MyHununajibHOe aBTOHOMHOe 00111e00pa3oBaTe/ibHOE YUpexKaeHue cpeaHsisi o0meodpa3oBarTenbHas mkojaa Ne 1 r. Usnpenas

MNognucaHo yndposon

M Aoy CO LU nognucbto: MAOY COLL «YTBEPIKICHO TIPHKA30M

Ne OT« » 20 ropa
Ne1 r.Bpens —
A Hupexkrop MAOY COIII Ne 1 r. UBnensa

Ne1 r./iBoens aara:2021.0630 Morymia 10.A
10:15:34 +05'00'

MaremaTuka
(AOOIT OO0 obyuaromuxcs ¢ 3aIePIKKOM IICUXUUECKOTO PA3BUTHS)
5-9 kJace

r. Usgens, 2020 T.



IIpeameTHbie pe3yabTaThl. B pe3ynbraTte ocBoeHHs ydeOHOTro npeamera «Maremarukay oOyuatomuecs ¢ 3[1P pa3BuBaroT mpeacTaBieHUs O
MaTeMaTUKe KaK 4YacTh MHUPOBON KyJIbTYpPhl U YHUBEPCAIHHOM SI3bIKE HAyKH, MECTE€ MaTEMaTHKH B COBPEMEHHOW LMBWIM3ALUHU; Pa3BUBAIOT
MaTeMaTUYECKOE MBIIIJICHUE, T€OMETPUUYECKYI0 HMHTYUIIMIO; MOJYyYarOT MPEACTABICHHE O BEPOSTHOCTHOM XapaKTEPe OKPYKAIOIIUX SIBJICHUU U O
CIIy4allHOM M3MEHUYMBOCTH; OCBAMBAIOT MAaTEMAaTHUYECKUH aIlrapaT U MoJIy4yaloT HEOOXOIMMbIE HABBIKU JIJIsl IPUMEHEHHUSI B PEaIbHOM JKU3HU, U3YUEHUS
JIPYTUX MPEIMETOB, TPOIOJDKEHUS 00pa30BaHUs B COOTBETCTBHH C BRIOpaHHBIM IpoduiieM; ydaTcss IPUMEHATh MaTEeMAaTUUECKHUE 3HAHUS TPU PEIICHUH
Pa3IMYHBIX 3a/1a4 U OLICHUBATh MOJIyYCHHBIE PE3YJIbTATHI.

BoinyckHuK HayuyuTcs B 5-6 kiaccax (IJisi MCHOJIb30BAHUS B INOBCEAHEBHOH KM3HH M o0ecnedyeHHs] BO3MOKHOCTH YCIELIHOIO
NPoJ0JIzKEeHUs1 00pa30BaHUsA HA 0A30BOM YPOBHe):

® OpUCHTHUPOBATHCS B TOHATHSIX W ONEPUPOBATH HMMHU Ha 0a30BOM ypOBHE: MHOXKECTBO, JJIEMEHT MHOXECTBa, IOJMHOKECTBO,
MPUHAICKHOCTD, TIepeceueHre, 00beTMHEHNUC;

® 3aJaBaTh MHOYKECTBA NIEPEUUCIICHUEM UX JIEMEHTOB;

® OPHCHTUPOBATHCH B TpapruecKOM MPEICTaBICHUN MHOKECTB

B noBce1HeBHOI KU3HM U MPU U3YYEHUH APYTUX NPeIMETOB:

® pacno3HaBaTh JIOTHUYECKU HEKOPPEKTHBIC BHICKA3bIBAHUA.

Yucaa

® OpUEHTHUPOBATHCS B IMOHATHUSX M ONEPUPOBATH MMU Ha 0a30BOM YpOBHE: HaTypajbHOE YHCIIO, IIeJI0€ YMCIO0, OOBIKHOBEHHas ApoOb,
JecsITUYHas ApoOb, CMEIIAHHOE YUCIIO, PAIIMOHATILHOE YHCIIO;

® KCIOJIb30BaTh CBOKMCTBA YMCEN U ITPABWJIA JEUCTBUN C PALIMOHAIBHBIMU YUCJIAMU IIPU BBINIOJHEHUHN BBIYUCIICHUN;

® UCIONB30BaTh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BHIMOIHEHUH BBIYMCICHUHN U PEIICHUH HECIOXKHBIX 3a]a4, IPU HEOOXOIUMOCTH C
ONOPOM Ha AITOPUTM MTPABUIIA;

® BBINOJHATH OKPYTJICHUE PAIMOHATBHBIX YMCEN B COOTBETCTBUHU C TIPAaBUIIAMU, TTPH HEOOXOIUMOCTH C BU3YaJIbHOM OMOPOIi;

® CpaBHUBATh PAIIMOHAILHBIC YHCTIA.

B noBceqHeBHOI KU3HM U NPU U3YYEeHUH APYTUX NPeIMETOB:

® OPHUEHTUPOBATHCS B PE3YJIbTATaX BHIUUCICHUN MTPU PEIICHUH MTPAKTUUECKUX 3a/1a4;

® BBINOJHATH CPABHEHUE YHCEII B PEAIbHBIX CUTYAIUsX;

® COCTaBISITh YHCIIOBBIE BRIPAXKECHUS MIPH PEIICHUH MPAKTHYECKUX 3a71a4 U 33724 U3 JPYTUX yU4eOHBIX MIPEIMETOB.

CTaTuCcTHKA ¥ TEOPHUS BEPOATHOCTEH

® UMETh MPEJCTABICHUE O MPEIOCTABICHNH JAHHBIX B BUJIE TaOHII, JHArpaMM;

® U3BIIEKATh WH(OPMAIIMIO, IPECTABICHHYIO B BUJE TaOIUIIbI, TUATPAMMBI.

TexcToBbIE 3a1a4H

e periaTh HECIOKHBIE CIOKETHBIC 33/1a4l PA3HBIX TUIIOB HA BCE apu(PMETHUECKHUE ICUCTBUS;

® CTPOWTH MOJENb YCJIOBUS 3amaud (B BHJE TaOJMWIBI, CXEMbI, PUCYHKAa) IO 00pa3ily, B KOTOPOH [aHbl 3HAYECHHS JBYX H3 TpeX
B3aMMOCBS3aHHBIX BEJIMYUH, C LI€JIbIO TIOMCKA PEILICHUS 3a1a4H;
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® COCTaBJIATH ILJIaH PELICHUs IPOCTEHUIIEN 3a0a4H;

® BBIICILITh ATAIlbl PEMICHUS IPOCTEUILICH 3aa4H;

® UHTEPIPETHPOBATH BRIYUCIUTEIBHBIC Pe3YIbTATHI B 3a]1a4€, UCCIICIOBATH MOJYYCHHOE PEIICHHE 3a/1a49H, P HEOOXOAMMOCTH C BH3YyalbHOM
OTIOpPOH;

® UMETh NPEJCTABIICHUE O PA3IMUUU CKOPOCTEH 00bEKTa B CTOSTUEH BOJIE, MPOTUB TEUEHUS U [10 TEUCHUIO PEKH;

e pelaTh 337a4d Ha HAXOXKJEHUE YaCTH YUCJIAa U YHCTIa 110 €r0 YaCTH, UCIIONb3Ysl allTOPUTM YUeOHBIX I€HCTBUM;

e pemaTh 3a7aud pPa3HBIX TUIOB (Ha padOTy, HAa TMOKYNKH, HA JBUKEHHE), CBS3BIBAIOIIMX TPU BEIHYMHBI, BBLACISATH 3TU BEIUYUHBI U
OTHOLLUEHUS MEXy HUMU;

® HAXOJWUTh MPOLEHT OT YHUCJa, YUCIO IO MPOLEHTY OT HEro, HaXOJUTh IPOLIEHTHOE OTHOILIEHUE ABYX YHUCEJ, HAXOJUThb IMPOLEHTHOE
CHUYKEHHUE UJIU ITPOLIEHTHOE MOBBIIIECHUE BETUYUHBIL;

® pelIaTh HECIOKHBIC IOTUYECKHUE 3a]1a4U METOJIOM PACCyKIACHUM.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPeIMETOB:

e JenaTh MPEIIOI0KEHNE O BOZMOXKHBIX 3HAUEHUSX NCKOMBIX BEIMUMH B MPAKTUUECKOH 3a7aue (enaTh MPUKUIKY).

Harasinnas reomerpust

I'eomeTpuueckue purypsi

® OpUEHTHUPOBATHCS B TMOHATHUSIX W ONEPUPOBATH MMH Ha 0a30BOM YpOBHE: (urypa, TO4yka, OTpPE30K, MHpsAMas, Jyd, JIOMaHas, Yyroll,
MHOT'OYTOJIbHUK, TPEYTOJIbHUK M YETHIPEXyTOJbHUK, MPSIMOYTOIBHUK U KBAAPAT, OKPY>KHOCTh M KPYT, IPSIMOYTOJIbHBIN Tapajieienunes, Kyo, map.
N306paxaTs u3ydaembie (GUTYPBI OT PYKH B C TOMOIIBIO JIMHEHKU U ITUPKYJIS.

B noBceqHeBHOM JKU3HU U NIPU U3YYEHUH APYTUX NPEeAMETOB:

® pemiaTth MPAKTUYECKUE 3a/1a4U C IPUMEHEHUEM TPOCTEUIITNX CBOMCTB GUryp.

HN3MepeHus U BBIYUCTICHUSA

e BEITONIHATS U3MEPEHUE JUIMH, PACCTOSIHUM, BEJIMYMH YIJIOB, C IOMOIBIO HHCTPYMEHTOB ISl U3MEPEHUMN JIUIMH U YIJIOB;

® BBIUKCIIATH IIOMIAJAN TPSIMOYTOJIBHUKOB.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH APYTHUX NPEeAMETOB:

® BBLIUMCIATH PACCTOSHHUS HAa MECTHOCTHM B CTaHAAPTHBIX CHUTYalUsAX, IUIOMIAAU TMPSMOYTOJIHHHKOB, NMPU HEOOXOAMMOCTH C BHU3YaIbHOM
OTIOpOH;

® BBINIOJHATH IPOCTEUIITNE TTOCTPOSHUSI U U3MEPEHUSI HA MECTHOCTH, HEOOXOIMMBIC B PEATHbHOU JKU3HH, MPU HEOOXOAMMOCTH C BH3yaJIbHOU
OIIOPOH.

Hcropust MaTeMaTUKH

® METh MPEJCTABICHUE O HEKOTOPHIX (DaKTaX U3 UCTOPUU MATEMATHUKH;

® OCO3HaHHE POJIU MAaTeMaTUKH B pa3BUTUHU Poccuum u mMupa.



BbInyCKHUK TMOJYYUT BO3MOKHOCTH HAY4YHThCA B 5-6 kiaccax (aJas1i o0ecrmeyeHUs] BO3MOKHOCTH YCHENIHOT0 MPOA0JIKEHHsI
o0pa3oBaHusi Ha 6a30BOM YpOBHe)

JJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTUKH

* onepuposamv’ nomAMUAMU MHOJICECME0, XAPAKMEPUCUKU MHOJICECEA, SNeMeHm MHOJICECmsd, Nycmoe, KOHeuHoe U GecKOHeuHoe
MHOIHCECTNBO, NOOMHOICECMBO, NPUHAONEHCHOCD,

® onpeodenamsb NPUHAONEHCHOCMb INEMEHMA MHONCECBY, 00bEOUHEHUIO U NepeceyeHuio MHOMCECS, 3a0a8amb MHONCECMBO € NOMOUbLIO
nepevucienus 2J1eMeHmos, CJI08eCHO20 ONUCAHUSL.

B noBceiHeBHOM KU3HHU ¥ IPH U3YYEHHH JAPYTUX MPEIMETOB:

®  Pacno3Hasams 102U4EeCKU HeKOPPEeKMmHuble 8bICKA3bI8AHUSL,

® Ccmpoums YenouKu YMOo3aKIoUeHUll Ha 0CHO8€e UCNOb308AHUS NPABUTL TOSUKU.

Yucna

® onepuposamv NOHAMUAMU: HAMYPATbHOE YUCILO, MHONCECTEO HAMYPANbHbIX YUCE]l, Yeloe YUCIO, MHONCECMBO YelblX Yucel, 00bIKHOBEHHAs
0pobb, Oecsimuunas Opodb, CMEWAHHOEe YUCTO, PAYUOHANbHOE YUCIO, MHONCECMBO DAYUOHANLHBIX YUCeN, 2eoOMempuieckas uHmepnpemayus
HamypanibHulX, YenvlX, payuoOHAIbHbIX,

® NOHUMAMb U 00BACHAMb CMBLCI NOSUYUOHHOU 3aNUCU HAMYPATbHO20 YUCLA;

® GLINONIHAMY BLIYUCIEHUS, 8 MOM YUCTE C UCNOIb308AHUEM NPUEMOS8 DAYUOHATLHBIX GbIYUUCTIEHUl, 0O0CHOBbIBAMb ANICOPUMMbI 8bINOJIHEHUS
oeticmeuil,

® ucnoav3oeamov npusnaxku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u npouszsederuss wucen npu 8blNOJIHEHUU BbIYUCTIEHUL U PeleHUl
3a0a4, 000CHOBbIBAMb NPUSHAKU OETUMOCTIU;

®  BLINOIHAMb OKpY2leHUe PAYUOHAILHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

® YNopa00uUUBaAmMs YUCIA, 3aNUCAHHbBIE 8 8UOE OObIKHOBEHHBIX U 0eCAMUYHbIX OpoDel;

o naxooums HOJ u HOK uucen u ucnonv3osams ux npu peuienuu 3a0ay;

® onepuposamv NOHAMuUEM MOOYIb YUCIA, 2eOMEeMPUYeCcKas UHmepnpemayus Mooyis 4ucia.

B noBceHeBHOM KU3HHU ¥ IPH U3YYEHHHU APYTUX MPEIMETOB:

®  NPUMEHAMb NPABUNA NPUOTIUNCEHHBIX GbIUUCTIEHUL NPU PeUleHUY NPAKMUYEeCKUX 3a0ay U peueHul 3a0ay opy2ux y4eoHvlx npeomemos;

® BLINONIHAMY CPABHEHUE Pe3)IbMaAMmo8 8bIYUCIEHUL NPU PeueHUU NPAKMUYECKUX 3a0ad, 8 MoM YUcie NPUOIUNCEHHBIX GbIYUCTCHULL

®  COCMABNAMb YUCTI08bIE BbIPANCCHUS U OYEHUBAMb UX 3HAUEHUs NPU peuleHUU NPAKMUYEeCKUx 3a0a4 u 3a0ay u3z opyeux y4eOHulx npeomemos.

YpaBHeHUsS M HEPABEHCTBA

® onepuposamv NOHAMUAMU. PABEHCE0, YUCTO080€ PABEHCMEBO, YPAGHEHUE, KOPEHb YPABHEHUS, PeuleHue YPAaGHeHUs, YUCTI080€ HEPAGEHCHBO.

CTaTHCTHKA H TeOpHs BEPOSITHOCTEH

1 3)ICCB " Jajie€ — 3HAThb onpeneneHI/Ie IOHATHUA, yMeTB TIOSICHATH €10 CMBICIJI, yMeTB HUCIIOJIB30BATh ITOHSATUC U €TO CBOﬁCTBa HpI/I HpOBe}IeHI/II/I paccy)KﬂeHHﬁ, J0Ka3aTCIbCTB,
peuICHun 3a1a4.
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® onepuposamv NOHAMUAMU. CIOJIOYamble U Kpy2osble Ouazpammbl, mabiuysbl OaHHLIX, CpedHee apudhmemuyeckoe,
® uszgneKamv, UHGOpMaAYUI0, NPeOCMAasiIeHHYI0 8 MAOIUYAX, HA OUASPAMMAX;
® cocmasnsams mabauysl, CMpouUms OUAPAMMbl HA OCHOBE OAHHUBIX.
B noBceHeBHOM KU3HHU M TIPH M3YYEHHHU APYTHX MPeIMETOB:
® u3BNIEKamb, UHMEPRPEmUposams U npeodpas’06vleams UHGOPpMayuio, NPpeoCmasienHnylo 6 madiuyax u Ha OUuazpammax, Ompaxcaouyio
C80UCMBA U XAPAKMEPUCTUKU PEATbHbIX NPOYECCO8 U s8IeHUIL.
TexcToBbBIE 3a1a4YH
® pewams npocmole U CIONCHbIE 3a0A4U PAZHBIX MUNOE;
UCNONIL3068AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay OJisk NOCMPOCHUsL NOUCKOBOL CXeMbl U PeULeHUsl 3a0aY;
3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuterus 3a0ay (0m mpebdosanusi K yCA08UI0 U OM YCA08USL K MPeb0BaAHUI0),
MOOENUPOBAMb PACCYIHCOCHUSL NPU NOUCKE PeuleHUsl 3a0ay ¢ NOMOWbIO 2pagh-cxembvl ¢ ONOpoll Ha obpaszey,
8b10€/1AMb IMANbL PeUeHUs. 3a0aUlU U COOEPHCAHUE KAHCO020 dIMAand;
UHMEPNPEemuposamsy GblUUCIUMENbHbLE PE3VIbIMAmMbl 8 3a0aye, UCCIe008amb NOLYUEeHHOE peuleHue 3a0aqu;
®  QHANUBUPOBAMb BCEBO3MOICHBIE CUMYAYUU B3AUMHO20 PACNONIONCEHUL 08YX 00BLEKMO8 U USMEHEHUE UX XAPAKMePUCUK npu cO8MeCmHOM

ogudicenuU (ckopocmn, 8pems, pAcCmosiHue) npu peuleHuu 3a0ay Ha OudceHue 08yX 00beKMo8 KAK 8 OOHOM, MAaK U 8 NPOMUBONOTIONCHBIX
HAanpasieHusx;

® uCCne008amy 6CE603MOIAICHbIE CUMYAYUY NPU PEeUleHUU 3a0a4 HA 0BUICEHUE NO peKe, PACCMAMPUBAMb PA3HbIE CUCHEMbL OmcYema,

® pewams pazHoodpasuvie 3a0auu «HA YACMUY,

® peuwiams u 060CHOBLIBAMb C80€E peuleHle 3a0aU (8blOeIsAMb MAMEMAMUIECKYI0 0CHO8Y) Ha HAXO0XHCOeHUe YACMU YUCIA U YUCIa NO e20 Yacmu
HA OCHOB8E KOHKPEMHO20 CMbLCNa Opodu;

® 0C03HABAMb U OOBACHAMb UOCHMUYHOCb 340a4 PA3HBIX MUNOS, CEA3bIEAIOWUX MPU GeIUYUHbL (Ha pabomy, HA NOKYRKU, HA OBUIICEHUE);

6b10eNIAMb DU GeAUYUHbL U OMHOUEHUS Meofcdy HUMU, NPUMEHANb UX NPpU peuleHuu 3&10(11{, KOHCmpyupoeanib cobcmeennble 3a0a4u YKA3aHHbIX
munoe.

B noBcerHeBHOM KU3HHM M TIPH U3YYCHHUH APYTHX NPEIMETOB:

® gul0enamb Npu peuleHuu 3a0a4 Xapakmepucmuky paccmampusaemol 8 3aoaie cumyayuu, OmIuyHvle Om peanrbHulX (me, om KOMOpblX
abcmpazuposanucy), KOHCMpYuUposams HO8ble CUMYayuu C y4emom 3mux Xapakmepucmuk, 6 YacmHoCmu, npu peuleHuu 3a0ai Ha KOHYeHmpayuu,
Yuumvl6ams NAOMHOCHb 6eUjecmea;

® pewams U KOHCMPYUPOBAMb 3A0A4U HA OCHO8E PACCMOMPEHUs PEAbHbIX CUMYAYUll, 8 KOMOPbIX He Mpedyemcs MOYHbIU 8bIYUCIUMETbHbLLL
pesyromam,

® pewamv 3a0a4u HA OBUIICEHUE NO peKe, PACCMAMPUBAs PA3HbIE CUCHEMbL OMCYemd.

