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1.Il1anupyemble pe3yabTaThl 0CBOCHHUSI Y4eOHOI0 NpeaMeTa
1.1. JIM4HOCTHBIE PE3yNbTaThI

JINMYHOCTHBIMH pPe3yJjibTaTaMU U3YUCHUA IIPECAMCTA «MateMaTuKa SBJISIIOTCS
CICAYIOMIKUC KaYCCTBA:

— YMCHHC SICHO, TOUHO, I'PaMOTHO HU3JiaraTb CBOW MBLICJIA B yCTHOI>'I U MMCbMEHHOM peun,
MOHUMATh CMBICJI IOCTABJICHHOMN 3aa4y, BBICTpauBaATh apryMCHTAIlUIO, IIPUBOJUTD
IMPUMCEPBLI 1 KOHTPIPHUMCEPBI; HC3aBUCHUMOCTb U KPUTUYHOCTD MBIIIJICHUA

— KPpUTHYHOCTDb MBIINUICHMA, YMCHUC PACIIO3HABATh JIOTHYCCKH HCKOPPCKTHBIC
BBICKA3bIBaAHWA, OTJIMYATb TUIIOTE3Y OT (I)aKTa;

- IPpCACTaBJICHUC O MaTEeMaTH4YE€CKOM HAYKC KaK C(bepe YEJI0BEUYECKOM JACATCIIBHOCTU, 00
9TaIax €€ pa3BuTUA, O €€ 3HAYMMOCTH JIsI Pa3BUTHUA HCBUIIN3allNN,

- KPCAaTUBHOCTH MBIINIJICHUA, MHUIIUATHBY, HAXOAYNBOCTb, dAKTUBHOCTH IIPpU PCIICHU U
MAaTEMAaTHYCCKUX 3a1a4,

- YMEHHUE KOHTPOJIUPOBATH MPOLECC U pPe3yIbTaT yueOHOU MaTeMaTH4eCKOu
JEATENbHOCTH;

- CLIOCOOHOCTH K IMOIIMOHAIbHOMY BOCTIPHUATHIO MaTEMAaTHUECKUX OOBEKTOB, 3a/1a4,
pELIeHUH, PaCCYXICHUM.

1.2. MeramnpenMeTHbI€ Pe3yabTaThl
Perynsatususie YV /|

— CaMOCTOATEIBHO OOHAPYKUBATh U (POPMYIHUPOBATH YUEOHYIO MPOOIIEMY, OTIPEAEISThH
1eNb Y4eOHOM IesITeNbHOCTH, BEIOUPATh TEMY MPOEKTA;

— BBIJIBUTaTh BEPCUU PEIICHUS MTPOOJIeMbl, 0CO3HABAaTh (M HHTEPIPETUPOBATH B Cllydyae
HEO0OXOIMMOCTH) KOHEYHBIN PE3yNIbTAT, BRIOUPATH CPEACTBA JOCTHUKCHUS 1IETH U3
MIPEIJIOKEHHBIX, & TAKKE UCKATh UX CAMOCTOSTENBHO;

— COCTaBIIATHh (MHAUBUAYAIBHO WX B TPYNIE) TUIaH pelieHus TpoOaeMbl (BBITOIHEHUS
MIPOCKTA);

— B JIUAJIOTE C YYUTEJIEM COBEPIIICHCTBOBATh CAMOCTOSATEIHLHO BRIPAOOTAHHBIE KPUTEPUHU
OLICHKH.

— OJIOUPATh K KKI0M npodiieMe (3a/1aue) aleKBaTHYIO €l TEOPETUUECKYIO MOJIENb;

— pabotas 1o MpeI0KEHHOMY WM CaMOCTOSITENIbHO COCTaBICHHOMY IUJIaHy,
UCIIOJIb30BaTh HapsIly C OCHOBHBIMU U JIONOJIHUTEIbHBIE CPECTBA (CIIpaBOYHAas
JUTEPaTypa, CI0KHbIE IPUOOPHI, KOMITBIOTED);

— IUTAHUPOBAThH CBOIO MHIMBUIyaIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO;



— CB060I[HO IIOJIB30BATbHCA BBIpaGOTaHHBIMI/I KpUTCPHUAMHU OLOCHKHU U CAMOOLCHKH, UCXOO
N3 OCJIM 1 UMCIOIIUXCA KPUTCPUCB, pasdjindad pC3yjabTaT U CITOCOOBI ,HeﬁCTBHﬁ;

— B XO/I€ MPEJICTABIICHUS ITPOEKTA JaBaTh OLIEHKY €ro pe3yapTaram;

— CaMOCTOSTCIIbHO OCO3HABATh NPUYMHBI CBOCTO YCIICXa UJIM HCYCIICXAa N HAXOAUTb
CITOCOOBI BbBIXOJa U3 CUTyallUHN HCYCIICXA,

— YMETh OIEHUTH CTEINEeHb YCIENTHOCTH CBOSH MHANBUIYaTbHON 00pa30BaTeIbHON
JIEATEIIbHOCTH.

[To3naBarenbHbIe Y Y]]
— aHaJM3UPOBATh, CPABHUBATH, KIIACCU(PUITUPOBATH U 0000IaTh (PAKTHI U SIBJICHHUS,

— OCYILECTBIIATh CPAaBHEHUE U KJIACCU(PHUKAIUIO, CAMOCTOSITEILHO BEIOMPAsi OCHOBaHUS U
KPUTEPUH JIJIS1 YKa3aHHBIX JIOTUYECKHUX ONepaluii;

— CTPOUTDH JIOTUYCCKH 00OCHOBaHHOE pacCyKaACHHEC, BKIIIOYArOmeC YCTAHOBJICHHC
IMPUYINHHO-CJIICICTBCHHLIX CBﬂBGﬁ;

— CO34aBaTb MaTECMaTH4ICCKUEC MOACIIN,
— COCTaBJIATH TC3UCHI, PA3JIMYHBIC BUbI ITIJIAHOB (HpOCTBIX, CJIOKHBIX U T.H.);

- IpeoOpazoBbIBaTh MHPOPMAIIMIO U3 OJHOTO BUJA B APYroi (TabIuIly B TEKCT,
JarpaMMy | mp.);

— YMETb OIIPCACIIATE BO3ZMOXKHBIC HCTOYHUKHU HCO6XO}II/IMBIX CBGHCHHﬁ, IMPOU3BOJUTH
IIOHUCK HH(lJOpMaHI/II/I, AHAJIM3UPOBATb U OOCHHUBATDH e€ JOCTOBCPHOCTD,

— CaMOMY CO03/1aBaTh HCTOYHUKHU WH(OPMAITUH Pa3HOTO THTIA U JISl Pa3HBIX ayTUTOPUA,
co0roaTh HHGOPMAIIMOHHYIO TUTHEHY U TIpaBuiia HHPOPMAIIMOHHOM 0€30MacHOCTH;

— YMCTb HUCIIOJIb30BATH KOMIIBYOTCPHBIC 1 KOMMYHUKAIIMOHHBIC TCXHOJIOTHH KaK
HHCTPYMCHT AJIA JOCTHUIKCHUA CBOHUX ueneﬁ;

— HCIIOJIb30BaHME MAaTEMATUYECKUX 3HAHUHN JJI pCIICHUA pa3JIMYHBIX MAaTCMAaTHYCCKHUX
3a1a4 U OLICHKHU ITOJIYYCHHBIX PC3YJIbTATOB.

KommyHnukarusubsie Y'Y /:

— CaMOCTOSITeTIbHO OPTaHU30BbIBATh yUeOHOE B3aUMOACUCTBUE B Ipymiie (ONpeaeisaTh
oOIIKe 1eJH, JOTOBAPUBATHCS JIPYT C IPYTOM U T.1.);

— OTCTauBasi CBOIO TOUKY 3pEHUS], IPUBOAUTH apTyMEHTHI, MOATBEPkKAast UX (aKTaMu;
— B INCKYCCUHU YMETH BBIIBUHYTh KOHTPAPTYMEHTHI;

— YYUTBHCSI KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHUIO, C IOCTOMHCTBOM MPHU3HABATh
OITUOOYHOCTH CBOETO MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTHUPOBATH €T0;



— MMOHUMasl MO3ULIKIO APYroro, pa3jandaTh B €ro peuu: MHEHUE (TOUKY 3pEHUs),
JTIOKA3aTeIbCTBO (apryMeHThl), GaKThl; TUIIOTE3bl, AaKCUOMBI, TEOPHH;

— YMETh B3MJISIHYTh HAa CUTYaIMIO C MHOM MO3UIMH U JOTOBAPUBATHLCS C JFOAbMHU UHBIX
MO3UINN.

[IpenmerHble pe3yNbTaThl U3YUeHHS Kypca «MaTemaTukay:

- oBJIaicHUE 0a30BBIM MOHSATUHUHBIM aIllapaToM [0 OCHOBHBIM pa3fieliaM COAepKaHus,
npeJicTaBiieHne 00 OCHOBHBIX M3Y4YaeMbIX MOHATHUSAX (YUCIIO, TeoMeTpuueckas purypa,
ypaBHEHUE, QYHKITUS, BEPOSITHOCTD) KaK BAKHEHIIINX MaTEMaTUIECKUX MOJIEIISX,
MTO3BOJISFOIIMX ONMCHIBATh U U3Y4aTh PEAJIbHBIE ITPOLECCHI U SIBJICHUS

- yMmeHue paboTaTh C MaTEMaTHIYECKUM TEKCTOM (aHAJIM3UPOBATH, U3BJIEKAThH
HE00X0IUMYI0 MH(POPMALIUIO), TPAMOTHO MPUMEHITh MAaTEMATUYECKYIO TEPMUHOJIOTHIO
Y CUMBOJIUKY, UCTIOJIb30BaTh PA3IMUHbIC A3bIKU MATEMATUKHU;

- YMEHHUE IPOBOJUTH KiIacCU(UKALIMY, JIOTHUYECKUE 00OCHOBAaHUS, 10KA3aTENbCTBA
MaTEMaTUYECKUX YTBEPKICHUM;

- YMEHHE PacO3HABATh BUJIbI MATEMATUUECKUX YTBEPKIACHUMN (AKCHOMBI, ONIpEeACIICHUS,
TEOPEMBI U JIp.), IPSIMbIEC U OOpPATHBIC TEOPEMBI;

- pa3BUTHC HpeI[CTaBHCHHﬁ 0 HHCJIC U YUCJIOBBIX CUCTCMAX OT HATYPAJIbHBIX 10O
I[CﬁCTBHTGJIBHI)IX YKCCII, OBJIAACHHUC HABBIKAMHU YCTHBIX, IIMCbMCHHBIX,
HHCTPYMCHTAJIbHBIX BBIQHCHCHHﬁ;

- OBJIaJICHHE CUMBOJIBHBIM SI3bIKOM aJIF€Opbl, MPUEMaMHU BBITOJIHEHHS TOXKIECTBEHHbIX
npeo0pa3oBaHUil PAllMOHATIBHBIX BBIPAXKEHUH, pEICHUS] YPAaBHEHH, CHCTEM YpaBHEHUH,
HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHHUE UCIIOIB30BATh UACI0 KOOPAMHAT HA
IJIOCKOCTH JJIsl UHTEPIPETALMN YPAaBHEHUM, HEPABEHCTB, CUCTEM, YMEHHUE NPUMEHSATh
anreOpanyeckue Mpeoodpa3oBaHus, anmnapaT ypaBHEHUN U HEPABEHCTB JIJIsl PELICHHUS
3a/1a4y U3 pa3jIM4HbIX Pa3/eioB Kypca;

- OBJIaJICHUE CUCTEMOI (PYHKIIMOHAIbHBIX MOHATHH, (PYHKIIMOHAIBHBIM SI3bIKOM U
CUMBOJIMKOM, yMEHHE HA OCHOBE (DYHKIIMOHAIBHO-TpapUUECKUX MpeACTaBICHUI
OIMCBIBATh U AHAJIM3UPOBATh PEAIbHBIE 3aBUCHMOCTH;

- OBJIaACHHUEC OCHOBHBIMH crnocodamMu MMPpCaACTAaBJICHUA U aHAJIM3a CTATUCTUYCCKUX
JaHHBIX, HATNYUC HpeI[CTaBJ'IeHI/Iﬁ O CTATUCTHUYICCKHX 3dKOHOMCPHOCTAX B PCaJIbHOM
MHPEC U O PA3JIUYHBIX CII0co0ax ux N3Y4YCHH, O BEPOATHOCTHBIX MOICIIAX;

- OBJIaJICHHE T€OMETPUYECKUM S3bIKOM, YMEHHUE HCIOJIb30BATh €T0 JJIsSI ONUCAHUS
MPEIMETOB OKPYKAIOIIEr0 MUPA, Pa3BUTUE TPOCTPAHCTBEHHBIX MPEICTABICHUN U
M300pa3UTENHHBIX YMEHUM, MPUOOpPETEHNE HABBIKOB TE€OMETPUUYECKUX TTOCTPOCHUM;



- YCBOEHHUE CUCTEMATUYECKUX 3HAHUMN O IUTOCKUX (UTYpax M UX CBOMCTBAX, a TAaKXKe Ha
HArJsTHOM YPOBHE — O IPOCTENIINX ITPOCTPAHCTBEHHBIX TEJIAX, YMEHUE IPUMEHATH
CHUCTEMAaTUYECKHUE 3HAHUS O HUX JIJI PEUICHUS T€OMETPUYECKUX U TPAKTUUECKUX 3a7aY;

- YMEHHUS U3MEPSITH JUTMHBI OTPE3KOB, BEIMUMHBI YTJIOB, UCIOIL30BaTh (POPMYIIBI JJIs
HAXOXJEHUS IEPUMETPOB, TUIOMAAEH U 00HEMOB T€OMETPUIECKUX PUTYD;

- YMCHUC NIPUMCHATH U3YUCHHBIC IIOHATHUSA, PC3YJIbTAThI, MCTOAbI IJI PCHICHUA 3a/1a4
IMPAKTHYCCKOI'o XapakKTepa U 3aga49 N3 CMCKHBIX JUCHUILINH C UCIIOJIb30BAHHUCM IIPHU
HCO6XOJII/IMOCTI/I CIIpaBOYHBIX MAaTCPUAJIOB, KAJIbKYJIATOPA, KOMIIBIOTEPA.

1.3. IIpeameTHbIE pe3yIbTaThI

BoinmyckHuk Hayuutcs B 5-6 Kiaccax (JJ1s1 UCIOIb30BaHUs B IOBCEHEBHOM KU3HU U
o0ecriedeHus: BO3MOXXHOCTH YCIIEITHOTO MPOA0HKEHHsT 00pa3oBaHus Ha 6a30BOM

YPOBHE)

o OmnepupoBaTh Ha 0230BOM YPOBHE MOHATUSIMU: MHOKECTBO, JIEMEHT MHOXKECTBA,
MTOAMHOKECTBO, MPUHAJIEKHOCTB;

e 3aJ1aBaThb MHOYKECTBA IEPEYUCIEHUEM HUX DJIEMEHTOB;
e HaXOJUTh MepeceueHue, 00bEIUHEHHE, ITOJMHOXKECTBO B MPOCTEUIIINX CUTYaIIUSIX.
B moBceHEBHOM KU3HU Y NPU U3YYEHUH JPYTUX MPEIMETOB:
e pacmo3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.
Yucna

« OmnepupoBarb Ha 6a30BOM ypOBHE MOHATUSAMU: HATYPAJIBHOE YUCIIO, LIEJI0€ YHUCIIO,
OOBIKHOBEHHAs P00k, AECATUYHAS IPO0b, CMEIIAHHOE YUCII0, PALIMOHAIBEHOE
YHCIIO;

e HCIOJIB30BAaTh CBOMCTBA YMCEN U NIPABUJIA JEHCTBUM C PALIMOHAIBHBIMYU YUCIIAMHU
IIPY BBIITOJIHEHUY BBIYNCIICHUM;

e HCIIOJB30BATh MPU3HAKHU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BBITIOJTHEHUN
BBIYUCJICHUH U PEIIEHUH HECIIOKHBIX 3a/1ay;

e BBINOJHATH OKPYIJICHUE PALMOHAJIBHBIX YUCEN B COOTBETCTBUM C IPABUIIAMU;
e CpPaBHUBATH PALMOHAIBHBIE YNCIIA.
B noBceaHEeBHOM KU3HU U IIPU U3YUYEHUH IPYTHUX MIPEIMETOB:
e OLICHMBATDH PE3YJIbTAThI BHIYUCICHUN IIPU PEILICHUHN NTPAKTUYECKUX 3a/ad4;
e BBINOJHATh CPABHEHHE YHUCEII B PEAIIBHBIX CUTYaLUsAX;

e COCTAaBJISITh YUCJIOBBIE BHIPAKECHUS MIPU PEIICHUU MPAKTUUECKUX 3a/1a4 U 3a/1a4 U3
JIPYrUX y4eOHBIX MPEAMETOB.



