTh TEKCTOBBIE 3a1a4H, BBIITOIHSASA IPUKUIKY U OLICHKY
pe3ysbTaTa BeIYHUCIIeHHH ( HAXOUTh YacTh OT YMCJIA)
6.3 [TpoBepsieTcst cIOCOOHOCTD «yEP)KUBATh» IEJb AEATEIBHOCTU B X0J1€

penieHus yueOHBIX 3ajau.
IloBbIlIEHHBIH YPOBEHD

lIposepsiemvle ymenus

1.3 YMeTh peniaTh TEKCTOBBIE 3a/1a4M, CBA3aHHbBIE C MPOLEHTAMM.

2.4 YMeETh UCIIOIb30BaTh 3aKOHBI CIIOKEHHUS, YMHOKEHUS ISl YIPOLLEHUS
YHCIIOBOTO BBIPAKEHUS.

1.3 YMeTh pemaTh TEKCTOBYIO 3a/1auy Ha ABHKCHHUE 10 PEKE, aHATU3UPOBATH

CJIOXXKMBIIYIOCA CUTYAIIUIO.

4. Bpems u cnocoowl 6bIN0IHEHUS PAOOMbL

Ha Beimonnenue mpoBepouHoit paboTel orBogutcss 40 muHyT. Kakapli ydeHUK moOTy4daeT
TUIAKTUYECKU MaTepuall ¢ TeKCTOM PaOOThI U JUCT C TMEYaThl0 00pa30BaATEIBHOTO YUPEIKICHUS, Ha
KOTOPOM (PUKCUPYIOTCSI OTBETHI.
5. Oyenka 6bINONHEHUA 3A0AHUTL RPOMENCYMOUHOU AMMmMeCmayuoHHOu padomul

Kputepuii onieHrBaHus pabOTHI:

Kaxnoe 3amanne Nel- Ne7 onienuBarorces B oaud 0aint, 3agaausa Ne 8, Ne 9 u NelO oneHuBarorcs B
2 6ama. Beero 3a pabory 13 Gamos.

\ OtmeTtka \ KosanuectBo 6a/1510B




«5» 11- 13 6amnoB
«4 8 — 10 6aymioB
«3» 4 — 7 6auioB
«2» 0 - 3 O6amtoB

6. lemoncmpayuonnsiit eapuanm

1. Beruuciure: 6,8 - 0,05.
2. Berunciure: 201 - 5,3
3. Haiigure 3Hauenue Boipakenus: 1,8 —-18:(7-4)

55 .
4.IlpencraBbTe HENMPABUWIbHYIO ApOOb ~ B BUJIE CMENIAHHOH.

5. Pemnre ypaBuenue y - 3,45=6,5
6. Oxpyriaute uncio a) 21,418 mo cotsix; 6)21,394 10 aECATHIX:
7. CpaBHute uncna: a) 2,85 u 2,95; 6) 1,24 wu 1,192;

2
8. Hmuna popoxku 36 wmerpoB. OTpeMOHTHpPOBAIU 3 MOPOXKKH. CKOJIBKO METPOB  JIOPOKKH

OTPEMOHTHUPOBAIH?

9. Jloaka mwra o Teuennto 0,8 u ' nporuB Tedyenus 0,3 u. CoOCTBEHHAs CKOPOCTh JOAKU 3,8 KM/, a
ckopocTb Teuenus 1,3 km/u. Kakoii myTs nporinia j1oka 3a 3To Bpemsi?

10. Termmoxox paccuntan Ha 1000 maccaxkupoB u 30 wieHOB koMaHIbl. Kaxkaas cracaTenpHas IUTIOTIKA
MoxkeT BMecTuTh 50 uenoBek. Kakoe HauMeHbIlee YMCIIO MITIONOK JOJLKHO OBITh Ha TEIUIOXO/E, YTOOKI B
ciiydae HeOOXOIMMOCTH B HUX MOYKHO OBUIO Pa3MECTUTh BCEX IMACCAKUPOB U BCEX YICHOB KOMaH/IbI?

OBIIASI XAPAKTEPUCTUKA MPOMEKYTOUHOM
ATTECTAIIMUOHHOM PABOThI

no yueonomy npeomemy «Mamemamuka»
0na 6 Knaccos

Hean padoThI:

Bo1sBuTh c(hopMUpPOBAaHHOCTH Oa30BBIX YMEHUI 110 MaTeMaTHKe, 0003HAYEHHBIX B 0053aTETbHOM
MUHUMYME COJICp’KaHUsS Ha yYPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsI:

BJIAJIETh MOHATUSAMH, CBSI3aHHBIMHU C JIEJIMMOCTBIO YHCEJ, YMETh BBIIIOJIHATH EPEX0] OT OJHOM
(GopMBbI 3amKcH YUCiIa K JPYyroi, yMEThb BBIIOIHIATH apupMETHUECKHE TEeHCTBUS C palliOHAIbHBIMU
YHCIaMH U IPOOSIMH, YMETh BBITIOJIHATh OCHOBHBIE IEHCTBUS CO CTENEHSMHU, YMETh BBINOJIHATH PacUEThI
1o (opmysam, yMeTh peliaTh TEKCTOBBIE 3a/1a4M, CBSI3aHHbBIE C POLIEHTAMHU, U JIp.

1. Cooeporcanue npomescymounoii ammecmayuoHnou padomol

ConepxaHue  TPOMEKYTOYHOW  aTTECTAIlMOHHOW  pabOThI  OMpeneNseTcs  OCHOBHBIMH
pe3yJbTaTaMl OCBOEHHsS COJIEpKaHHMsS MPOTrpaMMBbl MO pasznenaM: «JlemuMmocThb uyucen», «CroxxeHue u
BbIUUTaHUE ApoOel ¢ pa3HbIMU 3HAMEHATEISIMU», «YMHOXEHHE W JIeJICHHEe OOBIKHOBEHHBIX IpoOei»,
«OTHoOWIEHNs U nponopuun», «IlonoXUTENbHbIE U OTpULIATENbHBIE UnCIa», «CII0XKEHUE U BbIYUTAHHE
MOJIOKUTENBHBIX U OTPUIATENBHBIX YHCET», «YMHOXKEHHE U JIeJICHHE TIOJIOKUTENBHBIX U

OTPULATCIIBHBIX YUCCII»?, «Pernienue ypaBHeHHﬁ)).