Harnsanas reomerpust

I'eomerpuueckue Gpurypsl



® u361EKAMb, UHMEPNPEMUPOBAMs U NPeodPA308bI8AMb UHDOPMAYUIO O 2eOMEMPUUECKUX PUSYPaAX, NPEOCMABIEHHYIO HA YePMedHCax,
® uz00pasxcams uzyuaemvle Queypvl Om PyKu U ¢ NOMOUbIO KOMNLIOMEPHBIX UHCTNPYMEHMO8.
HN3mepeHusi ¥ BBIYUCICHHUS
® BBLINOIHAMY UMepeHUe OJIUH, PACCMOSAHUL, 8eIUYUH Y2l08, C NOMOWbIO UHCIMPYMEHMO8 OJis U3MepPEeHULl OIUH U Y2108,
®  BLIUUCTAMDb NIOWAOU NPIMOY2OTILHUKOS, KBAOPAMO8, 00beMbl NPAMOY2OIbHbIX NAPALENENUNe008, KV008.
B noBcenHeBHOI KU3HM U NPU U3YYEHUH APYTUX NPeIMETOB:
®  BLIUUCTAMb PACCMOSAHUA HA MECIMHOCIU 8 CMAHOAPMHBIX CUMYAYUAX, NIOWAOU YYACMKO8 NPAMOY20IbHOU (OpMbL, 00beMbl KOMHAM,
® BLINONHAMb NPOCMeluUe NOCMPOEHUs HA MECIHOCMU, He0OX00UMble 8 PedbHOU HCUSHU,
® OYEHUBAMb pamMepbl PealbHbIX 00BEKMO8 OKPYIHCAIOUWEe20 MUPA.
HUcTopusi MaTeMaTUKHU
® Xapaxmepuzo8ambs 6K1A0 GblOAIOWUXCA MAMEMAMUKOS 8 PA3EUMUE MAMEMAMUKU U UHBIX HAYYHbIX 00aacmell.
BeinyckHuk Hayuutcesa B 7-9 kiaccax (A0Sl MCIOJIb30BAHHMSI B IOBCEJHEBHOM KM3HH H oOOecleYeHUs] BO3MOKHOCTH YCHEHIHOIO
NPoJ0JIzKEeHUs1 00pa30BaHUs HA 0A30BOM YPOBHeE)
DJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTUKH
OTepHpOBaTh Ha 6a30BOM ypOBHE? IOHATHSAMHU: MHOKECTBO, SIEMEHT MHOYKECTBA, OJMHOKECTBO, IPUHAIEKHOCTS;
3a/1aBaTh MHOKECTBA MEPEUUCICHUEM UX IJIEMEHTOB;
HaXOJUTh MepeceueHue, 00beIMHEHNE, MOJAMHOKECTBO B IPOCTEHILINX CUTYAIIHSIX;
orepupoBaTh Ha 0a30BOM YPOBHE: OMpe/elieHre, akCHOoMa, TeopeMa, JJ0Ka3aTeabCTBO;
® TIPUBOJUTH IPUMEPHI JJI MOATBEPKICHUS CBOMX BBHICKa3bIBAaHUH.
B noBceqHeBHOI KU3HM U MPU U3YYEeHUH APYTUX NPeIMETOB:
® OpPUEHTHUPOBATHCS B TpadUYecKOM MPECTABICHUN MHOXKECTB JIJIsi ONMCAHMS PEaTbHBIX MPOIECCOB U SBIEHUH, IPU PEIICHUU 33434 JPYTHX
y4eOHBIX IPEIMETOB.
Yucaa
e oOmepupoBaTh Ha 0A30BOM YPOBHE MOHATHSMU: HAaTYpaJlbHOE YHCIIO, 11E€J0€ YHCIIO, OOBIKHOBEHHAs IpO0b, AeCATUYHAS APOOb, CMEIIaHHas
Npo0b, paliioOHAIbHOE YHUCII0, apu(PMETUIECKUI KBAaJPAaTHBIN KOPEHb;
® JCIIOJIb30BATh CBOMCTBA YHCEI U IIPABUIIA ICHCTBUI MPU BBIITOJIHEHUY BBIUNCICHUN;
WCMOJIb30BaTh MPHU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 nipu BBIMOJHEHUH BEIYUCICHUN U PEIIEHUH HECIOKHBIX 3a/1a4;
BBITOJIHATH OKPYTJIEHHE PAIIMOHATBHBIX YACENI B COOTBETCTBUM C ITPaBUJIAMH;
OLICHMBATh 3HAYE€HHE KBAPATHOTO KOPHS U3 MOJIOKUTEIBHOTO LIEJIOT0 YHUCIIa;
HMMETh MPEJCTABICHUE O pAllMOHAIbHBIE U UPPALIMOHATIBHBIE YNCIA;

2 351ech U 1asiee — paclo3HaBaTh KOHKPETHBIE TIPUMEPHI OOLIUX TIOHATHH 110 XapaKTEPHbIM IIPU3HAKAM, BHITIONHATH JCHCTBHSA B COOTBETCTBHU C ONPEIEIEHUEM U 1P OCTEHIIUMU
CBOMCTBaMH MTOHATHH, KOHKPETU3UPOBATh IPUMEPaMH OOIINE TOHSTHS.
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CpaBHHUBATL 4YHCJIA.

B noBceiHeBHOM KU3HM M IPH U3YYEHHH APYTUX NPeIMETOB:

OLCHUBATDL PC3YyJIbTAThI BBIYMCIICHHI IIpU PpCHICHHUHN MPAKTUYCCKUX 3a1a4;
BBIIIOJHATE CPABHCHHE YUCEII B pCAJIBHBIX CUTYAIUAX,
COCTAaBJIATH YHUCJIIOBEIC BBIPAXKCHUSA ITPU PCHICHUN IIPAKTHYCCKUX 3aJlad U 3aJa4 U3 APYTrux y‘le6HbIX npeaMETOB.

To:kaecTBeHHbIE l'lp606pa30BaHHﬂ

BBITIIOJIHATE HECCJIOXKHBIC Hp606pa3OBaHI/I5I JJIs1 BBIYUCICHUSA 3HAUCHHUH YHCIOBBIX BBIpa)KeHI/If/’I, COoACpKAMX CTCIICHU C HATypaJlbHBIM

IMOKa3aTcJjIeM, CTCIICHU C LCJIBIM OTPUIATCIbHBIM ITIOKA3aTCJIEM C HUCII0JIb30BaHUEM CHpaBO‘IHOfI I/IH(l)OpMaI_II/II/I;

BBINOJIHATH HECIIOXKHBIE TPE0Opa30BaHUs LENIbIX BBIPAXKEHUN: PACKPBIBaTh CKOOKH, TPUBOAUTH IIOJJOOHBIE CaraeMble;
WCTOJB30BaTh (DOPMYIIBI COKPAIIEHHOTO YMHOXKEHHUS (KBaJpaT CYMMBI, KBaJpaT pa3HOCTH, PAa3HOCTh KBAJPATOB) MJIS YNPOUICHUS

BBIYMCJICHUH 3HAUCHUI BLIpa)KeHI/Iﬁ C MCIIOJIb30BAHUECM CHp&BO‘IHOfI I/IH(bopMaI_II/II/I;

BBIIIOJIHATE HECCIIOXXHBIC Hp606pa30BaHI/I$I ,I[pO6HO-J'IPIH€fIHLIX BBIpa)KeHI/Iﬁ n BBIpa)KeHHfI C KBaJIpaTHbBIMH KOPHAMMU.

B noBceaqHeBHOM KU3HHU U IPpU U3YYCHUH APYIUX IIPEAMETOB:

MMOHUMATh CMBICJT 3aITMCH YHCJIa B CTAHIAPTHOM BU/IC;
OTepUpoBaTh HAa OA30BOM YPOBHE MOHSATHUEM «CTAaHAAPTHAS 3aUCh YHCIIay.

YpaBHeHUs] M HEPABEHCTBA

OIICPUPOBATL Ha 0azoBoM YPOBHC MOHATHAMHU: PABECHCTBO, YHUCIOBOC PABCHCTBO, YPABHCHHC, KOPCHbL YPABHCHUA, PCILICHHUC YPaBHCHUS,

YU CJIOBOC HEPABCHCTBO, HCPABCHCTBO, PCIICHUEC HEPABCHCTBA,

MIPOBEPSATH CHPABEUIMBOCTH YHCIOBBIX PABEHCTB M HEPABEHCTB (MPU HEOOXOAMMOCTH C OIIOPOH Ha o0Opasel);

pelaTh JMHEeHHbIe HepaBEHCTBA U HECIIO)KHbIE HEPAaBEHCTBA, CBOISIINECS K JINHEHHBIM;

pelaTh CUCTEMbI HECJIOKHBIX JIMHEHHBIX YPaBHEHUH, HEPABEHCTB;

MIPOBEPATH, SIBJIETCS JIM JAaHHOE YUCIIO PELICHUEM YpaBHEHUS (HEPABEHCTBA);

pelaTh KBaJipaTHble ypaBHEHUs 10 (opMyJsie KOpHEH KBapaTHOIO YPaBHEHUS C OIOPOil Ha CIpaBOYHYIO HHPOPMALIUIO;
n300pakaTh peIIeHUs] HEPABEHCTB M UX CUCTEM Ha YHCIIOBOM MPSMOH.

B noBceaqHeBHOM KU3HHU U IPHA U3YYCHUH APYIUX IPEAMETOB:

COCTaBJISITh U pelIaTh JUHEWHbIC YPaBHEHMs IPU PELIEHUH 3a/1a4, BOSHUKAIOIIMX B APYTUX YUEOHBIX IpeaMeTaxX ¢ BU3yaJbHOMN OMOpOH.

DOyHKIUHA

HaXOJUTh 3HaUeHue QYHKIMH 110 33JaHHOMY 3HAUEHUIO apryMEHTa M0 BU3yaJbHOU OMOPE;

HaXOJUTh 3HAUE€HUE apTryMEHTa 110 3a/JTaHHOMY 3HAa4eHHIO (PYHKIIMH B HECTIOXKHBIX CUTYaIUsIX apryMeHTa [0 BU3yaJlbHOM omope;

ONPEIEIATH MOJIOKEHUE TOUKH 10 €€ KOOPJAMHATaM, KOOPJINHATHI TOUKH I10 €€ MOJI0KEHUI0 Ha KOOPJINHATHOM IUIOCKOCTH;

no rpaguKy HaxXxoJWTh OOJAacTh OIpeNeleHMs,, MHOXXECTBO 3HAYEHHUH, HylIU (PyHKUIHH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKU

BO3pacTaHMs U yObIBaHUs, HAaNOOJIbIIIEe U HAUMEHbIIEe 3HaYeHUs (QYHKIUU; CTPOUTH TpauK TUHEHHONW QYHKIINH;
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® TIPOBEPSTH, ABISACTCS JIU JAHHBINA Tpaduk rpadukom 3a1aHnHON GYHKINU (JTUHEWHOW, KBaAPATHYHOW, 00OpaTHON MPOMOPLHUOHAIBHOCTH);

® OIpeaeNsATh MPUOIIKEHHBIE 3HAUCHHSI KOOPAUHAT TOUKU NepeceueHust rpaduKoB QyHKIUH;

® OpHEHTUPOBATbCSA B TMOHATUSX W ONEPUPOBATH MMM Ha O0a30BOM YpOBHE: IOCIENOBATEIBHOCTh, apuMeTHueckass Mporpeccus,
reOMETPHYECKasl IPOrpeccust;

e pemiath NpPOCTEHIINE 3aaud Ha MPOIPECCHM, B KOTOPBIX OTBET MOYKET OBITh IOJyYeH HEMOCPEACTBEHHBIM IOACYETOM 0€3 MPUMEHEHMs
dbopmyL.

B noBceHeBHOM KU3HHM M NIPH U3YYCHHUH APYTHX NPEIMETOB:

® JCIIOJIB30BaTh Ipa)UKM peajbHbIX MPOLECCOB M 3aBUCHUMOCTEH MAJIS OIpelesieHUs] UX CBOWCTB (HAMOOJbIIME M HAaUMEHbLIME 3HA4YCHUS,
MIPOMEXXYTKH BO3pacTaHMsl U yObIBaHUS, 00JIACTH TOJIOKHUTEIBHBIX U OTPUIATEIbHBIX 3HAUEHUH U T.I1.);

® JICIIOJIB30BATh CBOICTBA JIMHEHHON (YHKIMH U ee rpaduK MPU PEUICHNH 33/1a4 U3 JPYTUX YIeOHBIX MPEAMETOB.

CTaTHCTHKA U TeopHs BepPOSITHOCTEMH
UMETh MPEJCTABICHUE O CTATUCTHYECKUX XaPAKTEPUCTHKAX, BEPOATHOCTH CIYyYaliHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;
MIPEJICTaBIIATh TaHHBIC B BHJIE TAOHII, TUarpamMmm, rpakoB ¢ OIOpoii Ha oOpaserl;
YUTaTh HH()OPMAIIIO, TPECTABICHHYIO B BHJIE TAOJIHUIIBI, AUArPAMMBI, rpaduKa;
OLICHHUBATh BEPOSITHOCTb COOBITHS B IPOCTEUILIUX CITydasiX;

® UMETh NPE/CTABICHUE O PO 3aKOHA OOJIBIINX YKCES B MACCOBBIX SIBJICHUSX.

B noBceHeBHOM KU3HHM M TIPH M3YYCHHUH APYTHX NPEIMETOB:

® OLIEHUBATh KOJIMYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM IIepedopa;

® UMETh NPEJCTABIEHUE O PO MPAKTUYECKHU JTOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;

® UMETh IPEJICTABICHUE O CPABHEHUH OCHOBHBIX CTaTHCTUYECKMX XapPaKTEPUCTHK, ITOJYYEHHBIX B MPOLECCE PEIICHMs NPUKIAAHON 3a7a4H,
U3Y4YEHUs PEaIbHOTIO SIBICHUS;

® OLIEHUBATh BEPOSATHOCTb PEATbHBIX COOBITUH U SBJICHUN B HECIOXKHBIX CUTYALHSX.

TekcToBbIC 3a1a4H

® pelaTh HECIOKHBIE CIOJKETHBIE 3a/1a4M Pa3HbIX THUIIOB Ha Bce apudMeTndyecKue 1eiCTBUs;

® CTPOUTh MOJENbL YCIOBUS 3a4ayd (B BHJIE€ TaOJIMLbI, CXEMbl, PUCYHKa WJIM YypaBHEHHUS), B KOTOPOH JaHbl 3HAUEHUS JBYX M3 TpeX
B3aMMOCBSI3aHHBIX BEJINYMH, C LIEJIbI0 TOMCKA PELICHN 3aJjauy 110 BU3yaJbHOMY 00pa3ily;

® COCTaBJIATH IUIAH PELIEHUS 3aaul;
BBIJIEJISITH 3TAIBI PELICHUS 3aa4H;
MHTEPIPETUPOBATH BHIYUCIUTEIBHBIE PE3YJIBTATHI B 33/1a4€, HCCIEI0BATh MTOJIYYEHHOE PELICHUE 3a1a4H;
3HATh pa3jInyue CKopocTel 00beKTa B CTOAYEH BOJIE, MPOTUB TEYEHUS U 10 TEUYCHUIO PEKH;
penaTh 3aja4i Ha HAX0K/I€HHE YaCTH YKCIIa U YUCIIA 110 €r0 4acTH;



e pemiath 3a/Ja4d Pa3HbIX TUIOB (HA MOKYIIKH, HA JABUKEHUE), CBSI3bIBAIOIIMNX TPU BEJIMYUHBI, BBIICIATH 3TU BEIUYUHBI U OTHOILICHUS] MEXITY
HUMU,

e pemiath 3aJa4d Ha paboTy, CBA3BIBAIOIIUX TPH BEIMYHMHBI, BBIACIATH 3TH BEIMYMHBI U OTHOIICHHS MEXIY HUMH IO aJITOPUTMY y4EeOHBIX
JICHCTBHIA;

® HAaXOJUThb MPOLIEHT OT YKCJIA, YUCIIO MO MPOLEHTY OT HETO, HAXOAUTh IPOLICHTHOE CHUYKEHHUE WIIM MPOLIEHTHOE MOBBIIEHNE BEJIMYUHBI;

® pelIaTh HECIOKHBIC JIOTUYECKHUE 3a]1a4U METOJIOM PACCYHKIACHUM.

B noBceaqHeBHOM KU3HU U NIPU U3YyYEHUH IPYTUX NPeAMETOB:

® yYacTBOBAaTh B OOCYKICHUU THIIOTE3bI O BO3MOKHBIX IIPEICIbHBIX 3HAYCHUAX HCKOMBIX B 33/1aue BEJTUYHUH (JI€71aTh TPUKUIKY ).

I'eomeTpuueckue purypni

e OImepupoBaTh Ha 6a30BOM YPOBHE MOHATHSIMHU T€OMETPUICCKUX (QUTYD;

® U3BJIEKATh HH(OPMALIMIO O TEOMETPUUECKHX (hUTYpax, IPEICTABICHHYIO HA YePTEKaxX B SBHOM BUJIE;

® TIPUMEHSTH JUIS PEIICHUS 33a]]a4 FreoMeTprueckue (hakThbl, €CIIU YCIOBUS UX MPUMEHEHUS 3a1aHbI B sIBHOU (popme;

e pemiath 3aJa4M Ha HAX0XKJICHHE T€OMETPUUECKUX BEJIMYMH 0 00pa3iiaM Wid alropuTMaM.

B noBceqHeBHOI KU3HM U MPU U3YYEHUH APYTUX NPeIMETOB:

® HCIIOJIh30BAaTh CBOMCTBA T€OMETPUUECKUX (PUTYpP JJIA PEIICHUS THUIOBBIX 3a/1ay, BO3HUKAIONIUX B CUTYAIMSIX IMOBCEIHEBHOU XKU3HH, 3a7a4
MPAKTUYECKOTO COACPIKAHUS.

OTHomIeHus

e OmnepupoBaTh Ha 6A30BOM YPOBHE MOHATUSIMH: PABEHCTBO (UTYp, paBHbIE (DUTYPHI, PABEHCTBO TPEYTOJbHUKOB, MapaAJICIbHOCTD MPIMBIX,
MEePIEHIUKYISIPHOCTD MPSAMBIX, YTIIbI MEXKTYy TPSIMBIMH, MIEPIIEHIUKYJIISIP; OPUEHTUPOBATHCS B MOHATUAX: HAKIIOHHAS, TPOEKITUSL.

B noBcenHeBHOI KU3HU U MPU U3YYEHUH APYTUX NPeIMETOB:

® HCIOJIb30BaTh OTHOIIEHUS JJISl PEUIEHUS MPOCTEUIINX 3a7]a4, BOSHUKAIOIIUX B PEATbHON KU3HHU.

HN3mepeHus u BbIYMCIEHUS

® BBINOJIHATH U3MEPEHUE IJIMH, PACCTOSHUMI, BETMYUH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB JJISI U3MEPEHUH JUITUH U YTJIOB;

® MPUMEHATH (HPOPMYJIBI TIEPUMETPA, TUIOLIAAN U 00BhEMA, TJIOMIAIA TTOBEPXHOCTH OTACIIBHBIX MHOTOTPAHHUKOB MPU BBIUUCIEHUAX, KOTa BCE
JTAHHbIE UMEIOTCS B YCIOBHH;

e TpuUMEHATHh TeopeMy lludaropa, UMeTh MpencTaBICHHE O MPUMEHEHUU 0a30BBIX TPUTOHOMETPUYECKUX COOTHONIICHUN TSI BBIYMCIICHUS
JUTUH, PACCTOSTHHUM, MIIOMAJEH B MPOCTEUIINX CITydasX.

B noBceqHeBHOI KU3HM U NPU U3YYEHUH APYTUX NPeIMETOB:

® BEHIUKCIATH PACCTOSHUS HA MECTHOCTU B CTAHAAPTHBIX CUTYAIUAX, TUIOMIAU B MPOCTEUIIINX CIyYasiX, IPUMEHITh ()OPMYIIbI B MPOCTEUIITIX
CUTyalHsIX B TOBCETHEBHOM KU3HHU.

I'eomeTpryeckue nocrpoeHus

® U300paxaTh TUIOBBIC MJIOCKKUE (GUTYPHI U (GUTYPBI B TPOCTPAHCTBE OT PYKH U C TIOMOIIbIO HHCTPYMEHTOB.
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B noBceHeBHOI :KM3HHM M IIPH U3YYeHUH APYTHX NPEIMETOB:

® BBINOJHATH IPOCTEHIINE TOCTPOCHHSI HA MECTHOCTH, HEOOXOAUMBIE B PEaJIbHOM KU3HH.

I'eomeTpnueckne npeodpazoBaHus

® CTpPOUTH QPUTYPYy, CAMMETPUYHYIO JaHHOU (PUTYype OTHOCUTEIHHO OCH M TOYKHU C OIIOPOM Ha 00pasel.

B noBceHeBHOI )KM3HHM M NIPH U3YYeHUH APYTHX NPEIMETOB:

® JMETh IPEACTABICHUE O IBUKEHUU OOBEKTOB B OKPYXKAIOILEM MUPE;

® JMETh IPEACTaBIECHNE O CUMMETPUYHBIX (PUTYpax B OKPY>KaIOLIEM MUDE.

BexkTOpbl M KOOPAUHATHI HA MJIOCKOCTH

® UMETh NPEJCTABICHUE O MOHATUSIX: BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHNE BEKTOPA HA YNUCII0, KOOPAUHATHI HA MIJIOCKOCTH;

e OmnpeaensaTh NPUOIMKEHHO KOOPIMHATHI TOUKHU I10 €€ N300paKeHHUI0 Ha KOOPAUHATHON IIOCKOCTH.

B noBceHeBHOM KU3HM M TIPH M3YYECHHUH APYTUX NMPeJIMETOB:

® OpPUEHTUPOBATHCS B UCIOIb30BAHUU BEKTOPA JJISl PELICHUS MPOCTEUIINX 3a/1a4 Ha ONpeesIEHUE CKOPOCTU OTHOCUTENIHOTO ABHIKEHUS.

HcTopust MaTteMaTHKH

® 1METh IPEACTABICHNE O HEKOTOPBIX (PAKTAX U3 UCTOPUM MAaTEMaTUKU;

e [IOHUMATh POJIb MAaTEMaTHKH B pa3BuThu Poccuu.

Metoabl MaTeMaTHKH

® OpUEHTHPOBATHCS B U3YUEHHBIX METOJAX PEILIECHUS Pa3HbIX TUIIOB MaTEMATUUYECKUX 3a/1a4;

® UMETh NPEJCTABIEHUE O MAaTEMaTHUYECKUX 3aKOHOMEPHOCTAX B OKpPY>KaroIllel AeMCTBUTEILHOCTU U MPOU3BEICHUIX UCKYCCTBA.

BbINyCKHHK NOJYYMT BO3MOKHOCTHL HAY4YUThCs: B 7-9 Kkiaccax [usi o0ecrned4eHHs] BO3MOKHOCTH YCIIEHIHOIO IPOXOJIKEHHSA
o0pa3oBaHusi Ha 0a30BOM YPOBHe

DJIEeMEHTBI TEOPHH MHOKECTB M MATEMaTH4eCKOM JIOTHKH

e Onepupogamv nowAmMuAMU: onpedeneHue, meopema, aKCuomd, MHONCECMB0, XAPaKMepPUCMUKU MHOINCECMEd, dJIeMeHm MHONICeCmad,
nycmoe, KOneyHoe u 6€CKOHeuHOe MHONICECMBO, NOOMHONACECBO, NPUHAOTIEHCHOCMb, BKIIOYEHUE, PABEHCIB0 MHONCECME,

® U300padNCamb MHONCECMBA U OMHOULEHUE MHOMCECTNE C NOMOWbIO KPY208 Jiliepa, UCNOIb3YA Aeopumm y4eOHbIX 0etucmeull;

® onpeoeniams NPUHAOIEHCHOCb INEMEHMA MHONCECMBY, 00EOUHEHUIO U NepecedeHU0 MHONCECE,

® 3a0a8amb MHONICECMBO C NOMOWbIO NEPEYUCTEHUS INEMEHNO8, CI0BECHO20 ONUCAHU,

® onepupoeamv NOHAMUAMU: 6bICKA3bIGAHUE, UCMUHHOCMb U JIOJCHOCMb BbICKA3bI6AHUS, OMPUYAHUE 6bICKA3bIGAHUL, Oonepayuu Hao
BbICKA3LIBAHUAMU: U, UTU, HE, YCTOGHbLE GbICKA3bIGAHUS (UMNAUKAYUU),

® CmMpoumv 6biCKA3bIGAHUS, OMPUYAHUS BbICKA3LIBAHULL.