CraTucTuKa U TEOpUsi BEPOATHOCTEH

o IlpencraBisTh naHHBIC B BUE TAOJIUII, TUATPaAMM,

e UHTaTh MH(OPMAIIUIO, IPEACTABICHHYIO B BUJIC TAOIHUIIbI, THArPAMMBI.
TexkcToBbIC 3a7a4n

o Pemarp HecOXKHBIE CIOXKETHBIC 33/1a4X Pa3HBIX TUIIOB HAa BCE apU(METHICCKHE
JICUCTBUS,

e CTPOWUTH MOJIENb YCIOBHS 3a71a4M (B BUC TaOIUIIbI, CXEMbI, PUCYHKA), B KOTOPOM
JIaHbl 3HAYCHUS JBYX M3 TPEX B3aMMOCBS3aHHBIX BEIUYHUH, C LIEJIbIO MOUCKA
pELICHUS 3a1a4H;

e OCYIIECTBIIAThH CIIOCOO MTOMCKA PELICHUS 3a/1a4l, B KOTOPOM PacCyKICHHE
CTPOUTCS OT YCJIOBHSI K TPEOOBAaHUIO WIIA OT TPEOOBAHUS K YCIIOBHIO;

e COCTABJIATH IIJIaH PCHICHUA 3a1a4U,
e BBIACIIATH 3Tallbl pCHICHUA 3aa4YH;

e HHTCPIPCTHUPOBATDH BBIYHUCIHUTCIIBHBIC PC3YIIbTATHI B 3a1a49C, UCCIICTOBATD
IMOJIYYCHHOC PCIICHUC 3ada4YH,

e 3HATh pa3IMyue CKOpOCTel 00BEKTA B CTOAUYEH BOJIE, IPOTUB TEUEHUS U O
TEUEHUIO PEKU;

e pPCIIATh 3aJa4YM Ha HAXOKACHUC 4YaCTHU YMUCJIa KU YHCJIa 110 €0 4aCTH;

e pelarth 3a7a4M Pa3HbIX TUIOB (Ha paboTy, HA IOKYMKHU, HA ABUKECHHE),
CBSI3bIBAIOIINX TPU BEJIMUUHBI, BBIJICISATH 3T BEJIMUMHBI U OTHOIICHUS MEXY
HUMU;

e HaXOJAUTb HPOHCHT OT 4YMCJid, HHUCJIO 110 IMIPOUCHTY OT HCTO, HAXOAWUTH IIPOLICHTHOC
OTHOIICHHC ABYX YHCCII, HAXOIUTH IIPOLNCHTHOC CHUKCHHC WJIIH IIPOOCHTHOC
IIOBBIIIICHUC BCIINYUHBI,

e pelIaTh HECJIOKHBIE JIOTUYECKUE 3a/1a4d METOAOM PACCYKIACHUM.
B noBce1HEBHOM )KU3HU U ITPU U3YUYEHUH IPYTUX TPEAMETOB:

e BBIIBHTATh THTOTE3bI O BO3MOXKHBIX TPEEITHHBIX 3HAUCHUSX UCKOMBIX BEJIMYUH B
3a/1a4de (nenaTh IPUKUIKY)

Harmsinnast reomerpus. ['eomerpudeckue purypbl

« OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATUSAMHU: PUTypa, TOUKA, OTPE3OK, MpsMas,
JydY, JIOMaHasi, yrojl, MHOIrOyTOJIbHUK, TPEYTOJIbHUK U YETBIPEX YT OIbHUK,
NPSIMOYTOJIbHUK M KBaJpaT, OKPY>KHOCTb U KPYT, MPSIMOYTOJIbHBIN



napayenenurnen, Kyo, map. M300paxkats nydaembie QUrypsl OT pyKU U €
TIOMOIIIBIO JINHEHKU U TTUPKYIISL.

B noBceaHEeBHOM KU3HU U IIPU U3YUYEHUHU IPYTHUX NIPEIMETOB:
¢ pelaTh NPAKTHYECKHUE 337a4H C IPUMEHEHUEM MTPOCTEUILINX CBOMCTB QUTYP.
N3Mepenns 1 BBIYACIICHUS

e BBIINIOJHATD UBMCPCHUC IJINH, paCCTOHHHﬁ, BCJIMYHH YIJIOB, C IOMOIIBIO
HHCTPYMCHTOB JIA H3MepeHI/II>'I AJIMH U YTI'JIOB;

e BBIYUCIIATH IUIOMIAAU IPAMOYTOJIbHUKOB.
B noBcenHEBHOM )KU3HU U IIPU U3YYEHUU IPYTUX IIPEAMETOB:

e BBIYUCIATH PACCTOSAHUS HA MECTHOCTHU B CTAHJIAPTHBIX CUTYALUX, IIOIAAN
IIPSIMOYT OJIbHUKOB;

e BBINIOJIHATH MPOCTEHIIHE TOCTPOCHUS U U3MEPEHHSI HA MECTHOCTH, HEOOXOTUMBIE
B pEaJIbHOM KU3HU.

I/ICTOpI/ISI MaTCMaTHKH

e ONHUCBIBATH OTACIIbHLIC BBIJIAOIIUCCS PC3YJIbTAThI, IIOJTYYCHHBIC B XO/IC Pa3BUTHUA
MAaTCMAaTUKU KaK HAYKH,

e 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBA3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPUEH.

BBINYCKHHK TOTYYUT BO3MOXXHOCTh HAYYUTHCS B 5-6 Kiaccax (st 00ecTiedeHMsI
BO3MOXKHOCTH YCIICIIHOT'O MPOJ0JKEHUST 00pa3oBaHus Ha 0a30BOM U yTIIyOJIEHHOM
YPOBHSIX)

DNEeMEHTBI TCOPUHU MHOKCCTB U MaTEeMaTUUYECKOM JTOTUKHU

. Ol'IepI/IpOBaTB IMOHATHUAMHU MHOKECTBO, XapaKTCPUCTUKHU MHOKECTBA, 3JICMCHT
MHOKCCTBA, IIYCTOC, KOHCYHOC U OECKOHEYHOE MHOXKECTBO, IIOAMHOKCCTBO,
MMPpUHAIJICKHOCTD,

e OIPCACIATDH IIPUHAIJICKHOCTD 3JICMCHTA MHOKCCTBY, 06’I>GILI/IH€HI/IIO u
NMEPCCCYCHNIO MHOXKCCTB, 3a1aBAThb MHOKCCTBO C IOMOIIBIO IICPCUNCIICHUA
QJICMCHTOB, CJIOBCCHOI'O OITMCAaHU .

B noBceaHEeBHOM KU3HU U IIPU U3YUYEHUH IPYTHUX MIPEIMETOB:
e Ppacrno3HaBaTh JIOTUYECKU HEKOPPEKTHBIC BHICKA3bIBAHU;
e CTPOMUTH LIETIOYKH YMO3AKJIFOYEHUN Ha OCHOBE UCIIOJIb30BaHUs IPABUII JIOTHKH.

Yucma



OHCpI/IpOBaTI) MMOHATHUAMMU: HATYPAJIBbHOC YHMCJI0, MHOKCCTBO HATYpPaJIbHBIX YHUCCII,
OeJa0C YucCjI0, MHOXXCCTBO I CIBIX YHCCII, OOBIKHOBEHHAS ,ZIpO6I>, ACCATHYHAA
I[p06b, CMCIIAHHOC YHUCJIO, pallMOHAJIbHOC YHUCJI0, MHOKCECTBO PallMOHAJIbHBIX
YUCCII, TCOMCTPUYICCKAA HHTCPIIPCTAINA HAaTYPaJIbHbBIX, IC/IbIX, PAllMOHAJIbHBIX

IMOHUMATh B O0BICHITH CMBICT HO3HHHOHHOfI 3aIlIMCHU HATYPAJIbHOI'O YH1CJIa,

BBIIIOJIHATDb BBIYHUCIICHHA, B TOM YHCJIC C UCITIOJIBb30BAHUCM IIPUCMOB
padrOHAJIBbHBIX BBILIHCHCHPII?’I, 00OCHOBBIBATH AJITOPUTMBI BBIITOJTHCHHA ,Z[GﬁCTBHfI;

WCIIOJIb30BATh MPU3HAKHU JeIUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11, cymmbl 1
MPOU3BEJCHUS YUCEIT IIPH BBIMOJIHEHUU BBIYMCICHUNA U PEIICHUH 3a/1a4,
00OCHOBBIBATh IPU3HAKHU JIETUMOCTH;

BBIIIOJIHATD OKPYITICHHUC pPAalMOHAJIBHBIX YHUCCI C SaﬂaHHOﬁ TOYHOCTBIO,

YIOPSI0YUBATH YHUCTIA, 3aIMCAHHBIE B BUJIE OOBIKHOBEHHBIX U JIECATUYHBIX
Jpo0eii;

HaxoauTh HOJI 1 HOK uucen u ucnosib30BaTh UX NPU PEIICHUN 3a/1a;.

OIICPHUPOBATD INIOHATHCM MOAYJIb YKUCJId, TCOMCTPUYICCKAA HHTCPIIPETAIUA MOOYJIA
quciia.

B noBcenHEBHOM )KU3HU U ITPU U3YUEHUU IPYTUX IIPEAMETOB:

NPUMEHSTH IPABUIIA MPUOIHKEHHBIX BBIUMCICHUHN NPU PEIIEHUH MPAKTUYECKUX
3a]1a4 U PELICHUH 3a/1a4 APYTUX y4eOHBIX IPEIMETOB;

BBINOJIHATH CPAaBHEHUE PE3YJIbTATOB BBIUUCICHUN DU PELICHUHN ITPAKTUYECKUX
3aJlay, B TOM YHUCJIE MPUOIMKEHHBIX BBIYUCIICHHH;

COCTABJIAATH YHUCJIOBBIC BBIPAKCHHA U OLICHNBATL UX 3HAYCHUS IIPU PCIICHUHA
MPAaKTHYCCKHUX 3aaa4 W 3a1a4 U3 JPpyTIrux y‘IC6HBIX npEaAMCETOB.

YPaBHCHI/IH N HCPAaBCHCTBA

OnepupoBaTh MOHATUSIMU: PABEHCTBO, YUCIOBOE PABEHCTBO, YPABHEHUE, KOPEHb
YPaBHEHUsI, PELICHUE YPAaBHEHHUsI, YUCIIOBOE HEPABEHCTBO.

CraTtucTtuka v TeOpusi BEpOATHOCTEM

OHepI/IpOBaTB MMOHATHUSMHM: CTOJIOYATHIC U KPYTOBBIC JHATI'PAMMEI, Ta6J'H/IHBI
JAaHHBIX, CPCOAHEC apI/I(i)MeTI/ILIeCKOC,

U3BJIEKATh, HH(POPMAIIHUIO, TIPEJCTABICHHYIO B TA0JIMIIAX, HA THArpaMMax;

COCTaBJIATH T216J'II/II_U)I, CTPOUTL JHUAarpaMMbl Ha OCHOBC JIaHHBIX.

B noBceaHEBHOM KU3HU U IIPU U3YUYEHUHU IPYTUX MIPEIMETOB:



e U3BJIEKATh, UHTEPIIPETUPOBATH U MPEOOPA30BBIBATH HHPOPMAIIHIO,
MPEICTABJICHHYIO B Ta0JIUIAX U HA JUarpaMMax, OTpakarollylo CBOMCTBA U
XapaKTEPUCTUKHU PEABHBIX MTPOLECCOB U SBJICHUM.

TexkcToBbIC 3a/1aUu

o Pemare pocThi€ U CIIOKHBIEC 331a4M Pa3HBIX TUIIOB, & TAK)KE 3aa4U IIOBBIILIEHHOU
TPYIHOCTH;

e HCIIOJIB30BATh PA3HBIC KPATKHUC 3aIIMCHU KaK MOACIIN TCKCTOB CJIOKHBIX 3a1a4 OJIA
MMOCTPOCHUA MMOMCKOBOM CXEMBI U peUICHUS 3aaa4,

e 3HaTh U NPUMEHATH 00a criocoba moucka peueHus 3aaad (0T TpeOoBaHUs K
YCIIOBUIO U OT YCJIOBHSI K TPEOOBAHHUIO);

¢ MOJEIHUPOBAThH PACCYXKAEHUS NIPH IMOMCKE PEHICHUs 3a]a4 C OMOILbIO Tpad-
CXEMBI;

e BBIACIIATH OTaIlbl PCIICHUA 3ada49d U COACPKAHNC KaKI0I'0 3Talla,

e HHTCPHNPCTHPOBATL BHIYUCIIUTCIBHBIC PE3YJILTATEI B 3a/1a4C, UCCIICI0BATH
IMOJYUYCHHOC PCIICHUC 3ada49HU,

e AHAIM3UPOBATH BCEBO3MOKHBIE CUTYAI[MU B3aUMHOI0O PACIIONIOKEHUS IBYX
O00BEKTOB U U3MEHEHHUE MX XapPAKTEPUCTHK IIPU COBMECTHOM JIBYKEHUHU (CKOPOCTb,
BpEMsl, pacCTOSIHUE) MPU PEIICHUHU 3a/1a4 Ha JBUKEHHE JIBYX 00BEKTOB KakK B
OJIHOM, TaK U B POTUBOMNOJIOKHBIX HAIIPABIICHUSX

e HCCICAOBATH BCCBO3MOKHBIC CUTYAalUU ITPHU PCIICHUHU 3a/la4 Ha ABUKCHUC 110
PCKE, paCCMAaTPpUBATDb PA3HBIC CUCTCMbI OTCUCTA,

e pemarh pa3HOOOpa3HbIC 33/1a4N «HA YACTH,

e pPCIIATh U 00OCHOBBIBAThL CBOE pEeIICHUC 3a1a4 (BBIJICJ'IHTB MaTCMaTHU4YCCKYIO
OCHOBy) Ha HAXOXJICHHNC 4aCTHU 4KUCJIia U YUCJIa 110 €ro 4aCTu Ha OCHOBC
KOHKPCTHOI'O CMBICJIa ,HpO6I/I;

e OCO3HABaTh U OOBICHSITH HACHTUYHOCTD 3a/1a4 Pa3HbIX THUIIOB, CBA3BIBAIOIINUX TPHU
BCIINYNHEBI (Ha pa60Ty, Ha IIOKYIIKH, Ha ,Z[BI/I}KGHI/IC); BBIACIIATH OTH BCIIMYNHEBI 1
OTHOHICHUA MCKY HUMMU, IIPUMCHSTH UX IIPU PCHICHWHA 3a1a4, KOHCTPYHUPOBATH
COOCTBCHHBIC 3aa4M YKAa3aHHBIX THUIIOB.

B noBce1HEBHOM )KU3HU U IIPU U3YUYEHUH IPYTUX TPEAMETOB:

e BBLICIATH IPU PELICHUM 33/1a4 XAPAKTEPUCTUKU PACCMATPUBAEMOM B 3a/1a4€
CUTYaIlUH, OTJIMYHBIE OT PEATIbHBIX (T€, OT KOTOPHIX abCTparupoBajuch),
KOHCTPYUPOBATh HOBBIE CUTYAIIUU C YYETOM 3TUX XAPAKTEPUCTHUK, B HACTHOCTH,
IIPY PELICHUU 3a7]a4 HAa KOHIICHTPALMU, YIYUTHIBATH INIOTHOCTH BELIECTBA;



e pelaTh U KOHCTPYHPOBATH 3aJ1a4l HA OCHOBE PACCMOTPEHUS PEATbHBIX CUTYAIIUA,
B KOTOPBIX HE TPeOyeTCs TOUHBIN BHIYMCIUTEIbHBIN pe3ysbTaT;

e pelaTh 3aJa4M Ha ABMKECHHUE 10 PEKE, paCCMATPUBAas Pa3HbIE CUCTEMBI OTCUETA.
Harnsnnas reomerpus. ['eomerpuyeckue purypol

o U3Bnekarb, HHTEPIPETUPOBATH U TPEOOPA30OBBIBATH HH(OPMALUIO O
reoMeTpUYeCcKuX (purypax, npeacTaBIeHHYIO Ha YePTEXax;

o H300paxkaTh U3ydaeMble (PUTYpbI OT PYKH U C MIOMOIIIbI0 KOMITBIOTEPHBIX
UHCTPYMEHTOB.

I/I3Mep CHHUA U BBIYUCJICHUSA

e BBIIIOJHATH U3MCPCHUC JIJIMH, paCCTOHHI/II\/’I, BCJIIMYMH YIJIOB, C TIOMOIIBIO
HHCTPYMCHTOB JIA I/IBMCpCHI/Iﬁ JJIMH " YTJIOB;

e BBIYUCIITH TUIONIAIA IPSMOYTOIBHUKOB, KBAJAPATOB, 00BEMBI MIPSIMOYTOJIBHBIX
napaijieNenuneoB, KyOoB.

B noBcenHEBHOM )KU3HU U IIPU U3YUEHUH IPYTUX MPEAMETOB:

e BBIYUCIISITH PACCTOSHUS HA MECTHOCTH B CTAHAAPTHBIX CUTYAIUSIX, TUTOIIAIH
YYaCTKOB MPSIMOYTOJIBHOM (POPMBI, 00BEMBI KOMHAT;

¢ BBINOJHATH IPOCTEHIIINE MOCTPOCHUSI HA MECTHOCTH, HEOOXOIUMbIE B peaTbHON
JKWU3HH;

e OIICHUBATH Pa3MePhl peaTbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.
Hctopust matremaTuku

« XapakTepu3oBaTh BKJIAJ BBIAAIOLINUXCSA MATEMATUKOB B PA3BUTUE MATEMATUKU U
MHBIX HAYYHBIX 00J1acTeil.

BrinmyckHuk HayuuTtces B 7-9 kiaccax (71 UCTIOIb30BaHUs B TIOBCEAHEBHOM KU3HU U
o0ecredeHuns: BO3MOXXHOCTH YCIIEITHOTO MPOIOHKEHHST 00pa30BaHus Ha 6a30BOM

YPOBHE)

DJEeMEHTBI TCOPHUH MHOXKCCTB U MaTEeMaTUYE€CKOM JTOTUKHU

o OmnepupoBaTh Ha 6230BOM YPOBHE MOHATHUSIMU: MHOKECTBO, DJIEMEHT MHOXKECTBA,
ITOAMHOKECTBO, MPUHAJICKHOCTD;

e 3a/1aBaTb MHOXKCCTBA IICPCUHUCIICHUCM UX 3JICMCHTOB,
e HaXOJUTb HNCPCCCUCHUC, O6’b€I[I/IHCHI/IC, IIOAMHOXXECTBO B HpOCTCfIHIPIX CUTyallHAX;

e OIlEpUPOBATh Ha 0a30BOM YPOBHE MOHATHSMU: ONPEEIEHNE, aKCHOMa, TEOPEMA,
J0Ka3aTeNIbCTBO;



e TPUBOJUTH NMPUMEPHI U KOHTPIPUMEPHI JJIs1 MOATBEPKACHUS CBOUX
BBICKA3bIBAHUIA.

B noBcenHEBHOM )KU3HU U IIPU U3YYEHUH IPYTUX TPEAMETOB:

e HCHOJIb30BaTh rpaduueckoe npeacTaBIeHUe MHOKECTB JJIsl OMUCAHUS PeaTbHBIX
MIPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3aJ1ay APYTUX yU4eOHBIX IPEIMETOB.