2. CmpyKkmypa npomescymounoi ammecmayuoHHOI padomul u XapaKmepucmuxka 3a0anHui.
B paboty BxomsT 3a1aHus Ha IPOBEPKY CPOPMUPOBAHHOCTH METANPEAMETHBIX YMEHUH, 3aJaH¥sI
e VYMeHHE BHJIETh MaTEeMAaTHYECKYIO 3a/ady B KOHTEKCTE€ NPOOJIEMHOW CHTyallud B JPYTUX
JTUCLUIUIMHAX, B OKPYXKAIOIIeH KU3HU.
e VYMeTh HaXOAWUTh B PA3IMYHBIX MCTOYHHKAX MH(POPMALNIO, HEOOXOIUMYIO Ui MaTeMaTHUECKUX
npoOJieM, ¥ IPEeACTaBIATh €€ B MOHATHOW (OopMe; MPUHIMAThH PEUICHUE B YCIOBUSAX HEMOJIHOW U
U30BITOYHON, TOUHOW U BEPOSITHOCTHOM MH(POPMALIUH.



o [loHuMaHWE CYIIHOCTH aJTOPUTMUYECKUX MPEANUCAHUN U YMEHHE JACHCTBOBATH B COOTBETCTBHUH
C TIPEJI0KEHHBIM aJITOPUTMOM.
e VYMeEHHE TUIAHUPOBAaTh M OCYIIECTBIATH JACSITENHLHOCTh, HANPAaBICHHYIO Ha pEIICHHE 3a1ad
UCCIIEIOBATEIILCKOTO XapaKTepa.
PaGora HOCHUT KOHTPOJIBHBIN XapakTep: KaXJIoe 3aJaHre HalpaBlIeHO Ha JHATHOCTHKY
OTIPENIEIEHHOTO YMEHHUSI.
3aiaHusl CYMTAIOTCS BBHITIOJTHEHHBIMU TIPH OTCYTCTBUU OLITHOOK.
Bormpocsr 1-5 6a30Bb1il ypoBeHb, 6-8 MOBBIIIEHHON CI0KHOCTH.
3. Kooughuxamop 31emenmog cooeprcanus npomedcymouHoll ammecmayuoHHoil paoomul

Kon ba3oBblii ypoBeHb
KOHTPOJIUP 3Hanue/TIoHMMaHue
yeMOro
YMEHUS
TpeooBanusi(ymMeHus), mpoBepsieMble 3aJaHUSIMH PAa00OTHI
Tlosepsiemvie ymenus
1.1 BrnageTs NOHATHEM, CBI3aHHBIM C IEJIMMOCTBIO YHCEIL
11 YMeTh BBINOIHATH MEPEXO0JT OT OJHON (OPMBI 3aIHUCH YHCIIA K APYTOH.
1.2 YMeTh CpaBHHBATh JCCATUYHBIC U OOBIKHOBEHHBIC TPOOH.
1.1 YMETh ONpeiensiTh MOCIeT0BATEIBHOCTh ApU(DMETHICCKUX JCHCTBHM.
11 YMeTh NPUMEHSThH 3aKOHBI CJIOKEHUS, YMHOXKCHHUSI.
3.1 YMeTh peniaTh TUHEIHBIC ypaBHEHUSI.

Pemenue 3a1a4 U MX NPaAKTHYECKOE IPUMEHEHHE
ITpoBepsieMmble ymeHUs

1.3 YMern peiiaTh TCKCTOBBLIC 3aJa4M, CBA3AHHBIC C MPOUCHTAMMN

1.3 YMeTh pemaTh TEKCTOBBIE 3a/1a4H, BBIITOJIHSAS IPUKUAKY U OLICHKY
pe3yJibTaTa BBIYUCICHUM.

IloBbIlIEHHBIH YPOBEHD

IIposepsiemvle ymenus
2.4 YMeTh BBINOIHITh COBMECTHBIE IEUCTBUSI ¢ OOBIKHOBEHHBIMU U
JECSITUYHBIMU JPOOSIMHU, ONPEAEISATh MOPSAIOK BHIIOIHEHUS IeHCTBHUM
3.1 YMeTh penaTh JIMHEMHbIE YpaBHEHUS,
2.1 YMeTh pelaTh 3a1a4i HaX0XKACHUS YaCTH OT YUCIIA,

Bbicokuiil ypoBeHb
IIposepsiemvle nousamus
3.1 YMeTh peniaTh TEKCTOBYIO 3a/1a4y C IOMOUIIBIO JIMHEHHOTO YPaBHEHUS.

4. Bpemsa u cnocoosl évinonnenusn pabomot

Ha BemonHenue unpoepouHoid paboTel oTBomutcs 40 muHyT. Kakmslii yd9eHUK MoirydaeT
TUIAKTUIECKAHA MaTepHan ¢ TEeKCTOM pPadOThI W JIUCT C IMEYaThI0 00pa30BaTEIBHOTO YYPEKICHUS, Ha
KOTOPOM (PUKCHPYIOTCSI OTBETHI.
5. Ouenka évlnonHenUs 3a0AHUIL RPOMENHCYMOUHOI AMMECMAUUOHHOI PAOOMbl
Kpurepnii oriennBanus paboThl:

Kaxmoe 3aganue Nel a), 6), B), 1), 1) - Neb orienuBarorcs B oqun 0asut, 3aganus Ne 6, No 7 u Ne8
olieHuBaroTcs B 2 6anna. Beero 3a paboty 13 6amios.

OTMeTKa KoauuecTrBo 0a110B
«5» 13- 15 6amnoB
«4 9 — 12 6amnoB
«3» 5 — 8 GamoB
«2» 0 - 4 6amnos




Jlemoncmpayuonnslii éapuanm

1. Beruucnure: a) 2% . (—2%) ; 6) — g : (—Z); B) 7%+ 42;

r)25—-32; 1) —3 - 26.

2. Pemute ponopumio: 7,2 1 24 =0,9 : x.

3. Pemmure ypaBuenue: - 2x + 16 = 5x + 30.

4. Yupoctute BbipaxkeHue: X — (3,5 + x).

5. B xuock npusesnu 600 razer, 20% npoxaim 10 o6eaa. CKOIBKO Ta3eT 0CTaloCh?

6. B mepBoM OuoHe B 3 pa3a Oouiblie MOJIOKA, 4eM Bo BTopoM. Eciu u3 nepBoro nepenuts 20 11 BO
BTOPOH, TO MOJIOKa B OuioHax OyzaeT mopoBHY. CKOJIIBKO MOJIOKA B KaXKIOM OHIOHE?

7. Beruucnure: 42:1 % - 15,6+1§.

. 7 . .
8. B nepBbIii yac aBTOMAIIMHA POIILIA 5 HAMCUCHHOTO TIyTH. KakoB HaMEUYEeHHBII TyTh, €CIIH B TICPBBIA
yac aBTomammHa mnpomuuia 70 km?