B noBcetHeBHOM KU3HHM M TIPH M3YYCHHUH APYTHX NPEIMETOB:

® yYaACcmMeo8amsv 6 NOCMPOCHUU YEeNnOUKU YMO3AKIIOUEeHUL Ha OCHOBE UCNOIb308AHUS NPABUT IOUKU;

® UCNONbL3068AMb MHOJICECMEA, ONEPAYUL C MHOACECMBAMU, UX cpaghuuecKkoe npedcmasnenue 01 ONUCAHUSL PEalbHbIX NPOYECcCco8 U SANEHUI.
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Yucaa

® OnepupoBamMb NOHAMUAMU. MHOICECMBO HAMYPAIbHLIX UYUCET, MHONICECMBO YeNblX HUCel, MHONCECMB0 DAYUOHALLHBIX YUcCel,
UPPAYUOHAIbHOE YUCILO, KBAOPAMHbBIN KOPEHb, MHOMCECMBO OeUCMBUMENbHbIX YUCel, 2e0MeMmpPU4ecKds UHMepnpemayus HAmypaibHbuIX, Yeblx,
PAYUOHATILHBIX, OCUCMBUMETbHBIX YUCEIL,

® JNOHUMAMb U OOBACHAMb CMBICT NOSUYUOHHOU 3aNUCU HAMYPATbHO20 YUCIA,

®  GLINONHAMb GLIYUCTEHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOB PAYUOHATLHBIX GbIYUCTEHULL,

® GLINONHAMb OKPY2lleHUe PAYUOHAILHBIX YUCe ¢ 3a0AHHOU MOYHOCHbIO,
CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUCLA,
npeocmasisiams payuoHalIbHOe YUCIO 8 8UOe 0eCIMUYHOL OpooU
YNOpA004UUBams YUCid, 3anUCaHHbvle 8 8ude 0ObIKHOBEHHOU U 0eCAMUYHOU OpooU,
naxooums HO u HOK uucen u ucnonvzosamo ux npu peuieHuu 3a0ad.

B noBceHeBHOI1 ;KM3HH M NPU U3YYE€HUH IPYTHX MPEIMETOB:

® NpUMEHAMb NPABUILA NPUOTUNCEHHBIX BbIMUCLEHUT NPU PEUEeHUU NPAKMUYECKUX 3A0ay U PeueHUuU 3a0ay Opyeux y4eOHblx npeomemos;

® GLINONHAMb CPAGHEHUE Pe3YIbMAMO8 GbIYUCICHUL NPU PEUeHUU NPAKMUYECKUX 3a0ay, 8 MOM YUCLE NPUOTUNCEHHBIX 8bIYUCTIEHUL,

® CoCmasnsimy U OYEHUBAMb YUCTIO0BbLE BbIPANCEHUS. NPU PeULeHUU NPAKMUYEeCKUX 3a0ay U 3404y U3 Opyeux yY4eOHvlx npeomemos;

®  3aNUCHIBAMb U OKPY2TIANb YUCTIO8bLE 3HAYECHUS PEAIbHBIX 8EIUYUH C UCNOIb308AHUEM PAZHBIX CUCIEM USMEPEHUSL.

ToxnecTBeHHBIE MPEOOPa30BAHMS

®  OnepuUPOBaAMb NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3amenemM, CMeneHu ¢ YelblM OMPUuyamenbHblM NoKazamenem,

® GLINONHAMbL NPeoOPA308AHUSL YENbIX GbIPANCEHUN: OelCmeuss ¢ OOHOYLEHAMU (CLOJICeHUe, BblYUMAaHUe, YMHONCEHUE), Oelcmeus ¢
MHO2OUTIeHaMU (CTIOJCeHUe, BblYUmAanue, YMHONCEeHUe),

®  GLINONHAMb PA3IONCEHUE MHO2OUNEHO8 HA MHONCUMENU OOHUM U3 CNOC00O08. 8blHeceHUe 3a CKOOKY, ePYNNUPOBKA, UCNONIb308aHUE (POPMYIL
COKPAWEHHO20 YMHONCEHUSL,

® GblOCIsMb KBAOPAM CYMMbL U PA3HOCMU OOHOULEHO8,

®  PACKIAOLIBAMb HA MHOJNCUMENU K8AOPAMHBLU MPEXUieH,

®  GLINONHAMb NPeoOPA30BAHUSL BLIPANCEHULL, COOEPIHCAUUX CIENEHU C YeabIMU OMPUYAMETbHBIMU NOKA3AMENSAMU, NEPEeXo0Unms Om 3anucu 8
8UOe CMeneHu ¢ YeablM OmpUyameilbHblM NoKazamenem K 3anucu 8 euoe opoou;

® GLINOIHAMb NPeobpa308anus OPOOHO-PAYUOHAIBLHBIX BbIPANCEHUI. COKpaujeHue Opobel, npusedenue ancedpaudeckux opobeu K ooujemy
SHAMEHamento, CILONCeHUe, YMHOMCeHue, OeleHue aneebpauyeckux Opobdel, B038edeHue aneedopaudeckol O0podu 6 HAMYPAIbHYIO U Yenyio
OmMpUYaAmenbHyIo Cmenens,;

®  GLINONHAMb NPEOOPAZ0BAHUSA BIPAINCEHUL, COOEPAHCAUUX KBAOPAMHbBLE KOPHU,

® gulOenAMb K8AOPAm CyMMbl UNU PA3ZHOCIU 08VYUIEHA 8 BbIPANCEHUSX, COOEPHCAUUX K8AOPAMHbIE KOPHU,

®  GLINONHAMb NPEOOPAZ0BAHUSA BLIPAINCEHUL, COOEPAHCAUUX MOOYITb.
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B noBceHeBHOI1 ;KM3HH U NPU U3YYE€HUH APYTHX MPEIMETOB:

®  GLINONHAMb NPEOOPA308AHUS U OCUCMEUS C YUCTAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM 8U0e;

®  BbINOJHAMb NPE0OPA308AHUS AeOPAUUECKUX BbIPANCEHUL NPU PeUleHUU 3a0ay OPYeUX Y4eOHblX NpeomMemos.

YpaBHeHUsI 1 HEPABEHCTBA

® onepuposamv NOHAMUAMU. YPABHEHUe, HepPABeHCMB0, KOPeHb VPABHEHUS, peuleHue HepaseHCmed, PASHOCUNbHble YPAGHEeHUs, 001dcmb
onpeoeienust ypasHeHust (HepaseHcmea, Cucnmemsl YPasHeHUl Uil HePAGEeHCMS),

® peuamv TuUHelHble YPAGHEHUs. U YPABHEHUS, C600UMbLE K TUHEUHbIM C HOMOWbIO MONCOECBEHHBIX NPE0OPA308aHULL

® peuams K8AOPAMHbLE YPABHEHUS U YPABHEHUL, CBOOUMbIE K KBAOPAMHBIM C NOMOUbIO MONCOECMBEHHbIX NPeoOPaA3068aAHULL;

® peuamv OPOOHO-TUHENIHbIE YDAGHEHUSL,

* pewiams npocmeiiuiue uppayuonanbhie ypashenus 6uoa | f (X) =a, \/ f (X) = \/ g (X) ;

® pewiamv ypasHeHus 6uoda X" =a ;

® peuamv YpasHeHUus CNOCOOOM PAa3NI0HCEHUSL HA MHONCUMENU U 3aMeHbl NePEeMEHHOU,

®  UCNONBL3068AMb MEMOO UHMEPBANI08 OJisl pEeUeHUs YEblX U OPOOHO-PAYUOHATLHBIX HEPABEHCMS.

B noBceHeBHOM KU3HHU ¥ NIPH U3YYEHHHU JAPYTUX MPEIMETOB:

® cocmasnams U peuams AuHelinble U K8aopammbvle YPAGHeHUs, YPAGHEHUsl, K HUM C800AWUECs, CUCEMbL TUHEUHbIX YPAGHEHUN, HepaBeHCmE
npu peutenuu 3a0a4 Opy2ux yueOHvlX npeomemos;

® GLINONHAMb OYEHKY NPABOON000bUst Pe3yIbmamos, NOAYYAeMblX NPU PEUEeHUU TUHEUHbIX U K8AOPAMHBIX YPAGHEHUL U CUCTEM TUHEUHbIX
VPasHeHUll U HEPABEeHCME NPU PeUeHUU 3a0ay Opyeux y4eOHbIX NpeoMemos,

® gulOUpamb coomeemcmeayloujue YpPasHeHUs, HepAeeHCmead UL UX CUCmeMbl Ol COCMABLeHUs MAMeMamuyeckou Mooenu 3a0aHHOl
PEANbHOU CUMYayuu uiu NPUKIAOHOU 3a0ayil;

® yMemb UHMEPNPEemuposams NOLYYEHHbIL NPU PEueHUU YPAGHEeHUs, HePAGeHCMEd Ul CUCTeMbl pe3yibmam 6 KOHMeEKCme 3d0AHHOU
PeanbHOU CUmyayuy uiu NPUKIAOHoU 3a0ayu.

DOyHKIUHA

® OnepupoBamb NOHAMUAMU. PYHKYUOHATbHAS 3A6UCUMOCTD, (DYHKYUS, epapuK GyHKYuL, Cnocobbl 3a0anHust YYHKYUU, apeyMeHm U 3Ha4eHue
@yHKyuu, obracms onpedenreHuss U MHOMCECMBO 3HAYEHUU QYHKYUU, HYAU QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMBA, MOHOMOHHOCMb (DYHKYULU,
YemHOCMb/HeuemHOCMb QYHKYUU,

o . . . k
® cmpoumv 2papuKu TUHEHO, K8AOpaAmuyHoU QYHKYULl, 00pamHot NPONOPYUOHATLHOCIY, QYHKYUU 6Uda; Y = a + 5 Y- Ixay=3%x,

y=|x>
® Ha npumepe K8AOPAMUYHOU (DYHKYUU, UCNOIb3068amb npeobpazosanus zpaguxa ynxkyuu Y=f(X) ors nocmpoenus epagpuros gynxyuil
y=af (kx+b)+c;
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® COCMagAmsb ypasHeHus NPSAMOL N0 3A0AHHLIM YCIIOBUAM: NPOX00sAuell yepes 06e MOUKU ¢ 3A0AHHbIMU KOOPOUHAMAMU, NPOXo0sawel yepe3
OAHHYIO MOYKY U NAPANNENbHOU OAHHOU NPAMOL,

® uccnedosamv hyHKYUo no ee cpaguxy;

® HAXOOUMb MHONCECMBO 3HAUEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCIU K8AOPAMUYHOU (DYHKYUU,

®  OneEpuUPOBAMb NOHAMUAMU: NOCIEO08AMENLHOCMb, APUPMEMUYECKAsi NPOSPECCUS, 2eOMEMPUYECKAs NPOSPECCUSL,

® pewamv 3a0a4u Ha APUPMEMUUECKYIO U 2EOMEMPUYECKYIO NPOSPECCUIO.

B noBceiHeBHOM KU3HHU ¥ IPH U3YYEHHH JAPYTUX MPEIMETOB:

® ULIIOCMPUPOBAMb C NOMOWBIO CPAPUKA PeaNbHYI0 3A8UCUMOCIb UTU NPOYECC NO UX XAPAKMEPUCTUKAM,

® UCNONBL306AMb CEOLICEA U 2PAPUK KEAOPAMUYHOU PYHKYUU NPU peuleHUU 3a0ad U3 Opyeux yueOHbix npeomemos.

TexcToBbIe 321241

® peuams npocmule U CIONHCHbIE 30Ul PA3HBIX MUNOS,

® UCNONBL306AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeNU MEKCMO8 CLOACHBIX 3a0ay OJisk NOCMPOEHUsL NOUCKOBOU CXeMbl U peulenus 3a0ay;

®  pasiuyameb MOOelb MeKCma U MoOoelb peueHus 3a0adu, KOHCMpPYUposams K 0OHOU MOOenU PeueHUs. HEeCI0NHCHOU 3a0adu pasHvle Mooelu
meKkcma 3a0avu;

® 3HAMb U NPUMEHAMb 06a CNOCOOA NOUCKA peuleHUs 3a0a4 (0m mpebo8aHus K yClosuio U 0m yclosus K mpedosanuio);

®  MO0eNUPOoBaAmMb PACCylHCOeHUs. NPU NOUCKe PeuleHUsl 3a0ay ¢ NOMOWbIO 2PAagh-cxembl, UCHOAb3YS ANCOPUMM Y4eOHbIX 0eticmeuil;

® gvidensAmb IManbsl peueHus 3a0a4u U Co0epIHCAnUe Kaxcoo2o Smand,

® yMems 8b10UPAMb ONMUMATLHBIN MEMOO PeuleHUs: 3a0ayu U 0CO3HABAMb 8blOOP MemoOd, pACCMAMPUBAMb PA3IUYUHbIE MEeMOObl, HAX0OUMb
PasHvle peulenust 3a0a4u, ecid 603MONCHO,
AHATU3UPOBAMNb 3aMPYOHEHUSL NPU PEUUEHUU 3A0aY,
BbINOIHAMb PA3IUUHbIE NPE0OPA308AHUS NPEOTONCEHHOU 3A0ayU, KOHCMPYUPOBAMb HOGble 3a0auu U3 OAHHOU, 8 MOM YUCLe 0OPAMmHbLE,
UHMEPNPEMUPOBAMb GbIUUCTUMENbHBLE PE3YIbIMAMbL 8 3A0aue, UCCIe008amb NOJYUEHHOE PeuleHUe 3a0ayll;

® GHATUZUPOBAMb BCEBO3MONCHBLE CUMYAYUU B3AUMHO20 PACNONONCEHUL 08YX 00BEKMO8 U USMEHEHUe UX XAPAKMEPUCTIUK NPU COBMECHHOM
ogudcenuu (ckopocms, 8pems, pAcCmosiHue) npu peuleHuu 3a0ay Ha O08udceHue 08yX 00beKMo8 KAK 8 OOHOM, MaxK U 8 HpPOMUBONOJIONCHbIX
HanpasieHusx;

® UCCed08amy 8CE6O3MONCHBIE CUMYAYUU NPU PEUleHUU 3a0ay HA 0BUNCEHUE NO peKe, PACCMAMPUBAMb PA3Hble CUCEMbL OmMcyemd,

® pewamv pazHooOpasuvie 3a0auu «HA YACTUY,

® peuwamv u 060CHOBLIBAMb C80€ peuieHUe 3a0aU (8blOeIsAMb MAMEMAMUYECKYI0 OCHOBY) HA HAX0HCOeHUe YACMU YUCLA U YUCTA NO e20 YACcmu
Ha OCHOB8E KOHKPEMHO20 CMbLCIA OpoOU;

® 0C03HABAMb U OOBACHAMb UOEHMUYHOCMb 3A0AY PA3HBIX MUNOE, CEA3bIBAIOWUX MPU eIUYUHbL (HA pabomy, Ha NOKYNKU, HA O8UICEHUE),
8bLOEIAMb IMU GETUYUHBL U OMHOULEHUS MENHCOY HUMU, NPUMEHAMb UX NPU PeUleHUuU 3a0ay, KOHCMPYupo8ams cOOCMEeHHble 3a0a YKA3AHHbIX MUNO8;

® grademb OCHOBHBIMU MEMOOAMU PeUleHUsl 3a0ay Ha CMeCHU, CHIABbL, KOHYESHMPAaYuU,
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pewams 3a0ayu Ha NPoyeHmyvl ¢ 000CHOBAHUEM, UCHOIb3YS PA3HbBLE CHOCOObI;
pewams 3a0ayu Ha COXHCHbIE NPOYEHMbl ¢ 000CHOBAHUEM, UCNONb3YA AICOPUMM YUeOHbIX 0eticmEull;
pewamsp jocudeckue 3a0ayu pasHvlMu CHOCobam, 8 mom yucie, ¢ 08yMs OI0KAMU U ¢ mpemsi OI0KAMU OAHHBIX C NOMOWbIO MAOIUY,
pewams 3a0ayu no KOMOUHAMOPUKe U Meopull 6epOSMHOCMeEll HA OCHO8E UCNONIb30BAHUS U3YYEHHBIX MeMO0008 U 000CHOBbIBAMb peuleHue;
peuams HeCloXCHble 3a0ayu N0 MamemMamuieckol cmamucmuke;

® 0671a0emb  OCHOBHLIMU MEMOOAMU  PeuleHUsi CIOJICEMHbIX  3a0ay. apupmemuyeckull, areedpauyeckutl, nepebop BaAPUAHMOS,
2eomempuyeckull, epaguieckuil, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3VYEHHBIMU CUMYAYUSIX.

B noBceHeBHOI1 ;KM3HH U MPU U3YYE€HUH APYTHX MPEIMETOB:

® GulOensMmb NPU peuleHul 3a0a4 XapaKkmepucmuKky paccmMampusaemoll 8 3a0aue Cumyayuu, OmiuyHvle Om PedanbHuIX (me, om KOMOpbiX
abecmpazuposaniucy), KOHCMpYUpos8ams Ho8ble CUMYAyuu ¢ y4emom 3Mmux Xapakmepucmuk, 8 4dCmHOCMU, NpU peuleHuu 3a0ay Ha KOHYeHmpayuu,
VUUmvleams NIOMHOCMb GeUiecmad;

® peuwams u KOHCMPYUPOBAMdb 3a0a4U HA OCHOBE PACCMOMPEHUsL PEANbHbIX CUMYAyuUll, 8 KOMOPbIX He mpeyencs MOYHbLIL 6bIYUCTUMETbHBII
pesynvmam,

® pewamsv 3a0a4u HA OBUICEHUE NO peKe, PACCMAMPUBAsL PA3Hble CUCHEMbL OMCYemd.

CraTucTuKa ¥ TEOPHUs BEPOATHOCTEH

® onepuposamv NOHAMUAMU: CMONIOYamble U Kpy2osble OUazpammol, mabauybl OAHHbIX, CpedHee apugmemuyecKoe, Meouana, Haubovuiee u
Haumenbuee 3Hauenus 8bl00PKU, pA3mMax 8blOOPKU, OUCNEPCUS U CMAHOAPMHOe OMKIOHeHUe, CLYYAlHASl USMEHYUBOCMb,

® uy381E€KamMb UHGOPMAYUIo, NPeOCMAaBIeHHYI0 8 MAOAUYAx, Ha OUASPAMMAX, epAPUKaXx;,

® cocmasnsams maoauysl, CMpoums OUAePaAmMMbl U 2pAQuUKU Ha OCHOBE OAHHBIX,

® OnepuUpPOBaANMb NOHAMUAMU: PAKMOPUAT YUCTA, NEPECMAHOBKU U covemaHust, mpeyeonvHux Ilackans,

® NPUMEHAMb NPABUTIO NPOU3EEOCHUs. NPU PEULeHUU KOMOUHAMOPHBIX 3404y,

® OnepuUPOBaAMb NOHAMUAMU. CILYHAUHBIN ONBIM, CLYYAUHBIIL 8bLOOD, UCNBIMAHUE, INEMEHMAPHOE CIYYAliHoe codblmue (UCX00), KAaccuyecKoe
onpeoesieHue epoSMHOCMU CYHAUH020 CODbLIMUS, ONEPayul Hao CAYYAUHLIMU COOLIMUAMU,

® npedcmasisims UHGOPMAYUIO ¢ NOMOWbIO Kpy2os Juiepd, UCNOIb3Ys AleOPUMM Y4eOHbIX 0eticmeull;

® peuamsv 3a0a4u HA BLIYUCTIEHUE 8EPOSMHOCIU C NOOCYENOM KOIUYECTNBA 8APUAHINOE C NOMOUWBIO KOMOUHAMOPUKU.

B noBceiHeBHOM KU3HU M IPH U3YYEHHUH APYTUX NMPeIMETOB:

® u36IeKamb, UHMEPNPEmuposams U Hnpeobpazoevieams uUHGopMayulo, npeocmasieHHylo 6 mabauyax, Ha Ouazspammax, 2paguxax,
omMpadicarowyIo C0UCMEd U XapaKxmepucmuku peaibHblx NPoYeccos U A61eHUl;

® onpeodenams CMAMUCMuYecKue XapaKmepucmuKky 6bl00poK no mabauyam, OUacpamMmam, epapuram, 8bINOIHAMb CPAGHEHUE 8 3A8UCUMOCTIU
om yenu peweHus 3a0adu,

® OYeHUBAMb BEPOSIMHOCIb PEAIbHbIX COOLIMULL U S8TEHUIL.

I'eomerpuueckue Gpurypsl
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onepuposamv NOHAMUAMU 2e0OMEeMPUIEeCcKUX ueyp;
U361eKamsv, UHMEPNPEMUpo8ams U nPeoopPazo8bl8ams UHGHOPMaAYUI0 0 2eoMempuieckux ueypax, npeocmasienHyIo Had Yepmericax,
NpUMeHAMb 2eoMempuyeckue akxmol 01 peuleHus 3a0ay, 8 Mmom yucie, npeonond2arujux HeCKOJIbKO WAaA208 peuleHus,
Gopmyruposams 6 NpocmMeuuux CIy4asx ceoUCmea u NPUsHaKu ueyp;
00KA3bI8AMb 2e0MeMmpUiecKue YmeeprHcOeHus,

® grademsv cMaHOApmMHOU Kiaccupuxkayuei niockux pueyp (mpeyeoibHuKo8 u 4emulpexy20ibHUKO0s).