Yucna

« OmnepupoBath Ha 6a30BOM ypOBHE MOHATUSIMU: HATYPAITBLHOE YUCIIO, 1IETI0€ YHCIIO,
OOBIKHOBEHHAs P00k, AeCATUYHAS Ipo0b, CMeIaHHas ApoOb, palliOHATBHOE
YHCII0, apu(PMETHUECKUI KBaIpaTHBIN KOPEHb;

e HCIIOJB30BAaTh CBOMCTBA YHCEI U IIpaBWiIa ACHCTBUI MPU BHITIOJTHEHUU
BBIYMCIICHMI;

e HCIIOJB30BATh MPU3HAKHU AETUMOCTH Ha 2, 5, 3, 9, 10 npu BeIMOIHEHUH
BBIUHCIICHUH U PEIICHUH HECJIOKHBIX 3aJ1a4;

¢ BBINOJHATH OKPYIJIEHUE PAIIMOHATIBHBIX YHACENI B COOTBETCTBUM C ITPABUIIAMU;
e OLICHMBATH 3HAYECHHUE KBAJAPATHOI O KOPHS U3 MOJ0KUTEIBHOIO LIEJIOr0 YUCIIa;
e PAacIlO3HABATh PALMOHAIBHBIC U UPPALIMOHATIBHBIC YHCIIA;
e CpaBHMBATH YHUCIA.

B noBce1HEBHOM )KU3HU U TIPU U3YUEHUU IPYTUX MPEIMETOB:
o OLICHUBATH PE3YJILTATHI BBIYUCICHUN NIPU PEILIEHUH IPAKTUYECKUX 3a/1a4;
e BBINOJHATH CPABHEHUE YKCEN B PEAIBHBIX CUTYALUSIX;

e COCTaBJISITh YMCJIOBBIE BBIPAXKEHHUS MPU PEIICHUU MMPAKTUYECKUX 3a7a4 U 3a7a4 U3
JIPYTUX Y4€OHBIX MPEIMETOB.

ToxnecTBeHHbIE TPe0OpPa30BAHUS

o BBINOIHATL HECTTOKHEIE Hp€06p3,30BaHI/ISI JIJI BBIUMCIICHUS 3HAYEHUH YHUCJIOBBIX
BBIpa)KeHHﬁ, COACPIKAIIUX CTCIICHU C HATYPAJIbHBIM I1OKAa3aTCJICM, CTCIICHU C
LOCJIBbIM OTPHUHIATCIBHBIM ITOKA3aTCIICM,

e BBINOJHATH HECTIOXKHBIE TPEOOPa30BAHNS LENIBIX BHIPAKEHUIN: paCKpPHIBAThH
CKOOKH, IPUBOJUTH MOI00HBIE CIaraeMble;

e HCIOJIB30BaTh (POPMYJIIBI COKPALIEHHOTO YMHOXEHUS (KBaipaT CyMMBbI, KBapaT
Pa3HOCTH, PA3HOCTH KBAJAPATOB) JIJIsl YIPOILIEHUS BHIYUCICHUN 3HAUECHU
BBIPAKCHUU;

e BBINOJHITH HECTIOKHBIEC TPEOOPa30BaHUs APOOHO-TMHEWHBIX BBIPAXKCHUN U
BBIPAXEHUH C KBAJIPAaTHBIMU KOPHAMU.



B noBcenHEBHOM )KU3HU U ITPU U3YUEHUH IPYTUX IMIPEIAMETOB:

e TIOHMMATh CMBICJI 3aMMCH YUCJIA B CTAHJIAPTHOM BU/IC;

e ONEPHUPOBATH HA DA30BOM YPOBHE MOHSATUEM «CTAHJIAPTHAS 3aMKUCh YUCIIA.
YpaBHEHHUS 1 HEPABEHCTBA

« OmnepupoBaTh Ha 6a30BOM YPOBHE MOHSATHUSMH: PABEHCTBO, YUCIIOBOE PABEHCTBO,
YpPaBHEHHUE, KOPEHb YPABHEHUs, PELLICHUE YPABHEHMUSI, YUCIIOBOE HEPABEHCTBO,
HEPABEHCTBO, PEIICHNE HEPABEHCTBA,;

e TPOBEPATH CIIPABEIJIMBOCTD YNCIOBBIX PABEHCTB U HEPABEHCTB;

e pelaTh JUHEHHBIE HEPABCHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOJAIIMECS K
JIMHEUHBIM;

e pelaTh CUCTEMbI HECIIOKHBIX JINHEMHBIX YPABHEHU, HEPABEHCTB;
o IIPOBEPSTH, SBJISAETCS JIM JAHHOE YHCIIO PELICHUEM YpaBHEHUS (HEPAaBEHCTBA);
e pelaTh KBaJpaTHbIE YPABHEHUS IO (pOpMyJie KOPHEN KBaJPAaTHOIO YPaBHEHMUS;
o H300paXkaTh pelICHUS] HEPABEHCTB U UX CUCTEM Ha YUCIIOBOU MPSIMOIl.

B noBceaHEBHOM KWU3HU U IIPU U3YUYEHUHU IPYTUX MIPEIMETOB:

e COCTAaBJIATH U PEIIATH JIMHEHHBIC YPABHEHNUS DU PELICHNH 3a]a4, BOSHUKAIOINX B
JIPYruX y4eOHbIX MpeaMeTax.

DOyHKIMU
o Haxonuts 3HaueHMEe PyHKITNYU TIO 32 JAHHOMY 3HAYEHUIO aPTYMEHTA;

e HaXOJWUTb 3HAUYCHUC apryMcHTa I10 3aJaHHOMY 3HAYCHHIO (1)YHKI_[I/II/I B HECJIOXXHBIX
CUTyalluiX;

e OHpPCACIATH IMOJIOKCHUEC TOYKHU 110 €€ KOOpAUHATaM, KOOPAWHATBI TOYKH I10 €C
ITOJIOKCHHIO Ha KOOpHHHaTHOﬁ IIIIOCKOCTH,

o 10 rpapMKy HaXOJUTH 0OJIACTH OIPENETIEHHs, MHO)KECTBO 3HAUCHU, HYJTU
(GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacCTaHUs U
yObIBaHMsI, HAUOOJIbIIIEE U HAUMEHbIIEE 3HAUYECHUS (DYHKINY;

e CTPOUTH rpaduk JUHEHHON DYHKITUU;

o IIPOBEPSTH, SIBISIETCS JIM JaHHBIN Ipaduk rpagukoM 3aiaHHON QyHKINUU
(JIuHEWHOM, KBaIpaTUYHOM, 0OpaTHOW MPONOPIUOHAIEHOCTH);

e OIpeAensATh NPUOIMKEHHBIE 3HAUEHUS] KOOPAMHAT TOYKHU IepecedeHtsl rpauKoB
GyHKIMIT;



e ONEpHPOBATH HA OA30BOM YPOBHE MOHITHSIMU: TTOCIE0BATEIHHOCTD,
apudmeTndeckas mporpeccusi, reoMeTpruIecKas mporpeccus;

e pelaTh 3a7jaud Ha MPOTrPECCUU, B KOTOPBIX OTBET MOKET ObITh MOIYUYEH
HEMOCPEICTBEHHBIM MO/ICUETOM 0€3 MpUMEHEHHS (OpMYII.

B noBcenHeBHOM KU3HU U IPU U3YUECHUU JPYTUX MPEAMETOB:

e HCIIOJIB30BaThb Fpa(bI/IKI/I PCAIBLHBIX IIPOLCCCOB U 3aBUCUMOCTEH I OIIPCACIICHUA
HX CBOMCTB (HaI/I6OJ'II)HII/I€ N HAUMCHBIIUC 3HAYCHUA, IIPOMCIKYTKHU BO3PACTAHUSA U
Y6BIBaHI/I$I, 00JIaCTH MOJOKUTEIBHBIX U OTPUIATCIbHBIX 3HAYCHUHN U T.H.);

¢ HCIOJIB30BaTh CBOMCTBA JUHEHHON (PYHKIMHU U ee rpaduK Npy PEelIeHUH 3a7a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.

CraTtucTuka u TeOpHUsl BEPOATHOCTEN

o HmMerp npeacraBiaeHUe O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTHU
CIIy9aifHOTO COOBITHS, KOMOWHATOPHBIX 3a]a4ax;

o pelaTh NPOCTCHIITNE KOMOMHATOPHBIC 33/IaYK METOJIOM MPSMOTO U
OpPraHU30BaHHOTO TIepedopa;

o TMpPEACTaBIATH AaHHBIEC B BUJIE TAOJIULI, TUATPaMM, IPAPUKOB;
¢ yuTaTh MH(GOPMAIINIO, IPEJICTABICHHYIO B BUJI€ TaOIUIIbI, JUarpaMMsbl, rpaduka;
e OIpeAeNsATh OCHOBHBIE CTATUCTHYECKHUE XapAaKTEPUCTUKH YUCIOBBIX HAOOPOB;
¢ OILICHUBATH BEPOATHOCTH COOBITHS B MPOCTEHUIINX CIyYasix;
¢ HMETb NPEACTABICHUE O POJIU 3aKOHA OOJIBILIMX YHUCEN B MACCOBBIX SIBJICHHSIX.
B noBceaHEBHOM KNU3HU U IIPU U3YUYEHUHU IPYTUX MIPEIMETOB:
e OILICHMBATh KOJMUYECTBO BO3MOXHBIX BAPHMAHTOB METOAOM Iepedopa;

e HMETh MPEACTABICHUE O POJIU MPAKTUICCKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHH;

e CpaBHHMBATb OCHOBHBIC CTATUCTHYCCKHUC XAPAKTCPHUCTUKH, ITOJTYUCHHBIC B
IMpoLeCCC pCIICHUA HpI/IKJIa,Z[HOﬁ 3a1a49, U3YYCHUA PCAJIbHOI'O ABJICHUA,

e OIICHUBATH BEPOSATHOCTh PEAIbHBIX COOBITHI M SIBICHUM B HECIIOKHBIX CUTYAITUSX.
TekcToBEIE 3a1aUN

o PemaTh HecOXXHBIE CIOKETHBIE 33/1a4U Pa3HBIX TUIIOB HA BCE apU(METUUECKUE
JICHCTBUS,



e CTpPOUTH MOACIIb YCIIOBHA 3ada4U (B BHUIC Ta6JII/II_[I>I, CXCMbI, pPUCYHKA HJIN
ypaBHCHI/ISI), B KOTOpOﬁ JaHbl 3HAYCHUS ABYX U3 TPCX B3AUMOCBA3dHHBIX BCIIMYHH,
C IICJIBIO ITOMCKA PCIICHUA 3a1a4M,

e OCYHICCTBIIATDH CII0CO0 MMOUCKA PECIICHUA 3aaa491, B KOTOPOM pPaACCYKACHHUC
CTPOUTCA OT YCJIIOBHUSA K Tpe6OBaHI/IIO WiInu OT Tpe6OBaHI/I$I K YCJIOBHIO,

e COCTABJIATH IINIaH PCHICHUA 3ada4U,
e BbBIACIEATH OTAIIbl PCIICHUA 3ada4U,

e UHTEPIPETHPOBATH BHIYUCIUTEIBHBIE PE3YJIBTATHI B 337a49e, NCCIIEI0BATh
MOJTYYCHHOE PEIICHHUE 33]1a4u;

e 3HATh pa3IMuue CKOpocTel 00BEKTA B CTOAUYEH BOJIE, IPOTUB TEUEHUS U 110
TEUEHUIO PEKU;

e PCIIaTh 3aa49M Ha HAXOXKACHHUC YaCTHU YHCJIa 1 9YHUCJIA 110 €T0 YaCTHU,

e pelaTh 3aJa4M Pa3HbIX TUIOB (Ha paboTy, HA IOKYMKHU, HA ABUKCHHE),
CBSI3BIBAIOIINX TPU BEJIUYUHbI, BBIACISTH 3TH BEJIUYUHBI U OTHOLICHUS MEXITY

HUMU,

e HAaXOJUTb HPOLCHT OT 4YMCJia, HUCJIO I10 IIPOLCHTY OT HECIr0, HAXOAUTH IIPOLCHTHOC
CHMIKCHHC WJIN IIPOUCHTHOC ITOBBINICHUC BCIIMYUHBI,

e pelIaTh HECIIOKHBIC JIOTUYECKUE 3a1a4U METOIOM PACCYKACHUM.
B noBceaHEBHOM KWU3HU U IIPU U3YUYEHUH IPYTHUX MPEIMETOB:

e BBIJIBUTATh THIIOTE3bI O BO3MOXKHBIX MPEETbHBIX 3HAUCHUSIX UCKOMBIX B 3a7a4e
BEJIUYUH (Je1aTh TPUKHUJIKY).

['eomerpuueckue Gurypsl
o OmnepupoBaTb Ha 6a30BOM ypOBHE MOHATUSIMU T€OMETPUUECKUX DUTYP;

o U3BJIEKATh MH(OPMAIUIO O TEOMETPUIECKUX (PUTYpax, MPEACTABICHHYIO HA
YepTekax B IBHOM BHUJIE;

e TPUMEHSATH JJIS PEUICHUS 3a/1a4 TeoMeTpruIecKue hakThl, €CIIH YCIOBHS UX
NpUMEHEHUS 3aJlaHbl B IBHOU (opMe;

e pelaTh 3a7a4i Ha HaXOXKJEHUE T€OMETPUUYECKUX BEIMUUH 0 00pa3liaM Uiu
aJITrOpUTMaM.

B noBcenHeBHOM KU3HU U IPU U3YUECHUU JPYTUX MPEAMETOB:

e HCIIOJIH30BATh CBOMCTBA FEOMETPUUYECKUX (HUTYP IS pEIICHHS TUIOBBIX 3a]1a4,
BO3HUKAIONIUX B CUTYyallMSIX MOBCEIHEBHOM KU3HHU, 3a]1a4 MPAKTUYECKOTO
COZIEpIKaHMS.



OTtHoUIEHUA

« OmnepupoBaTh Ha 06a30BOM YPOBHE MOHSATHUSAMU: PABEHCTBO (PUTYp, paBHbIE
¢burypsl, paBeHCTBO TPEYTOJIbHUKOB, NapaUIEIbHOCTh MPSIMBbIX,
NEPHEHAUKYIIPHOCTD NPAMBIX, YIJIbI MEXIY IPSIMBIMH, EPIEHIUKYIISD,
HAKJIOHHAS!, IPOEKIIMSL.

B noBceaHEBHOM KU3HU U IIPU U3YUYEHNUH IPYTHUX MIPEIMETOB:

e HCIOJIb30BAaTh OTHOUIEHUS JIJIsl PELIEHUS IPOCTEHIINX 3a/1a4, BOSHUKAIOUIUX B
peanbHOM )KU3HMU.

I/I3M€p€HI/I$I N BBIYHCIICHUA

o BrinonHaTe N3MCPCHUC IJINH, paCCTOHHHﬁ, BCJIIMYHWH YIJIOB, C IOMOIIBIO
HHCTPYMCHTOB JIA H3MepeHI/Iﬁ JJIMH U YT'JIOB;

o TPUMEHATH (POPMYIIBI IEPUMETPA, TUIOUIAAN U 00beMa, IUIOMIA I TOBEPXHOCTH
OTJIETTbHBIX MHOT'OTPAHHUKOB IIPU BBIYMCIIEHUSX, KOT/1a BCE JaHHBIE UMEIOTCS B
YCIIOBUU;

o mpumMeHsATh Teopemy Iludaropa, 6a30BbIe TPUTOHOMETPUIECKHE COOTHOIIICHUS JIJIS
BBIYNCIIEHUS UINH, PACCTOSIHUM, TUIOIIAIEH B IPOCTEUIIUX CIydasix.

B noBcenHEBHOM )KU3HU U ITPU U3YUEHUU IPYTUX IIPEAMETOB:

e BBIYUCIATH PACCTOSHUS HA MECTHOCTHU B CTAHJAPTHBIX CUTYAILUAX, IUIOMIAU B
MPOCTEHIINX CITydasX, IPUMEHSATHh (OPMYJIbI B IPOCTEHIIINX CUTYAIHSIX B
HOBCEIHEBHOU KU3HU.

F€OMCTpI/ILI€CKI/I€ IMOCTPOCHUA

o HM3o0paxaTh TUTIOBBIE TUIOCKKE (GUTYPHI U (PUTYPHI B IPOCTPAHCTBE OT PYKU U C
TTOMOIIBI0 HHCTPYMEHTOB.

B noBcenHeBHOM KU3HU U IPU U3YUECHUU JPYTUX NMPEAMETOB:

e BbBINIOJIHATD HpOCT@fIIHHC IIOCTPOCHHA Ha MCCTHOCTH, HGO6XOI[I/IMBIG B peaanoﬁ
KU3HU.

['eomerpuueckue npeoOpa3zoBaHUs

o Crpouts purypy, CHMMETPUYHYIO JAaHHOU (PUTYpPE OTHOCUTEIHHO OCH U TOUYKH.
B noBceaHEeBHOM KU3HU U IIPU U3YUYEHUH IPYTHUX MIPEIMETOB:

e pacmo3HaBaTh JIBI)KEHHE OOBEKTOB B OKPYKAIOIIEM MUDE;

e pacrmo3HaBaTh CHMMETPUYHBIE PUTYPHI B OKPYKAIOIIIEM MUPE.

BekTopsl 1 KOOpAMHATEI Ha IIIOCKOCTH



OmnepupoBath Ha 6230BOM YPOBHE MOHITHUSIMHU BEKTOP, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YUCII0, KOOPAUHATHI HA INIOCKOCTH;

OIPEIEIATh MPUOIMIKEHHO KOOPAMHATHI TOUKH 110 €€ H300paKeHHUIO Ha
KOOPJIMHATHOM TUIOCKOCTH.

B noBcenHeBHOM KU3HU U TIPU U3YUYECHUU JPYTUX MPEIMETOB:

HCIIOJIB30BAaTh BCKTOPLI AJIA PCIICHHA HpOCTGfIHIHX 3aJ1a4 Ha OIIPCACIICHHUC
CKOPOCTHU OTHOCUTCIIbHOI'O IBUKCHUA.