OBIIAS XAPAKTEPUCTHUKA ITIPOMEXYTOUYHOM ATTECTAIIMOHHOM PABOThHI
no yueonomy npeomemy «Mamemamura»
ona 1 knaccos

e padoThi:

BrIsiBUTE COPMHPOBAHHOCTH 0a30BBIX YMEHHUH M0 MaTeMaTHKE, 0003HAUYECHHBIX B 00s3aTEIHLHOM
MHUHHMMYME COJIEpKaHUs Ha YpPOBHE OCHOBHOT'O 001ero oopa3oBaHus:

BJIaJIETh OCHOBHBIMH TOHSTHSIMU MAaTEMaTHYECKOTO f3bIKA, BBIMOJIHATH 3JEMEHTApHbIE 3HAKOBO
CUMBOJIMYECKHE JEHCTBUSA: NPUMEHATh OYKBBI /s OOO3HAYEHMs YHCeN, A 3amucH  OOIIMX
YTBEPKACHUM; COCTABIATh OYKBEHHbIE BBIPAKEHUS 10 YCIOBUSM, 33JJaHHBIM CIIOBECHO, PUCYHKOM WJIU
YEepTEIKOM; MPeoOpa3oBbIBATh aireOpandeckue CyMMbl M HpPOU3BEACHHs (BBIMOJHATH IMPHBEACHHUE
HOJIOOHBIX CJIaraeMbIX, PACKPHITHE CKOOOK, YIPOIIEHHE TIPOU3BEICHU).

1. Cooeprcanue npomesrcymounoil ammecmayuoHHou padomol
CopnepxaHue NPOMEXYTOYHOM AaTTECTAlMOHHON paboThl ONpeAeNseTcss OCHOBHBIMH pe3yJbTaTaMH
OCBOEHUS COJIEp’KaHUs MIPOrpaMMBbI 10 paszznenam. «MaTemaTuuecKkuid A3blKk. MaTtemaTudeckas MOJAEIbY,
«Jluneitnas QyHkuus», «CucteMbl IBYyX JMHEMHBIX YpaBHEHUHN C IBYyMs MepeMeHHbIMU», «CTeneHb C
HaTypaJbHBIM IIOKa3aTeleM U €€ cBoiicTBa», «OpHowieHsl. Onepauun Haj OJHOWIEHAMU»,
«MHorousieHbl. ApupMETHYECKHE ONEepallud HaJ MHOrowieHamu», «Pa3nokeHne MHOTOYJIEHOB Ha
MHOKHUTENn», «DyHkmus y = x?», «HauanpHble TeoMeTpHYecKHe CBEAEHMA», «TpeyrombHHKH,
«[TapannenbHble NpsMbie», «COOTHOLIEHUS MEX/Ly CTOPOHAMH U yTJIaMH TPEYTOJIbHUKAY.

2. CmpyKkmypa npomexcymouHoll ammecmayuoHHOU padomol U XapaKmepucmuKka 3a0anui.
B paboty BxondT 3a1aHus Ha MPOBEPKY CHOPMUPOBAHHOCTH METAINIPEIMETHBIX YMEHUH, 3aaHHs

e VYMeHHE BHUAECTh MaTEMaTHYECKYyI0 3ajadyy B KOHTEKCTE€ MpOOJIEMHON cUTyalluM B APYTUX
JUCLUIUINHAX, B OKPYXXaIOUIEH KU3HU.

e VYMeTh HAXOAWUTh B PA3IMUYHBIX MCTOYHHKAX MH(POPMALNIO, HEOOXOIUMYIO Ui MaTeMaTHYECKUX
npo0iieM, U IPEJICTaBIATh €€ B MOHATHON (opMe; MPUHUMATh PEIICHNE B YCIOBUSAX HEIMOJIHOM U
U30BITOYHON, TOUHOW U BEPOSITHOCTHOM MH(POPMALIUH.

e JloHuMaHuE CYIIHOCTH aJrOPUTMUYECKUX IPEANNCAHUN U YMEHHUE AEHCTBOBATh B COOTBETCTBUM
C MPEUI0KEHHBIM AJITOPUTMOM.

e VYMEHHE IUIAHUPOBAaTh M OCYLIECTBIIATH JEATEIBHOCTb, HANPABIECHHYI0 Ha pELIEHUE 3a/1a4
HCCJIEIOBATEIIBCKOTO XapaKTepa.

PaboTta HOCHT KOHTPOJBHBIN XapakTep: KaKIoe 3a/JaHUE HAIMPABICHO HAa JUArHOCTUKY ONpEIeNEHHOTO
YMEHHSL.



3aaHusl CYUTAIOTCS BBIOJTHEHHBIMU IIPU OTCYTCTBUH OLIMOOK.
Bormpockr 1-5 6a30Bbiii ypoBeHb, 6-8 MOBBIIIEHHON CIIOXKHOCTH.
3. Koouguxamop nemenmoes cooepicanus npomMexdcymouHoil AammecmayuoHHou padoomol

Kon ba3oBblii ypoBeHb
KOHTPOJIH 3HaHue/lIOHUMaHKe
pyemoro
YMEHUS
llosepsemvie ymenus
11 YMeHue BBIITOIHATh apU(PMETHUYECKHE ASHCTBHSL C PALIMOHAIBHBIMH YHCIAMHU.
11 YMeHMeE BBIIIOIHAT OCHOBHBIE JIEHCTBHSI CO CTENEHSMH C LIEJIbIM II0KA3aTeIIEM.
2.1 YMeHue BBIITOJIHATh OCHOBHBIE AEHCTBUS C MHOIOWIEHOM, MCIIOJIB3Ys (POPMYJIBI
COKPAIIEHHOI0 YMHOKECHUS.
2.2 YMeHHE BBIIIOJIHATE OCHOBHBIE IEHCTBUS C MHOTOWICHAMHU.
2.3 YMeTb BBIIIOJIHATH PA3JI0’KEHNE MHOTOWIEHA HA MHOYKUTEIIH.
3.1 YMeTh peniaTb CUCTEMY JIMHEWHBIX YPaBHEHHUH.
3.1 VMeThb pelarth JMHeiiHoe ypaBHeHHe( HAXOAUTh KOPHHU) YPaBHEHUSL.
Pemienue 3a1a4 M MX NPaAKTHYECKOE IPUMEHEHHE
IIposepsiemvle ymenus
5.1 YMeTh peniaTb TeOMETPUYECKUE 3aa4M Ha HAXO0XKACHUE T€OMETPUYECKUX BEITUYHH
(BHYTpEHHHX YTJIOB)
5.1 YMeTh peniatb TeOMETPUYECKUE 3aa4M Ha HAXO0XKACHUE T€OMETPUYECKUX BEITUYHH
( BHELIHUX YTJIOB)
5.1 YMeTh penaTh INIAHUMETPUYECKYIO 3a7a4y Ha HAXOKJIECHUE T€OMETPUYECKUX
BEJIMYMH (JUIMHY CTOPOHBI TPEYTOJIbHHKA).
7.5 YMeTh uccnen0BaTh NOCTPOCHUE MOJIEH C UCIIOJIBb30BAHUEM IT'€OMETPUYECKUX
7.8 MOHATHUH U TEOPEM, ITPOBOJIUTH JIOKA3ATEIBHBIC PACCYKICHUS.
O1eHMBAaTh JIOTHYECKYIO MPABUIIBHOCTD PACCYKACHUH, paclio3HaBaTh OIIMOOYHbIE
3aKJIIOYEHUS.
IloBBINIEHHBIN YPOBEHD
IIposepsiemvle ymenus
3.1 VMeTb BBIIOJHSTh PelIaTh KBaJpaTHbIC ypaBHEHUS (HAXOAUTh KOPHU YPaBHEHHS),
OCYILIECTBIISISE HEOOXOJUMBIE TOXKJIECTBEHHBIE MPEOOpa30BaHMSL.