B noBceiHeBHOM KU3HHU ¥ IPH U3YYEHHH JAPYTUX MPEIMETOB:

®  UCNONBL3068AMb CBOUCNEA 2eOMEMPULECKUX ueyp 01 peueHus 3a0ad NPaKmuyecko20 XapaKxmepa u 3a0ad U3 CMeNCHbIX OUCYUNTIUH.

OTHomeHnust

® onepuposamv  NOHAMUAMU:  PABEHCMEO  hueyp, pasHvle @ueypvl, PABEHCMBO  MPEY2OIbHUKOS,  NAPALLEIbHOCb — NPSMUBIX,
NEPNEeHOUKYIAPHOCHb NPSMBIX, Velbl MeNHCOY NPIMbIMU, NEPNEeHOUKYIAD, HAKIOHHAA, NPOeKyus, nooodue ¢gueyp, nodobHvle Gueypsi, no0obHblE
mMpey2onbHUKU;

o npumenams meopemy Paneca u meopemy o NpONOPYUOHANLHBIX OMPE3KAX NPU PeuleHUl 3a0al,

®  Xapakxmepuzo8ams 83AUMHOE PACNON0NCEHUE NPAMOU U OKPYIHCHOCMU, 08YX OKDYHCHOCHIEN.

B noBce1HeBHOM KU3HHU ¥ NIPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNONBL306AMb OMHOWEHUS O peueHUs 3a0a4, B03HUKAIOUWUX 8 PeaNbHOU HCUSHU.

HN3mepenusi u BbIYUCIEHUS

® onepuposamv NpeoCmMasieHUAMU O ONuHe, niowjaou, odveme Kak geruyunamu. Ilpumensmos meopemy llughazopa, gopmynsl niowadu,
00vbemMa npu peuleHuU MHO20ULa208bIX 3a0at, 8 KOMOPLIX He 8Ce OaHHble NPedCmasieHbl I8HO, a mpedyom GbIUUCIeHUl, ONepupo8ams boiee WUUPOKUM
KOAU4eCcmeom (hopmyn ONuUHbl, NI0uaou, oovemda, BbIYUCTAMb XAPAKMEPUCMUKY KOMOUHAYUL (hueyp (OKpYy#CHOCHEU U MHO20)20/IbHUKOB8) 8bIYUCTISAMb
PAccmosHus Mexcoy ueypamu, npUMeHams mpucoHomempuyecKue hopmynsl 0 GbIYUCIEHUL 8 OOJlee CLONHCHBIX CYUASX, NPOBOOUMb BbIYUCTEHUSA HA
OCHOB€ PABHOBENUKOCMU U PABHOCOCMABNEHHOCTU

®  1POBOOUNb NPOCHbIE BLIYUCTEHUS HA 0OBLEMHBIX MENax,

® ¢opmynuposams 3a0a4u Ha 8bIYUCTIEHUE OJIUH, NIOWAOeU U 00BLEMO8 U Peuambs UXx.

B noBceiHeBHOM KU3HU M IPH U3YYEHHH APYTUX MPeIMETOB:

®  1POBOOUMD BLIYUCIECHUS HA MECIMHOCMU;

® NpUMEHAMb POPMYIbL NPU BIYUCTCHUAX 8 CMENCHBIX YUEOHBIX NPeOMemax, 8 OKpyicarowell 0eticmeumenbHOCmu.

I'eomeTprueckue mocrpoeHust

® u300paxcams ceomempuyecKkue Guaypvl no MeKCmo8oMy U CUMBOTbHOMY ONUCAHUIO,

® C80000HO ONnepupo8amMb YePMEHCHbIMU UHCIMPYMEHMAMU 8 HECTONCHBIX CVYASX,

® GLINONHAMbL NOCMPOEHUS MPEY2ONbHUKOS, NPUMEHAMb OMOelbHble Memoobl NOCMPOEHUU YUPKYIeM U TUHEUKOU U npo8ooums npocmeuuiue
UCCNe008aAHUS YUCTA PeUleHU,
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® u300pasxicams Mmunoguvle NiocKue Pueypvl U 06veMHble meia ¢ HOMOUbIO NPOCMEUUUX KOMNLIOMEPHBIX UHCTNPYMEHMO8.

B noBceHeBHOI1 ;KM3HH U MPU U3YYE€HUH APYTHX MPEIMETOB:

®  GLINONHAMb NPOCMENUUEe NOCMPOCHUSL HA MECITHOCMU, HEOOXO00UMbLE 8 PEeAbHOU HCUSHU,

® OYeHUBAMDb PA3MEPLL PEAbHBIX 00BEKMO08 OKPYHCAIOUe20 MUpd.

IIpeoOpa3oBanus

® Onepuposamv NOHAMUEM OBUNCEHUS U NPeoOPA308aHUs NOO0OUS, 6]1a0emb NPUEMAMU NOCMPOEHUs ueyp C UCHONb30BAHUEM OBUNCEHUL U
npeobpazosanuti n000OUsl, NPUMEHAMb NOJLYYEHHble 3HAHUS U ONbIM NOCMPOEHULL 8 CMEJICHBIX NPEOMEMax U 8 PeaibHblX CUMYAYUSIX OKPYICAIOUe20
mupa;

o cmpoumsv ueypy, no00OHYI0 OAHHOLL, NOIB308AMbCI CEOUCMBAMU NOO00USL 0151 000CHOBAHUS CEOUCME PUSYD;

®  NPUMEHAMb CEOUCMBA 0BUNCEHULL OJIs1 NPOBEOEHUsL NPOCMEUUUX 000CHOBAHUL CEOUCME PUYP.

B noBce1HeBHOM KU3HHU ¥ TIPU U3YYEHHHU APYTUX NMPEIMETOB:

® NPUMEHAMb CEOUCMBA OBUNCEHULL U NPUMEHAMb NOO0OUE 015 NOCMPOEHUU U 8bIYUCTEHUI.

BeKkTopbI M KOOPIMHATHI HA MJIOCKOCTH

® Onepuposamv NOHAMUIAMU BEKMOp, CYMMA, PA3HOCMb 8EKMOPO8, NPOU38e0eHUe eKMOPA HA YUCLO, V2Ol MeHCOy 8eKMopamu, CKAIAPHOe
npousseoeHue 6eKmopos, KOOPOUHAMbl HA NIOCKOCMU, KOOPOUHAMbL 6eKMOPA,

® GLINONHAMb 0ElCMBUsL HAO BeKMOPaMU (CLOJCEeHUe, 8bIYUMAHIE, YMHONCEHUE HA YUCILO), 8bIMUCTAMb CKANAPHOE NPOU3BeoeHUe, ONpeoeisims
8 NPOCMEUUX CAYUASIX Y20l MeNCOY BeKMOPAMU, GbINOTHAMb PA3I0JICEHUE BeKMOPA HA COCMAssiiowue, NPUMEHAMb NOJIy4eHHble 3HAHUS 6 (u3uKe,
noIb308AMbCA POPMYNIOU BLIYUCTIEHUS PACCIMOAHUSA MENHCOY MOUKAMU NO U3BECHHBIM KOOPOUHAMAM, UCHOIb308AMb YPAGHEHUs (ueyp 015 peuleHus
3a0ay;

® NPUMEHAMb BEKMOPbL U KOOPOUHAMbL OJI5 PEULCHUSL 2e0OMEMPULECKUX 3a0aY HA GbIYUCTEHUE OJIUH, Y2l08.

B noBceHeBHOM KU3HHU M TIPH U3YYEHHHU APYTUX MPEIMETOB:

® UCNOJBL308AMb NOHAMUSL BEKIMOPO8 U KOOPOUHAM OJisl peteHus 3a0ay no gusuxe, ceoepaguu u opy2um y4eoHvim npeomeman.

Hcropust MaTeMaTHKHU

®  Xapakmepuzoeamsv 6K1A0 6blOAIOWUXCS MAMEMAMUKOE 68 PA3GUMUE MAMEMAMUKY U UHbIX HAYYHbIX 0bacmetl;

® NOHUMAamMb POl Mamemamuxu 6 pazeumuu Poccuu.

MeTtoabl MaTEMATHKH

® UCNONb3YA U3VUEHHble MEMOObl, NPOBOOUMb OOKA3AMENbCMEBO, 8bINONHAMb ONPOBEPIHCEHUE,

® gulOUPaAmMb U3YYEHHbIE MEMOObL U UX KOMOUHAYUU 0TI peuleHus MAmeMamudeckux 3a0ay,

® UCNONBL306AMb MamemMamuyeckue 3HAHUs Ol ONUCAHUSA 3AKOHOMEPHOCMeU 6 OKpydcaioujell O0elcmeumensHoCmu U Nnpou3ge0eHusx
uckyccmea,

® NpuUMeHAmMb npocmeluiue NPOSPAMMHbBLE CPEOCMBA U ANIeKMPOHHO-KOMMYHUKAYUOHHbLE CUCEMbl NPU PeuleHUl MamemMamuieckux 3a0ay.
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TpeOoBaHusl K IpeMETHBIM pe3yJbTaTaM 0CBOeHUs Y4eOHOro npeaMmera «MaremaTuka (BKJIK0Yas ajaredopy, reoMmeTpuio, BepOsiTHOCTD
U CTATHCTHKY)», pacnpeejieHHbIe 110 roJaM 00y4eHust

PesynbTarsl o ronam (GpopMyaHpyrOTCs MO MPUHIUIY 100aBICHUS HOBBIX Pe3yIbTaTOB OT T'0/ia K TOAY, YK€ Ha3BaHHbIE B MPEAbIAYIINX IoJax
MO3ULMH, KaK IIPaBWIO, JIOCIIOBHO HE IIOBTOPSIOTCSA, HO YUMTHIBAIOTCS (pE3yJbTaTbl OUEPEIHOrO IojAa 10 YMOJIYAHUIO BKIIIOYAIOT PE3YJIbTaThl
MPEIbIAYIIHX JIET).

[IpenmeTHbIe pe3yabTaThl O UTOTaM MEPBOro roja M3y4deHus ydeOHoro mpeamera «MaremaTHka» TOJDKHBI OTpakaTh C(POPMHPOBAHHOCTD
YMEHUM:

— OPHUEHTHUPOBATHCS B IMOHATHSAX W ONEPUPOBATH UMHU Ha 0a30BOM YPOBHE: HaTypajbHOE YMCIO, KBaJpaT M KyO0 HaATypaJlbHOTO YHCIa;
JIETUMOCTh HATypaJbHBIX YHCEJ; BBINOJHATH apu(MeTHUYecKue JeHCTBUS C HaTypaJbHBIMU YHCIAMH; TNPUMEHATH TPH BBIYUCICHHIX
MIePEeMECTUTENbHbBIN, COYETATEIbHBIN 3aKOHBI (CBOMCTBA) CIOXKEHHS M YMHOKEHHUS, paCPeIeIUTEIbHbIN 3aKOH (CBOMCTBO) YMHOKEHHSI OTHOCUTEIHHO
CJI0’KEHHUSI; CPAaBHUBATh, OKPYTJISATh HATYPAJIbHBIE YUCIIA; OCYIIECTBIATh NIPUKHUIKY U IPOBEPKY PE3YJIbTATOB BHIYMCICHUMN;

— OPHUEHTHUPOBATHCS B MOHATUAX U ONIEPUPOBATH UMU Ha 0a30BOM YPOBHE: JI0JIU, YAaCTH, IPOOHBIE YKCIa, OOBIKHOBEHHAs IpO0b; IPaBUIIbHAS U
HEeMpaBUIbHAs APO0Ob, CMEIIAHHOE YUCIIO; BBIMOIHATH CI0KEHUE U BBIYUTAaHUE APOOe ¢ OJMHAKOBBIMU 3HAMEHATEISIMH, CPAaBHUBATh YMCIIA,

— OPHEHTHUPOBATHCS B MOHATUAX M ONEPUPOBATH UMHU Ha 0A30BOM YPOBHE: JECATHYHASA JIPOOb, IieNas U ApoOHasi 4acTh JECSITHYHOM Ipolw,
MIPOIICHT; BBIMOJIHATH CJIOKEHNE M BEIUMTAHHUE AECATHUHBIX IPOOCH; OKPYTISTh AeCATUYHbIE Apo0u (1Mo obpasiy);

— OpHUEHTHUPOBATHCS B MOHATUSAX U ONEPUPOBATh MMH Ha 0a30BOM YypOBHE: JEJIEHHE C OCTaTKOM, JEIUMOCTb, IEJIHUTEIb, KpPaTHOE;
UCIOJIb30BaTh MPU3HAKYU JIETUMOCTH Ha 2, 3, 5, 9 u 10 npu peuieHuu 3a1a4, npu HEOOXOAUMOCTH C OIIOPOM Ha AITOPUTM MPaBUIIA,;

— TOHUMAaTh U UCIIOJIb30BATh MIPU PEIICHUHU YUYEOHBIX U MPAKTHUECKUX 3a7a4 MHPOPMAIUIO, IPECTABICHHYIO B TaOIUIIaX, CXeMaX;

— HMETbh NPE/CTaBIEHUE O MOHATUHU «CToJ0YaTas JuarpaMmmay, HOHUMAaTh €ro CMBICI; UMETh NPEACTaBICHUE O MPEJOCTAaBICHUN JaHHBIX B
BUJI€ CTOJOYATHIX AMArpamMMm; U3BJIeKaTh MH)OPMAIIHIO, TPEJICTABICHHYIO Ha CTOJI0YATHIX AUarpamMmax;

— pelaTh CIOXKETHBbIE 3a7jauydl Ha Bce apu(MeTHdyecKkue AeHCTBUS, HHTEPIPETHPOBATh MOJTYUYEHHBIE PE3yJIbTaThl; PEIIaTh 3a/1a4M CIETYIOLINX
TUIOB (TP HEOOXOAMMOCTH C MCIIOJIb30BAaHUEM CIIPAaBOYHOW MH(OPMAIMK): HA HAXOKJIEHUE YacTH YMCla U YKCla 10 €ro 4acTH; Ha COOTHOIIEHHE
MEXJy BeTMYMHAMH (1IeHA, KOJIWYECTBO, CTOMMOCTb; CKOPOCTb, BPEMsl, paCCTOSIHUE; JJaHHbIE OBITOBBIX NMPHOOPOB yuyeTa pacxoja 3JIEKTPOIHEPTHH,
BOJIbI, Ta3a);

— pacrno3HaBaTh IpocTeline (UTyphl: OTPE30K, MpsMas, Jyd, JOMaHas, YIroj; MHOTOYTOJIbHHMK, TPEYrOJbHHUK, YEThIPEXYTOJbHUK,
NPSIMOYTOJIbHUK, KBaJPaT; OKPYKHOCTh, KPYT; KyO, MPsIMOYTOJIbHBIN Mapauleenumes, TMpaMi/ia; paclio3HaBaTh B OKPYKArOIEM MUPE;

— un300paxaTh M3y4yaeMble (UTypbl OT PYKH U C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB; BBINOJHATh W3MEPEHUE JUIMH, PACCTOSHUN, B TOM
quclie B IPAaKTHUECKUX CUTYaIUsX,

— BBINOJIHATh U3MEpPEHUE IUIoMaau (GUTyphl Ha KJIeT4aTol Oymare; 3HaTh U MPUMEHSATH MPHU BBIUMCICHUSIX (HOPMYIIBI IEpUMETpPa, MIIOMAdb
NpSMOYTOJIbHUKA, KBaJpaTa; BHIYUCIATH 00BEM U IUIOIIAb TOBEPXHOCTH KyOa, 00beM MPSIMOYTOJIbHOTO Mapajuieenumeaa (C onopoi Ha CpaBoOYHYIO
nH(pOpMaIHIO).

[IpeamerHble pe3ynbTaThl MO UTOraM BTOPOIO roja M3ydeHus ydeOHoro mpeamera «MaremaTHka» JOJDKHBI OTpaXkaThb C(OPMHUPOBAHHOCTH
YMEHUN:
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— OpHUEHTHUPOBATHCS B MOHATHUAX M ONEPUPOBATH UMHU HAa 0a30BOM YPOBHE: MHOXKECTBO, DJIEMEHT MHOXKECTBA, TIOJMHOKECTBO, NIEpeceueHue,
00bEIMHEHNE MHOXKECTB; MHOXKECTBO LIEJIBIX YHCEJl, MHOXKECTBO PAaLlMOHAIBHBIX YMCEN; OPUEHTUPOBATHCS B CIIOCO0AX rpauecKoro npeacTaBiIeHus
MHO’KECTB;

— OpPHUEHTHUPOBATHCS B MOHATHSIX: BHICKA3bIBAHUE, HICTUHHOE BBICKA3bIBAHUE, JIOKHOE BBICKA3bIBAHUE; PELLIATh HECIOKHBIE JJOTUYECKHUE 3a/1a4H;

— OpHUEHTHPOBATHCS B MOHATUAX U OTIEPHPOBATH UMH Ha 0A30BOM YpPOBHE: JAETICHHE C OCTATKOM, OCTATOK OT JICJICHUS; UCIIOJIb30BaTh JEJICHHUE C
OCTaTKOM IIpY PELICHUH 3a/1a4;

— OPHUEHTHUPOBATHLCS B MOHATHUAX: IPOCTOE U COCTABHOE YMCIIO0; HAXOJUTh Pa3JI0KEHHE COCTAaBHOI'O YHCIIa B IPOU3BEACHUE IPOCTHIX;

— OpHUEHTHUPOBATHCS B IOHATUAX U ONEpUPOBaTh MMH Ha 0a30BOM YpOBHE: OTPULATENIBHOE YHUCIIO, IEJI0€ YHUCIO0, MOJYJb YHUCIA,
IIPOTUBOIIOJIOKHBIE YKCIIA; BBINOJIHATH CPABHEHUE UYUCENl C Pa3HBIMU 3HAKAMH, CIIO)KEHHE, BBIUMTAHUE, YMHOKEHUE U JEJIEHUE YHCEN C Pa3sHbIMU
3HAaKaMU; MPEACTaBIIATh NOJOXKHUTEIbHbIE U OTPHULIATENIbHBIE YHCIIa HA KOOPAUHATHON MPSIMOIA;

— OPHUEHTHUPOBATHCS B MOHATHUAX M OIEPUPOBATh MU HAa 0a30BOM YPOBHE: UHCIOBOE BBIPAKEHUE, 3HAUYCHUE YHCIIOBOT'O BBIPAXKEHUS; HAXOAUTh
3HA4YEHUs YUCIIOBBIX BBIPAKEHUN, UIMETh NPEACTaBICHUE O IIOHATHH PallMOHAILHOE YUCIIO; BHIIOIHATH apu(MeTHueckue 1eHCcTBUS ¢ OObIKHOBEHHBIMU
U JIECATUYHBIMU JIpOOSMH; NPUMEHATh MPU BBIYMCICHUSAX IE€PEMECTUTENbHBIN, COYETATENbHbIA 3aKOHBI (CBOMCTBA) CIOXKEHUS U YMHOXKEHMUS,
pacrpeeIUTeNIbHbIA 3aKOH (CBOMCTBO) YMHOXKEHHSI OTHOCUTEIBHO CIIOKEHMS; MMETh IPEJCTAaBICHUE O HAXOXKICHUU AECATHUYHBIX MPUOIMKEHUI
OOBIKHOBEHHBIX POOEH; OKPYTICHUN PALlMOHAIBHBIX YHCENT, CPABHEHUN PALIMOHATIBHBIX YHCEN; IPUKUIKE M OLEHUBAHUU PE3YJIbTaTOB BHIYHUCICHUM C
palMoHAIBbHBIMU YU CIAMH;

— peulaTh CIO’KETHBIE 33]]auu Ha Bce apu(MeTHUECKUe AeHCTBUS, HUHTEPIPETUPOBATh MOJTYUECHHBIE Pe3yJIbTaThl; pellaTh 3aJau ClIeIyIoIuX
THUIIOB: Ha MPOLIEHTHI, OTHOIIEHUS ¥ IPOIIOPLIMH; HA COOTHOIIEHNE MEX/Ty BEIMUYMHAMHU (LI€Ha, KOJIMYECTBO, CTOMMOCTh; CKOPOCTb, BPEMSI, pACCTOSHUE;
JlaHHbIE OBITOBBIX MPUOOPOB YUETA pacxo/ia IEKTPOIHEPTUH, BObI, ra3a);

— HMEThb MNpPEJCTaBICHHE O TOHATHH «KpyroBas JuarpaMma)», MOHHUMAaTh €r0 CMBICH; BBIYUCIATH CpelHee apu(MeTHUecKoe; BBINOIHATh
M3MEpEHHUE BEJINYMH C TOMOUIbI0 HHCTPYMEHTOB U PUOOPOB;

— pacrno3HaBaTh YIJIbI 10 BUJAM: Pa3BEPHYTHIN, IPSIMOM, TYIOM, OCTPHI; N300paXkaTh U3ydyaeMble PUTYPBI OT PYKH U C IOMOIIBIO YEPTEHKHBIX
MHCTPYMEHTOB; BBIIIOJIHATh U3MEPEHHUE U TIOCTPOEHUE YIJIOB C IIOMOILBIO TPAHCIIOPTHUPA;

— pacrno3HaBaTh 00beMHbIE (PUTYpBI: HWINHAP, KOHYC, cdepa, map; BeIICIATh UX B OKPY>KaIOLIeM MHUpE; UMETh MPE/ICTaBIeHUE O pa3BepTKe
MPSIMOYTOJIBHOTO NTapaJuleeNuIe1a, BBIYUCIEHUH 00BEMOB MIPOCTPAHCTBEHHBIX TEJI, COCTABJIEHHBIX U3 KyOOB, IPSIMOYTOJIBHBIX MapajlleenUIe/10B;

— BBINOJIHATh M3MEPEHUS. U BBIYMCIEHUS JJIMH, PACCTOSIHWM, YTJIOB, IUIONMIAAeH, HEOOXOAUMbIE B JKU3HU; OLIEHMBAaTh M COINOCTaBIISThH
(cpaBHMBATB) pa3Mepbl peabHbIX 00BEKTOB;

— pacro3HaBaTh Ha 4YepTeXe U B OKpPYXKaIOLUIeM MHUpEe, M300pa)kaTb Ha IUIOCKOCTH C IOMOIIBI0 YEPTEXKHBIX WHCTPYMEHTOB U CBOWCTB
KJIeTyaTol Oymaru: mapajiesibHble MpsMble; MEepHeHIUKYIIpHbIE MpsMbIe; pacrno3HaBaTh (UTYpy, CUMMETPUYHYIO JaHHOW (UType OTHOCUTEIHHO
npsiMOi, GUTYPY, CAMMETPUYHYIO JaHHOU (PUTYpe OTHOCUTEIHHO TOUKH;

— OpHUEHTHUPOBATHCS B MOHATHUAX U ONIEPUPOBATH MU Ha 0a30BOM YpPOBHE: KOOpJIMHATHAs (YUCIIOBas) MpsAMast, KOOpJANHATa TOUKH; ONPEEITh
KOOpJMHATY TOYKM Ha KOOPJMHATHOW MpsAMOM, OTMEUYaTh TOYKY IO 3aJaHHBIM KOOpJAMHATaM; IIPUBOJUTH MPUMEPHI UCIIOJIB30BaHMS KOOpAUHAT Ha
MPSIMOM U Ha MIIOCKOCTH (ILIKAJIBI TPUOOPOB, reorpadudeckiue KOOPAUHATHI Ha TIaHE MECTHOCTH);
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— HWMETh MPEACTaBICHUE O HEKOTOPBIX (haKTax U3 MCTOPUM MATEMATHKH: MCTOPHH IOSBICHUS IUQp, OyKB, neporinudos B mporecce cuéra,
HCTOPUHU HOSABICHUS CUCTEM CUUCIIEHUS, apU(PMETHUKU HATypaJIbHBIX YUCEIl, HEKOTOPbIE CTAPUHHBIE CUCTEMBI MEP.