Hcropust MaTemaTuku

OmnuceIBaTh OTACJIbHBIC BBIJIAIOIIUCCSA PE3YJIbTATHI, IIOJTYUYCHHBIC B XO/J(C PA3BUTHA
MAaTCMAaTHUKU KaK HAYKH,

3HATh NPUMEPHI MATEMATUYECKUX OTKPBITUN U KX AaBTOPOB, B CBS3U C
OTE€YECTBEHHOW U BCEMUPHON UCTOPHUEH;

IIOHUMATDb POJIb MATCMATHUKH B PA3BUTHU Poccun.

Metonsl MaTEMAaTUKHA

Bri0upaTh nogXoagmui U3y4eHHbIN METO/ 111 PEIICHUSI U3YUYEHHBIX THUIIOB
MaTeMaTHYECKHUX 3aJ1a4;

[IprBOAMTE MPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEN
JENUCTBUTEIBHOCTH U IPOU3BEIECHUAX UCKYCCTBA.

BBIITyCKHUK MOTYyYNUT BO3MOXHOCTbh HAYYUTHCS B 7-9 Kitaccax Juist o0ecrieueHus

BO3MOXHOCTH YCIICHIHOI'O IMMPOJOJIKCHUA 06pa30BaH1/1$[ Ha 0a30BOM H yFJIy6J'IeHHOM

YPOBHSIX

DJEeMEHTBI TECOpPHUHU MHOKCCTB U MaTeMaTHYECKOM JIOTUKU

OnepupoBaTh MOHATUSIMU: ONPEICIICHUE, TEOpEMa, aKCMOMa, MHOXKECTBO,
XapaKTePUCTUKU MHOXKECTBA, DJIEMEHT MHOKECTBA, ITyCTOE, KOHEYHOE U
OCCKOHEYHOE MHOKECTBO, ITOJAMHOKECTBO, IPHUHAIC)KHOCTD, BKIIFOUCHHE,
PaBEHCTBO MHOXXECTB;

M300pakaTh MHOKECTBA U OTHOIIEHUE MHOXKECTB € TMTOMOIIBIO KPYroB Diijiepa;

OIpecaAciiATh MPHUHAAIICIKHOCTD 3JICMCHTA MHOKCCTBY, 06’I)GILI/IHGHI/IIO u
MEPECCYCHUIO MHOXKCCTB,

3aJ1aBaTh MHOKECTBO C IIOMOIIIBIO TIEPEUUCITICHUS JIEMEHTOB, CJIOBECHOTO
OIMCaHUS;

ONEPUPOBATH MTOHITHUSIMHU: BHICKA3bIBAHUE, HCTUHHOCTH U JIOXKHOCTH
BBICKA3bIBAHMS, OTPULIAHUE BHICKA3bIBAHUM, OIIEPAIIMU HAJl BEICKA3bIBAHUSMU: H,
WJIH, HE, YCIOBHBIE BHICKA3bIBAHUS (MMILIUKAIUN);



e CTPOUTH BBICKA3bIBAHUs, OTPULIAHUS BBICKA3bIBAHUM.
B noBceaHEBHOM KU3HU U IIPU U3YUYEHUH IPYTUX MIPEIMETOB:
e CTPOUTH LIETIOYKHU YMO3AKIFOYEHUN Ha OCHOBE UCIIOJIb30BaHUs IIPABUII JIOTUKY,

e HCIIOJIB30BaThb MHOJKCCTBA, OIICPpAIMH C MHOKCCTBaAMHU, UX rpa(bnquKoe
MMpCACTABJICHUC JJIs1 OITMCAaHWA PCAJIbHBIX ITPOICCCOB U SIBIICHUI.

Yucna

U OHepI/IpOBaTI) MMOHATHUAMMA: MHOXKCCTBO HATYPAJIbHBIX YHCCII, MHOXXCCTBO LCJIbIX
YHCCJI, MHOXCCTBO pAllMOHAJIIBHBIX YHUCCII, UPpPALIMOHAJIBbHOC YHUCIIO, KBaHpaTHBIﬁ
KOpPCHb, MHOKCCTBO I[eﬁCTBHTCJIBHBIX YUCCII, TCOMCTPUICCKAs HHTCPpIIPCTALINA
HaTypaJbHBIX, LCJIbIX, PAlIMOHAJIbHBIX, ﬂeﬁCTBI/ITCHBHBIX YUCCII,

e TIOHMMATH U OOBSICHSITH CMBICIT HO3HHHOHHOI>1 3aIlIMCHU HATYPAJIbHOI'O YUCJIa,

e BBIIIOJHATH BBIYUCIICHUA, B TOM YHUCJIC C UCITIOJIb3OBAHHUEM IIPHUECMOB
padrOHAJIBbHBIX Bbl‘IHCHCHHﬁ;

e BBINOJHATH OKPYIVIEHUE PALIMOHATIBHBIX YUCEII C 38JaHHON TOYHOCTBIO;
e CpPaBHMBATH PALMOHAIBHBIE U UPPALMOHAIBHBIC YUCIIA;
o TMPEACTABIATH PAIIMOHATBHOE YUCIIO B BUJIE JECATUYHOM TpoOH
e YIOPAIOYMBATH YKCIIA, 3AMIMCAHHBIC B BU/I€ OOBIKHOBEHHOU U JECATUYHON APOOH;
o HaxoauTh HO/[ n HOK uucen u ncnonp30BaTh WX MpU PELICHUU 3a7a4.
B noBcenHEBHOM )KU3HU U TIPU U3YUEHUU IPYTUX MPEIMETOB:

o IPUMEHATH MIpaBWJIa NPUOIMIKEHHBIX BBIUUCICHUM TP PELIEHUN IPAKTUYECKUX
3a/la4y ¥ peUIeHUU 3a]a4 IPYTruX y4eOHBIX IPEIMETOB;

e BBIIIOJHATL CPABHCHUEC PE3YJIbTATOB BBIUMCIICHUN IIPpH PCIICHUHU IPAKTHYCCKHUX
3aJga4, B TOM 4YHUCJIC HpI/I6J'II/DKeHHBIX BI)I‘IHCJICHHﬁ;

e COCTaBJISITh U OLICHUBATh YMCJIOBBIE BBIPAXKEHHUS MTPU PELICHUU MTPAKTUYECKUX
3a/1a4 U 3a7a4 U3 APYrux y4eOHbIX NPEIMETOB;

e 3allMCBIBATH U OKPYIIIATH YHUCJIOBBLIC 3HAYCHHWA pCaJIbHBIX BCJIMYHUH C
HCIIOJIb30BAHHNCM PA3HBIX CUCTEM U3MCPCHMA.

ToxnecTBeHHBIE TPeoOpa3oBaHUS

o OmnepupoBaTh MOHATHSIMU CTEIICHH C HATYpPaJIbHBIM [I0KA3aTENIEM, CTETIEHU C
LIEJIBIM OTPULIATENIBHBIM [IOKA3aTENEM;



e BBINOJHATH IPe0Opa30BaHUS LIEJIBIX BEIPAXKCHUI: JEHCTBHUS C OTHOYIICHAMH
(ciioxeHue, BBIYMTAHUE, YMHOXKEHHUE), TEUCTBHUS C MHOTOUJIEHAMH (CIIOKEHHE,
BBIYUTAHUE, YMHOXEHUE);

e BBIMNOJHATH PA3JI0KEHUE MHOTOYICHOB HA MHOYKUTEIN OJHUM U3 CIIOCOOOB:
BBIHECEHUE 33 CKOOKY, TPYNIHUPOBKA, UCTIOIh30BaHUE (POPMYJIT COKPAIIEHHOTO
YMHOKEHUS,

e BBIACILATH KBaJApaT CYMMBI U PAa3HOCTH OAHOYJICHOB,
e pPacCKJIaJAblBaTb HAa MHOXHWUTCIIN KBaHpaTHBIﬁ TPCXUJICH;

¢ BBINOJHATH NPE0OPa30BaHUS BBIPAKEHUM, COIEPKAIIMX CTEIEHHU C LEJIBIMU
OTPULIATENILHBIMU IIOKA3aTENSAMH, IIEPEXOAUTH OT 3AIIMCU B BUJE CTEIICHHU C LIEJIBIM
OTpULATEIbHBIM [TOKA3aTENEM K 3aIIUCH B BUJIE ApOOU;

¢ BBINIOJIHATH MPEOOPa30BaHUS APOOHO-PAITMOHAIILHBIX BBIPAKEHUIN: COKPAIICHHUE
Jpo0eii, mpuBeieHUE anredpanyeckux Apooeit k 001IeMy 3HaMeHaTeNto,
CJIO’KE€HHE, YMHOXKEHHE, JIETICHUE aNreOpandeckux ApoOei, BO3BEICHUE
anreOpandeckoi ApoOu B HATYPAIbHYIO U IENTYI0 OTPHUIATEIBHYIO CTEIICHB;

e BBINIOJIHATH MPEOOPa30BaHUS BBIPAKEHUHN, COJIEPKAINUX KBaIPATHBIE KOPHU;

e BBIICIATH KBaJAPAT CYMMBbI UJIM PA3HOCTH JIBYUJIE€HA B BRIPAKECHUSIX, COAEPKAIINX
KBa/IpaTHbIC KOPHHU;

e BBINOJHATH NMPe0oOpa30BaHMsI BBIPAKEHUH, COAEPKAIIUX MOIYJIb.
B noBceaHEeBHOM KU3HU U IIPU U3YUYEHUHU IPYTHUX MIPEIMETOB:

e BBINOJHATH IPE0OOpPa30BaHUS U JICUCTBHUS C YUCTIAMU, 3aITUCAHHBIMU B
CTaHIAPTHOM BH/IE;

e BBINOJHATH NPE0OPa30BaHUs ANreOpanuecKX BbIpAXXEHHU I MpU pelIeHnH 3a1a4
JIPYTUX Y4eOHBIX MIPEIMETOB.

YpaBHEHHs U HEPABEHCTBA

o OmnepupoBaTh NOHATUSIMU: YPABHEHHE, HEPABEHCTBO, KOPEHb YPaBHEHUSI, PEIICHHUE
HEPABEHCTBA, PABHOCUJILHBIC YPABHEHMUSI, 00JaCTh ONPEACIICHUS] YPaBHEHUS
(HepaBeHCTBA, CUCTEMbl YPABHEHUI WJIM HEPABEHCTB);

e PCIIATH JIMHEHHBIC YPaBHCHUA U YPABHCHUA, CBOAUMBIC K JIMHEHUHBIM C IIOMOIIIBIO
TOXICCTBCHHBIX HpCO6paBOBaHHﬁ;

e pelaTh KBAJPATHBIE YPABHEHUS U YPABHEHMUS, CBOJAUMBIE K KBAJAPATHBIM C
MOMOIIIBIO TOXKAECTBEHHBIX MTPEOOpa30BaAHUIA;

e pemarb IPOoOHO-IIMHEWHbIE YPABHEHUS;

e pelaTh NPOCTEUIINE UPPALMOHATIBHBIEC YPABHEHUS BU/IA , |



e pelaTh ypaBHEHHUs BUJA ;

e pelaTh YpaBHEHUS CIIOCOOOM pPa3jIOKEHUSI HA MHOXKUTEIU U 3aMEHBI
TIEPEMEHHOM;

e HCIOJBH30BaTh METOJ HHTEPBAJIOB JJIS PEIICHUS LENbIX U APOOHO-PALIMOHATBHBIX
HEPaBEHCTB;

e pelaTh JMHEWHBIE YPABHEHUS U HEPABEHCTBA C ITApaMETPaMU;
e pelaTh HECIIOXKHBIE KBaJAPATHBIE YPABHEHUS C TAPAMETPOM;
e pElAaTh HECIOXKHBIE CUCTEMBI JJUHEUHBIX YPABHEHUN C MIAPAMETPAMMU;
e pelIaTh HECJIOXKHBIC YPABHEHU B LEJIBIX YUCIIAX.
B noBceaHEeBHOM KU3HU U IIPU U3YUYEHUHU IPYTUX MIPEIMETOB:

e COCTAaBJIATH U PELIATH JUHEHHBIE U KBAaJAPATHBIE YPABHEHUS, YPABHEHHUSI, K HUM
CBOZSALIMECS, CUCTEMBI JINHEWHBIX YPAaBHEHUM, HEPABEHCTB IIPU PELICHUU 3a]1a4
JIPYruX y4eOHBIX MPEIMETOB;

e BBINOJHATH OLEHKY MPaBONOA00MS pPE3yIbTaTOB, IOIYYaeMbIX IIPU PELIEHUN
JIMHEWHBIX U KBAJPATHBIX YPABHEHUUN U CUCTEM JIMHEHWHBIX YPABHEHUN U
HEPaBEHCTB IPH PEIICHNUH 334 IPYTUX y4EOHbIX MTPEIMETOB,;

e BBIOMPATH COOTBETCTBYIOIIUE YPABHEHUS, HEPABEHCTBA UJIU UX CUCTEMBI ISt
COCTaBJICHUS MaTEMaTUYECKON MOJIETN 3aJJaHHON peaJIbHOM CUTYAIUU WIIN
MPUKJIAAHOMN 3a1a4H;

e YMEThb MHTEPIPETUPOBATH MOJYYECHHBIN NPU PEIICHUN YPABHECHUS, HEPABEHCTBA
WJIM CUCTEMBI PE3YJIbTAT B KOHTEKCTE 33JJaHHON pEaIbHOW CUTYAlluH WIIN
MPUKJIIAIHOMN 3aJ]a4uH.

DOyHKIUU

o OmnepupoBaTh NOHATUIMU: GYHKIHOHATIbHAS 3aBUCUMOCTb, PYHKIMS, Irpaduk
byHKIIMH, CrIOCOOBI 3aaHus QYHKIIUN, apTYMEHT U 3Ha4eHUe (PyHKIMHU, 00JIaCTh
OTIPEICIICHHSI 1 MHOYKECTBO 3HaUCHWN (DYHKIMH, HYJIH (DYHKITUH, TIPOMEKYTKH
3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTH ()YHKITUU, YETHOCTH/HEUETHOCTh (DyHKIINU;

e CTpPOUTH rpaMKH JUHEHHOM, KBaIpaTUYHON (QYyHKLUNA, 0OpaTHOM
PONOPLUOHATIBHOCTH, QYHKIIUH BUAA: , ,, ;

e Ha MpUMeEpe KBAIPATHUYHON (YHKIIMH, UCTIONH30BATh MTpeoOpa3oBaHus rpaduka
bynkuun y=f(X) ayis noctpoenus rpadukoB QyHKITH ;

e COCTaBJIATh YPAaBHEHMS NPSAMOM 10 3aJaHHBIM YCIOBHUAM: ITPOXOSILEN Yepe3 ABE
TOYKH C 33JJaHHBIMH KOOpJAHHATAMH, IPOXOASAIIECH yepe3 JaHHYIO TOUKY U
IapajuIeIbHOW TaHHOW MPSIMOW;



e HCCIEAOBaTh (PYHKIIUIO MO €€ TpaduKy;

e HAxXOAUTh MHOXECTBO 3HAYCHUM, HYJIH, POMEKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTHUHON (YHKIINU;

e OICPHUPOBATH MMOHATUAMM: ITOCICAOBATCIIBHOCTD, apI/Iq)MeTI/I‘-IeCKaH IMporpeccusi,
IreoOMCTPHUICCKad IIPOrpeCCusd,

o pelaTh 3a7a4r Ha apu(PMETHUECKYIO U TEOMETPUUYECKYIO IPOIPECCHIO.
B noBcenHeBHOM KU3HU U IPU U3YUYECHUU JPYTUX MPEAMETOB:

e WUIIOCTPUPOBATH C IOMOLIBIO I'paKa pealbHyI0 3aBUCUMOCTb UJIH MPOLIECC 110
UX XapaKTepUCTHKAM;

¢ HCIIOJIB30BaTh CBOMCTBA U I'paUK KBAAPATUYHON PYHKIUU IPU PELICHUH 3324
U3 IpyruX y4eOHbIX MPEIMETOB.