4. Bpemsa u cnocodwl ebinonnenus padomol

Ha BbInonHeHne kaxoi npoBepouHoi pabotel orBoauTcs 40 MunyT. Kaxkaplit yueHHK mosrydaeT

JTUIAKTUYECKUI MaTepual ¢ TEKCTOM padOThI U JIMCT € IIeYaThio 00pa30BaTEIbHOIO YUPEKICHHUSI, Ha
KOTOPOM (PUKCUPYIOTCSI OTBETHI.

5. Oyenka 6vbInOIHEHUA 3A0AHUIL RPOMENCYMOUHOU AMMmMeCmayuoOHHOU padomul

Kpurepuii orieHuBaHUS paOOTHI:

Anrebpa.

Kaxnoe 3amanne Nel- Ne7 onenuBarorcsa B onquH Oaint, 3aganus Ne8- Nell orenuBarores B 2 Gaiia.
Bcero 3a paboty 15 Ganmos.

OTMeTKa KoumuecTBO 0a/1710B
«5» 11 - 15 6annos
«4» 8 — 10 6ammoB
«3» 5 —7 6amnos
«2» 0 — 4 bamios

['eomeTpusi.

Kaxnoe 3amanne Nol- Ned onenuBarorcsa B onuH Oaint, 3aganus Neb5 - Ne7 onenuBarorces B 2 0aiia. Beero

3a pabory 10 Gayos.




OTtMmeTKka KoanuecTBo 0a110B
«5» 8 - 10 6aymoB
«4» 5 -7 6amnos
«3» 3 — 4 6amnoB
«2» 0 - 2 6amoB

Jemoncmpayuonnstii eapuanm
Anzeopa.
1. Haiinure 3Hauenue Beipaxenus 45 — 0.6 - (—10)2.
2. Oynkuus 3agaHa popmysoit Y = 3X — 5. [Ipu kakoMm 3HaYeHUHW apryMeHTa 3HauyeHue QYHKIIMA PABHO
19?
3. Yopocrute Boipaxkenne 3Xy — 3X — (X — 3xy).
4. Tpencrasbre BoIpakenue (5a — 2)? B Bue MHOIOUJIEHA.
5. Bemosnure ymuoxenue: (3a — 5b) - (3a + 5b).
6. Jlo1st kaxxaoi u3 PyHKIUI CTPEITKOM YKaKUTE COOTBETCTBYIOIINMN TpaduK.
)y=-2x 2)y=-x+23)y=5x.

X X X
a) 0) B
7. Bemonnute aeiicteus 2xy? - 0.25x2y°.
816_ 810

8. Brryuciure
824

9. Pemnre ypaBuenue 3X - (2x — 1) — 6x - (x + 4) = 81.

10. Beruucnute opJMHATY TOYKU NiepeceueHust rpadukoB GyHKIM Yy = 5X —4ny = x — 12.
4.8%2-4.52

8.52-2-8.5-8.8+8.8%"

11. HaiinuTe 3HaUeHUE BBIPAKECHUS

T'eomempuas.
1.Touku A, B u C nexar Ha ogHoit npsimoii. Otpe3ok AB pasen 17 cm, otpezok CB pasen 24 cm. Haiitu
munHy otpeska AC.

2. buccexrpucer yrios B u C tpeyronsanka ABC mepecekatorcs B Touke K. Haiinqure £BKC,

B 4

3. Yrusl, oTMEUEHHBIE Ha PUCYHKE OJIHOM qyroi, paBHbl. Haliaure yron. OTBet faiite B rpamycax.

100

4, BuemmHuii yronm paBHOGEIPEHHOro TpPEyrolbHHKA IIpH ocHoBamuu pasen 115°. Haiinure yrom
PpaBHOOEIPEHHOrO TPEYTOJIbHUKA IPU BEPIIMHE.



5. JIBa ocTphIX yria IpsIMOYTOJIBHOTO TPEYroJbHUKA OTHOCATCSA Kak 1:5. Haiinmure MeHBbIIHI OCTpHBIiA
yTOJL

6. BriOepute BepHBIC YTBEPIKICHHUS .

1) BepTukanbHbIC YIJIbl PABHBI.

2) OTpe30K, COSAUHSIONINIA BEPUIMHY TPEYTOJIbHUKA C CEPEMHON MPOTUBOIOIOKHON CTOPOHBI, SIBIISACTCS
BBICOTOM.

3) B paBHOOEIPEHHOM TPEYTOJbHHUKE YIJIbI IIPH OCHOBAHUH PABHBI.

4) Ipu nepeceueHUy ABYX MapaUIeIbHBIX IPSIMBIX CEKYIICH HAKPECT JISKAIIME YIIIbl PABHbI.

7 BK - ouccekrpuca yrma ABC, BE Ouccekrpuca yrina KBC, yron ABE pasen 1200. Haiinure yroma
KBC.

OBIIAS XAPAKTEPUCTHUKA ITIPOMEXKYTOUYHOM ATTECTAIIMOHHOM PABOTBI
no yueonomy npeomemy «Mamemamuxa»
ons 8 Knaccos
Hean padoThI:

BoisiButh  chOopMHUpPOBAaHHOCTH ~ 0a30BBIX YMEHHH 10 MaTEMaTHKe, 0003HAYCHHBIX B
00s13aTeIbHOM MUHUMYME COJIEpKaHuUsI Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHusl.

PaGora coctaBiieHa B COOTBETCTBUU C TPEOOBAHUSMH K ITOATOTOBKE 10 MATEMATHKE BBIITYCKHUKOB
OCHOBHOHM IIKOJIBI, COCTaBlieHa Ha ocHoBe (0S3aTeNbHOIO0 MHHHMyMa COJACPXKAHHS OCHOBHBIX
00pa3oBaTeNbHBIX TporpaMM U TpeOoBaHWil K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB OCHOBHOM IIKOJIBI
(mpuka3 Munoopa3zoBanus Poccun ot 5.03.2004 Ne 1089 «O6 ytBepxaeHuu (eaepaibHOr0 KOMIIOHEHTA
['ocymapCTBEHHBIX CTAHIAPTOB HAYAIBLHOTO OOIIEro, OCHOBHOIO 00MIero u cpeaHero ( moyHoro) oomero
00pa3oBaHUs).