[IpenmerHbie pe3yiabTaThl 1O WTOTaM TPeThero roja H3y4eHuss ydeOHoro mnpeamera «Marematuka (BKIOYas anredpy, TreOMETpHIo,
BEPOSATHOCTb U CTATUCTUKY)» JAOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh YMEHUM!

— OpHUEHTHPOBATHCS B MOHATUAX M ONEPUPOBaTh MMU Ha 0a30BOM YypOBHE: ajireOpandyeckoe BBIPAXKEHUE, CTENEHb C HaTypalbHbIM
[I0Ka3aTeJIeM; OJHOYJIEH, MHOIOWIEH, CTENEHb MHOTOYIEHA, CTAHJAAPTHBIM BUJ MHOIOWIEHA, MHOTOWIEH C OJHOM IEPEMEHHON; BBINOIHSITH
peoOpa3oBaHus BBIPAXKEHUH, COAEPKALUX CTEIIEHU C HATypaJIbHbIM I10Ka3aTesIeM, BBIIOJIHATh JEHCTBUS ¢ MHOTOWIEHAMH, UCIIOJIb30BaTh (POPMYJIbI
COKpAILEHHOTO YMHOKEHHSI (C ONOPOi Ha CIPAaBOYHYIO UH(OPMAIIHIO), B TOM YHCIIE, /Ui BBIYUCICHHS 3HAYCHUI YHCIOBBIX BBIPAKCHHUIA;

— OpHUEHTHPOBATHCS B MOHATHUSAX U ONEPUPOBATH UMHU Ha 0Aa30BOM ypOBHE: YMCIIOBOE PABEHCTBO, YPaBHEHHE C OJHOH MEPEeMEHHOH, KOPEHb
YpaBHEHMSI; PeLIaTh JIMHEHHbIE YPaBHEHUsI C OJHOM MEepEeMEHHOM; pelaTh anredpanyeckuM criocoOOM TEKCTOBBIE 3a/1a4M, MPUBOJAIINE K JTMHEHHbIM
YPaBHEHUSAM I10 BU3yaJIbHON OIOPE;

— OpHUEHTHPOBATHCS B MOHATHIX M ONEPUPOBAaTh MMU Ha 0a30BOM ypoBHE: (QyHKIWS, rpaduk (QyHKIHH, TpapuK 3aBUCHMOCTH, CBOWCTBA
¢byHkuuii (Bo3pacTaHue, yObIBaHUE), apryMeHT (YHKLMH, 3HaueHUe (QYHKLUUHU, NpsMas MPONOPLUUOHAIBHOCTb, JHMHEHHass (QYHKUUSA, YIJIOBOH
KO3 pUIHUEHT IpsaMoii (rpaduka TUHEWHOW (YHKIUH); CTPOUTH TpapuK JTHHEHHON (PYHKINH, 3a1aHHON (HOpMYIIOii, OIpeIessITh CBOMCTBA JINHEHHOMN
byHKIUN M0 TpaduKy;

— OpHUEHTHUPOBATHCS B MOHATHUAX M ONEpUPOBaTH UMHU Ha 0a30BOM YpOBHE: JIMHEHHOE YpaBHEHUE C JBYMs IME€PEMEHHBIMH; CHCTEMa JBYX
JUHEHHBIX YPAaBHEHUH C JABYMs IEPEMEHHBIMH; pellaTh CUCTEMbl JABYX JIMHEWHBIX YpaBHEHUH C JIByMSl IE€PEMEHHBIMHU; I10JIb30BAThCS CUCTEMaMHU
JMHEWHBIX YPaBHEHUH IIPU pPELIeHUH 33134 Ha ABMXKEHHE, paboTy, 10JIU, IPOLEHTHI 110 aJIrOPUTMY YUeOHBIX J1€HCTBUIA;

— IMOJIb30BaThCs TAOIUIIAMU, IUAarpaMMaMu, TpauKaMu JUIs MPEICTaBICHHS peabHbIX JaHHBIX, ONMCAHMS 3aBUCHUMOCTEH peallbHbIX BEIMYUH
U PELIEHMS MPOCTHIX 33]a4; IOHUMATh POJIb CIy4allHON M3MEHYHMBOCTH B OKPY’KAIOIEM MHPE, PaCllO3HABAaTh U3MEHYMBBIC BEJIMUMHBI, B YACTHOCTH,
pe3yJIbTaThl U3MEPEHUM;

— OpHUEHTHPOBATHCSI B NOHATUAX M ONEPUPOBATH UMHU Ha 0A30BOM ypOBHE: ONpEIENIEHHE, aKChoMa, TEOpeMa, J0Ka3aTelIbCTBO, CBOWMCTBO,
IIPU3HAK;

— OpHUEHTHPOBATHCS B MOHATHAX M ONEPUPOBATH UMM Ha 0a30BOM YPOBHE, CBSI3aHHBIMH C OCHOBHBIMU (UT'ypaMHU Ha IJIOCKOCTH: TOYKA,
npsimasi, OTpe30K, JIyY, Yroj, JJIMHA OTpe3Ka, BeIMYuHa (Mepa) yria, BEepTUKAIbHBIE YIJIbI, CMEKHBIE YIJIbI; YTJIbl, 00pa30BaHHBIEC MIEPECCUEHUEM JIBYX
IPSIMBIX TPETHEH, — OAHOCTOPOHHME, HAKPECT JIEIKAIME, COOTBETCTBEHHBIE; NAPaJUIEIbHOCTD U MEPIEHANKYIIIPHOCTD NPAMBIX, OTHOILIEHUE «JIEKATh
MEXy» JUIsl TOUEK, BHYTPEHHSISI 00J1acTh yriia, yroJl MeXay IpsIMbIMU, IEPIEHAUKYJIISP U HaKJIOHHAS; UMETh IIPEJICTABICHHUE O MPOCTEUIIINX TeopeMax
0 B3aMMHOM PacCIOJIOKEHUH NPAMBIX Ha INIOCKOCTH (CBOMCTBAX BEPTUKAIBHBIX U CMEKHBIX YIJIOB, IPU3HAKAX M CBOMCTBAX MapajlIeIbHBIX NPSAMBIX) U
JI0Ka3bIBaTh UX C OMOPOM Ha 3pUTENIbHYIO HATJISAHOCTh W/IIK BepOaibHYI0 onopy (KIIOUYEBBIE CII0BA, IUIaH, BOMPOCHI);

— OpHUEHTHUPOBATHCS B MOHATUSX M ONEPUPOBATH UMU Ha 0A30BOM YypOBHE, CBSI3aHHBIMU C TPEYTOJbHUKAMU: TPEYTOJIbHHUK, paBHOOEIPEHHBII
TPEyToJIbHUK (OCHOBaHUE, OOKOBBIE CTOPOHBI), PABHOCTOPOHHUHN (TIPaBUIILHBIN) TPEYTOJIBHUK, MPSIMOYTOJIbHBIA TPEYTOJIbHUK (KAaTEeThl, TMIIOTEHY34);
YIoJ TPeYrojbHUKa, BHEIIHUN yTOJ TPEyroiabHUKA, MEIUaHa, BbICOTA, OMCCEKTpUCA TPEYTOJIbHUKA,

— OpHUEHTHUPOBATHCS B MOHATUSAX M ONEPUPOBaTH UMM Ha 0a30BOM YpPOBHE, CBSI3aHHBIMH C PaBEHCTBOM (UIYyp: paBHbIE (UIYpbl, paBHbIE
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OTPE3KH, paBHbIC YIJIbl, PABHbIE TPEYrOJbHUKH, IPU3HAKU U CBONCTBA PaBHOOEIPEHHOIO TPEYroJIbHUKA, NMPU3HAKH PABEHCTBA TPEYIOJbHUKOB,
NPU3HAKH PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJILHUKOB; JOKa3bIBaTh HEKOTOPHIE TEOPEMBbl (CBOIMCTBA paBHOOEAPEHHOTO TPEYTOJIbHUKA, MPU3HAKU
paBeHCTBA TPEYroJbHUKOB, B TOM YHUCIIE — IPSAMOYIOJIbHBIX) C ONOPOH Ha 3pUTEIbHYIO HArJSAHOCTh W/WIN BepOalbHYIO ONOpY (KIIIOYEBHIE CIIOBA,
IUJIaH, BOIIPOCHI);

— HCIOJb30BATh U3YYECHHBIE TEOMETPUUECKUE MOHATHUS, (DAKThI M COOTHOIICHUS MPU PEIICHUH 33/1a4; PellaTh 3a/1a4i Ha BHIYMCICHUE JUIMH U
YIJI0B; IPOBOJUTH JOKA3aTeIbCTBA HECIOXKHBIX FEOMETPUUECKUX YTBEPIKICHHI;

— n300paxkaTh IUIOCKME (UIYpBl OT PYKH, BBIIOJHATH IMOCTPOEHHUS C IOMOLIbI0 YEPTEXKHBIX HHCTPYMEHTOB, JIEKTPOHHBIX CPENCTB;
n300pakaTh reOMeTpru4ecKre GUrypsl MO0 TEKCTOBOMY HJIM CHMBOJIBHOMY OIHMCAHUIO;

— HCIOJB30BATh CBOWCTBA T€OMETPUYECKHX (UTYp UM TEOMETPUYECKHE OTHOIIEHHS JUIs PEIICHHs MPOCTEHINNX 3ajad, BO3HUKAIOIIUX B
peabHOM )KU3HU; OLIEHUBATh Pa3Mephl PeIbHBIX 00BbEKTOB OKPYIKAIOILEro MHUpa.

[IpenmerHbie pe3yabTaThl MO WTOTAaM YeTBEPTOro rojaa m3ydeHus ydeOHoro mpeamera «Martemaruka (BKIIOYas anreOpy, reOMEeTpHIo,
BEPOSTHOCTb U CTATUCTHUKY)» AOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTb YMEHUI!

— OPHUEHTHUPOBATHCS B MOHATUAX U ONIEPUPOBATH UMU Ha 0A30BOM ypOBHE: aiireOpandeckas JpoOb, CTENEHb C LIEIbIM I10Ka3aTelIeM, BBIIOIHATh
HECIJIOKHBIE TPeoOpazoBaHMs JPOOHO-PAIIMOHATBHBIX BBIPAKEHUH, COJEP)KAIIUX CTEIEHH C OTPHUIATENIBHBIM MOKa3aTeleM C HCIOJIb30BaHHEM
CIpaBOYHON MH(POPMALUH;

— OpHUEHTHUPOBATHCS B MOHATHUSIX U ONEPUPOBATH UMU Ha 0a30BOM ypOBHE: apHU(PMETHUECKUM KBaJpaTHbIH KOPEHb, UPPALUOHAIBHOE YHUCIIO,
MHOYECTBO JICHCTBUTEIBHBIX YHCEIT; HECIOKHBIE IPEOOpa3OBaHMsI JPOOHO-PAIIMOHATIEHBIX BEIPAKECHUH, COIEPIKAIINX KBAIPaTHBIE KOPHHU;

— OpHUEHTHPOBATHCS B TMOHATHIX M ONEPUPOBATH MMHU Ha 0a30BOM ypOBHE: HEPABEHCTBO C MEPEMEHHOM, pEelIeHHWE HEPaBEHCTBA C OJHOM
MEPEMEHHOH; HCIOIB30BaTh CBOWCTBA YHCIOBBIX HEPABEHCTB, pEIIaTh HEPABEHCTBA C OJHOW TEPEMEHHOW, HM300pakaTh pEHICeHHE YHCIOBOTO
HEpaBEHCTBAa Ha KOOPJMWHATHOM MpsSMOIf; pemars npocTeiiine CUCTEMBbl JIMHEHHBIX HEPaBEHCTB C OJHON NMEepeMEHHOW M M300pa)kaTh pelIeHHE Ha
KOOPJIMHATHOU IIPSIMO;

— OpHUEHTHPOBATbCS B MOHATHUSIX U ONEpPUpPOBaTh UMM Ha 0a30BOM ypOBHE anreOpanyeckas JpoOb, COKpalleHHe airedpandeckoi pobw,
JeUCTBUS C anreOpanyecKuMu IpodsMu (ClI0kKEeHNe, BBIUUTaHUE, YMHOKEHHE, JI€JICHNE, BO3BEICHUE B CTEIICHD);

— OpHUEHTHPOBATHCS B MOHATHM M ONEPHPOBATh MM Ha 0a30BOM ypOBHE KBAJpaTHOE ypaBHEHME; peIIaTh KBaJpaTHbIE YpaBHEHHUS; peIIaTh
3aJ1auu, CBO/IAIINECS K TMHEHHBIM M KBaJIPATHBIM YPaBHEHUSIM, CHCTEMaM ypaBHEHHH C HCIIOJb30BAaHUEM CIIPAaBOYHON HH(OpMaIHw;

— OpHUEHTHPOBATHCS B MOHATHSAX W ONEPUPOBATh UMH Ha 0a30BOM ypOBHE OOpaTHasi MPOIMOPIMOHAIBHOCTh, TUIEPOOIIa; CTPOUThH rpaduku
00paTHO! MPONOPLUOHATBHOCTH;

— HWMETb NpeJICTaBIECHHE O MOHATHUAX: CIIyYaiHbII OMBIT, CIy4aiiHOE COOBITHE, BEPOSATHOCTh CIyYallHOTO COOBITHS; paclio3HaBaTh BEPOSTHOCTh
CIlyJailHBIX COOBITUH B OIBITaX C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMH COOBITHSMH; WMETh IPEJICTABICHHE O CYIIECTBOBAHUHM IPAKTHYECKU
JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUSAX B OKPY>KAIOLIEM MUPE U KU3HHU;

— ONepUpOBaTh MOHATHSAMU: MHOTOYTOJBHHK, YETBIPEXYTOJbHHK, MapayieiorpaMM, poMO, NPSIMOYTOJBHHK; Tpareuus; CpeaHss JITUHHS
TPEYTOJIbHUKA, TPAIeIN; H300paxaTh u3ydaeMble QUTypBI OT PYKH, C TIOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX CPENICTB; OTIEPHPOBATH
Ha 0a30BOM YpOBHE MOHATUSAMU: MMopodue Guryp, noJoOHbIE TPEYrOJIbHUKHU; pellaTh 3a/a4d C MPUMEHEHHEM H3yYeHHBIX ()aKTOB M MPOCTEHIINX
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CBOICTB (UTyp; pemarh 3a/1a4i Ha HaXOXKJICHHE T€OMETPHYECKUX BEINYHH; IIPOBOIUTH JOKA3aTEIbCTBA HECIOKHBIX T€OMETPHUECKUX YTBEPKACHUH;

— OPHEHTHPOBAThCS B IMOHATHSIX M ONEPUPOBATH MMU Ha 0a30BOM YpOBHE: CHHYC, KOCHHYC, TaHI€HC OCTPOTO YIJjla MPsSMOYTOJBHOTO
TPEYroJbHUKA; 3HaTh 3HAaYEHUs CUHYCa, KOCUHYyca U TaHreHca yrioB 30°, 45°, 60°;

— OIIepUpOBaTh NOHATUAMU: OKPYKHOCTb, KPYT, JUAMETP, KPYTOBOM CEKTOP; LIEHTPAIbHBIM yroJ, IOBOPOT;, BIIMCAHHBINA YIoJl, BIIMCAaHHAs B
TPEYrOJIbHUK OKPY>KHOCTh, ONMCAHHAs OKOJIO TPEYrojbHHKAa OKPY>KHOCTH, KacaTelbHas K OKPYXXHOCTH; M300pakaThb HM3ydaeMble KOHQHUTypauuw,
CJIy4yau B3aUMHOI'O PAaCIIOJIOKEHUS NPSAMOM U OKPYKHOCTH, JIBYX OKPYKHOCTEH OT PYKH, C IIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB, JJIEKTPOHHBIX
CPEICTB;

— OIepUpOBaTh MOHATHAMH: IUIOMIAJb (UTYPHI; HCIOIB30BaTh (OPMYJIBI IUIOMIATN MapajuleiorpaMMa, TPEYTOJbHUKA M Tpaneluy Uit
pelieHus 3a1a4 (C ormopoi Ha CIPaBOYHYIO HH(POPMAIIHIO);

— HCIOJB30BATh CBOMCTBA T€OMETPUUYECKHUX (PUTYp Uil pelIeHHs 3aad MPaKTHUIECKOTo COACPIKaHus; MPUMEHATh Teopemy [ludaropa; nmers
IPE/ICTaBICHAE O MPUMEHEHHH O0a30BBIX TPHUTOHOMETPHYECKHX COOTHOIICHHWH Ui BBIYMCICHUS JUIMH, PAcCTOSHHM, IUIOUIaJed B IMPOCTEHIINX
ClIydasax; O BBIYUCIICHHU PpaCCTOAHHA HAa MECTHOCTH B CTAHAAPTHBIX CHUTyallMAX, O BBIYMCICHUM IUIOIIAAW W ITPUMCHCHHUN q)OpMy.]I B HpOCTCﬁMHX
CUTYalMsIX B TIOBCEAHEBHOM KU3HH.