TekcToBEIE 3a0aUN

o Pemare mpocThi€ U CIIOKHBIE 314U Pa3HBIX TUIIOB, @ TAKXKE 3324l TTOBBIILIEHHOM
TPYZIHOCTH;

e HCIIOJIB30BATh PA3HBIC KPATKUC 3alIMCHU KaK MOJICIIM TCKCTOB CJIOKHBIX 3aaa4 AJIs
IIOCTPOCHUA MOMCKOBOM CXEMBI U peuicHus 3aa4;

e pPasjimdaTb MOACIIb TCKCTA N MOJICJIb PCHICHHWA 3a/la4i, KOHCTPYUPOBATH K OI[HOﬁ
MOICIIN PCUICHUSA HECJIOKHOU 3a1a4M Pa3HbIC MOACIIN TCKCTA 3aJa4H,

e 3HaTh M MPUMEHATH 00a CrlocoOa MoucKa penieHus 3aaad (0T TpeOOBaHUs K
YCJIOBHIO U OT YCJIOBUS K TPEOOBAHUIO);

e MOJCIHUPOBATH PACCYKACHUS TIPH MOUCKE PEIICHUS 3a/1a4 C TIOMOIIbIO Tpad-
CXEMBI;

e BBIACIIATD OTAIlbl PCHIICHUA 3aa49 U COACPKAHNC KaXKI0I'0 3Talla,

e yYMETh BHIOMPATh ONTUMATBHBIA METOJ PEIICHUS 33a/1a4l U OCO3HABATh BHIOOD
METO/1a, pACCMaTPUBATh PA3JIMYHBIE METO/IbI, HAXOUTh PA3HBIEC PEIICHUS 3a/1a4H,
€CJIM BO3MOKHO;

e AHAJIMU3UPOBATDL 3aTPYAHCHH: IIPU PCIICHUU 3a0a4,

e BBIIIOJHATDH PA3JIMYHBIC Hp606pa3OBaHI/I}I HpCI[JIO)KCHHOﬁ 3a/1a4, KOHCTPpYHUPOBATb
HOBBIC 3aa4YU U3 I[aHHOfI, B TOM 4HHUCJIC O6paTHBIC;

e HHTCPIPCTHUPOBATDH BBIYHUCIHUTCIIBHBIC PC3YJIbTATHI B 3a1a49C, UCCIICTOBATD
MOJIYYCHHOC PCIICHUC 3ada4U,

e AHAIM3UPOBATH BCEBO3MOXKHBIEC CUTYAIlMH B3aUMHOI'0O PACIIOI0KEHUS IBYX
O00BEKTOB U U3MEHEHHUE MX XapaKTEPUCTHUK TIPU COBMECTHOM JBUKEHUU (CKOPOCTH,



BpEMSI, PACCTOSIHHE) TIPH PEIIICHUU 3a]1a4 Ha JIBIDKEHUE JIBYX 00BEKTOB KaK B
OJIHOM, TaK U B IPOTUBOIOJIOKHBIX HAIIPABIICHUSAX

HCCIICA0BATh BCCBO3MOXHBIC CUTYAallH IIPHU PCIICHNUHA 3a/1a4 Ha ABHUXKCHHUC 110
PEKE, paCCMATPUBATDL PA3HBIC CUCTEMBI OTCUCTA,

peuiaThb paSHOO6paSHLI€ 3aJa4n «Ha 4aCTu»,

peraTh 1 0OOCHOBBIBATH CBOE PEIICHHE 33/]1a4 (BBLACTISATH MATEMAaTHYECKYIO
OCHOBY) Ha HaXOX/ICHUE YaCTH YKCIIa M YKCa 10 €ro YaCcTH Ha OCHOBE
KOHKPETHOI'O CMBICIIa JpO0H;

OCO3HAaBaTh M OOBSACHITH UAEHTUYHOCTD 3a/1a4 Pa3HbIX TUIIOB, CBS3BIBAIOIIUX TPU
BEJTMYHMHBI (Ha paOoTy, HA TIOKYTMKHU, HA ABUKCHUE), BBIJCNISATh 3TH BETMYUHBI U
OTHOILIEHUS MEXAY HUMH, IPUMEHATH UX IIPU PELICHUHU 3a]1a4, KOHCTPYUPOBAThH
COOCTBEHHBIE 33/1a4 YKa3aHHbBIX TUIIOB;

BJIaICTb OCHOBHBIMU MCTOJlaMHU PCIICHMA 3a4a4 Ha CMCCH, CILJIaBhI,
KOHICHTPALIUH,

pelaTh 3a7a41 Ha TPOIICHTHI, B TOM YHMCIIE, CIIOXKHBIE MPOIICHTHI ¢ 000CHOBAHHUEM,
HCITIONB3YS Pa3HbIE CTIOCOOBI;

pelIaTh JOTHYECKHUE 33191 Pa3HbIMHU CIIOCO0aMU, B TOM YHUCIIE, C IBYMS OJIOKaMu
1 ¢ TpeMs 0J0KaMHM JIaHHBIX C TTIOMOIIBIO TaOJIHII;

pemIaTh 3a7a4u 10 KOMOMHATOPUKE U TEOPUH BEPOSITHOCTEH Ha OCHOBE
WCIIO0JIb30BaHUs U3YUYEHHBIX METOI0B U 0OOCHOBBIBATh PEIIICHUE;

peuiaTb HSCIOXKHBIC 3a/1a4H I10 MaTEeMaTHUYECKOM CTaTUCTHKC,

OBJIaJIETh OCHOBHBIMH METOAMU PEIICHUS CIOKETHBIX 3a71a4: apu()METHICCKU,
anredpanyeckuii, nepedop BapuaHTOB, FT€OMETPUUECKU, rpadUIecKui,
MIPUMEHSThH UX B HOBBIX 110 CPABHEHUIO C M3yUYCHHBIMU CUTYaIIHSIX.

B noBcenHeBHOM KU3HU U IPU U3YUECHUU JPYTUX NMPEAMETOB:

BBIJICJISITh [IPU PEIICHUH 3a/1a4 XapaKTEepPUCTUKH paccMaTpUBAEMOM B 3a]1a4e
CUTYallUH, OTJIIMYHBIE OT PEAJIbHBIX (T€, OT KOTOPHIX abCTparupoBajIucCh),
KOHCTPYUPOBATh HOBBIE€ CUTYAIlUH C YUYETOM ITUX XaPAKTEPUCTHUK, B YACTHOCTH,
IIPU PELICHUU 33/1a4 Ha KOHIIEHTPAalMHU, YYUTHIBATh IJIOTHOCTh BEUIECTBA;

peimars 1 KOHCTPYHUPOBATh 3a/1a4i Ha OCHOBE PACCMOTPEHUS PEAIbHBIX CUTYallUH,
B KOTOPBIX HE TPeOYyeTCs TOUHbIN BHIYMCIUTEIbHBIN pe3yibTaT;

peuiaTh 3aaa49u Ha IBHKCHHUC I10 pCKEC, paCCMaTpuBasd pa3sHbIC CUCTCMBI OTCUCTA.

CraTtucTtuka u TeOpusi BEpOATHOCTEMN



OrnepupoBaTh MOHATHAMU: CTOJI0YATHIC U KPYTOBBIE JUArPaMMBbI, TaOJIHITbI
JIaHHBIX, Cpe/Hee apudmeTnyeckoe, MearaHa, HauOoJIbIlIee M HAaUMEHbIIIEE
3HA4YEeHUS BIOOPKH, pa3Max BHIOOPKHU, TUCTIEPCUS U CTAaHAAPTHOE OTKIOHEHHUE,
ciay4yalHasi ©3MEHUYUBOCTD;

W3BJICKaTh MH(GOPMAIIHNIO, IPEICTABICHHYIO B Ta0IMIIaX, HA AUArpaMMax,
rpadukax;

COCTaBIIATH TaOJIUIIBI, CTPOUTDH JUATPAMMBI U Tpa(UKN Ha OCHOBE JAHHBIX;

OTIIEpUPOBATH OHATUSIMU: (haKTOPHUAJ YKCTIA, TIEPECTAHOBKYU M COYCTAHMS,
TpeyroiabHuk Ilackans;

MPUMEHSTH TPABUIIO POU3BEJICHUS TIPU PEIICHUN KOMOMHATOPHBIX 33/1aY;

ONEPUPOBATH MOHITUSIMU: CIIYYalHBINA OMBIT, CIy4allHbINA BHIOOD, UCTIBITAHUE,
AJIIEMEHTAPHOE ClIy4aitHoe coObITHE (MCXO0]T), KIIACCHUECKOE ONpeieTICHUE
BEPOSITHOCTHU CIy4aitHOTO COOBITHUS, ONepalluy Ha/l CIIy4allHBIMU COOBITUSIMU;

MPEACTABIATh HHPOPMALIUIO C IIOMOIIIBIO KPYyTroB Dilniepa;

peuiaTh 3aaa49u Ha BBIYUCIICHUC BCPOATHOCTH C ITIOACUYCTOM KOJIIMYICCTBA BAPHAHTOB
C IIOMOIIBIO KOM6I/IHaTOpI/IKI/I.

B noBcenHEBHOM )KU3HU U ITPU U3YUEHUU IPYTUX IIPEAMETOB:

U3BJIEKaTh, MHTEPIIPETUPOBATH U MPE0OPa30BbIBATh HH(POPMALIUIO,
MPEICTABICHHYIO B Ta0IUIaX, HA JUarpaMMax, rpadukax, OTpa)karolryio
CBOICTBA U XapaKTEPUCTUKH PEAbHBIX MTPOLIECCOB U SIBJICHU;

OTPEIETSATh CTATUCTUYECKHUE XapaKTEPUCTUKHU BEIOOPOK IO TaOIUIaM,
auarpaMMam, rpadukam, BBITIONHATH CPABHEHHE B 3aBUCUMOCTH OT II€TTH PEIICHUS
3aJ1a4H;

OLICHUBATh BEPOATHOCTH PEAIbHBIX COOBITHIA U SIBIICHUIA.

['eomerpuueckue hurypol

OnepupoBath MNOHATUSMH F€OMETPUUECKUX (DUTYD;

U3BJIEKATh, MHTEPIIPETUPOBATH U MPEOOPA30BHIBATH HH(POPMAIIUIO O
reOMETPUUECKUX (PUrypax, npeCTaBICHHYIO Ha YepTexKax;

MMPUMCHATH TCOMCTPHUICCKHUC (I)aKTBI HJI1 pCICHUA 3a1a4, B TOM YHUCIIC,
pcAnoIararommnx HECKOJILKO IIaroB peIuICHUA,

(GbopMyIMpOBaTh B MPOCTEHIINX CIy4yasx CBOMCTBA U NMpU3HAKU DUryp;

JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPIKICHHUS;



e BIIQJIETh CTAHAAPTHOMN KiaccupuUKaIuei miockux Guryp (TpeyroJbHUKOB H
YEeThIPEXYTOJILHUKOB).

B noBcenHEBHOM )KU3HU U IIPU U3YYEHUH IPYTUX TPEAMETOB:

e HCIOJIb30BAaTh CBOMCTBA Fr€OMETPUUYECKUX PUTYP IS PEILICHUS 3a/1a4
IIPAKTUYECKOI'0 XapaKTepa U 3a/1a4 U3 CMEKHBIX JUCLUILINH.

OTtHoUIEHUA

o OmnepupoBaTh NOHATHSIMH: PABEHCTBO (PUTYP, paBHBIC (PUTYPHI, PABEHCTBO
TPEYroJIbHUKOB, MAPAUIEIbHOCTh MPSIMBIX, IEPICHAUKYISIPHOCTD MPSIMBIX, YTJIbI
MEX Ty IPSAMBIMH, TIEPIICHIUKYIISAP, HAKIOHHAS, TTPOCKITHs, TTogooue puryp,
1o100HbIe (DUTYPBI, TTOIOOHBIE TPEYTOJILHUKWY;

e NPUMEHATH TeopeMy Paneca U TEOpeEMY O IIPONOPLUHUOHAIBHBIX OTPE3KAX MPHU
pelieHnu 3aaay;

e XapaKTEPHU30BaTh B3AMMHOE PACIOJIIOKECHUE MTPSIMON U OKPYKHOCTH, IBYX
OKPY>KHOCTEH.

B noBcenHEBHOM )KU3HU U IIPU U3YUYEHUH IPYTUX ITPEIAMETOB:
e WCIIOJB30BATh OTHOIIEHUS JJIsI PEIICHUA 3a/1a4, BO3HUKAIOIIMX B PEAIbHON KU3HHU.
N3mMepeHust U BEIYUCIICHUS

o OmnepupoBaTh NPeACTABICHUSIMHU O JJIMHE, TUIOMIAAH, 00beMe KaK BeTUYNHAMMU.
[Tpumensts Teopemy Iludaropa, hopmynsl miomaau, oobema Ipu pelieHuN
MHOTOIIIArOBbIX 3a/1a4, B KOTOPHIX HE BCE JIaHHBIE MPEICTABIICHBI SIBHO, a TPEOYIOT
BBIYHCIICHUH, OTIEpUPOBATh O0Jiee MIUPOKUM KOJIMYECTBOM (POPMYJT JUTHHBI,
TUIOIIAAH, 00beMa, BRIYUCIISTh XapaKTEPUCTUKH KOMOMHATIHN PUTYD
(OKpY>KHOCTEW M MHOTOYTOJIbHUKOB) BBIYHUCIIATh PACCTOSHUS MEXAY (purypamu,
MPUMEHSITh TPUTOHOMETpUYECKUEe (OPMYJIbI JJIsl BEIYUCICHUHN B 00JI€€ CIIOKHBIX
CJIy4asix, IPOBOJUTH BEIYMCIIEHUSI HA OCHOBE PABHOBEIMKOCTHU U
PaBHOCOCTABJIEHHOCTH;

e IIPOBOIUTH IMPOCTHIC BEIYUCIICHHA Ha 00BEMHBIX TClIax,

o (opMynupOBaTh 3aJa4M Ha BEIYMCIIEHUE JUIUH, TUIOIAJeld U 00bEMOB U pelIaTh
UX.

B noBce1HEBHOM )KU3HU U IIPU U3YUYEHUH IPYTUX TPEAMETOB:
e TPOBOAUTH BBIYMCIICHHS HA MECTHOCTH;

e TMPUMEHSATH POPMYJIBI IPHU BHIUUCICHUSIX B CMEKHBIX YU€OHBIX MpeIMETax, B
OKpYKaroIIeH JEUCTBUTEIBHOCTH.

I'eomerpryeckre NoCTpOECHUs



N306pakath reomerpudeckue GUrypsl Mo TEKCTOBOMY U CUMBOJIBHOMY
OIMCAaHMUIO;

CBO6OI[HO OIICPpHUPOBATH YCPTCIKHBIMHU MHCTPYMCHTAMHU B HCCJIOJKHBIX ClIydasidX,

BBIIIOJIHATB IIOCTPOEHUS TPEYT OJIbHUKOB, TIPUMEHATH OTJIEIIbHBIE METOIbI
IIOCTPOEHUM HUPKYJIEM U JIMHEHKON U IPOBOAUTH NPOCTEHUIINE UCCIIETOBAHMS
YHUCla PEIICHUMN;

1M300pakaTh TUIIOBbBIE TNIOCKUE (PUTYPHI U 0OBEMHBIE TENIA C TOMOIIBIO
IIPOCTENIINX KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B noBceaHEBHOM KU3HU U IIPU U3YUYEHUHU IPYTUX MIPEIMETOB:

BBITIOJIHSATH TIPOCTEHIINE TOCTPOCHHS HA MECTHOCTH, HEOOXOIUMbIE B pealIbHOM
JKU3HU;

OLICHUBATDH PAa3MCPhI pCAJIbHBIX 00BEKTOB OKpYZKaromero Mmupa.

[IpeoOpazoBanus

OnepupoBaTh MOHATHEM ABWKEHUS U TPeoOpa3oBaHus MOA00Us, BIAJIETh
MpueMaMH MOCTPOeHUs GUTYP C UCTIOIB30BAaHUEM JIBHYKEHUHN U MPEe0Opa3zoBaHUMA
o100us, MPUMEHSTh MOJTYUYCHHBIC 3HAHUSI U OTBIT MOCTPOCHUN B CMEKHBIX
MpeIMETax U B peaJIbHBIX CUTYaIlUAX OKPY’KAIOIIETO MUPA;

CTpPOUTH PUTYPY, TOJAOOHYIO TAaHHOMU, MOJIH30BATHCA CBOMCTBAMHU MOJ00US JIs
000CHOBaHMS CBOMCTB (hUTYD;

MIPUMEHSTH CBOMCTBA JABMKEHUU JIJISI IPOBEACHUS MPOCTEUITNX 000CHOBaHUH
CBOMCTB Uryp.

B noBcenHEBHOM )KU3HU U [IPU U3YUYEHUU IPYTUX ITPEIAMETOB:

MPUMEHSITh CBOMCTBA JABMKEHUN U MPUMEHSTH MOJ00ME I MOCTPOCHUN U
BBIYHCJICHUH.

BekTopbl 1 KOOPAUHATHI Ha TIIOCKOCTH

OnepupoBaTh NMOHATHAMHU BEKTOP, CYMMa, Pa3HOCTb BEKTOPOB, IIPOU3BEICHHE
BEKTOPA HA YUCJIIO, YTOJI MEXAY BEKTOPaMH, CKAJSIPHOE IPOU3BEAECHNUE BEKTOPOB,
KOOPJAMHATHI Ha TUIOCKOCTH, KOOPAUHATHI BEKTOPA;

BBIITOJIHATD ,Z[efICTBPIH HaJl BCKTOpaMH (CJ'IO}KeHI/IC, BBIYUTAHHUC, YMHOKCHHUC HaA
‘II/ICJ'IO), BBIYHUCJEATh CKAJIPHOC IIPOU3BECACHUC, OIIPCACIIATL B HpOCTCfIIHPIX
ClIy4dadax yroj MCxKIy BECKTOpPpAaMHU, BBIIIOJIHATE Pa3JI0KCHUC BCKTOPA Ha
COCTaBJIAIOMIHUEC, IIPUMCHATD ITOJIYYCHHBIC 3HAHUS B (1)I/ISI/IK€, ITOJIB30BATHCA
(bopMynoﬁ BBIYUCIICHHA PACCTOAHUA MCKAY TOYKAMH I10 U3BCCTHBIM
KOOpAnHAaTaM, UCIT0JIb30BATh YPABHCHHA (bHpr IJIA pCIICHUA 3a1a4,



e IMPHUMCHATH BCKTOPbLI U KOOPAHWHATHI AJIA PCHICHUA T'COMCTPHUUCCKHUX 3aJad Ha
BBIYUCJICHUC JJJIMH, YIJIOB.

B noBcenHEBHOM )KU3HU U IIPU U3YYEHUH IPYTUX TPEAMETOB:

e HCIOJIb30BaTh MOHSTHUSI BEKTOPOB M KOOPJIUHAT JJI peUIeHUs 3a7a4 Mo PU3NKe,
reorpauu v IpyruM yaeOHbIM IPEIMETaM.

HcTopust MaTemaTuKu

o XapaxkTepu30BaATh BKJIA] BHIIAIOIINXCS MATEMAaTUKOB B Pa3BUTHE MATEMAaTHUKU U
WHBIX HAYYHBIX 00JIacTel;

e TIOHMMATh POJIb MATEMATUKH B pa3BUTUHU Poccum.
MeToasl MaTeEMaTUKHA

« Hcnonb3yst 3ydeHHbIE METO/IbI, TPOBOAMTD JOKA3aTENbCTBO, BBITIONHATD
OIPOBEPIKEHUE;

o BBIOMpATh M3yYEHHBIC METOJBI U UX KOMOMHALIMHU IS PEIICHUS MAaTEMaTHICCKHUX
3a71a4;

e HCIIOJB30BATh MATEMATUYECKHUE 3HAHUSA JIJII ONMMMCAHMS 3aKOHOMEPHOCTEN B
OKPYKaoIIEH JEUCTBUTENBHOCTA U TPOU3BEACHHSIX UCKYCCTBA,;

e TPUMEHSATH POCTEUIINE TPOrPAMMHBIE CPEACTBA U SJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN MAaTEMaTHYECKHX 3a/1a4.