BbIsBUTB COPMUPOBAHHOCTH 0a30BBIX YMEHHUH 10 MaTeMaTHKe, 0003HAUCHHBIX B 00sI3aTEILHOM
MUHUMYME COJICP)KaHHUS Ha YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHU:

BJIQ/IETh OCHOBHBIMU TOHSATUSMH MAaTEMaTHYE€CKOTO S3bIKA, BBITIONHATH JJEMEHTApHbIE 3HAKOBO
CUMBOJIMYCCKHUC Z[eﬁCTBPIfI: IMPUMCHATH 6YKBI)I JJIA 0003HauYeHUs qucell, it 3almucu O6HII/IX
YTBEPKACHH; COCTABIATh OYKBEHHBIC BBIPAKEHUS IO YCIOBHSAM, 33JaHHBIM CIIOBECHO, PUCYHKOM HIIH
4epTexKOM; MpeoOpa3oBbIBaTh ANreOpanuecKhe CyMMbI M TPOU3BEJCHUS (BBIMOJIHITH TPUBEICHHUE
MOJ0OHBIX CTaraeMbIX, PACKPHITHE CKOOOK, YIPOIICHHUE POU3BEICHHIA).

1. Cooeporcanue npomescymounoii ammecmayuoHnou padomol

CogmepxaHue MPOMEXKYTOYHOM AaTTECTAIMOHHON paboThl OMpeAeNseTcss OCHOBHBIMH pe3yJIbTaTaMH
OCBOEHHUSI COJIEp’KaHUsl MporpamMMbl Mo paszaenaMm: «AmnreOpanueckue apodbu», «DyHkuus Yy = VX.

CroiictBa  kBagpaTHOro KopHs», «KBaapatumunas ¢ynkuus. Dyskius y = k/x», «KsampaTHbie
ypaBHeHus»,  «HepaBenctBa», «OkpyxHocTh»,  «llogoOHble  TpeyroapHuku»,  «llnomanp»,
«HeThIpEXYTrONbHUKHY.

2. CmpyKkmypa npomexcymouHol ammecmayuoHHOU pabomel U XapaKmepucmuKka 3a0anui.
B paGoty BXoasT 3a1aHUs Ha IPOBEPKY CPOPMUPOBAHHOCTH METANPEAMETHBIX YMEHUH, 3aJaHus

e VYMeHHME BHJIETh MaTEeMAaTHYECKYIO 3a/auy B KOHTEKCTE MpOOJIEMHOW CHUTyallud B JApPYTUX
JTUCIUIUIMHAX, B OKPYXXaIOUIeH KU3HU.

e VYMeThb HaXOJUTh B Pa3IMYHBIX MCTOUYHHUKAX MH(OPMaIMIO, HEOOXOIUMYIO NIl MaTeMaTUYECKUX
npo0ieM, ¥ IpeACTaBiATh €€ B MOHATHON (opMe; MPUHUMATh PELICHUE B YCIOBHUAX HEMOJIHON U
M30BITOYHON, TOYHON M BEPOSTHOCTHOU MH(OPMALIUH.

e [loHumMaHHe CYIIHOCTH aJrOPUTMUYECKUX MPEANUCAHUN U YMEHUE JAeMCTBOBATh B COOTBETCTBHUU
C TMPEUI0KEHHBIM aJITOPUTMOM.

e VYMeHHE IUIaHUPOBAaTh M OCYLIECTBIATH JESTENbHOCTh, HANpPAaBIEHHYI0 Ha peLIeHHe 3a/1ady
HCCJIEIOBATENIBCKOTO XapaKTepa.

PaGota HOCUT KOHTPOJBHBIA XapakTep: Ka)aoe 3aJaHie HalpaBiIeHO Ha JAUAarHOCTUKY ONpeAeNEHHOrO
YMEHHUSL.

3aaHusl CYUTAIOTCS BBIOJTHEHHBIMU IIPU OTCYTCTBUH OLIHMOOK.

Bonpocs! 1-5 6a30Bbl1ii ypoBeHb, 6-8 TOBBIIIEHHOH CIIOKHOCTH.

3. Koouguxamop snemenmoes cooepicanus npomexdcymouHoil ammecmayuoHHou paoomaol



B xomudukarope padoTsl qaHa HHGOPMAITHS O KaXJIOM 3aIaHUH. €T0 COJIepKaHue, OOBEKT
OILICHHUBAHUA, ypOBeHb CJIOKHOCTH, THUII, BpeMﬂ BBITIOJIHCHUSA U MaKCHMaHBHBIfI 621.11)'[.

Ne 3HaHue/MOHUMAaHHe

3ajaHus

Kon Tpebosanus (ymenus), nposepsaemole 3a0aHUAMU PAGOMBL

KOHTpoJii | Ba30Bbli ypOBEeHb

pyeMoro

YMEHMUS

2.5 YMeHue NpuMeHsITh CBOMCTBA apu(METHIECKIX KBAJAPATHBIX KOpHEH 1
peoOpa30BaHus YUCIOBBIX BBIPAKCHHN, COACPIKALINX KBAAPATHbIE KOPHHU.

3.1 YMeHnue pemats KBaJipaTHbIC YPAaBHEHUS, BBIIIOJIHUB IIPU 9TOM pa3jIu4HbIE
TOXIECTBEHHBIE NTpeoOpa3zoBanus, GopMyITy KOpHEH KBaJIpaTHOTO YPaBHEHHUSI.

3.2 YMeHue penuTh HEPaBEHCTBA C OJTHOM MEPEMEHHOM.

2.2 YMeHHue BbINOJHATH OCHOBHBIE JIEHCTBHS CO CTENEHSIMH C LEJIBIM IT0Ka3aTeleM,
IIPUBOJIUTH MHOTOWIEH K CTAaHAAPTHOMY BUAY.

11,12 YMeHne cpaBHUBATh UPPALMOHAIBHBIE YNCIIA, BBIITOIHATE JEHCTBUS C
VPPaLMOHAJIbHBIMY YHCJIAMH.