[IpeameTHbIC pe3yIbTATHI 10 UTOTaM MATOr0 rojia n3ydeHus yueOHoro npeamera «Maremaruka (BKIIO4as anreopy, reOMeTpHUIo, BEPOSITHOCTD
U CTaTHUCTHKY )» JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTH YMEHUIA:

— OIepUpPOBAThH IMOHATUEM: HEPABEHCTBO BTOPOW CTENEHU C OJHOW IMEPEMEHHOM; pelaTh MpOoCTEHIINe KBapaTHbIe HEPABEHCTBA M CUCTEMBI
JIMHEHMHBIX HEPABCHCTB; KBaAPAaTHLIC HCPABCHCTBA, pCIIATh 3aJa4r, CBOAAIINECS K HpOCTGfIHIHM CHUCTEMaM ypaBHeHI/Iﬁ 1 HCPABCHCTB,

— OIEpHUpPOBATH MOHATUSMHU: O0JIACTH OINPEIEIICHNUS, MHOKECTBO 3HAYCHNUH, HYIH (QYHKIUHU, IPOMEXYTKHA BO3pACTAHHS M YOBIBAaHHUS (PYHKIIUH,
HanOoJIbllIee ¥ HAaWMEHbIIIEE 3HAYEHUS q)YHKIII/II/I Ha OPOMCKYTKE, HCIIOJIb30BaTh l"pa(bI/IKI/I IJid OMUCaHUA PCAIbHBIX ITPOLECCOB U 3aBHCHUMOCTEH
(HambonplIie W HAMMEHBUIME 3HAU€HMs, NMPOMEXYTKHM BO3pacTaHUs W YObIBaHMSA, OO0JACTU TOJIOKUTENBHBIX M OTPULATEIbHBIX 3HAUYEHUIN);
HCIIOJIb30BaTh CBOMCTBA (PyHKIMI U X IpadUKOB IPH PEIICHUH 3a]a4 U3 JPYTUX YYEOHBIX MTPEIMETOB;

— OnepupoBaTh NOHATHUSAMHU: KBAJpPaTHBIM TpexuseH, KBaJpaTu4Has (QYHKIUS, Hapadoja; CTPOUTh IpadUKH KBaJIpaTUYHOU (PYHKIIHH;
MCMOJIb30BaTh CBOMCTBA KBAIPATUYHON (PYHKIIMH MTPU PELICHUHN 3a7ay;

— OpHUEHTHPOBATHCS B TMOHATHAX M ONEpUPOBaTh HUMHU Ha 0a30BOM YpOBHE: IOCIIEAOBATENBHOCTh, apHU(MeTHdecKas Mporpeccus,
reoMeTpHUECKasi MPOTPECCHS; PACIIO3HABATh MPOTPECCUU U PeIIaTh 3aJ1a4d MaTEMAaTUKH M PEANbHOW KU3HU Ha MPOTPECCUU C MPUMEHEHHEM (OPMYIT
N-TO WieHa U CYMMBI N NEPBBIX WICHOB apU(PMETHUECKON U TeOMETPUUYECKON IPOrpeccuil, ¢ ONOpoii Ha CIIPaBOYHYIO MH(OpMAIIHIO;

— OpHUEHTHUPOBATHCS B IMOHATHUAX U ONEPUPOBATH MMM Ha 0a30BOM YpOBHE: OOBEIMHEHUE U IepeceyeHHe COOBITUH, MPOTHBOIOJIOXKHOE
cOOBITHE; HE3aBUCHUMOCTb COOBITHI; peliaTh MpOCTEHIINe 3aJayd Ha MOMCK BEPOATHOCTEH; OLIEHWBATh BEPOSITHOCTH PEAbHBIX COOBITHI B
MNPOCTEHIINX CUTYalUsAX; UMETh MPEACTABICHUE O CIy4YalHBIX BEJIMYMHAX M MX YHMCIOBBIX XapaKTEPUCTHKAX M O POJM 3aKOHA OOJBIIUX YHCEN B
IIPUPOJIE U B )KU3HU YEIOBEKA;

— ONepHpOBATh TOHITHAMH: ONpEICICHNEe, aKCHOMa, TeopeMa, J0Ka3aTelIbCTBO; PAcIO3HaBaTh JIOTMYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS;
NPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI; CTPOUTH BHICKA3bIBAHUS, OTPULIAHHS BHICKA3bIBAHUHN; MPOBOAMTH JOKA3aTEIbCTBA HECIOXKHBIX YTBEPIKICHUM;

— OpHUEHTHUPOBATHCS B MOHATUSAX U ONEPHPOBATH UMU Ha 0A30BOM YPOBHE: BEKTOpP, PABEHCTBO BEKTOPOB, KOJUIMHEAPHOCTh BEKTOPOB, CyMMa
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BEKTOPOB, IIPOU3BEACHUE BEKTOpA Ha YHCIIO; MApaJUIEIbHBINA MIEPEHOC; UCIIOJIb30BAaTh BEKTOPBI M CKAJIIPHOE NPOU3BEICHUE BEKTOPOB Ul PELUCHUS
MPOCTEUIINX 3a/1a4, B TOM YHUCIIE 33124 U3 (PU3HKH;

— OIlepUpOBaTh NOHATUAMU: IPABUIBHBI MHOIOYIOJIBHMK; JJIMHA OKPY’KHOCTH, IUIOLIaJb Kpyra, IUIOIIAJb KPYrOBOI'O CEKTOpa; PEIlaTh
3aJjauu ¢ IPUMEHEHUEM MIPOCTEUIINX CBOMCTB (DUIYyp; pelIaTh 3aJa4l Ha HAX0XKJECHHE T€OMETPUYECKUX BEIUUYMH (JIMHBI, IUIOIIA/N); UCIOIb30BaTh
CBOWCTBA T€OMETPUYECKUX (PUTYp M HTPUMEHATH (HOPMYJIBI JJISl PEIICHUsS 3a/ad MPAKTUYECKOTO COAEP)KaHUS; UMETh MPEACTABICHUE O MOHATHSIX:
JBMKEHUE II0CKOCTH (TapajiesIbHbIA IepeHoc, LIEHTpaIbHas U 0CeBasi CHMMETPHs], IOBOPOT), IpeoOpa3oBaHue Moa00us;

— HMEThb MpPEJCTaBIEHUE O NPUMEHEHMH TEOpPEMbl KOCHHYCOB M TEOPEMbl CHHYCOB, 0a30BBIX TPUTOHOMETPUYECKUX COOTHOLICHMH IJis
BBIYMCIICHUS JUIMH, PACCTOSHUM, IUIOIIAJEH B IPOCTEHIINX CIy4YasX; BBIYMCIATH PACCTOSIHUSA HAa MECTHOCTH B CTAaHAAPTHBIX CUTyalUAX, IUIOLIANH
Y4aCTKOB U B IOMELIEHUAX B IPOCTEHIINX CIIydasiX.

Coaep:xanue kypca matematuku S KJIACC (nepBblii rojx 00y4eHHsi HA yPOBHE OCHOBHOI'0 0011ero 00pa3oBaHusi)
Apugpmemuxa
HarypanbHble uncia
Psn HatypanbHbIX uncen. JlecaTuuHas 3auch HaTypajbHbIX YUCEN.
Koopaunarssiii nyu. Hlkana.
CpaBHeHue HaTypaibHbIX yncell. ClI0)KeHUE U BBIYMTAHUE HATypaJIbHbIX unces. CBONCTBA CIOKEHHUS.
YMHOXEHUE U IeJIEHUE HAaTypalibHbIX unces. CBolcTBa yMHOXeHUS. Jlenenue ¢ octatkoM. CTENneHb YUCiIa ¢ HaTypaJIbHbIM ITOKa3aTeJIEM.
Pemrenue TekcTOBBIX 33724 apu(METHYECKUMH CIIOCOOAMH.
pobnvie uucna u delicmsust HA0 HUMU.
e OObIkHOBeHHBIE 1poOH. [IpaBuibHbBIE U HepaBUIbHBIE ApoOH. CMEIIaHHbIE YHCIA.
e (CpaBHeHHE OOBIKHOBEHHBIX JIpoOel. Apudmerndeckue AeHCTBUS ¢ OOBIKHOBEHHBIMH JIPOOSIMH.
e Jlecatuunble npobu. CpaBHEHHE M OKpPYTJIEHUE JECATUYHBIX JApoOeil. Apudpmernyeckue ASHCTBHUS € AECITUYHBIMH ApoOsmu. Ilpukuaku
pe3yJIbTaTOB BBIYMCIICHUM.
e [Iponentsl. HaxoxeHne nporeHToB oT ynciia. HaxoxeHne 4ucia 1o ero npoueHTam.
e PemieHue TeKCTOBBIX 3a7a4 apU(PMETUUECKUMHU CIIOCOOAMHU.
Benuuunvl. 3asucumocmu mexncoy eenuyunamu.
e EnuHMIBI IIUHBL, TUIOMAAN, 00bEMA, MacChl, BPEMEHHU, CKOPOCTH.
e [Ipumeps! 3aBucUMOCTEN MeX Iy BennunHaMmu. [Ipeacrasinenne 3aBucumocteid B Buae Gopmyi. Berancnenus mo ¢popmymam.
Yucnosvie u bykeeHmbvie 8blpaddiceHust. Ypaenenus.
e YucioBble BBIPAKEHHA. 3HAUEHUE YHUCIOBOTO BbIpakeHHs. IlopsAnok AeWcTBHI B YHMCIOBBIX BBIPRXKEHUAX. DYKBEHHBIE BBIpaKEHUS.
DopMyIIBL.
e VpaBHeHHUs. PenieHre TeKCTOBBIX 33/1a4 C IOMOIIBIO YPABHEHUM.
Dnemenmvl CMAmMuCmuKu, 6eposSmHOCHU.
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e KomOuHaTopHbIe 33241

o Cpennee apudmernueckoe. CpeqHee 3HAUCHNUE BETHYNHBL.

T'eomempuueckue guzypul. Hzmepenus eomempuyeckux eeiutuH.

e Ortpesok. [loctpoenne orpeska. JlmHa oTpeska, JoMaHoH. M3MepeHue UIMHBI OTPE3Ka, IIOCTPOEHUE OTPe3Ka 3aJaHHOM IuHbL. [lepumerp
MHOroyrojsHuka. [limockocts. [Ipsamas. Jlyy.

e Vrou. Buns! yrios. I'paxycHas Mepa yria. MI3mMepenue u nocTpoeHue yrioB ¢ IOMOLIBIO TPAHCIIOPTHPA.

e [IpsamoyronsHuk. KBagpar. TpeyronbHuK. BUbI TpeyTrOIbHUKOB

e PagsenctBo Quryp. [Inomans npsmoyroasHuKa 1 KBagpaTa. OCh CHMMETPUU (PUTYPBI.

e Harnsagasle npeAcTaBiIeHNs O MPOCTPAHCTBEHHBIX (UIypax: MPsSMOYTOJIbHBINA mapamienenunes, kyo, nupamuga. O0bEM MpsIMOYToJIbHOIO
napajuiesenumnesna u Kyoa.

Mamemamuxa 6 ucmopuieckom pazeumuu

e Pumckas cucrema cumcienus. Ilo3unmonusie cuctemsl cuucienus. O6o3Hauenue mudp B JpeBHedt Pycu. CrapuHHBIC MEpHl JITUHBL
BBenenue meTpa kak eIMHUIBI AIUHBL. MeTpudeckas cucrema mep B Poccun, B EBpornie. Mctopust popMupoBanus MareMaTu4ecKuX CUMBOJIOB. [[pobu
B BaBunone, Erunre, Pume, Ha Pycu. OTkpbiTHE AecATHYHBIX Apobeil. Mup npocthix uucen. 3oinotoe cedenue. Yucno nynp. JI.O. Marnunkuii. 11.J1.
Yeonimes. A.H. Konmoropos.

Coaep:xanue kypca matematuku 6 KJIACC (BTopoii rog 00y4yeHusi Ha YypoBHe OCHOBHOI0 00111ero 00pa3oBaHus)

Apugpmemura. Hamypanonvie uucia

e JlemuTenu M KpaTHbIC HaTypajdbHOrO yncna. Haubonpmmii o6muii nenurens. Haunmensinee obmiee kpaTHoe. [Ipu3Haku genumocty Ha 2, Ha
3,Ha5,Ha9, Ha 10.

o IlpocTsie u cocTaBHbIe uncia. PaznoxeHue ynces Ha MPOCThIE MHOKHUTEIIH.

o Pemenne TeKCTOBBIX 337124 apUPMETHICCKUMHU CITOCOOAMH.

pobu

e OObikHOBeHHBIE NpoOu. OCHOBHOE CBOMCTBO npoOu. Haxoxpenwe apodu or uucia. HaxoxneHue dymcia Mo 3HAYEHUIO €ro JIPOOH.
[IpaBunbHbBIE U HeMIpaBUIIbHBIE IpoOu. CMelIaHHbIe YUCIa.

e CpaBHeHuE OOBIKHOBEHHBIX JIpo0€il M CMEIIaHHBIX uyucen. ApudmeTrnyeckue IeHCTBUS C OOBIKHOBEHHBIMHM APOOSIMM M CMELIaHHBIMU
YUCIIAMH.

e Jlecatuunsie npodu. [IpeacraBieHue AeCITUIHON IPOOH B BHIE OOBIKHOBEHHOM IpOoOH 1 OOBIKHOBEHHOU B BUJIE JeCATUUHONU. beckoHeuHbIe
MEePUONYECKHE NECATHUHbIE TpooH. [lecsaTuunoe npubinxkeHne 0OIKHOBEHHOM JPOOH.

e OrtHomenue. [IpouieHTHOE OTHOLIIEHHE ABYX YKcel. Jlenenne yucna B JaHHOM OTHOIIeHHU. MacmTa0.

e IIpomopuus. OcHoBHOE cBOICTBO mponopiuu. [Ipsmas u oOpaTHas TPONOPIIUOHATIFHBIC 3aBUCUMOCTH.

o Pemenne TeKCTOBBIX 337124 apUPMETHICCKUMHU CITOCOOAMH.

Payuonanvuvie uucna
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o [lonmoxxurenpHble, OTpULIATEIbHBIC YHCIA U 4UCIIO 0.

o [IIporuBonosoxuele ynucna. Moayse yucna.

o llenbie umcna. PanumonanbHble yuciaa. CpaBHEHHE DPALMOHAIBHBIX 4YHCEN. ApHUPMETHYECKHE AEHCTBHS C palMOHAIBHBIMU YHUCIAMH.
CBolicTBa CII0)KEHUS U YMHOXKEHMSI pAllUOHAIbHBIX YUCEIL.

o Koopaunarnas npsmas. KoopauHaTHast INIOCKOCTS.

Yucnosvle u bykeenHble sbipadicenus. YpasHenus

o bykBeHHbIe BbIpaxkeHUs. PackpeiTue cko6ok. [Tono6HbIe ciiaraemble, puBeIeHHE 0J00HBIX ciaaraeMbiX. opMyJIbl.

e VYpasuenus. Kopenb ypaBHeHus. OCHOBHBIE CBOMCTBA ypaBHEHUM. PerieHne TEKCTOBBIX 3a7au C IIOMOILBIO YPABHEHUH.

Onemenmul cmamucmuxu, geposimuocmu. Kombunamopuvie 3a0aqu

o Cnyuaiinoe coObiTHe. JlocToBepHOE M HEBO3MOXKHOE COOBITHS. BeposTHOCTh ciy4ailHOTO coObITHS. Pemenne KOMOMHATOPHBIX 3aiad.
Jnarpammel.

I'eomempuyeckue guzypul.

e OKpyXHOCTb U KpyT. J[JTMHA OKPY’KHOCTH.

o PagsencrtBo Quryp. [lonarue u cBoiictBa momanu. [lnomane npsMoyronbHuKa U kBajapara. [Inomanes kpyra. Oce cummerpun GUrypsl.

e Harnagnsle npencTaBieHUs O IMPOCTPAHCTBEHHBIX (Urypax: LMIMHIpP, KOHycC, wmap, cdepa. [Ipumepsl pa3BEPTOK MHOIOIPaHHUKOB,
IMHApa, KoHyca. [lorsTue u cBoiicTBa 00bEMa.

o Bsaumnoe pacnionoxenue AByx npsMbIX. I[lepnennukynspaeie npsamele. [lapamienbasie npsmsle.

e OceBas u LICHTpaJIbHAsI CHMMETPHH.

Mamemamuxa 6 ucmopuueckom pa3eumuu

Hpobdu B Bauinone, Erunrte, Pume, Ha Pycu. OTkpbITHE IecATHUYHBIX ApoOeil. Mup mpocThIX uucen. 305I0Toe cedeHue. Uucio Hylb.
[TosiBnenue orpunatenbubix yncen. JI.d. Marauukwuii. [1.J1. Ye6pies. A.H. Konmoropos.

Conep:xanue kypca matematuku 7 KJIACC (TpeTnii roa o0yueHusi Ha ypoBHe OCHOBHOI'0 00111er0 00pa3oBaHusl)
Auredpa
Buipasicenus, moowcoecmea, ypaeHenus
o Yncrnossle BelpaxkeHUs. Boipakenue ¢ nepeMeHHbIMU. CpaBHEHHE BBIPAKEHUM.
o IIpocreitmune npeobpazoBanus BbipaxkeHnil. CBoiicTBa AeiicTBUM Haa ynciaamu. ToxaecTBa. ToxaeCTBEHHbIE IPEOOPa30BaHNUs BEIPAKEHU.
e VYpaBHEHME, KOpEHb ypaBHeHUs. JIMHEWHOE ypaBHEHHE C OAHON IEPEMEHHOM. PelleHne TEKCTOBBIX 3aJad METOJOM COCTaBJICHUS
YpaBHEHUM.
o Craructuueckue xapakrepuctuku. Cpennee apugmeTndeckoe, pa3max, Mojia. Mearana Kak CTaTUCTHYECKas XapaKTePUCTHKA.
DyHryuu
o @ynxuwus, o6xacTe onpeneneHus GyHkiun. Boruaucnenue 3Hayennit pyHkuuu no gopmysne. I'paduk dyHximm.
o [lpsimast mponoOpIHOHATIBHOCTE U €€ IpaduK.
o Jluneitnas ¢pynkuus u e€ rpapuk. Bzaumuoe pacnonoxxenue rpaukoB JIMHEHHBIX (GYHKINH.
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Cmenenv ¢ namypanbHubiM noKazamenem

e OmnpeneneHue CTENEHH ¢ HaTYypaJIbHBIM IIOKa3aTesleM. Y MHOXKEHHE U JieJIEHUE cTeneHell. Bo3BeieHnu B cTeneHb IPOU3BEIECHHUS U CTEIIEHHU.

e OJIHOWICH U ero CTaHJIAPTHBIA BUA. Y MHOKEHUE OJTHOWICHOB. Bo3BeieHue oHowIeHa B crenenb. OyHKmuu y=x2, y=x3 1 X rpaduku.

MHnozounenwi

e MHorouseH u ero crangapTHblil Bua. ClokeHrue U BRIYUTAaHUE MHOTOUYJICHOB. Y MHOXKEHHE OJTHOUJICHAa Ha MHOTouJieH. BriHecenue o01ero
MHOYHTEJIS 32 CKOOKH.

e VYMHOXXEHHE MHOT'OUWIECHA HA MHOXHUTENHU. Pa3ioxeHre MHOroOwieHa Ha MHOKUTEIN CIIOCOOOM IPYIITUPOBKH.

Dopmynvl COKPAUEHHO20 YMHOICEHUS

o BosBenenue B kBaapaT U B Ky0 CyMMbI U Pa3HOCTHU JBYX BbIpakeHUH. PaznoxkeHne Ha MHOXKHUTEINN € MOMOLIBI0 (OpMys KBaapaTa CyMMbI U
KBaJipaTa pa3HOCTH.

e VYMHOXEHHE Pa3HOCTH JABYX BBIPDAKEHHMM HA UX cCymMMy. Pa3nokeHue pa3HOCTHM KBaJApaTOB HAa MHOXHUTENIH. Pa3noxkeHune Ha MHOXHUTEIH
CYMMBbI U Pa3HOCTU KyOOB.

o [IpeoOpazoBaHue 11€10T0 BRIPAXKEHUS B MHOTOWIEH. [[puMeHeHne pa3muiHbIX CIOCOO0B Ui Pa3ioKEHUS Ha MHOXKUTEIIH.

Cucmembl TUHEUHBIX YDABHEHULL

o JluneiiHoe ypaBHEHHE C OBYMs nepeMeHHbIMU. [ paduk nuHeitHOro ypaBHEHUS ¢ ABYMsI MepeMeHHbIMU. CHCTEeMbl JTMHEHHBIX ypaBHEHUH ¢
JBYMsI TIEPEMEHHBIMHU.

e Cnoco0 noacranoBku. Croco6 cinoxenus. Pemenue 3aay ¢ moMOIIBI0 CUCTEM YPaBHEHHIH.

I'eomeTpust

Ocnogubie ce0ticmea NPOCMeuuux 2e0MempudecKux uayp.

o HauanpHbie mousaTUs maHuMeTpuu. I'eomerpudeckue ¢purypsl. Touka u npsamas. OTpe3ok, JUIMHA OTpe3Ka U e€ cBoicTBa. [1omymiockocTs.
[Tonynpsimast.

e VYron. OTkiagpIBaHUE OTPE3KOB U YTJIOB.

e Tpeyronpauk. CyliecTBOBaHUE TPEYTOJIBHUKA PaBHOTO AaHHOMY. [lapamnensabie npsMbie. TeopeMbl U 10Ka3aTeNbCTBA. AKCHOMBI.

o CwmexHble yribl. Beptukanehblie yrisl. [lepnenaukynspasie npsmele. buccekrpuca yria.

Ipusnaxu pasencmea mpey201bHUKOS.

o IlepBblii IpU3HAK PaBEHCTBA TPEYrOJbHHUKOB IO JBYM CTOPOHAaM M YIidy MEXIy HUMHU. BTOpoll mpu3HaK paBeHCTBA TPEYrOJbHUKOB IO
CTOpPOHE M MPUJICKAIINM K HEH yTiiam.

o PaBHOOenpeHHBIN TpeyronbHUK. Mearanbl, OUCCEKTPHUCH! M BBICOTHI TpeyroyibHUKa. CBOMCTBA MeMaHbl PABHOOEAPEHHOTO TPEYTOJIbHHUKA.

o Tperuit npu3HaK paBeHCTBA TPEYTOJIBHUKOB [0 TPEM CTOPOHAM.

Cymma yenoe mpey20nvHuKa

o [lapamnensHOCTh HNPAMBIX. YTIIbI, 00pa30BaHHbIE NP MEPECEUEHUN IBYX MPsAMBIX cekyuieil. [Ipusnak nmapamnenbHocTH npsiMbIX. CBONCTBO
yTJI0B, 00pa30BaHHBIX MPU NEPECEUCHUH MapaICIbHBIX MPSIMBIX CEKYIICH.

e CymmMma yrJIoB TpeyroibHuKa. BHENIHME yIIIbl TpeyTrodbHUKA.

o [lpsmoyronbHbIil TpeyronbHUK. CyIllecCTBOBAHUE U €UHCTBEHHOCTDh MEPIEHANKYIISIPA K IPSIMOM.
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T'eomempuueckue nocmpoenus

e OxpyxHoCTb. OKpYXHOCTb, OIHCAaHHAs OKOJIO TpeyrosibHUKa. KacarenpHas K OKpyKHOCTH U €€ cBoiicTBa. OKpyHOCTb, BIIMCAaHHAs B
TPEYTrOJbHUK.

o IlocTpoeHue TpeyrosbHUKa C JAaHHBIMH cTopoHamu. Iloctpoenme yria, paBHoro naHaHomy. Iloctpoenue OuccekTpuchl yria. [lenenue
otpeska nonojam. [loctpoenue nepneHAUKyISIPHON TPAMON.

o ['eomerpuueckoe MecTo TOUEK. MeTOl FeOMETPUUYECKUX MECT.