2. Conep:xanne y4eOHOI 0 nmpeamMera
5 knacc (5 4 B Hexento, Bcero 170 u)
1. HarypanbsHbie uncna u mxans (12 )

O6o3HaueHne U CpaBHEHHE HATypalIbHBIX yuceln. McTopust popmupoBaHus HOHATHS
quclia: HaTypalibHble yncia. CTapuHHbIE CUCTEMBI 3anuch yncen. Otpe3ok. [JnunHa
orpeska. TpeyronbHuk. I1nockocts. Ilpamas. Jlyd. IIkansl 1 KOOpAUHATHL.

OcHoBHas 11e71b. CHCTEMaTU3UPOBATh U 00OOITUTE CBEICHUS O HATYpaJbHBIX YUCIIAX,
MOJTyYE€HHBIE B HAYAJIbHOMU IIKOJIE; 3aKPEMUTh HABBIKK TOCTPOEHUS U U3MEPECHUS
OTpe3KOB. BBeCTH MOHATHE KOOPAUHATHOIO JIy4a, €AMHUYHOTO OTPE3Ka U KOOPAUHATHI
TOYKH. POPMUPOBATH YMEHHUE CTPOUTH KOOPIUHATHBIN JIy4 U OTMEUYATh HA HEM
3aJJaHHBIE YHCJIa, Ha3bIBaTh YMCJIO, COOTBETCTBYIONIEE JAHHOMY JAEJICHUIO HA
KOOPJAWHATHOM J1yue. HayduTh Hcmnoiap30BaTh NPUOOPETCHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKOMN JEATEIIbHOCTH U TOBCETHEBHOM JKU3HMU.

KontponbHas padota Ne 1 o teme: «HarypanbHble uncia U IIKaJIbD».



2. CnoxkeHue ¥ BbIUMTaHUE HATypaibHbIX uncen (20 u)

Clio’)keHME ¥ BBIUUTAHUE HATYPAIBHBIX YUCEN, X cBOMCTBA. JI. Marnuukuii. YuciaoBbie
u OyKBEHHBIC BeIpaxeHus. Poxkienre OyKBeHHON CUMBOJIMKU. Perienne TMHeHHbIX
YPaBHEHUM.

OcHoBHas 11€/1b. 3aKPENUTh U Pa3BUTh HABBIKU CI0KEHUSI M BBIYUTAHUS HATYPAIbHBIX
yucen. HaunnaTte anredpanueckyro MOArOTOBKY: COCTaBIEHUE OYKBEHHBIX BBIPAKCHUI
10 YCJIOBUIO 3aJ]a4d, PEIICHUE YPABHCHUH HA OCHOBE 3aBUCHMOCTH MEXIY
KOMITOHEHTaMu JieicTBUi. HayduTh UCmosib30BaTh NpHUOOPETEHHBIC 3HAHUS U YMEHHUSI B
MPAKTUYECKON JEATEIIbHOCTH U TOBCEIHEBHOM )KU3HMU.

KonTponrsHas padora Ne 2 o teme: «CiioxkeHHE U BBIYUTAHUE HATYPATbHBIX YHCEID).
KontponsHnas padota Ne 3 o Teme: «YpaBHEHHEY.
3. YMHOXEHHE U JeJICHUE HAaTypaJIbHbIX uncen ( 25 4)

YMHOXKEHHUE U ICJICHUE HATYPAIbHBIX YUCEN, CBOUCTBA YMHOKEHUSA. Y IPOILICHUE
BeIpaxkeHui. [Topsok BeIonHeHUs necTBuid. KBagpar u ky0 uncna. Pemenue
TEKCTOBBIX 3a71a4.

OcHoBHas 11eNb. 3aKPETUTh U Pa3BUTh HABBIKU apU(PMETUUECKUX IEUCTBHIM C
HaTypaJIbHBIMU YKcIaMu. BBeCcTH MOHATUS KBajpaTa u kKyda uncia. CoBepIlIeHCTBOBATh
HAaBBIKH 10 PELICHUIO YPABHEHUN HA OCHOBE 3aBUCUMOCTHU MEXy KOMIIOHEHTaMHU
JeicTBUM. Pa3BUBaTh yMEHHE pEIIATh TEKCTOBBIC 3a1aud. [[03HAKOMUTE ¢ pelIeHueEM
3aJlay C IOMOIIbI0 ypaBHeHU. HayuuTh ncmonb3oBaTh NpUOOPETCHHBIC 3HAHUS
YMEHUS B IPAKTUUECKOU AEATEIBHOCTH U TTIOBCEAHEBHOM KU3HU.

KonTponwsnas padbora Ne 4 1o teme: «Y MHOKEHHUE U JIEJICHUE HATYPATbHBIX YHCEI.
KonTponpHas padora Ne5 o teme «YpoleHrue BoIpaKEeHUI.
4. ITnomaau u 00bEMBI (13 u)

Beruncnenus no popmynam. Ilnomans. [lnomans npsMoyroasHuka. EnnHulisl
n3Mepenus miomanei. Ipsamoyroneselil napamienenumnen. Oobemsl. O0beM
IPSIMOYTOJIBHOT'O NapaJlIEIEeNUIEa.

OcHoBHas Ocib. PaCHII/IpI/ITL MNpCACTABJIICHUA yHalIUXCA 00 HN3MCPCHHUU I'COMCTPHUICCKUX
BCIINYMUH Ha IIPUMCPC BBIYUCIICHHA rmomaz[eﬁ 1 00BEMOB U CUCTCMATU3UPOBATH
HN3BCCTHBIC UM CBCACHUA O CAMHHULIAX U3MCPCHUA. OTpa6aTBIBaTB HAaBBIKHW BBIYHUCJICHUA
110 Q)OpMYJIaM IIpHu pCHICHHUN I'COMCTPHUIYCCKUX 3a/1a4. (DOpMI/IpOBaTI) 3HaHHA OCHOBHBIX
CAWHUI] UIBMCPCHUA U YMCHUS nepeﬁTH OT OJJHUX CAVHUIL K APYTUM B COOTBCTCTBUH C
YCIIOBUCM 3ada4vH. H&y‘II/ITB HCIIOJIB30BATHh HpI/IO6peTCHHBIe 3HAaHHA 1 YMCHUA B
HpaKTH‘ICCKOﬁ ACATCIIBHOCTH U HOBCGﬂHeBHOﬁ KHU3HU.

KonTponwshas pabora Ne6 no teme «Ilmomanu u o0beMbI.



5. O0bIkHOBEHHBIC Apodu (22 1)

OxkpyxHOCTb U Kpyr. OObIKHOBEHHBIE IpoOu. Vctopust popMupoBaHus MOHATUS APOOH.
Hpobu B BaBmiione, Erunre, Pume. HaxoxJieHre 4acTu OT 1IEJI0T0 U 1IEJIOTO I10 €ro
yactu. CpaBHEHUE, CII0)KEHHE U BHIYUTAHUE OOBIKHOBEHHBIX IpOOEH C OJJMHAKOBBIMU
3HaMeHaremsiMu. Cmenranabie yuciia. CIoKeHUe U BBIMUTAaHUE CMEIIAHHBIX YHCEIT.
[TpakTnueckas padota 1o cOopy, OpraHu3aluu 1 MNOACUETY JaHHbIX. Pemenue
KOMOMHATOPHBIX 3aad.

OcHoBHas 1enb. [l03HAaKOMUTE ydaluxcsi ¢ HOHATHEM JIpoOU B 00bEME, 10CTATOUHOM
JUTSL BBEZICHUS AECATUYHBIX 1poOeit. DopMupoBaTh yMEHHs CpaBHUBATH APOOH C
OJJMHAKOBBIMU 3HAMEHATEISIMU; BBIJIENATD LIEIYIO YacTh HENIPaBUWIbHOM ApoOu; pelaTh
TPHU OCHOBHBIE 33J1a4M Ha IpoOu. HayuuTh ncronb3oBaTh NPUOOPETEHHBIE 3HAHUS U
YMEHHUS B IPAKTUUECKOMN ACATEIbHOCTU U ITIOBCETHEBHOM KU3HU.

KonTponwsnas padora Ne 7 o teme: «OOBIKHOBEHHBIE IPOO.

KoutponsHas padota Ne8 o teme: «CiioKeHHE U BRIUUTAHUE APOOEH ¢ OTMHAKOBBIMU
3HAMEHATEISIMMI.

6. lecsatuunbie qpodu. CloKEeHHE U BRIYUTAHUE ACCATUYHBIX Ipodeit (15 u)

Hecstuunas n1po0b. OTKpbITHE ACCITUUHBIX IpoOel. CpaBHEHHE, OKPYTIIECHUE,
CJIOKEHHUE U BBIYUTAHUE JECATUUHBIX ApoOei. CTapuHHbIE CUCTEMBI Mep. JlecsiTuuHbIe
Ipodu 1 MeTpuyeckas cucrema Mep. PelieHne TEeKCTOBBIX 3a1ad.

OcHoBHas 11e71b. BeipaboTaTh yMEHUS YNTATh, 3aIIMCHIBATh, CPABHUBATH, OKPYTJIATH
JIECATUYHBIC IPOOU, BBIIOIHATH CIIOKEHUE U BHIYUTAHUE JIECITUYHBIX JPOOCH.
BripabateiBaTh yMeHHE pemiaTh TEKCTOBBIC 3a/1aui. BBeCTH MOHATHE TPUOINKEHHOTO
3Ha4YeHMS yucia. Hayduth MCIoNIb30BaTh MPHOOPETEHHBIC 3HAHUS U YMCHHS B
MPAKTUYECKON JEATEIIbHOCTH U TOBCEIHEBHOM )KU3HMU.

KontposnbHas padora Ne 9 o teme: «Jlecstuunbie 1poou. CiioXeHHe U BbIUNTAaHUE
JECATUYHBIX APOOEi».

7. YMHOXXEHHE U JCJICHUE JACCATUYHBIX Ipodeit (28 u)

YMHOXEHHUE U JACJIICHUC ACCATUYHBIX ,ZIpO6€I>’I. CpGI[Hee apI/I(l)MeTI/I‘IGDCKOG HCCKOJIbBKHUX
yucen. Pelnienne TeKCTOBBIX 3agad.

OcHoBHas 11e/1b. BeipaboTath yMEeHUS YMHOXATh U JIETUTh I€CATUYHBIE APOOH,
BBITIOJTHATH 3aJ]aHUsI HAa BCE ICUCTBUSI C HATYpPaJIbHBIMU YHCIAMHU U I€CSITUIHBIMU
npobsiMu. HayuuTh KMCionb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B IPAKTUUYECKOM
JESATeIbHOCTU U MOBCEHEBHOMN KU3HHU.

KontponsHas padota Nel0 o Teme «Y MHOKEHHE U JieJIeHHEe JEeCATUYHBIX ApoOei Ha
HaTypaJIbHBIC YHCIIAY.

KoutponsHas padota Ne 11 o teme: «YMHOKEHUE U JIeTIEHUE JECATUUHBIX APOOEi».



8. HCTpyMEHTBI 1151 BBIYUCIEHUN 1 n3mepeHuit (18 u)

HauanpHble CBeIEHUS O BBIUMCICHUAX Ha KaJIbKyisaTope. [Iponentel. Haxoxnenne
IIPOLICHTA OT BEJIMYMHBI, BEJIMYMHBI 110 €€ POLEHTY. YToia. TpeyronsHuk. Bennunna
yria. Enunannel n3mepenus yrios. M3mepenue yrios. [loctpoenue yriia 3ajaHHON
BEJINYHUHBI.

OcHoBHas uenb. ChopMUpOBaTh YMEHUS pelIaTh MPOCTEUINE 3a/1a4l HA POLEHTHI,
BBITNOJHSTH MOCTPOCHHUE U U3MepeHue yrios. [Iponomxars paboTy 1Mo pacro3HaBaHUIO U
M300paKeHUI0 reomerpuueckux guryp. Hayuuts ucnonb3oBaTh NpUuOOPETEHHbBIE 3HAHUS
Y YMEHUS B IPAKTUYECKOM JESITENBbHOCTU U ITOBCETHEBHOM KU3HMU.

KontponsHas pabota Ne 12 o teme: «IIpouieHTHI».
KonTponshas padora Ne 13 o teme: « AHCTpYMEHTBI 1711 BBIYMCICHUA U U3MEPEHUI.
9. OmucarenpHas ctatuctuka. Bepositnocts. KomOunaropuka (10 )

JIuHnenHeie AruarpaMMal. CI/ICTeMaTI/ISaHI/IH H II0ACYCT UMCIOIIUXCA JaHHBIX B BUAC
YaCTOTHBIX Ta6J'II/II_[ " JuarpamMm. CronbuaTeie AuarpaMMal.

[IpencraBnenue qaHHBIX B BUAE Tabnwil, quarpamm. [IpeacraBieHue o BHIOOPOUYHOM
uccinenoBanuu. [Ipaktuueckas pabora mo cOopy, OpraHU3alUK U MOJICYETY JTaHHBIX.
Cpenunee 3HaueHUE U MOJIa KaK XapaKTEPUCTUKU COBOKYITHOCTU YMCIOBBIX TaHHBIX.
Kpyrossie nuarpamMmmel. Pemienre KoMOMHATOPHBIX 3a7a4. Perenne KoMOMHATOPHBIX
3a1a4 nepedbopom BapuaHToB. [lepectanoBku u paxropuan. [Ipumeps! penienus
KOMOMHATOPHBIX 33/1a4: Iepedop BapuaHTOB, MEPECTaHOBKH, (pakTopual.

10. UtoroBoe noBTopenue (6 u)

OcHoBHas 11e11b. [ToBTOpUTH, 3aKpenuTh, 0000ITUTH OCHOBHBIE 3HAHUS, ITOJIYYEHHBIE B 5
KJ1acce.

KonTponbsHas padora Nel4

Htorosas pabora 3a Kypc 5 Kjacca.

6 xracc (5 4 B Heaento, Bcero 170 q)
1. Jenumocts yucen (20 )

Henurenu u kpatHele. [Ipuznaku nenumoctu Ha 10, Ha 5, 1 Ha 2. [Tpu3HaKu AeNUMOCTH
Ha 9 u Ha 3. [IpocTeie u cocTaBHbIE yncna. Pasznoxkenne Ha MPOCThIE MHOKUTEIH.
HaubGonpmuit o0t nenurens, Bzaumao npocteie uncia. HanMenbiiee ooiee
KpaTHOE.

KonTponwshas padora Nel no teme «JlenumocTts yucen.

2. CnoxeHue 1 BeIYUTaHUE Apo0eit ¢ pasHbiMu 3HaMeHaTesiMu (20 1)



OcHoBHOE cBOMCTBO Npoou. Cokpamenue napodeit. [IpuBenenue npobeit k odmmemy
3HaMeHaremo. CpaBHEHHUE, CIIOKCHUE M BRIYUTAHUE APOOCH ¢ pa3HBIMUA 3HAMCHATCIISIMH.
CokeHHEe U BBIYMTAHUEC CMCIIAHHBIX YHCE].

KonTponshas padora Ne2 no teme: «CioxeHue 1 BelUMTaHUE ApoOeil ¢ pa3HbIMU
3HAMEHATEISIMU.

KontponsHas padota Ne3 no teme: «Cii0KeHHE U BEIYUTAHUE CMEIIAHHBIX YUCEI.
3. YMHOXEHHE U JieJIeHHEe OOBIKHOBEHHBIX J1pooeit (30 )

YMmuoxenne npode. Haxoxxnenue apodu ot uncina. [Ipumenenue pacnpeaenureabHOro
CBOMCTBa yMHOXXEHUS. B3auMHo oOpaTHbie uncna. Jlenenue. HaxoxeHue dncia mo ero
npobu. J[poOHBIEC BEIpaKECHHUS.

KonTponbsHas padora Ne4 no teme: «Y MHOXKEHUE APOOEIi».
KontponsHas padota Ne5 mo teme: «Jlenenue npoOeiiy.
4. Ornomenus u nponopuuu (18 )

Otnomenus. [Tpomopruu. [Ipsimas m o6paTHast MpONOPIMOHATHHBIE 3aBUCUMOCTH.
Macira0. JlnrHa oKpy>KHOCTHU U Iiomaab kpyra. Mcrtopus uncna n. Ilap.

KonTtponwsnas pabora Ne6 mo teme: «OTHOIIEHUS U TPOTIOPITUI.
Kontponshnas padora Ne7 no teme: «Macita0d. [{nuna okpyxknoctu. [lmomans kpyray.
5. [lonoxwurenbHbIe U OTpULATENbHBIC yncia (13 )

Koopaunate! Ha npsimoid. [losiBiieHre OTpULIATENBHBIX YACET U HYJIS.
[IporuBomnonoxHeie unciaa. Moayip yucia. CpaBHeHue uyncen. Mi3MeHeHue BEeIYrH.

KonTponwshas padora Ne8 o teme: «I1on0KuUTEIbHBIE U OTPUIIATEIILHBIC YUCIIAY.
6. CiioxeHHe 1 BBIYUTAHUE TTOJIOKHUTEIBHBIX M OTpHUIATENbHBIX uncen (11 1)

CrnokeHre yucen ¢ MOMOIIbI0 KOOpAUHATHOU npsiMoi. Cli0KeHHe OTpHUIATENbHbIX
gucell. Cllo)KeHHe Yucen ¢ pa3HbIMU 3HakaMH. Berunrtanue.

KontponbHas padora Ne9 mo teme: «CIlI0)KeHHE W BRIYUTAHUE TIOJIOKUTEIBHBIX H
OTPHULIATEIbHBIX YUCEID.

7. YMHOXKEHHE U JICJICHUE MOJ0KUTEIbHBIX U OTPULATENbHBIX uncen (12 u)

YMmuoxenue. [lenenue. Paimonanbabie uncna. CBONCTBA IEUCTBUMN C pallMOHATIBLHBIMU
YHCIIAMHU.

KontponpHas padora NelO o teme: «YMHOKEHUE U JEICHUE TTOJIOKUTEIBHBIX U
OTPULIATEIbHBIX YHCEI.