3.1 YMeTh peniaTb CUCTEMY JIMHEHHBIX YPaBHECHUH.

1.2 YMeTp yrpomare anreOpandeckre BhIpaKeHUsI.
Pemenne 3a1a4, MX NPAaKTHYeCKOE IPUMEHEHHUE
Ilposepsaemvie ymenusn

5.1 YMeHnue pemiats JIaHUMETPUYECKHUE 3a/1a4d Ha HAXOKACHUE F€OMETPHUIECKUX
BenmunH  ( yria tpanenun).

5.2 YMeHnue pemiath IaHUMETPUYECKHUE 3a/1a4d Ha HAXOKIACHUE F€OMETPUUECKHUX
BEJIMYUH ( IO M TpaNeIry).
IloBBIlICHHBIH YPOBEHb
Ilpogepsaemvie ymenusn

5.1 YMeHnue pemarh IaHUMETPUUECKHUE 3a/1a4d Ha HAXOXKACHHE FreOMETPUUECKHUX
BeJINYMH (LICHTPAIbHBIC ¥ BOMCAHHBIC YTIIBI).

3.4 YMeHue penath TEKCTOBBIE 33]1a4 HA JBU)KEHHUE.

4. Bpemsa u cnocoovt évinonnenusn paoomot

Ha BrImonHeHne Kax10i mpoBepouHoii padoTel otBoauTcs 40 MunyT. Kaskaplii y4eHHK mmoTydaeT
JTUIAaKTUYECKUN MaTepHaj ¢ TEKCTOM paldOoThl U JIUCT C MeYaThi0 00pa30BaTEIbHOTO YUPEXKIECHUs, Ha
KOTOPOM (PUKCUPYIOTCSI OTBETHI.

5. Ouenka 6blNONHEHUA 3A0AHUIL RPOMEIHCYMOUHOU AMMECMAUUOHHOI PAdOmMbl

Kpurepuii onieHrBaHus paboOTHI:

Anrebpa.

Kaxnoe 3amanue Nel - Ne8 ornienuBarorcs B oauH 0ain1, 3amadusa Ne9 - Nol2 onenuBarorcs B 2 Oamia.
Bcero 3a paboty 15 6ainos.

OTMeTKka KoanuecTBo 6a1510B
«5» 13- 15 6amnoB
«4» 9 — 12 Gamos
«3» 5 — 8 6aimtoB
«2» 0 — 4 6ammos
I'eomerpusi.

Kaxnoe 3amanne Nel - Ne6 orennBarorcsa B onqud Oayut, 3aganusa Ne7 - Ne8 orjenuBarores B 2 Oaja.
Bcero 3a pabory 10 Ganmos.

\ OT1meTKa \ KoJsn4yecTBo 6a/1510B \




«5» 9 - 10 baimoB
«4 6 — 8 bayToB
«3» 4 — 5 damnoB
«2» 0 — 3 6amoB

Jlemoncmpayuonnsiii eapuanm
Anzeopa.
1. Haiigure 3nauenue Beipaxenus: (4,4 —-1,7) - 1,5

2. Pemure ypaaenue x2+5x —24 =0
-3. 22

3. Beruuciaure o,

4. Pemmute ypaBHeHue VX = 13
5. Vipocture Beipaxenue. 5v3 - /300 - v27.

6. Pemute HepaBeHncTBO: 2 (x +1) -1 <7 + 8x
2

7. Cokpature qpoob e

2
8. Pemmth ypaBHeHue rpaduyecku: x>+ 1= =

X
9. Pemnre 3anmauy: [IpousBenenue AByX HaTypaldbHBIX YHCEN, OMHO W3 KOTOPHIX HA 6 OOJbIIIEe IPYroro,

pasHo 187. Haiinure >T1 ynca.

10. Ynpocrtute n HaliquTe 3HaU€HUE BBIPAXKEHUS
2 2
a? — b 11 1 5
(=--)mpua=-2-b=1-

ab ( b a) p 6’ 6

11. Pemrute ypaBHEeHHE

3 4 6

_X + — =

x-1 x+1 x*-1

12. Pa3HocTh KOpHEH KBaJIpaTHOTO ypaBHEHHUS X

3HAYEHUE P.

2_x—-p=0 pasna 4. Haiinure KOpHH ypaBHEHHS 1

T'eomempus.

1. Haiiau tutomaas TpeyrojabHUKa, H300paKEHHOTO Ha PUCYHKE

15 12 20

9 16

2. [lnaronans kBaapara paBHa 10 cm. Haliaure cTopoHy KBajpara U €ro Iiomaib.

3. CTOpoHBI TpEYroJbHHKAa COOTBETCTBEHHO paBHBI  /cM, 8cm,9 cm. Hawmmenepmas cTopoHa
TPEyroJIbHUKA, MOJOOHOT0 JAaHHOMY TpEyrojbHHKY, paBHa 28 cMm. Haiinure aBe apyrue CTOPOHBI U
NIEPUMETP BTOPOTO TPEYTOIHHUKA.

4. Bricora BK, npoBenennas k ctropoHe AD mapamnenorpamma ABCD, nenut 3Ty cTOpoHY Ha JBa
orpeska AK = 7cm, KD=15cm. Haligure miomane nmapamienorpamma, ecian DA = 450.

5. Haiigure mnomaap paBHOOEIPEHHON Tpanenuu ¢ ocHoBaHUsMU 12¢cMm u 22 cM u 60K0BO#i cTopoHoii 13
CM.

6. Ctopona pom6a paBHa 10cwm, a ogun u3 yrioB pasen 120°. Haiinute nuaronanu pomoa.

7. B mpsimoyronsHOM TpeyronsHuKe ABC ¢ mpsimbim yriom C u3Bectrsl katetsl: AC = 6, BC =8 .
Haiinure menunany CK sToro TpeyroibHHKa.

8.B mapamnenorpamme ABCD npoBesenst neprenaukyisipbl BE u DF k quaronanu AC (cM. pUCYHOK).
Hoxkaxwure, utro BFDE — napasienorpamm.