Copepxanue kypca mareMaTuku 8 KJIACC (yerBepThlii roJ 00y4eHHs1 HA YPOBHE OCHOBHOI0 00111er0 00pa3oBaHust)
Anredpa
Payuonanvuvie opoou3
o PanmonanbHble BeipaxkeHHs. OCHOBHOE CBOHCTBO ApoOu. CokpaleHue Jpooei.
e CrnoxeHue M BBIYUTAHUE PALMOHANBHBIX JpoOEd € OJMHAKOBBIMU 3HaMeHaTesssMH. CII0KEHHE U BBIYMTAHME PALMOHAIBHBIX APOOEH ¢
pa3HbBIMU 3HAMEHATEISIMHU.
o YMHOXeHHe apoOeil. Bo3enenue parmoHanbHON 1podu B cteneHb. Jlenenue apobeit. ToxkmecTBeHHBIE MPeoOpa30BaHUs pAlMOHATBHBIX

o k o
BbIpakeHUI. OyHKIUA y = — U e€ rpaduk.
X

Keaopammnuie kopnu

« PanmoHaneHble U MppalMOHATbHbIE uncaa. KBagpaTHele KOpHH. ApH(MeTHUECKHii KBaAPaTHBIA KOpeHb. YpaBHeHHe X = a. HaxoxmeHne
IpHUOIMKEHHBIX 3HAYEHHI KBaApaTHOro KopHsa. DyHKIus y = +/x 1 eé rpaQuk.

o KBanparHblit KOpeHb U3 Tpou3BeieHus U Apodu. KBaapaTHbIi KOpeHb U3 CTENEHHU.

o BriHecenne MHOXUTENS 3a 3HAK KOopHsA. BHeceHme MHoxuTeENs 10 3HaK KOpHs. [IpeoOpa3oBaHue BhIpaKEHUM, COACPIKAIIUX KBaIpaTHBIC
KOpHH.

Keaopammnuie ypasnenus.

o Henonneie xBanpaTHble ypaBHeHHs. DopMyra KOpPHEH KBaJpaTHOrO ypaBHEHHUA. PelieHue 3aqad ¢ MOMOIIBIO KBAJApPATHBIX YPAaBHEHMIA.
Teopema Buera.

o Pemenne qpoOHBIX pallMOHATIBHBIX YpaBHEHUH. Perienne 3a1a4 ¢ MOMOIIBIO PAllMOHANIBHBIX YPaBHEHUH.

Hepasencmea ¢ 0oonoii nepemennou u ux cucmemul*.

e UYucioBbie HEpAaBEHCTBA U MX CBOMCTBA. ClOKEHHE M YMHOKEHUE YHUCIOBBIX HepaBeHCTB. [1OTpenHOCTh M TOYHOCTH MPUOITHKESHHSL.

o [Ilepeceuenne m oOBENMHEHHE MHOXKECTB. UHMCIOBBIE TPOMEKYTKU. PelieHue HEpaBeHCTBA C OJHOM MepeMeHHOH. Pemienue cucrem
HEPABEHCTB C OJITHOM MMEPEMEHHOM.

% M3yueHue TeMbl IIPOBOJMTCS B 3aBUCUMOCTH OT BhiOpanHoro YMK.
* 3yyeHuMe Tembl NPOBOAMTCA B 3aBUCMMOCTM OT BblbpaHHOro YMK.
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Cmenens c yenvim nokazamenem. Inemenmsl CMamucmuKu.

e OmnpeneneHue CTENEHU € LENbIM OTPULATEIbHBIM IT0Ka3aTeaeM. CBOWCTBA CTENEHM € LENbIM NoKa3aTesieM. CTaHAapTHBIA BUJ YKCIIA.

o Hauanpubie cBeneHus 00 OpraHu3ali CTAaTUCTUYECKUX HccienoBaHuil. COOp M TpyNIUpOBKAa CTAaTUCTUYECKUX JaHHbIX. Harmsmxoe
MPEJCTAaBICHUE CTATUCTHYECKON MHPopManuu. KpyroBrele quarpaMMel, HOJIUTOH, TUCTOTpaMMa.

I'eomerpust

YemuvipexyzonvHuku

o Omnpenenenne yerbipexyroiabHuka. [lapamienorpamm u ero corictsa. [Ipu3Haku napamienorpamma.

o [IpsimoyrosnbHuK, poMO, KBaapat u ux cBoicTBa. Teopema Paneca. CpeqHsis TUHUS TPEYTOJIbHUKA.

o Tpaneuus. Cpennsas nunus Tpaneuuu. lIpornopuroHansHbie OTpe3KU. 3aMeuaTeabHble TOUYKU B TPEYTOJIbHUKE.

Teopema [Mugpacopa

e Kocunyc yrna. Teopema ITudaropa.

o HepasenctBo Tpeyronbauka. [lepnenaukymnsap u HakiaoHHass. COOTHOILIEHHE MEX]Ly CTOPOHAMH U YIJIaMH B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

e OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA. 3HAUEHUS CUHYCa, KOCUHYCA, TAHI'€HCA U KOTAHI€HCA HEKOTOPBIX YTIJIOB.
Hexapmogbl KoopouHamul HA NIOCKOCMU *
o IIpsAmoyronbpHas cuctema KOOpAMHAT Ha IUIOcKocTU. Koopauuatel cepenunsl oTpe3ka. PaccTosHue Mexay ToOYKkaMu. Y paBHEHHs NPSIMOH U

OKpyxkHOCTU. KoOpnHaTBI TOUKH ITepeceueHus NPSMBIX.
o Pacnonoxxenue npsiMoii OTHOCHUTENBFHO CUCTEMBI KOOPAWHAT. YTJIOBOH KOX(pUIMEHT B ypaBHeHHUE NpsiMoi. ['paduk nuHeitHON QyHKINH.

[Tepeceuenue npsMOi ¢ OKPY>KHOCTBIO.
e CuHyc, KOCHHYC, TAHT'€HC U KOTaHIeHC /171 Jiroboro yriia ot 0° go 180°.

Ileuoicenue
e JIBwxeHue u ero coiictBa. CUMMETpUS OTHOCUTEIHHO TOUKH. CHUMMETpUsi OTHOCUTEIBHO TpsiMoil. [loBopoT. IlapannensHbiil epeHoc u

ero cBoiicrBa. CoHanpaBiIeHHOCTb MOMYNPsMBbIX. PaBeHCcTBO uryp.

Bexmopui
e BekTop. AGcontoTHas BelWuMHA U HampaBieHHe BekTopa. PaBeHcTBO BekTopoB. Koopamnatel Bektopa. CioxeHune BeKTOpoB. CliokeHue

CHII.
e YMHOXEHHE BCKTOpa Ha YHCIIO. Paznoxenue BCKTOpa IO ABYM HCKOJUIMHCAPHLIM BCKTOpAM. CKaJ'IHpHOG MMPOU3BCACHUC BEKTOPOB.

Paznoxenue BCKTOpa 1O KOOPANHATHBIM OCSM.

Copepxanue kypca mareMatuku 9 KJIACC (nsiThlii rog o0y4eHusi Ha ypoBHe OCHOBHOI0 00111ero 00pa3oBaHus)
Auaredpa

* 3yyeHune Tembl NPOBOAMTCA B 3aBUCMMOCTM OT BblbpaHHOro YMK.
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Keaopamuunas ¢ynkyus
o Oyukimsa. O06nacTe onpeaeneHus U oonacts 3HadeHn GpyHknun. CBOUCTBA QPYHKITHIA.
KBagpartsslii TpexuieH. Pa3znoxkeHne KBagpaTHOro TpeXuaeHa Ha MHOKUTEIH.

e Oynxiua y = ax?. Ipaduxu Gpyskumii y= ax? + n u y=a(x-m)>2. TlocTpoenue rpaduka KBaapaTHIHOH (yHKIUH.

o Oynxius y = x". Kopensb n-ii crenenu.

Ypasnenus u nepasencmea c 00Hot nepemenHol

o Ilenoe ypaBHeHue u ero KOpHH. [[poOHbIE paliioHaIbHbIe ypPaBHEHUSI.

o Peuienne HepaBeHCTB BTOPOM CTENIEHU C OJJHOM IIEPEMEHHOMU. PellieHne HepaBeHCTB METOOM UHTEPBAJIOB.

Ypasuenus u nepasencmea c 08ymsa nepemenHviMU

e VYpaBHEHHE C IBYMs IIEPEMECHHBIMH 1 ero rpaduk. ['paduueckuii criocod pemieHus cucTeM ypaBHeHUH. Pemenue cucreM ypaBHEHUH BTOPOA
creneHu. Penienue 3a1a4 ¢ MOMOIIbIO CUCTEM YPABHEHUN BTOPOM CTEIEHHU.

o Hepasencta ¢ AByMs nepeMeHHbIMU. CUCTEMBI HEPABEHCTB C ABYMS [IEPEMEHHBIMHU.

Apugpmemuueckasn u ceomempuueckas npozpeccuu

o IlocnenoBarensHocTu. Apudmerndeckas mporpeccus. Popmyna n-ro wieHa apudmerndeckoil mporpeccun. Cymma NEpBBIX N YICHOB
apu(MeTHYeCcKoi Mporpeccuu.

o ['eomerpuueckas nporpeccusi. @opMyiia n-ro wieHa reoMeTpuyeckoil nporpeccuu. Cymma rnepBbIX N WIEHOB T€OMETPUUYECKON MPOrpeCCUH.

Dnemenmovl KOMOUHAMOPUKU U MEOPUL 8ePOIMHOCIEN

o [Ipumepsr koMOMHATOPHBIX 3a1a4. [lepectanoBku. Pazmemenus. Coueranusl.

e OTHOcHTENbHAS YACTOTA CIIy4aHOTO COOBITUS. BEpOATHOCTH paBHOBO3MOXHBIX COOBITUH.

I'eomerpus

Ilooobue ghucyp *

o [lonsTHe 0 roMOTeTHH U OA0OHH pUryp.

e [Ipu3Hak momo0OWs TPEYroJILHUKOB MO IABYM yriam. [Ipu3Hak momoOWs 1o ABYM CTOPOHAM W YIIIy Mexay HuMH. [Ipw3Hak momoOus
TPEYTOJIBLHUKOB 10 TpeM cTopoHaMm. [Tomobue mpsaMOyTroabHBIX TPEYTOILHUKOB.

e VYInpl, BOHMCAHHBIE B OKPYKHOCTb. [IpOMOPIMOHANBHOCTE OTPE3KOB XOpA M CEKYIIUX OKPYKHOCTU. M3MmepeHue yrioB, CBSI3aHHBIX C
OKPY>KHOCTBIO.

Pewenue mpeyzonvnuuxos

o Teopema cunycoB. Teopema kocuHycoB. COOTHOLIEHHME MEXIY YIJIaMH TPEYrojJbHUKAa M IPOTHUBOJIEKAIIMMHU CTOpOHaMHU. PemieHue
TPEYTOJIbHUKOB.

Muozoyeonvruxu

o Jlomanas. Beimykiible MHOTOyroJIbHUKH. [IpaBriibHbIE MHOTOYTOJIBHUKA. DOPMYJIBI ISl paiiyCOB BIIMCAHHBIX M OMMCAHHBIX OKPYKHOCTEU
[IPaBUJILHBIX MHOI'OYT'OJIbHUKOB.

*M3y4eHne TeMbI IPOBOIUTCS B 3aBUCHMOCTH OT BeIOpaHHOTO YMK.
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e [locTpoeHHE HEKOTOPHIX NPAaBWIBHBIX MHOTOYT'OJBHHKOB. BrHcaHHbIE W ONUCAHHBIC TPABWIBHBIC YETHIPEXyroidbHUKHU. [lomobue
MIPABWJIBHBIX BBITYKIIBIX MHOTOYTOJLHUKOB. JTMHA OKpYy)KHOCTU. Pagnannas mepa yria.

ITnowaou ¢ueyp”

o [lonsTre miomanu. [Tnomans npsimoyronsauka. Ilnomans Tpeyronsuuka. [lnomans napamienorpamma. [lnomans Tpamnemnum.

o  ®opMyIIbI ISl palyCOB BIIMCAHHOM M ONIMCAHHON OKPYXHOCTEH TpeyroiapHuKa. [Inomans momoousix guryp. [Tnomamym kpyra.

Pacnpenenenne y4yeOHOro Mmartepuaiga MO roaaM OOY4YEHHS] MOMKET BapbUPOBAaThCA B 3aBUCHMOCTH OT BBIOPAHHOTO 0Opa30BaTENbHOM
opranuzauuenn Y MK.

IIpumepHble BUAbI AesiTeJbHOCTH oOy4daromuxca ¢ 3IIP, oOyciioBieHHbIe 0COOBIMH 00pPa30BATEIbLHBIMU TMOTPEOHOCTAMM M
o0ecreynBaloIHe OCMbICICHHOE 0CBOCHHE COlepPKaHUM 00pa3oBaHMs Mo npeaMery «MaremaTuka»

Cogepxanue BUIOB AestenbHocTH oOyuaromuxcs ¢ 3I1P onpenensercs ux ocodsiMu 00pa3zoBaTeNbHBIMHU MOTpeOHOCTAMU. [ToMHMO IHPOKO
ucnonb3yeMbix B OOIT OO0 o6mux 11t Bcex 00y4aroImuXxcs BUJ0B JESITEIBHOCTH CIEIyeT YCUIUTD BUBI IEATEILHOCTH, CICIIM(PUIHBIC IS TaHHOU
KaTeropuu JeTeil, o0ecreunBarolue OCMBICICHHOE OCBOCHHME COJEp)KaHUS 00pa3oBaHUs IO MPEAMETY: YCHJIEHHUE MpeIMETHO-TPaKTHUECKON
JESITEIbHOCTH C aKTUBM3AIEeH CEHCOPHBIX CUCTEM; YEPEIOBAHNUE BUIOB JE€ATEIbHOCTH, 3a/IEUCTBYIOIIMX PA3IMUHbIE CEHCOPHBIE CUCTEMBI; OCBOCHHE
MaTepuasa ¢ Oopoi Ha aJrOPUTM; «IIOLIATOBOCTHY B M3YYEHUH MaTepHalia; UCIOIb30BaHUE JOMOIHUTENLHON BU3yalIbHOM OMOPHI (CXEMBbI, a0 JIOHBI,
OTIOpHBIC TAOJUIIBI); PEYCBOM OTUET O MPOLECCE M PE3yNbTaTe JEATEIBHOCTH; BBIMOIHEHUE CIECIHUANBHBIX 33JaHUH, 00ECTIEYMBAIOIINX KOPPEKIUIO
peryisinuu y4eOHO-1103HABATENIBHOMN A€ITeIbHOCTH U KOHTPOIIb COOCTBEHHOTO Pe3yibTaTa.

[IpumepHas TemaTHdecKkas U TepMUHOJIOrHYecKas jgekcuka cootBercteyer OOIT OOO0.

s obyuaromuxcs ¢ 3P cymiecTBEHHBIM SBISIOTCS IPUEMBI pabOTHI € JIEKCHYECKUM MaTepHalloM 1o npeamery. [IpoBoauTcs cneuuanbHas
paboTa 1Mo BBENEHHUIO B aKTHUBHBIA CIOBaph OOYYaIOIIUXCSI COOTBETCTBYIONICH TEepMUHONIOTUU. M3yuaemble TEPMUHBI BBOASTCS Ha IMOJHUCEHCOPHOM
OCHOBE, 00s13aTeIbHa BU3yabHas MOJACPAKKA, AITOPUTMBI pabOThI C OIPEEIEHUEM, ONTOPHBIE CXEMBI JUISl aKTyaIU3aluid TEPMUHOJIOTHH.

IIpuMepHBIe KOHTPOJIBbHO-U3MEPHUTEIbHbIE MATEPHAJbI

[IpoBeneHne OLEHKH TOCTHKEHUH MIaHUPYEMBIX PE3yJbTaTOB OCBOCHMS Y4eOHOTo ImpeaMeTa MPOBOJIUTCS B (hOpME TEKYIIEro U pyOexHOro
KOHTPOJISI B BUJIE: KOHTPOIIbHBIE paOOThI, CAMOCTOSTENbHBIE PA0OTHI, 3a4€Thl, MATEMATUYECKUE AUKTAHTHI, TPAKTHUECKHUE PabOThl, TUCBMEHHBIA OTBET
10 UHUBUYaJIbHBIM KapTOUKaM-3aJJaHUsIM, TECTUPOBaHUE.

Jns obyuaromuxcs ¢ 3IIP Bo3MokHO M3MeHEeHHe (OPMYIHUPOBKHU 3aJaHUM Ha «IOIIArOBYIO», aTalTallMio MPEAsiaraéMoro o0ydaromemMycs
TECTOBOIO (KOHTPOJIbHO-OLIEHOYHOI'0) MaTepuajia: HCIOJIb30BAHUE YCTHBIX M THCbMEHHBIX HWHCTPYKLUHWH, YNPOLIEHHE JJIUHHBIX CII0KHBIX
(bopMyIHPOBOK HHCTPYKIMH, pEIIeHHEe C OMOPO Ha aIropuT™, o0pasell, UCI0JIb30BaHUE CIIPAaBOUYHON HH(POPMALIUH.

S kaace

B paGoueii nporpamme npeaycMoTrpeHo 10 KOHTPOJIBHBIX paboT Mo TeMaM:

Koumponvnas paboma Ne 1. Tema. HarypanbHbie unca.

Konumponvnasa paboma Ne 2. Tema. CrosxeHre U BBIMUTaHUE HATYpalIbHBIX yrcel. YncinoBele M OyKBEeHHbIE BhIpaxeHus. DopMyIbl.

Koumponvnasa paboma Ne 3. Tema. YpaBaenue. Yroi. MHOTOYTOJIBHUK.
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Koumponvnasa paboma Ne 4. Tema. YMHOXKEHHE M JIeJICHUE HATypaidbHBIX umces. CBoiicTBa yMHOXeHUs. [Topsimok MeHdCTBHUIA B YMCIOBBIX
BBIPOKCHUSIX.

Koumponvnas paboma Ne 5. Tema. Jlenenue ¢ ocratkoM. Ilnomanes mpsmoyroiabHuka. [IpsAMOYyronbpHBIM Napauieenunes; U ero oobeM.
KombunaTtopHble 3a1aun.

Konmponvnas paboma Ne 6. Tema. OObIKHOBEHHBIE APOOH.

Koumponvnas paboma Ne 7. Tema. [lonsitue o aecaruyHoii qpoou. CpaBHEHUE, OKPYTICHHUE, CIIOKCHUE U BEIYUTAHUE JIECATUIHBIX TPOOCH.

Koumponvnas paboma Ne 8. Tema. Y MHOXEHUE U ACIICHUE NECATUYHBIX ApoOei. AprudMeTHIecKne NeHCTBHS C IeCATUYHBIMU APOOSMHU.

Koumponvnas paboma Ne 9. Tema. Cpennee apupmerndeckoe. [IporeHTs.

Konmponvnas paboma Ne 10. Tema. iToroBast KOHTpoIbHas paboTa.

6 k1acc

B paboueii mporpaMmMe npenycMOTpeHo 12 KOHTPOJIBHBIX PadoT MO TeMaM:

Koumponvnas paboma Nel. Tema. JlenuMocTb HaTypaJbHBIX YHCENL.

Koumponvnasa paboma Ne2. Tema. CpaBHEeHHE, CII0KEHHE U BEIYUTAHUE APOOEH.

Koumponvnasa paboma Ne3. Tema. Y MHOKeHUE TpoOei.

Konmponvnas paboma No4. Tema. Jlenenue npooeii.

Koumponvnasa paboma Ne5. Tema. OtHoeHus u nponopiuu. [IpoiieHTHOE OTHOIIIEHUE ABYX YUCEL.

Koumponvnaa paboma Ne6. Tema. Ilpsmast u obpaTHast mponopLUUOHaAbHbIE 3aBUCUMOCTH. OKPYKHOCTh U Kpyr. BeposTHOCTH ciyuaitHOTO
COOBITHSL.

Koumponvnas paboma Ne7. Tema. Paunonanbsble yncia. CpaBHEHHE palliOHATIBHBIX YHCE.

Konmponvnasa paboma Ne§8. Tema. CnoxeHue U BbBIUUTAHUE PALMOHAIBHBIX YUCE].

Koumponvnas paboma Ne9. Tema. Y MHOXKEHUE U JI€JICHUE PAllMOHATIbHBIX YUCEIL.

Konumponvnasa paboma Nel(). Tema. Perienue ypaBHeHUi U 3a71a4 ¢ MOMOIIBIO YPAaBHEHHH.

Koumponvnasa paboma Nel 1. Tema. [lepnenauKyisipHble U TapajlieabHbIe psiMble. KoopuHaTHAs TIIIOCKOCTD.

Konmponvnasn paboma Nel2. Tema. IToroBast KOHTpoJbHas paborTa.

7 kaacce

Auredpa

B paboueii nporpamMmMe mpeaycMOTpeHO 8 KOHTPOJIbHBIX padOT IO TEMaM:

Koumponvnas paboma Nel. Tema. Beipaxenust. ToxxaecTsa.

Koumponvnas paboma Ne2. Tema. YpaBHEHHS C OJTHOM TIEPEMEHHOM.

Konumponvnasa paboma Ne3. Tema. DyHKIIMH U X TpaUKH.

Koumponvnasa paboma Ne4. Tema. CTeneHb ¢ HaTypaJbHBIM OKa3aTeJIEM.

Koumponvnas paboma Ne5. Tema. MHOTOYIIEHBI.

Koumponvnasa paboma Ne6. Tema. @®opMyIibl COKpAIIEHHOTO YMHOKECHHS.