8. Pemenue ypaBuenuii (15 u)



Packpeitue ckobok. Koaddumment. [lomodusie cnaraemeie. Pemenne ypaBHeHUH.
B xoze u3ydyeHus TeMbl 00ydaronuecs JT0KHbI:
KonTponwshas padora Nel1 o teme: «PackpbiTue ckobok. [logo0HbIE ciiaraeMble)
KonTponwshas pabora Nel2 mo teme: «PerieHue ypaBHEHHI.
9. Koopaunate! Ha miockocTH (13 u)

[Tepnenaukynsapueie npsmbie. [lapamtensabie mpsMble. KoopauHaTHas TIOCKOCTS. P.
Hexapt. CronbuaTsie quarpamMmsl. ['paduku.

KonTponsHas padora Nel3 no teme: «KoopinHaThI Ha MITIOCKOCTH.
10. OnucarenbHas cratuctuka. BepostHocts. KomOunaTopuka (10 4)

[Tonsatue o cayyaliHOM ONbITE U COOBITUH. JJocTOBEpHOE M HEBO3ZMOXKHOE COOBITHS.
CpaBHeHue maHcoB. [IpumMepsbl penieHnss KOMOMHATOPHBIX 3a71a4 IepedOopOM BapHUAHTOB.

11. Urorosoe noBTopeHue (8 4)
[Tocnie moBTOpEeHUS U3yUYEHHOTO MaTepHralia MPOBOIUTCSA

UTOrOBasi KOHTpoJibHast padora Nel4.

7 xnacc Anrebpa (3 4 B Henento, Bcero 102 u)

1. MHoxecTBO. DnemeHT MHOXkecTBa. [lonMHo)kecTBO (3 u)
MHO)kecTBO. DneMeHThl MHOKECTBA. [10MHOKECTBO.

2. BbIpaxkeHus, TOXKIECTBA, ypaBHeHUS (22 1)

YuciioBbie BRIpAKECHHSI C IEPEMEHHBIMU. 3apOKICHHUE aJIreOphl B HEAPaX apuPMETHKH.
Aun-Xopesmu. [Ipocreitine npeodpa3oBaHus BeIpaxkeHU. Y paBHEHUE, KOPEHb
ypaBHeHUs. JINHEMHOE YpaBHEHUE C OJHOW IEPEMEHHOM. Penenne TeKCTOBBIX 3a/1a4
METOJIOM COCTaBJICHUSI ypaBHEHU. CTaTUCTUUECKUE XAPAKTCPUCTUKHU.

OcHOBHas 11e/1b — CUCTEMAaTU3UPOBATh U 00OOUIUTH CBEJIEHUS O IPEOOPA30BAHUAX
anredpanyecKuX BhIPAXKEHUHN U PElIEHUH YPAaBHEHUI ¢ OTHOM MEPEMEHHOI.

KoHTponbHBIX pabot: 2
3. Oynaknouu (11 9)

Oynkuus, 001acTh onpezaenenus GyHKIuU. Beraucienre 3nadeHnit pyHKIUU 10
dopmyie. I'padpux ¢pynkuuu. [Ipsmas nponopuuoHaIbHOCTD U ee rpaduk. JInHeitHas
byHKUMA U ee TpaduK.



OcHOBHas 11e1b — 03HAKOMHUTH YUAITUXCS ¢ BAKHEHITMMU ()YHKITHOHATILHBIMU
MOHATUAMU U C TpaduKaMu IPSIMOM MPONOPIIMOHAIIBHOCTH Y JIMHCHHON (DYHKIIHH
o011ero Buaa.

KonTponbsHbix pador: 1
4. CreneHb ¢ HaTypaJIbHbIM TTOKa3atenaeM (11 u)

Crenenb ¢ HaTypaJIbHBIM MOKa3aTeNneM U ee cBorcTBa. OqHousieH. DyHKIMU y = X2,y =
X3 ¥ ux rpaduku.

OcHoBHas Ocjb — BI:Ipa60TaTI> YMCHUC BBIIIOJIHATD HeﬁCTBHH Haqd CTCIICHAMMU C
HaTypaJbHBIMH ITOKA3aTCIISAMU.

KonTtponbHbiX pador: 1
5. Muorounensl (17 )

MHoroueH. CJ'IO)KGHI/IC, BBIYUTAHUC 1 YMHOXKCHNUEC MHOI'OYJICHOB. Paznoxenue
MHOI'O4JICHOB Ha MHOXXHUTCIIN.

OcHoBHas Ooejab — BI)Ipa6OTaTB YMCHHUC BBIIOJHATD CJIIOKCHUC, BBIYUTAHUC, YMHOKCHHC
MHOT'OYJICHOB M PA3JIOKCHUC MHOT'OYJICHOB Ha MHOKUTCIIN.

KonTponsabix pabot: 2
6.DopmyIibl cokpallleHHOro YMHOKeHUs (19 )

®opmynsl (a +b)2 =a2 +2ab + b2, (a£b)3 =a3 +3a2b +3ab2 + b3, (a+b) (a2 +ab +
b2) = a3 £b3. Codusmsl, napagokcel. [Ipumenenne GopMys COKpAIEHHOTO YMHOKECHHUS
B IIpeoOpa3oBaHusax BbipaxkeHud. Tpeyronbuuk [lackans. b. [Tackais.

OcHoBHas 11eJ1b — BBIPa00OTaTh YMEHHUE MMPUMEHSATH (POPMYJIIBI COKPAIIEHHOTO
YMHOXEHHUS B IPEOOPA30BAHUSX 1ETbIX BBIPAKEHUM B MHOTOUJICHBI U B PA3JIOKEHUU
MHOTOWIEHOB HA MHOYHUTEIIH.

KoHTponbsHbIX padoT: 2
7.Cuctembl TUHEHHBIX ypaBHeHUH (164)

Cucrema ypaBHeHuUil. Penienue cuctemsl 1BYX JIMHEHHBIX YPAaBHEHUH C ABYMS
NepeMEHHBIMU U €T0 TeoOMeTpuyeckast HHTeprperanus. Mzooperenue meroaa
KOOPJIMHAT, TIO3BOJIIOIIETO IEPEBOIUTHh T€OMETPUIECKHIE OOBEKTHI HA SI3BIK anreOpsl. P.
Hexapr u I1. @epma. [Ipumepsl pa3audHbIX CUCTEM KOOPAMHAT HA TUIOCKOCTHU. Perienue
TEKCTOBBIX 33J1a4 METOJIOM COCTABJICHUSI CHCTEM YPaBHEHHM.

OcHoBHas 11€1b — O3HAKOMUTD YYAILIUXCS CO CIIOCOOOM PEIICHHS] CUCTEM JIMHEHMHBIX
ypaBHEHUH C IBYMs IIEPEMEHHBIMU, BbIpA00OTaTh YMEHHUE PEIIATh CUCTEMbI YPAaBHEHUH U
IIPUMEHATH UX IPU PELICHUU TEKCTOBBIX 3a/1a4.

KonTponbsubix pabor: 1



8.IToBTOpenue (3 u)

OcHoBHas 11e71b. [ToBTOpUTH, 3aKpenuTh U 0000IIUTH OCHOBHBIC 3HAHUS, MIOJyUYCHHBIC B
7 Knacce.

KoHTponpHbIX pador: 1
7 xnacc ['eomerpus (2 4 B HeeN0, BCEro 68 u)
1. HavanpHbie reomerpuyeckue cBeaenus (11 )

[TpocTeiimne reomerpudeckue GUrypbl: IpsMas, TOUKa, OTPE30K, JIy4, yroi. Ot
3emiieMepusi k reomerpud. [lonsiTue paBeHcTBa reomerpudeckux ¢puryp. CpaBHeHUe
OTPE3KOB U YIJIOB. I3MepeHne oTpe3KoB, JUIMHA OTpe3ka. Mi3sMepenue yrios, rpajgycHas
Mepa yria. CMexXHbIe U BEpTUKAJIbHBIE YTIIbI, X cBOMCTBA. [lepnenankynspHbie
MpsIMBIE.

OcHOBHas 11e1b — CHUCTEMATU3UPOBATh 3HAHUS YYAIIUXCS O MPOCTEHIINX
reOMETPUIECKUX (PUTYpaxX U UX CBONCTBAX; BBECTH IMOHSATHE PAaBEHCTBA (PUTYD.

KonTponpHbix pador: 1
2. Tpeyronbauku (18 4)

Tpeyronbauk. [Ipu3Haku paBeHCTBA TPEYTOIBHUKOB. lIeprieHaNKyAp K MPSMOM.
Codusmbl, napagokcsl. Meananbl, OMCCEKTPUCHI U BHICOTHI TPEYTOJbHUKA.
PaBHOOEApEHHBIN TPEYTOJBHUK U €r0 CBOMCTBA. 3aJa4i Ha OCTPOECHUE C MTOMOILBIO
LUPKYJIA U TuHEHKH. Apxumen. [TocTpoeHne ¢ TOMOIIBIO IUPKYJIS U JIMHEUKH.
Tpucekuus yria.

OcHoBHas ICJIb — BBCCTU ITOHATHUC TCOPCMBI, BBIpa6OTaTI> YMCHHUC JOKA3bIBATH
PaBC€HCTBO TPCYI'OJIbHUKOB C ITIOMOIIBIO U3YUYCHHBIX ITPU3HAKOB; BBECTU HOBBIH KJIaCcC
3a/1a4 — Ha IIOCTPOCHUC C IIOMOIIbIO IUPKYJIA U JIMHEUKH.

KonTponsubix pabor: 1
3.Ilapamnensublie npsimble (13 )

[Ipu3Haku napayuiebHOCTH NPSIMBIX. AKCMOMa MapavienbHbIX IpsmMbIx. «Hauamay
Esxnuaa. JI. Ditnep. H. U. JlobaueBckuii. Mictopus nsitoro noctynara. CBoicTBa
napaiyiebHBIX TPSIMBIX.

OcHoBHas OCJb — BBCCTH OAHO M3 BA)KHEHIIINX MOHSATUM — ITOHSTUE mapaJuICIIbHBIX
MPAMBIX; O4Th IICPBOC MPCACTABJICHUC 00 akcroMax ¥ aKCMOMaTHYEeCKOM MCTOJC B
reoMETprH, BBECTH dAKCUOMY IAPAJUICIIBHBIX IIPAMBIX.

KonTponpsHbix pador: 1

4.COOTHOIICHHS MEXKIYy CTOPOHAMH M YIJIaMU TpeyroibHuka (19 )



Cymma yrioB TpeyroibHuka. COOTHOLIEHHE MEXKIY CTOPOHAMHU U yriaMu
TpeyrojgpHuKa. HepaBeHCTBO TpeyronbHuka. [IpsMoyrosibHbe TpEyroJbHUKH, UX
CBOMCTBA M IPU3HAKU PABEHCTBA. PaccTOsHKME OT TOUKHU 0 NpsiMOM. PaccTosiHne Mexny
IapajuleIbHBIMU IPsMbIMU. IloCTpoeHHE TPEYrOIbHUKA 10 TPEM DJIEMEHTAaM.

OcHOBHas 11€/1b — PACCMOTPETh HOBbIE MHTEPECHBIE U BAXKHBIE CBOMCTBA
TPEYrOJIbHUKOB.

KonTponsubix pabot: 2
5.IToBTopenue. Pemenue 3anay (74)

OcHoBHas 11e71b. [ToBTOpUTE, 3aKpenuTh U 0000IIUTH OCHOBHBIC 3HAHUS, MIOJyUYCHHBIC B
7 xknacce.

8 kimacc Anre6pa (3 4 B Henento, Bcero 102 u)
1. PatimonansHbie 1podu (23 u)

PanmonanbHas apoO6b. OCHOBHOE CBOMCTBO JIpOOM, COKpAIICHHE APOOECH.
ToxaecTBeHHbIE MPeoOpa3OBaHMs PAMOHAIBHBIX BBIpaXKCHUH. DYHKIMS U e¢

rpaduxk.

OcHoBHas oejab — BBIpa6OTaTB YMCHHUC BBIIIOJHATDb TOXICCTBCHHBIC Hp606paBOBaHI/I$I
palrOHAJIBbHBIX BBIpa)I(CHI/Iﬁ.

Tak kak IeUCTBUS C pallMOHATIBLHBIMU IPOOSIMU CYIIIECTBEHHBIM 00pPa30M OMUPAIOTCS Ha
JENUCTBUS C MHOTOWICHAMH, TO B HaYaJie TEMbl HEOOXOJUMO TTOBTOPUTH C yUAIIIIMHUCS
npeoOpa3zoBaHusl LEIbIX BIPAKECHUI.

KonTponbsubix pabor: 2
2. KBanparnsie kopau (19 )

[TonsiTue 00 MppanroHaNbHBIX YKciax. HepocTaTouHOCTh paliMOHAIbHbBIX YUCEI [
reOMEeTPUYECKUX U3MEPEHUH, UppallMOHalIbHbIE yncia. O01ue cBeAeHHs O
JNENCTBUTENBHBIX Ynciiax. KBanpaTHelil KopeHb. [oHATHE 0 HAXOXKAECHUN
NpUOJIMKEHHOT 0 3HaYEHUS KBaApaTHOr0 KOpHs. CBOMCTBA KBAJPATHBIX KOPHEH.
[Tpeobpa3zoBaHus BbIpaXXEHU, coepKaluX KBajgpaTHble KOpHU. DYyHKINSA , €€ CBOMCTBA
U rpaduk.

OcHOBHas 1eNb — CHUCTEMATU3UPOBATh CBEACHUS O PALIMOHAIBHBIX YUCIIAX U 1aTh
IpEeICTaBICHUE 00 UPPALMOHAIBHBIX YACIIAX, PACUIMPHUB TEM CAMBIM ITOHSATUE O YHUCIIE;
BBIPA0OTaTh YMEHHE BBIMOIHATH IPEOOPA30BAHUS BHIPAXKECHHM, COIEPIKAITUX
KBaJpaTHbIE KOPHH.

KoHTponbHBIX paboT: 2



3.KBanpartuble ypaBHeHuUs (22 4)

KBanparnoe ypaBHenue. @opmyna KOpHEN KBapaTHOrO ypaBHEeHUs. Pemenue
palMOHAIBHBIX YpaBHEHUN. Pemenne 3a1a4, npuBOASAIINX K KBaAPATHBIM YPABHEHUSM U
MPOCTEUIINM PALIMOHAIIBHBIM YPABHEHHUSIM.

OcHoBHas Ocjb — BI)Ipa6OTaTI> YMCHU pCUIATh KBAAPATHBIC YPABHCHUA U HpOCTGﬁHIHG
palOHAJIIBHBIC YPABHCHUS U IIPUMCHATh X K PCIICHUIO 3a/1a4.

KoHTponbHBIX paboT: 2
4.HepaBeHctna (22 u)

YucnoBble HEPABEHCTBA U UX CBOMCTBA. [[0UIEHHOE CIIOKEHNE 1 YMHOKEHNE YHCIIOBBIX
HepaBeHCTB. [lorpentHocTs ¥ TOYHOCTH MpUOIIKEHUs. JIMHEeHbIe HepaBEHCTBA C OTHOM
MEPEMEHHON U UX CUCTEMBL.

OcHOBHas 1€JIb — O3HAKOMUTD YYaIIUXCsl C IPUMEHEHHE: HEPABEHCTB ISl OLICHKU
3HAYEeHUH BbIpaKE€HUH, BBIpA0OTATh YMEHUE PENIATh JIMHEHHbBIE HEPABEHCTBA C OHOM
MIEPEMEHHON U UX CHUCTEMBL.

KonTponbsubix pabot: 2
5. CreneHs ¢ LETbIM TOKa3aTeaeM. DJIeMEeHThI cTaTUCTUKH (11 )

CreneHb ¢ LEIbIM MOKa3zaTeneM U ee cBorcTBa. CTaHaapTHBIN BU yucia. HayanbHbie
CBeJIeHMsI 00 OpraHu3allyi CTAaTUCTUYECKUX UCCIIEIOBAHUM.

OcHoBHas 11e1b — BbIpa00OTaTh YMEHHUE MPUMEHSATh CBOWCTB, CTEIIEHHU C LEJIbIM
MoKa3aTesieM B BBIYUCICHHUIX U TTPeo0pa3oBaHuAX c(HOPMHUPOBATH HaYAIbHBIC
MPEICTABICHUS O COOpE U IPYNIUPOBKE CTATUCTUYECKUX JAHHBIX, UX HATJISTHOU
MHTEPIPETALIHH.

KonTponpsHbix pador: 1

6. IloBTopenue (5 u)

KonTponsHbix padora 1

8 kiacc ['eomerpus (2 4 B Heent0, Bcero 68 u)
1.Yetwpipexyroiabauku (14 )

MHOroyroyibHMK, BBINTYKJIBI MHOTOYTOJIBHUK, YETBIPEXYTOJbHUK. [lapamienorpamm, ero
cBoiicTBa u npusHaku. Tpaneuus. danec. [IpsmoyroasHUK, poM0, KBagpaT, UX CBOWCTBA.
OceBas u HeHTpalbHasi CAMMETPUU. 30JI0TOE CEUCHUE.

OcHOBHas 11eTb — U3YYUTh HaUOOJIee BaXKHBIE BU/IBI YETHIPEXYTOJTHbHIUKOB —
napasuieJIorpaMMm, MpsIMOYTOJIbHUK, pOMO, KBaJpaT, Tpareuuio; AaTh NPEACTaBICHUE O
¢durypax, 00J1aJalolIUX OCEBOW UM UEHTPATbHON CUMMETPHE.



KonTponsubix pador: 1
2.I1momans (15 q)

[TonsiTHe IO MHOTOYTOTbHUKA. [1101aa1 npsiMoyroapHIKa, apajuielorpaMma,
TpeyrojibHUKa, Tpaneuuu. Teopema [Iudaropa. [Tudarop u ero mkona.