OBIIASI XAPAKTEPUCTHUKA ITIPOMEXKYTOUYHOM ATTECTAIIMOHHOM PABOTBI
no yueonomy npeomemy «Mamemamuxa»
ona 9 knaccoe
Hean padoThI:
BBISIBUTE COPMHPOBAHHOCTh 0a30BBIX YMEHHH IO MaTeMaThke, O0003HAUYEHHBIX B 00S3aTEIHLHOM
MUHHMYME COJICpKaHHUs Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHusl.
PaboTta cocraBieHa B COOTBETCTBHM C TPEeOOBaHUSIMH K TOJTOTOBKE IO MAaTEMaTHUKE BBITYCKHUKOB
OCHOBHOM WIKOJIBI, COCTaBieHa Ha ocHOBe OO0s3aTeNbHOTO MHUHHMYMa COACP)KaHUS OCHOBHBIX
00pa3oBaTeNbHBIX TporpaMM U TpeOoBaHWiI K YPOBHIO HOJTOTOBKH BBIITYCKHUKOB OCHOBHOHM IIIKOJIBI
(mpuka3 Munoopa3zoBanus Poccun ot 5.03.2004 Ne 1089 «O6 yrBepaeHuu (eaepaibHOr0 KOMIIOHEHTA
['ocymapCTBEHHBIX CTAHIAPTOB HAYAIBHOTO OOIIEro, OCHOBHOIO O0IIEro u cpeaHero ( MOJIHOro) O0IIero
00pa3oBaHUs).
1. Cooepiwcanue npomescymounoii ammecmayuonnoii padomul
CopnepxaHue TNPOMEXKYTOYHOH AaTTECTAlMOHHON pabOTHl OIpeneNnseTcsi OCHOBHBIMH pe3yJbTaTaMu
OCBOCHHSI COJICPIKaHUs TPOTrPaMMBI 10 pasnenaM: «HepaBeHCTBa U CUCTEMbI HEpaBEHCTB», «CHCTEMBbI
ypaBHeHuii», «Yucnosble ¢(yHkuum», «IIporpeccuu», «IIeMEHTbI KOMOWHATOPHKH, CTATHCTHKU H
TEOPUHU BEPOSATHOCTEH», «BekToprr», «MeTton koopauHaT», «COOTHOLIECHUS MEXTy CTOPOHAMU U yIIIaMH
TPEYTOJIbHUKAY, «J{JTHHA OKPYKHOCTH U TUIOLIAIN KPyTay», «[|BHKESHUS».
2. CmpyKmypa npomexcymouHoll ammecmayuoHHOU pabomel U XapaKmepucmuKka 3a0anui.
B paboty Bxondat 3amanus Ha MpoBepKy cHOPMUPOBAHHOCTH METANIPEIMETHBIX YMEHUH, 3a1aHUs

e VYMeHHME BHJIETh MaTEeMAaTHYECKYIO 3a/lauy B KOHTEKCTE MNpOOJIEMHOW CHUTyallun B JAPYTUX
TUCIUTUIMHAX, B OKPYXKAIOIIEH JKU3HU.

e VYMeTh HAXOAWUTh B Pa3IMYHBIX MCTOYHHKAX WHPOPMALNIO, HEOOXOTUMYIO IJII MaTeMaTHYECKUX
npo0iieM, W TPEJCTaBIATh €€ B MOHATHOU (opMe; MPUHUMATh PEIICHHE B YCIOBUSAX HEMOIHON U
M30BITOYHOMN, TOYHON M BEPOSTHOCTHOM MH(OpMALIUH.

e [loHMMaHMe CYNIHOCTH AITOPUTMUYECKHUX MPEINUCAHUN U yMEHHE JCWCTBOBATH B COOTBETCTBHU
C MPETI0KESHHBIM aTOPUTMOM.

e VYMeHHE IUIaHMPOBAaTh M OCYHIECTBIATH JACATEIBHOCTh, HAINPABICHHYIO Ha peIIeHHe 3ajad
UCCIIEI0BATENLCKOTO XapaKTepa.

PaboTta HOCHT KOHTpPONBHBIN XapakTep: KaKIoe 3a/JaHue HAINPABICHO HAa JTUArHOCTUKY OMpPEIeEHHOTO
YMEHHSL.

3amaHus CYUTAIOTCS BBITIOJTHEHHBIMU TIPU OTCYTCTBHH OITHOOK.

3. Koougpuxamop rnemenmos codeprcanus npomedcymouHoil ammecmayuoHHol padonol

3HaHue/OHUMAaHUE

Kon Tpebosanusn (ymenus), npogepsiemole 3a0aHUAMU PAOOMbL

KOHTpoiu | ba3oBblil ypoBeHb

pyeMoro

YMEHHUS

1.1 YMeHue BBIOIHATh apupMeTHIeCKHe ASUCTBUS C JECATUYHBIMU APOOsSIMHU.

1.1 YMeHHe cpaBHMBATh UPPALIMOHATIBHBIE YNCTIA.

3.1 YMeHNe HaXOAUTh KOPHU JIMHEHHOI'O YPABHEHUS C OJTHOM IEPEMEHHOM.

4.6 YMeHue pacno3Hath apupMETHUECKYIO IPOTPECCUI0 U HAXOIUThH N-bIif WieH
JTAHHOM apu(PMETHIECKON MPOTPECCHH.

2.1 YMmeHue ynpomars OyKBEHHBIE BHIPAXKECHHUS , HAXOAUTh 3HAUE€HUS! OyKBEHHBIX
BBIPa)KEHUI, OCYIIECTBIISISL IOJICTAHOBKU M IPE0Opa30BaHHUs.




2.2 YMeHue BBIIOIHATH OCHOBHBIE JEHCTBUS CO CTENEHSMHU C LEIbIM IMOKa3aTeseM,
MIPUBOJIUTH MHOTOUWIEH K CTAaHAAPTHOMY BUAY.

2.5 YMeHne NpuMeHsTh CBOMCTBA apu(METUYECKIX KBAAPATHBIX KOPHEH IS
IpeoOpa30BaHuUs YUCIOBBIX BBIPAKEHUH, COAECPIKALIMX KBAAPATHbIE KOPHHU.

3.2 YMeHue penTh HepaBEHCTBA C OAHOM IEPEMEHHOM.
Pemenne 3a1a4, UX NpaKTHYecKoe PHMEHEHHe
Ilposepsemvie ymenus

5.1 VYMeHue penats mIaHUMETPUUYECKUE 331a4l Ha HaX0XKJICHUE T€OMETPHUUECKUX
BeJIMYMH (TUIONIAIU IPSIMOYTOJILHOTO TPEYrOJIbHUKA).

5.1 YMeHue pemars miaHUMETPHYECKUE 331a4i Ha HaX0XKICHHE T€OMETPHUECKUX
BeJIMYKH (BHEIIHEr0 yIiia TPEYTrOJIbHUKA).

5.1 YMeHue pemars miaHUMETPHYECKUE 33]a4i Ha HaX0XKICHHE T€OMETPHUECKUX

BeJIMYHUH (IUTOIIAIM TPATICIHH).

IloBBIlICHHBIH YPOBEHb

Ilposepsemvie ymenus
3.1 YMeHue peniaTh KBaJIpaTHbIE YPAaBHEHHs, BBIIIOJIHUB IIPHA 3TOM Pa3JIMYHbIE
TOKJIECTBEHHbIE PEe0OPa30BaHUsL.
3.4 YMeHue peniath TEKCTOBBIE 33/1a4 HA COBMECTHYIO pabOTy WJIM Ha ABMXKEHHUE.
3.4 YMeHue penaTts INIAHUMETPUYECKHUE 3a1a4 Ha HAX0XKICHUE N'€OMETPUUYECKUX

BeJIM4MH ( Ha UCIIOJIb30BAHUSI CBOWMCTBA KAacATEIbHOW K OKPY)KHOCTH).