Konumponvnasa paboma Ne7. Tema. CucTeMbl TMHEHHBIX YPaBHEHU.
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Konmponvnas paboma Ne§. Tema. IToropasi KOHTpOJIbHAs padboTa.
I'eomerpus

B paboueii mporpaMmMe npeaycMOTpPEeHO 6 KOHTPOJIBHBIX paboT MO TeMaM:
Koumponvnas paboma Nel. Tema. OCHOBHBIE T€OMETPHUYECKHE CBOMCTBA MPOCTEUIITNX (DUTYP.
Koumponvnas paboma No2. Tema. CMexHBbIC U BEpTUKAIBHBIC YTIIBL.
Koumponvnasn paboma Ne3. Tema. IIpuzHaku paBeHCTBA TPEYTOJIbHUKOB.
Koumponvnas paboma Ne4. Tema. Cymma yriioB TpeyrojabHHUKA.
Koumponvuasa paboma Ne5. Tema. I'eoMeTprudecKie MOCTPOSHHUS.
Koumponvnas paboma Ne6. Tema. IToropasi KOHTpOJIbHAs padboTa.
8 ki1ace

Anredpa
B paGoueii nporpamme nipegycMotpeHo 10 KOHTPOIBHBIX paboT MO TEMaMm:
Koumponvnasa paboma Nel. Tema. CokpaliieHue, CJI0KEHHE U BIYUTaHUE anreOpandeckux ApoOei.
Konmponvnas paboma Ne2. Tema. YMHOKEHHE U JIEJICHUE, COBMECTHBIC JICUCTBHS C aJIreOpandecKuMu JpoOsMu.
Konmponvnas paboma Ne3. Tema. KBanpaTHbie KOpHH.
Koumponvnas paboma Ne4. Tema. CBolicTBa KBaIpaTHBIX KOPHEH.
Koumponvnasa paboma Ne5. Tema. KBagpatHble ypaBHEHHS.
Koumponvnas paboma Ne6. Tema. YpaBHeHUs1, CBOJSIINECS K KBaAPaTHBIM. TEKCTOBBIE 3a]]a4l, CBOAAIIUECS K KBaIPATHBIM.
Koumponvnasa paboma Ne7. Tema. UnciioBbie HEpaBEHCTBA U UX CBOMCTBA.
Konumponvnasa paboma Ne§. Tema. JIuneiinbie HepaBeHCTBa. CHCTEMbI IMHEHHBIX HEPABEHCTB.
Koumponvnas paboma Ne9. Tema. CTeneHs ¢ 1eIbIM ITOKa3aTEIEM.
Konrponsnas padora Nel0. Tema. ToroBast KoHTposibHas paboTa.

I'eomerpus

B paGoueii mporpamme npeaycMOTPEHO 7 KOHTPOJIBHBIX paboT 10 TeMaM:
Koumponvnas paboma Nel. Tema. YeTbIpeXyroJbHUKH.
Konumponvnasa paboma Ne2. Tema. Cpequsist TuHUS TpeyroibHuKa. CpeaHss JIMHUS Tpanelnu.
Koumponvnasa paboma Ne3. Tema. Teopema ITucdaropa.
Konumponvnasa paboma Ne4. Tema. COOTHOIIEHUS B IPSIMOYTOJILHOM TPEYTOJIbHHKE.
Kontponbnas padota Ne5. Tema. [lekapToBbI KOOPAUHATHI HA TITIOCKOCTH.
Koumponvnas paboma Ne6. Tema. BekTopsl.
Koumponvnasa paboma Ne7. Tema. IToroBast KOHTpoJIbHas paboTa.
9 k1ace

Aunredpa
B paGoueii nporpamme npeaycMoTpeHo 7 KOHTPOJIbHBIX PadOT MO TeMaMm:
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Koumponvnas paboma Nel. Tema
Koumponvnas paboma Ne2. Tema
Konmponvnas paboma Ne3. Tema
Koumponvnas paboma Ne4. Tema
Koumponvnas paboma Ne5. Tema
Koumponvnas paboma Ne6. Tema

. OyHKIIUM ¥ UX CBOMCTBA, KBAJIPATHBIA TPEXUJICH.

. KBagparuunas ¢pyHkuus u ee rpaduxk.

. YpaBHEHHUS U HEPABEHCTBA C OJJHOM MEPEMEHHOIA.

. YpaBHEHMS U HEPABEHCTBA C ABYMsI IEPEMEHHBIMHU.
. ApudmeTnueckas mporpeccus.

. 'eomeTpuueckas nporpeccusi.

Kontponbnas padora Ne7. Tema. ToroBast KOHTpoJibHAs padoTa.

I'eomerpus

B paboueii mporpaMmMe npearycMOTpPEeHO 7 KOHTPOJIBHBIX paboT MO TeMaM:

Koumponvnasa paboma Nel. Tema
Konmponvnas paboma No2. Tema
Koumponvnasa paboma Ne3. Tema
Konmponvnas paboma No4. Tema
Koumponvnasa paboma Ne5. Tema
Konmponvnas paboma No6. Tema
Koumponvnasa paboma Ne7. Tema

. [Tomo6ue duryp.

. YTIIbl, BIUCAaHHBIE B OKPY’KHOCTb.
. Pemienne TpeyroiabHUKOB.

. MHOTOyroJbHUKH.

. [limomaim MHOrOyTrOJIBHUKOB.

. [Inomanp Kpyra u ero 4yacreu.

. UtoroBas koHTposibHas padoTa.
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Kanengapuo — reMaTnuyeckoe NJIAHUPOBAHME 10 MaTeMaTHKe
5 kuace
(5 yacos B Hegeno, 170 yacoB B yueOHOM roay)
Matemaruka. 5, 6 xiacc: yueOHuK 11t oomeo0pa3oBatenbHbix opranm3anuii / C.M. Hukonbckwuii, M.K. Tlortanos, H.H. Pemetnukos, A.B. IlleBkuH. —
M.: [Ipocewenne, 2016.
Ne Tema ypoxka Komnyectso [Hara
/11 4acoB

I'naBa 1. HatypaabHble uncia v HyJ b (454)

1 I/ICTOpI/Ifl BO3HUKHOBCHUA U pa3BI/ITI/I$I MAaTCMAaTHUKU

2 Psi HATYpaJIbHBIX YHCEN

3-4 JlecsaTuyHas cucTeMa 3alycy HaTypabHbIX YHCEIl

5 Bce neiicTBus ¢ HATypaJIbHBIMH YKCIaMH. BXOIHAs IMarHOCTHKA
6 CpaBHEHHE HATYPaAIbHBIX YUCEI

7-9 Crnoxenne. 3aKOHBI CIIOKEHUS

10-12 | Boluuranue

13-14 | PenieHue TEKCTOBBIX 33124 C TIOMOIIBIO CJIOKEHHSI ¥ BEIYUTAHUS

15-17 | YMHOXeHue. 3aKOHbl YMHOXKEHHUS

18-19 | PacnpenenuTenbHbIi 3aKOH

20-21 | CnoxeHue ¥ BBIYUTAHUE YUCEI CTOJIOMKOM

22 CroxeHue ¥ BhIUMTaHUE HaTypaibHbIX ynces. O0o0mnanonmii ypok

23 Crno’xeHue ¥ BBIYMTaHHUE HaTypasbHbIX uncesl. KontponpHas pabota Nel

24-25 | YMHOXEHHE YHCeN CTOIOUKOM

26-27 | CteneHb C HATYPaJIbHBIM ITOKA3aTEIIEM

28-30 | Jlenenue Ha1emno

31-32 | PemieHue TEKCTOBBIX 33/1a4 C MIOMOIIBI0 YMHOKEHUS U JICTICHHUS

33-35 | 3amaum «Ha 4acTm»

36-38 | /leneHue ¢ ocTaTKOM

39-40 | YncnoBble BEIpaKECHUS

41-43 | HaxoxaeHue IByX YHCeI [0 UX CYMME U pa3HOCTH

44 YMHOKEHUE U JIeJieHre HaTypanbHbIX ynces. KontponpHas padora Ne 2
45-47 3aHuMaTenbHbIE 3a0a4n

RPIFRPIWINIWWINIWININDIFPIRPINFEPININDNIWINIFPIFPIN(FP|F-
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I'nasa 1. U3mepenne BeauyuH (274)

48-49 [Ipsimast, 1y4, OTpPE30K 2
50-51 N3mepenne oTpe3KoB 1
52-53 MeTtpHuuecKkue eTUHHIIbI JUTHHBI 2
54-55 [IpencrarneHne HaTypaIbHBIX YUCET HA KOOPAMHATHOM JIy4e 1
56 [Ipsimas, nyd, orpe3ok. KonTpoasHas padora Ne 3 1
o7 OxpyxHocTtb U Kpyr. Cdhepa u map 1
58-59 Yruel. I3mMepenue yrios 3
60-61 TpeyronpHUKH 2
62-63 YeThIpeXyroJbHUK 2
64-65 [Tnomane npsiMoyroibHUKa. EAMHUITEI H3MEpEeHUs TUIOMIAIN 2
66-67 [TpsiMOYTOBHBIN TTApAJUICIICTIHITCT 2
68-69 O06beM npsiMoyToJibHOTO Napayuienenuneaa. Enqunuibe o0béMa 2
70 [Tnomane. O66éM. KonTposibHas pabora Ne 4 1
71 Enunaunier macesl 1
712 Enununel Bpemenun 1
73-75 3ajaud Ha IBYDKEHHE 1
76-77 W3mepenue BeIMuuH 2
I'nasa |11, letmmocTh HATYpaIbHBIX Ynces (1749)
78-79 CBoHCTBa AEIUMOCTH 2
80-81 [Tpu3HAKH JETMMOCTH 2
82-83 IIpocTele U COCTAaBHBIE UNCIA 2
84-86 JlenmuTenu HaTypaJIbHOTO YHCIIa 3
87-89 Hanbomnpmmuii o0t [eTUTENDb 3
90-92 Haumensiiee ob1iee kpaTHoe 3
93 Jlemumocts uucen. KontposibHas pabora Ne 5 1
94-96 3aHuMaTenbHbBIE 3a0a4n 1
I'naa V. O6bikHOBeHHBIE APOOH (654)

97 [TonsiTue npobu 1
98-100 | PaBencTBO apobeit 3
101-103 | 3agaum Ha apodu 3
104-105 | 3agauu Ha apobOu. O6obmarNNi YPOK 2
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106-108

[IpuBenenue qpoOelt kK 001eMy 3HaMEHATEITO

3

109-111 | CpaBuenue npobeit 3
112-114 | Cnoxxenue npobeit 3
115-117 | 3aKOHBI CTIOKEHUS 3
118 3akoHbI ciaoxeHus. Pemenue 3amag 1
119-120 | Berunranue apobeit 2
121-122 | Beiuutanue apobeii. Pemenne 3agau 2
123 Crno)keHue ¥ BeuuTanue apooei. O600maronmi ypok 1
124 Crnosxenue u Berautanue apodeii. Kontponbnas padborta Ne 6 1
125-126 | YmHOXeH#ue npobeid 2
127-128 | YmuOxeHue npobdeii. Pemenne 3amaq 2
129-130 | 3akOHBI YMHOKEHHSI 2
131-132 | Jlenenue apobGeit 2
133-134 | Jlenenne npobeii. Pemenwne 3amaq 2
135-136 | HaxoxaeHue yacTy LEJIOro U I[eJI0r0 10 €ro 4acTu 2
137-139 | 3agaum HAa COBMECTHYIO paboTy 1
140 YMmHoxkeHue u nenenue apooeii. Kontponbnas padota Ne 7 1
141-143 | IloHsiTHE CMEIIAHHOW APOOH 3
144 Crno)keHre CMEIIaHHbBIX AP00ei ¢ OAMHAKOBBIMU 3HAMEHATEIISIMU 1
145-146 | CnoxeHue CMEeHIaHHBIX JIpoOel ¢ pa3HbIMU 3HAMEHATEISIMU 3
147 Briuntanue cMenmaHHbIX Ipo0el ¢ 0JITMHaKOBBIMH 3HAMEHATEISIMU 1
148-149 | BelunTaHue CMEIIAHHBIX JIpoOel ¢ pa3HbIMU 3HAMEHATENISIMU 3
150-152 | YMHOKEHHUE U JeJICHHE CMEIIaHHbIX APo0ei 3
153 Bcee neiictBust co cMemanHbIMuU 1po0simu. KoHTponbHas padora Ne 8 1
154-156 | IlpexacraBieHue pobei Ha KOOPJMHATHOM JIyde 3
157-158 | Ilimomraas npsiMoyroyibHAKA. O0BEM MPSIMOYTOIHHOTO TTapaJUIeIIeIUIe/1a 2
159-160 | 3aHuUMaTenLHLIE 3a1aUU 2
161 Bce nelicTBusi ¢ OOBIKHOBEHHBIMHU W cMelIaHHBIME 1po0simu. KorTponsHas padorta Ne 9 1

IloBTOpenue (164)

162 JleiicTBust ¢ 00bIKHOBEHHBIMU ApoOsimu. [ToBTOpeHue 6
163 Haxox1eHre 9acTy OT YUCJIa ¥ 9ncia 1o ero yact. [ToBropenue 1
164 3anauu Ha aBuxkeHue. [loBTopeHue 1
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165 3ajaun Ha coBMeCTHYI0 padoty. [loBTopeHue 1
166 3amaun Ha JETUMOCTh HaTypalibHBIX uncel. [loBTopenue 1
167 [Tnomanu duryp. [loBropenne 1
168 O0BéM psIMOYTONIBHOTO Napasuienenunena. [lopropenue 1
169-170 | ExuHUIBI H3MEpEeHHs TUIoNaan, 00bEMa, Macchl, BpeMeHu. [loBTopenne 4

Htoro

170

Matremaruka. 5, 6 kiacc: yu4eOHUK Ji1s o01eoopazoBatennbHbix opranusaiuii / C.M. Hukonwckuii, M.K. IToranos, H.H. Pemeraukos, A.B. IlleBkun. —

KajennapHo — TemaTnueckoe nJaHHpoOBaHHe N0 MaTeMAaTHKe
6 KJacc
(5 yacoB B Heento, 170 yacoB B yueOHOM roay)

M.: [Ipocemenue, 2016.

Ne Tema ypoxka KonuuectBo Hata
n/n 4acoB
I'maBa 1. OTHOMIEeHMS, IPONIOPUUH, IPOLEHTHI (344)
1 JlelicTBus ¢ 00bIKHOBEHHBIMH JIpoOsimu. [loBTOpEeHNe 1
2-3 JlelicTBus co cMelIaHHbIMU Apo0simu. [ToBTopenue 2
4 Pemenue TekcToBbIX 3a1a4. [ToBropenue 1
5 Bce neiicTBusi ¢ 0ObIKHOBEHHBIMU U CMEIIaHHBIMU Ipo0siMu. BxoaHast tuarHocTuka 1
6-7 OTHOILIEHMS YUCEN U BEJIUYUH 2
8 Macmra6 1
9-10 | Jlenenue ymncia B JAHHOM OTHOIICHHH 2
11-13 | [Ipomnopruu 3
14-15 | [Ipsimas nponopuHOHAIBLHOCTb 2
16-17 | O6paTHast pONOPIMOHAILHOCTh 2
18 OtHomerus 1 mponopiru. O000IAIIHN YPOK 1
19 OtHowmenus u nponopuuu. KontpospHas padota Ne 1 1
20-22 | TloHsiTHE O IPOIICHTE 3
23-24 | 3agauu Ha NPOILIEHTHI 2
25 3amaun Ha niporieHTHI. O000IArOMNA YPOK 1
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26-27 | KpyroBsie quarpaMMbl 2
28 [TponenThr. O000IIAIINN YPOK 1
29 ITponienTrl. KonTposbHas padora Ne 2 1
30 3aaun Ha iepe0op BCEX BO3MOXKHBIX BAPHAHTOB 1
31 BeposiTHOCTE COOBITHS 1

32-34 | 3apuMarenbHbIE 3a0a91 3

I'nasa 2. lleabie ynciaa (33 )

35-36 OTpunaTenbHbIC 1IEIbIC YUCTIA 2

37 [IpoTuBonoJIOKHBIE yncaa. MoayJsib yncia 1
38-39 CpaBHEHHE 1EJIBIX YUCET 2
40-42 CrnoxeHue TeITbIX YHCeT 3
43-44 3aKOHBI CJIOKEHUS IEJIBIX YHCEeT 2
45-48 PasHocTh HeNbIX yncelnn 4
49-51 [IpousBenieHNE NENBIX YUCET 3
52-54 YacTHOE LIENBIX YACET 3

95 PacnipenenutenbHbli 3aKOH 1
56-58 PackpreiTHe CKOOOK M 3aKIFOYCHUE B CKOOKH 3
59-60 JIeWCcTBHSI ¢ CyMMaMH HECKOJIBKUX CJIaraeMbIX 2
61-62 [TpencraBicHme MEIBIX YUCEN HA KOOPAHMHATHON OCH 2
63-64 [enple uncna. O600IIAOIINIA YPOK 2

65 [lenwie yncna. KontpoasHas padorta Ne 3 1
66-67 3aHuMaTenbHbBIE 314U 2

I'naa 3. Paunonanbubie yuciaa (42 4)

68-69 OTtpunarenbHble ApoOu 2
70-72 PanmonansHbBIE YKCa 3
73-75 CpaBHeHHE pallMOHATIBHBIX YHCE 3
76-78 CrnosxeHue ¥ BBIYUTAHUE APOOei 3

79 Crnosxenue u BolunTanue apoden. O6o06maronmii ypok 1
80-82 YMHOKEHUE U JIeNeHne qpodei 3

83 YMHOKEHUE U JieieHne qpooeit. O000IIaImui ypoK 1
84-86 3aKOHBI CIIOKEHUS U YMHOKECHHUSI 3
87-89 CMeranHble IpoOH MMPOU3BOJILHOTO 3HAKA 3
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90 CwmeranHapie ApoOH MPOU3BOJILHOTO 3HaKa. O000IIaIoNUi YPOK 1
91-92 N300pakeHne parmoHaIbHBIX YMCET Ha KOOPJAMHATHON OCH 2
93 Panmonanshbie yncna. O600marnmi ypok 1
94 Panmonanehbie uncia. Kontposbaas padorta Ne 4 1
95-97 YpaBHeHHst 3
98 Ypasuenus. O000IIAOIIHMI YPOK 1
99-101 | Pemienue 3aa4 ¢ MOMOIIBIO YPAaBHEHHUN 3
102-103 | Pemenue 3a1a4 ¢ moMoIibpio ypaBHeHud. O000Iaromui ypok 2
104-106 | VpaBHeHus. Permenne 3a1a4 ¢ noMoIibio ypaBHeHUH. O000maronuii ypok 3
107 Ypasuenus. Pemenue 3a1a4 ¢ nomoinsio ypaBuenuid. KonrponpHas padora Ne 5 1
108-109 | 3aHuMaTeNbHBIC 331a91 2
I'nasa 4. lecaTuunbie apoou (30 v)

110 [ToHsATHE MTONOKUTENHHOU IECATUYHON IpoOH 1
111-112 | CpaBHEHHE MMOJOKHUTEIBHBIX JICCATUIHBIX IPOOLH 2
113-115 | Cno)keHHe ¥ BBIYUTAHUE TTOJIOKHUTEIBHBIX ACCATHYHBIX TPOOCH 3
116-117 | IlepeHoC 3amsITOM B IMOJIOKUTEILHON AECATHIHONW APOOH 2
118-120 | YMHOXEHHE MOJOKHUTEIbHBIX IECATHYHBIX JIpoOei 3
121-123 | JleneHue MOJOKUATENBHBIX IECITHYHBIX Jpo0eit 3

124 Apudmernueckue IeMCTBUS C TIOJIOKUTEIHHBIMH ECATUYHBIMU JApo0siMu. O600Iaronmi ypok 1

125 Apudmernueckue 1eHCTBUS € MOJTOKUTEIBHBIMU AECATUYHBIMU Apo0siMu. KoHTposbHas 1

pabota Ne 6
126-128 | lecatuunble ApoOU U MPOICHTHI 3
129-131 | JlecsiTmuHbIe IpOOH MMPOU3BOJIEHOTO 3HAKA 3

132 [TpubnmxeHne qecsITHUHBIX Apobdei 1

133 [TpubamxeHne CyMMbl, pa3HOCTH, TPOU3BEAECHUS U YaCTHOTO JIBYX YHMCEI 1
134-136 | lecatuunsle apodu u nporieHThl. O000maonmil ypok 3

137 Jecstuunble apodu u nponeHTsl. KontposabHas padora Ne 7 1
138-139 | 3aunMmarenpHbIE 3a0aUn 2

I'naBa 5. O0ObIKHOBEHHbIE U JIecITHYHBIE Apoou (21 u)
140-141 | Pa3noxeHre OOBIKHOBEHHOM JPOOW B KOHEYHYIO IECATHYHYIO p0o0b 2

142 beckoHeuHble MePHOAMYECKUE TECITUYHbBIE Tpodu 1

143 beckoHeuHble HEMTEPUOANYECKHE AECATUUHBIE APOOH 1

38




144 JlnuHa oTpeska 1
145-146 | lnuna okpyskHoctH. [1nomans kpyra 2
147-148 | OOBIKHOBEHHBIC M IeCATHUYHBIE 1poor. OO0OIIAOIIHNI YPOK 2

149 OObIKHOBEHHBIC U AecsTuuHbie qpoou. KonTponpHas padorta Ne 8 1
150-151 | KoopnuHatHas och 2
152-153 | JlekapToBa cucTeMa KOOpJAMHAT Ha TUIOCKOCTH 2
154-155 | Cronbuartble quarpaMmsl U rpaduku 2
156-157 | 3auuMarenbHbBIE 3a1a4n 2
158-159 | PammonanpHbie uncna. O000manmi ypok 2

160 Bce neiictBus ¢ panrionanbHbiMu yrcnamMu. KontposbsHas padora Ne 9 1

IHoBTOopenue (10 u)

161 OtHowenusi, nponopuud. IloBropenue 1

162 [TponienTsl. [ToBTOpEHNME. 1

163 Apudmernueckue neiictBus ¢ nenasiMu yucnamu. [lopropenue. 1

164 PackpeiTne cko0ok. [ToBTOpeHume. 1

165 Apudmernueckue 1eHCTBHS ¢ palliOHAIBHBIMU YnciaMu. [ToBTopeHue. 1

166 YpaBuenus. [loBropenue. 1

167 Apudmernueckue eiCcTBUs ¢ JeCITHUHBIMU JIpoOsimu. [loBTOpeHue. 1

168 OObIKHOBEHHBIE U AecsaTUYHbIe Apoou. [ToBTOpEeHuHe. 1
169-170 | JInrHa OKpY>KHOCTH M IUIoIaap kpyra. [loBropenue. 2

Htoro 170
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