OcHOBHas 11e/1b — PaCUIMPUTh U YIIIYOUTh MOJIYYE€HHbIEC B 5—6 Kjlaccax Mpe/iCTaBICHUs
y4YaIuxcsi 00 U3BMEPEHUH Y BHIYUCIICHHUH TIIOIIA IeH; BBIBECTH (DOPMYIIBI TUTOIIAICH
IPSIMOYT OJIBHUKA, MapajuiejiorpaMMa, TpeyrojabHUKA, TPANELUNUH; J0Ka3aTh OJIHY U3
TJIaBHBIX TEOPEM TeoMeTpun — Teopemy [ludaropa.

KonTponpHbix pador: 1
3.Ilono6nbIe TpeyroabHUKH (20 1)

[TonoOubIe TpeyronbHuku. [Ipu3Haku nogodus TpeyronbHukoB. [Ipumenenne monodus k
JI0Ka3aTeJIbCTBY TEOPEM U PEIICHUIO 3aa4. CHHYC, KOCHHYC U TAHT€HC OCTPOTrO yria
IIPSAMOYTOJIBHOI'O TPEYTOJIbHUKA.

OcHoBHas 11€/1b — BBECTHU MOHATHE MOI0OHBIX TPEYTOJBbHUKOB; pACCMOTPETh MPU3HAKU
1o 00usl TPEYTOJIbHUKOB U UX MPUMEHEHUS; ClIeNaTh MEePBBIH Iar B OCBOCHUU
YYaIIUMUCA TPUTOHOMETPUYECKOIO allapaTa reOMETPUH.

KonTponbsubix pabot: 2
4.0xkpyxHOCTH (17 )

B3aumHoe pacnonoxeHue npsiMoil 1 okpykHocTU. KacaTenbHasi K OKpYHOCTH, €€
CBOMCTBO M IpU3HAK. L[eHTpabHbIE ¥ BIIMCAHHBIE YIUIBI. YeThIpe 3aMedaTeabHble TOUKN
TpeyronbHuka. JI. Oinep. BrincanHas u onucaHHasi OKPYKHOCTH.

KonTponsubix pabor: 1
5.IToBTopenue. Pemenue 3anay (2 4)

OcHoBHas 11e71b. [ToBTOpUTH, 3aKpenuTh U 000OIIUTH OCHOBHBIE 3HAHMUS, TIOJTYYECHHBIE B
8 KJacce.

9 xnacc Anrebpa (3 4 B Henento, Bcero 102 u)
1. Kgaaparuunas ¢pyskius (22 u)

Oynkius. CorictBa QpyHkimii. KBanpaTHsiil TpexusieH. Pa3znoskeHrne KBaapaTHOTO
TpexuwieHa Ha MHOxuTenu. OyHkuus y = ax2 + bx + ¢, ee cBoiCTBa U rpaduk.
CrernenHast QyHKITHUS.

OcHOBHasI TIEJIb — PACUIUPHUTH CBEACHUS O CBONCTBAX (YHKIINA, 03HAKOMHTH YJIAIIUXCS
CO CBOMCTBaMH ¥ rpad)MKoM KBaJAPaTUYHON PYHKITUH.

KonTponsubix pabot: 2



2.YpaBHEHUS U HEPABEHCTBA C OJIHOM nepeMeHHoi (14 u)

Lensie ypaBHeHUs. McTopus Boripoca 0 HaXOXAECHUU (GOpMYJT KOpHEN anredpandyeckux
ypaBHEHUH, HEPA3PEUTUMOCTh B PaIUKAIaX YPAaBHEHHM CTETeHH, Oombiiei yeTripex. H.
Tapranes, x. Kapnano, H. X. A6enb, 2. I'anya. J[poOHbIe paliMoHaIbHbIE YPABHEHUS.
HepaBeHncTBa BTOPOI CTEMEHU C OMHOM NTEPEMEHHONW. METO MHTEPBAIOB.

OcHOBHas 11eJ1b — CHUCTEMaTU3UPOBATh U 00OOITUTH CBEICHUS O PEIICHUH IIENIbIX U
JTPOOHBIX PAIMOHATILHBIX YPaBHEHUH C OJTHOM MEpEeMEHHOMN, C(hOPMHUPOBATH YMEHUE
pemiath HepaBeHCTBa Bua ax2 + bx + ¢ >0 wm ax2 + bx + ¢ <0, rae a # 0.

KonTponpsubix pabor: 1

3.YpaBHEHUS 1 HEPABEHCTBA C ABYMS ITlepeMeHHbIMU (17 1)

VYpaBHeHue ¢ AByMsl IEPEMEHHBIMU U ero rpaduk. CucTeMbl ypaBHEHHUI BTOPOil
crereHu. Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHUM BTOPOM cTreneHu. HepaBeHcTra
C ABYMSI IEPEMEHHBIMU U UX CUCTEMBI.

OcHoOBHas 11€1b — BBIPA0OTaTh YMEHUE PEUIaTh MPOCTEUIIINE CUCTEMBI, COAEPKAIIINE
YpaBHEHHE BTOPOU CTEIIEHU C ABYMS IIEPEMEHHBIMU, U TEKCTOBBIE 3aJ1a4l C [IOMOILBIO
COCTABJICHUS TAKUX CUCTEM.

KonTponbsHbix pador: 1
4. Apudmernueckas u reomerpuueckas nmporpeccuu (15 )

YucnoBsie mocaeaoBarenbHocTH. 3anada Jieonapao ITnzanckoro (Gubonauun) o
Kponukax, yucia ®udonauun. Apudmeruyeckass U reOMeTpUIEcKasi IPOrPECCHUHU.
@opMyJbl I-TO WIEHA U CYMMBI MEPBBIX N YWICHOB NPOrpeccuu. 3ajada O axmMaTHON
nocke. beckoHeuHo yObIBarolas reoMmeTpuyeckast Iporpeccus.

OcHOBHas 11e1b — JIaTh MOHATHUS 00 apu(PMETUIECKON U TEOMETPUIECKON MPOrpPecCrusx
KaK YMCJIOBBIX IIOCJIEI0BATENBHOCTAX 0CO00r0 BUA.

KonTponsubix pabot: 2
5.051eMeHTbl KOMOMHATOPUKH U TEOpHH BeposiTHOCTEH (13 1)

KomM6unaTopHoe npaBuiio ymMmHokeHus. [lepecTaHOBKU, pa3MelIeHus, COUETaHUs.
OTHOCHTENbHAS YaCTOTA U BEPOSTHOCTH CIIy4aifHOTO coObITHA. VIcTOKM Teopun
BEPOATHOCTEU: CTpaxoBoe Aem0, azapTHbie Urpsl. 1. @epma, . bepuynnu. A. H.
Konmoropos.

OcHoBHas CJIb — O3HAKOMMTD ydallUXCs C IMMOHATHUAMU ICPECTAHOBKHU, PA3MCIICHHA,
COUCTAaHUA U COOTBCTCTBYIOIMUMHU CI)OpMYJ'IaMI/I JJIA I1oACYETa UX YHCJia, BBECCTH ITIOHATHUA
OTHOCHUTEJIbHOU YaCTOTHI U BCPOATHOCTH cnyqaﬁﬂoro COOBITHS.

KonTponbsubix pabor: 1

6. IloBTopenue (urorooe) (19 u)



OcHoBHas 11e71b. [ToBTOPHTE, 3aKpenUTh U 0000IIUTH OCHOBHBIC 3HAHWS, IOJyYCHHBIC B
9 xiacce.

KonTponsHbix pador: 2
9 xknacc ['eomerpus (2 4 B Hezelnto, Bcero 68 )
1. Bextopsl. Meton koopauHat (18 )

[Tonsitue BekTopa. PaBeHCTBO BEKTOPOB. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpA Ha YUCI0. Pa3nokeHne BEKTOpa Mo ABYM HEKOJUIMHEAPHBIM
BekTopaM. Koopaunatel Bektopa. [Ipocreimue 3a1aun B KoopauHarax. Y paBHEHUS
OKPY>KHOCTH U nipsiMoid. [IpuMeHeHre BEKTOpPOB U KOOPAUHAT NIPU PEIICHUN 3a]1a4.

OcHoBHas LCJIb — HAY4YUTb y4allUXCsA BBIIIOJIHATDH ,ZIGﬁCTBPIfI HaJl BCKTOpPaMH KaK
HaIpaBJICHHBIMH OTPE3KaMH, YTO BAXXHO JJIAA IIPUMCHCHHA BEKTOPOB B (1)I/I3I/IK€;
IMO3HAKOMHUTDB C UCIIOJIB30BaAaHUCM BCKTOPOB U MCTOJAa KOOPAWHAT IIPpU PCIICHHUHA
recOMCTPHUYCCKHUX 3aaa4.

KonTponsubix pabor: 1

2. COOTHOIIIEHHS MEXAY CTOPOHAMH U YTJIaMH TpeyrojibHuKa. CKalsipHOE MPOU3BEIACHUE
BekTOpoB (11 1)

CuHyc, KOCUHYC U TaHT€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB. Pemienue
TpeyrojibHUKOB. CKaJIsIpHOE MTPOU3BEICHUE BEKTOPOB U €r0 MPUMEHECHUE B
r€OMETPUUYECKHX 3a]1a4ax.

OcHOBHas 11eNb — Pa3BUTh YMEHHE YYAIIUXCS IPUMEHATh TPUTOHOMETPUYECKUI
amnmapar IIpy peLIeHUH T€OMETPUUECKUX 3a1au.

Kontponbhbix padot: 1
3. InvHa OKpy>KHOCTH U Tuiouaab kpyra (12 4)

[IpaBuiIbHBIE MHOTOYTOIBHUKU. OKPYKHOCTH, OIMMCAHHAs OKOJIO ITPaBUIIBHOTO
MHOTOYTOJIbHUKA U BOMCaHHas B HEro. [locTpoeHre npaBUiIbHBIX MHOTOYTOJIbHUKOB.
Jnuna okpyxnoctu. Mctopus uucna n. [Lnomans kpyra. KBagparypa kpyra.

OcHoBHas CJIb — paCHIMPUTb 3HAHHUC YyHallIUXCA O MHOTI'OYT'OJIbHUKAX; paCCMOTPECTh
MMOHATHUA OJIMHBI OKPYKHOCTH U INTOIIAaIN Kpyra U (bOpMy.]'IBI JJIA UX BBIYMCIICHHS.

KonTponsubix pabor: 1
4. JIsmxenus (7 4)

OTtoOpaxkenue mnockocTu Ha ceOs. [Tonstue aBmxkeHus. OceBas U LEHTpaIbHas
cummetpun. [lapannensHeiii nepenoc. [loBopor. Hanoxxenust u 1BuxeHus.

OcHoBHas ECJIb — IO3HAKOMUTD YHalIUXCA C ITOHATHUEC: IBUXKCHHA U €TI0 CBOfICTBaMH, C
OCHOBHBIMH BUJaMH ,HBHH(GHHﬁ, CO B3aMMOOTHOILICHUSIMM HAJOXKXCHUM U HBH)KGHHﬁ.



KonTponsubix pador: 1
5. HayanbHble CBEIEHUS U3 CTEPEOMETPUH (8 1)

[Ipeamer crepeomerpun. ['eomerpuueckue Teaa U MOBEPXHOCTH MHOTOrpaHHUKH:
npu3Ma, napaiefenunesa, nupaMuaa, GopMyssl sl BEIYUCIEHUS uX 00beMoB. Tena u
MOBEPXHOCTH BpALICHHUS: IIWINHAP, KOHYC, cdepa, map, GOopMyIIbl sl BHIYUCICHUS X
TUIoLIa/1eil MOBEPXHOCTEN U 00bEMOB. Y IBOEHUE KyOa.

OcHOBHas 1eb — J1aTh HAYAJILHOE MPEJCTABIICHHUE O TEJIAX U MOBEPXHOCTSX B
MIPOCTPAHCTBE; MMO3HAKOMHTH YUAIINXCS C OCHOB HOBBIMU (DOPMYJIaMU JIJIsl BEIYUCTICHUS
TUIOIIA/Ie TOBEPXHOCTEN U 0OHEMOB Tell.

6. O0 akcromax rmIaHuMeTpuu (2 9)
becena 00 akcuomax reoMeTpum.

OcHoBHas OcJb — AaThb Oonee FJIY6OKO€ MpeaACTaBJICHHUC O CUCTEMC aKCHUOM
IIAHUMCTPHUHU U aKCUOMATHYCCKOM MCTOAC.

7. IloBTopenue. Pemenue 3amau (10 u)

OcHoBHas 1enb. [IoBTOpUTH, 3aKpenuTh U 000OIIUTH OCHOBHBIE 3HAHHUS 32 OCHOBHYIO
IKOJTY.

KonTponbsHbix pador: 1

[Ipu HEOOXOTUMOCTH B T€UEHHE YI€OHOTO TOJ]a yUYUTEIh MOKET BHOCUTD B MPOTpaMMy
KOPPEKTHUBBI: U3MEHSTH MOCIEI0BATENLHOCTh YPOKOB BHYTPHU TEMBI, IEPEHOCUTH CPOKHU
KOHTPOJIBHBIX PaboT U Ap., UMes Ha 3TO O0BEKTUBHBIC PUIUHBI.

3. TemaTnuyeckoe JIaHUPOBAHHUE

No KonnuectBo
Tema ypoka

/o 4acoB
5 knacc

1 HarypanbHbie uncia 12

2 CioxeHue ¥ BBIYUTAHHUE HATYPaJIbHbBIX YHCEl 20

3 YMHOXCHHE U JISTICHUE HATYPATbHBIX YHCETT 25

4 [Imomanu 1 00bEMBL 13

3) OOBIKHOBEHHBIC TPOOH 22

6 Hecsartuunbie qpodu. CloKeHHe U BRIYUTaHUE AECATUYHBIX Apooeit | 15




7 YMHOXKEHUE U JeNIeHNe AECATUIHBIX Ipo0eit 28
8 NHCTpyMEHTHI JIsl BHIYUCIICHUN U U3MEPEHUI 18
9 OmnucartenpHast ctaTucTuKa. BepositHocTh. KoMOuHaTOpUHKA. 10
10 [ToBTOpEHUE 6
11 KonTponrsnas pabora 3a ron 1
Bcero 3a rog 170 9
6 Kiacc
1 JlemuMocTh yucen 20
2 CrnoxeHue 1 BBIYUTAHHUE JIPOOCH C pa3HbIMU 3HAMEHATEIISIMHU 20
3 YMHOXEHHE H JIeJIeHHEe OOBIKHOBCHHBIX JpoOei 30
4 OTHoOIIEHUS U TPOTOPIINH 18
5 [TonoxuTenbHbIe U OTpUTIATENbHBIC Yncia. [losBienne 13
OTPHUIATENBHBIX YHCEI U HYJIA.
6 CrnoxeHHe ¥ BBIYUTAHUE TOJIOKUTEIBHBIX W OTPHUIIATEIbHBIX 11
qHce
7 YMHOXEHHE U JISTICHUE MOJI0KUTEIBHBIX U OTPUIIATEIBHBIX yrcen | 12
8 Pemenue ypaBHeHuMi 15
9 KoopauHnaTel Ha IIOCKOCTH 13
10 OnucarenbHas ctatuctuka. BepostHocts. KomOuHaToprka 10
11 [ToBTOpEeHUE 7
12 KonTponbsHas pabora 3a rox 1
Bcero 3a rox 170 a
7 xnacc
Aunrebpa
1 MHoxecTBO. DlIeMeHT MHOXecTBa. [10JMHOXKECTBO 3
2 Bripaskenus, ToX1ecTBa, ypaBHEHUS 22
3 OyHKIIH 11




CrerneHb ¢ HaTypaJbHBIM OKAa3aTEIEM 11
MHorousieHsI 17
@DopMyIIbI COKPAIIEHHOTO YMHOKCHHUS 19
CucTembl JINHENHBIX YPaBHEHUIN 16
ITosTOpEHME 2
KonTponrsHas pabora 3a ron 1
Bceero 3a rog 102 4
I'eomerpus

HavanbHble reoMeTpuiecKkre CBEeICHUS 11
TpeyroabHuku 18
[TapanienbHbie MPSIMbIC 13
CooTHOIIEHUSI MKy CTOPOHAMH U yriiaMU TPEYrojIbHUKA 19
[ToBTOpenue. Pemenne 3agau 6
KonTponsnas pabora 3a ron 1
Bcero 3a rog 68 u
8 KIacc

Aunrebpa

PanrionanbHbie 1podu 23
KBanpaTHbie KopHU 19
KBaapatHble ypaBHEHUs 22
HepaseHncTsa 22
CreneHb C UEbIM MOKa3aTeaeM. JJIEMEHThI CTATUCTUKHU 11
[ToBTOpenue. Pemienue 3amgau 4
KonTponwsnas pabora 3a ron 1
Bcero 3a rox 102 4
I'eomerpus

YeThlpexyroabHUKU 14




[Tnomans 15
[TogoOHbBIE TPEYrOIBLHUKHU 20
OKpyKHOCTb 17
[ToBTOpEHHE 1
KonTponrsnas pabora 3a ron 1
Bcero 3a rog 68 u
9 xiacc

Aunrebpa

KBangpatuunas GyHkIus 22
VYpaBHEHHS M HEPABEHCTBA C OJHOM IIEPEMEHHOU 14
VYpaBHEHUS U HEPABEHCTBA C IBYMS IEPEMEHHBIMH U UX CUCTeMBbl | 17
Apudmernueckast ¥ reoMeTpuUIecKasi Iporpeccuun 15
OneMeHThl KOMOMHATOPUKU U TEOPUU BEPOSITHOCTH 13
IToBTOpEHUE 19
KonTponpHas pabora 3a ron 2
Bcero 3a rox 102 4
I'eomerpus

BekTopsl 8
Merton koopauHaT 10
CooTHomIEeHUST MEXy CTOPOHAMH U YTIIaMH TPEYTOJIbHUKA. 11
CkansipHOe IpOU3BEICHUE BEKTOPOB

JlnvHa OKpYKHOCTH U IUIOWIAIb Kpyra 12
JIBr>KeHUst 7
HauansHbie CBEZCHUS U3 CTEPEOMETPHUH 8
006 akcromax MIaHUMETPHUH 2
[ToBTOpenue. Pemenue 3amau 9
KontponsHas paboTa 3a roa 1




Bcero 3a rox

68 gy

Bcero 3a yueOHbIi ipeaMeT

850 gy