4. Bpemsa u cnocoouvt 6b1n0IHEHUS PAOOMbL

Ha Beimonnenue kaxaoii mpoBepouHoit padotel oTBoauTCs 40 MuHyT. KaXkplii ydeHUK moayyaeT
TUTAKTHYECKHIA MaTepHas ¢ TEKCTOM PabOThI U JIMCT C TICYaThI0 00pa30BaTEIILHOTO YIPEKACHUS, HA
KOTOPOM (PUKCUPYIOTCSI OTBETHI.

5. OueHnka 6bINONHEHUA 3A0AHUIL NPOMENHCYMOUHOU AMMeCMayUOHHOU Padonvl

Kpurepuii onieHuBaHus paOOTHI:

I'eomerpusi.

Kaxnoe 3amanne Nel - Ne6 orieHuBarorcs B oguH 0ain1, 3agauus Ne7 - Ne9 onennBarorcs B 2 Oamia.
Bcero 3a paboty 15 Ganmos.

OTMmeTKa KoanuecTBo 0a1510B
«5» 10 — 15 6annoB
«4 7- 9 OammoB
«3» 3 — 6 6aytoB
«2» 0 — 2 6amioB
Anrebpa.

Kaxnoe 3amanne Nel- Ne8 onennBarorces B oaquH Oaiut, 3agaausa Ne9 - Nell oneHuBarorces B 2 6ajnia.
Bcero 3a paboty 16 6asnos.

OTMeTKa KoanuyecTBo 60as1510B
«5» 12 - 16 6amxnos
«4» 9 — 11 GammoB
«3» 6 — 8 OamoB
«2» 0 - 5 bamios

Jemoncmpayuonnsiii eéapuanm

Anzeopa.

1. 3anummmuTe B OTBETE HOMEPA BBIPAXKECHHH, 3HAUEHUSI KOTOPBIX MOJTOXKUTEIbHBI.

Homepa 3anuwume 6 nopsioke eo3pacmanusi be3 npooenos, 3anamvix u Opyeux 00NOJIHUMENbHbIX CUMBO-

J1086.
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2. Wi3BectHoO, uto U < @ < 1, BRi6epure nanbombiiee n3 dmcern.
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3. B KaKoe U3 CIEMYIOMUX BRIPAKEHUI MOXKHO Ipeobpa3osarh apods € = ?
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Ecnu kopHetl HecKOIbKO, 3anuuiume ux yepe3 mouKy ¢ 3anamoti 8 Nopsioke 803pAcmanuisl.
5.YcraHoBUTE COOTBETCTBUE MEKAY rpadukamMu GYHKIHH U popMyIaMu, KOTOpPBIE HX 3a/1at0T.
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Omeem ykadgcume 8 guoe nociedosamenbHocmu yugp ez npobenos u 3ansamvix 8 yKazaHHom nopsoke.
Ab B

6. lana apudmernueckas nporpeccus 14, 9, 4, ... Kakoe 4rcio cTOUT B 3TOM MMOCIEI0BATETFHOCTH Ha

81-m mecte?
1

o (112'(61_4)4 aqa= ——
7.Haligute 3HaueHUE BBIPAXKEHUS npu 2.
{ 2x—3<5,
8. Pemte cucremy HEepaBEeHCTB 7-3x< 1.

9. Pa3noxuTe HA MHOXKMTENH 2X2— 5xy — 3y2.

10./IBa omepaTopa, paboTtasi BMecTe, MOT'yT HaOpaTh TEKCT ra3eThl 00bsBIeHUH 3a 8 4. Eciu nepBbIii ore-
parop Oynet paboTats 3 4, a BTOpoil 12 4, To OHU BBIMOJHAT TOJIBKO /5% Bceil paboThl. 3a Kakoe BpeMs
MOYeT HaOpaTh BeCh TEKCT KaXIbIii orepaTop, padoTast OTIEIbHO?

11. Haiinute HauMeHblee 3HaYCHNUE BBIPAKEHHSI U 3HAYEHUsI x U Y, IPH KOTOPBIX OHO

nocTuraercs |3X—4y —2[+ [x—5y+3|,

I'eomempus.
1.B tpeyronpauke ABC yron C npsmoii, BC=3, cosB = 0,6. Haiiqute AB.
B

N
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2. B BbInyKi0M "eTbpexyronpanke ABCD AB = BC, AD = CD, £B = 60° 2D = 110°, Hajizure yrox A.
OtBer naiiTe B rpajaycax.
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3.Haiinure £KOM  ecnu rpamycubie Mepbl iyr KO u OM paBubl 112° u 170° COOTBETCTBEHHO.
4. OnHa U3 CTOPOH MapaluieniorpaMma paBHa 12, npyras paBHa 5, a onuH u3 yrioB — 60°. Haiigure 1uio-

11a/ib napajuieorpaMma, IeJIEHHYI0 Ha \/§.

A

5.Ha kBajpaTHOIi ceTke n306paxén yron A. Haiimure (24,

6. Kakue U3 cienyromux yTBEpKICHUN BEPHBI?

1) KBazapar mt000i CTOPOHBI TPEYTrOJbHUKA PABECH CYMME KBAJpAaTOB ABYX JAPYTHX CTOPOH 0O€3 yIABOCH-
HOTO MPOU3BEACHHS TUX CTOPOH HA CHHYC yTIiia MKy HUMHU.

2) Eciiu kaTeThl MpsIMOYTOJILHOTO TPEYroJbHUKA paBHbI 5 1 12, To ero rumoreHys3a paBta 13.

3) Tpeyronpauk ABC, y kotoporo AB =5, BC = 6, AC = 7, sBJIsIeTCsl OCTPOYTOJIbHBIM.

4) B npsiMOYTrOJIbHOM TPEYroJbHUKE KBAJpaT KaTeTa paBEeH Pa3HOCTH KBAJAPATOB TUIIOTEHY3bI U JIPYroro
Karera

Ecnu ymeepoicoenuil HeckonvbKo, 3anuuume ux yepes mouky ¢ 3ansimotl 6 NopsioKe 603PACmaHusl.
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7.Haiinure yron ACO, ecnu ero ctopona CA kacaercs OKpy>XHOCTH, O — LIEHTP OKPYKHOCTH, a tyra AD
OKPY’KHOCTH, 3aK/IIOU€HHAs BHYTPH 3TOrO yria, paBHa 140°.
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8. B okpyxHoctH ¢ neHTpoM O mpoBeneHs! Ase paBHble Xopabl K L u MN. Ha 3T Xopab! onyIieHsl
neprneHaukyisipel OH u OS. Jlokaxwure, uto OH u OS paBHBL.
9. Yepes cepenuny K meauansl BM tpeyronsauka ABC u BepuinHy A npoBesieHa npsimasi, nepeceKkaro-
n1ast cropony BC B Touke P. Haiinure otHomIeHue mromany yeteipéxyroiapanka KPCM k muromamy Tpe-

yroiabHuKa AM
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