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1. Ilnanupyemble pe3yabTaThl 0CBOEHHS y4eOHOT0 mpeaMeTa «MaTeMaTuKa»

B pe3ynbpTaTe 0CBOCHMS Kypca MaTeMaTHKU S5-6 Kilacca ydauuecs JOJDKHBI OBJIAJIETh CIEAYIOIUMH 3HAaHUSIMH, YMEHUSMHU U HaBbIKAMHU.

JINYHOCTHBIM Pe3yJbTATOM H3yUeHUS TPEIMETA SIBIIICTCS (POPMUPOBAHUE CICTYIONIMX YMEHUN U KA4eCTB:

® OTBETCTBEHHOT'O OTHOIIEHUS K yYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYaromMXCsi K CaMOPa3BUTHIO U caMO00pa30BaHUIO HA OCHOBE MOTHBA-
MU K 00y4EHUIO U TO3HAHUIO;

e (dopMupoBaHHS KOMMYHUKATHBHOW KOMITETEHTHOCTH B OOIICHHH M COTPYAHHYECTBE CO CBEPCTHHUKAMHM, CTAPIIMMU M MIAAIIMMH B 00pa3oBa-
TEIBHOMU, y4eOHO-HCCIEA0BATEIHCKOM, TBOPUECKON M IPYTUX BUOAX ACSTEILHOCTH;

® yMEHUs ACHO, TOYHO, TPaMOTHO M3JIaraTb CBOM MBICIIM B YCTHON ¥ IMCbMEHHOW PEYM, IOHUMATh CMbICI IIOCTABJICHHOW 3aa4u, BBICTPAUBAaTh ap-
TYMEHTALUI0, TPUBOJAUTH IPUMEPBI U KOHTPIIPUMEPHIL;

® TIEPBOHAYAIHLHOTO MPEJICTABICHHUSI O MaTEMAaTHYECKON HayKe Kak cepe YeIOBEeUECKON eATeIbHOCTH, 00 3Tanax e€ pa3BuTHsI, O €€ 3HAYMMO CTH
JUTSL pa3BUTHS IUBWJIM3AIUU;KPUTUYHOCTH MBIIUJICHUS, YMEHUSI PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (PaKTa;

® KpEaTHUBHOCTU MBIIUICHUS, UHUIIUATUBBI, HAXOAYMBOCTH, AKTUBHOCTHU MPHU PEIICHUU apu(METHUECKUX 3aJ1a4;YMEHHSI KOHTPOIUPOBATH MPOLIECC
U pe3yNbTaT y4eOHON MaTeMaTUUeCKOU eATEeTbHOCTH;

e (hopMUpOBaHHMS CIOCOOHOCTH K SMOIIMOHAIIBHOMY BOCIIPUSTHIO MATEMAaTUYECKUX 0OBEKTOB, 3a/1a4, PELICHUH, pacCyXICHHIA;

MeTtanpeaMeTHbIM pPe3yJbTAaTOM H3yUeHUs Kypca sBIseTcsl JOPMUPOBAHUE YHUBEPCAIBbHBIX yueOHbIX nericTBuit (YVY /).

Pecynamuenvie YY/[:

® CaMOCTOSITENbHO OOHApPYKUBATh U (HOPMYIHUPOBATH YUEOHYIO MPOOIeMy, ONpeaensaTh nenb Y /1;

® BbIABUI'aTb BEPCUHN PCUICHUA HpO6J'I€MBI, OCO3HaBaThb (I/I HHTCPIIPETUPOBATL B CIIyHac HCO6XOI[I/IMOCTI/I) KOHEYHBII pe3yibTar, BLI6I/IpaTI> cpeacT-
Ba JOCTUKCHUS LCJIN U3 NIPCAJIOKCHHBIX, d TAKKE UCKATh UX CAMOCTOSATCIIBHO,

® COCTaBJIAThH (MHIMBUIYaJbHO WM B TPYIIE) IJIaH pelIeHUs po0aeMbl (BBIITOJIHEHUE IPOEKTA);

e paboTas 10 IUIaHy, CBEPATh CBOW JCHCTBHS C IEIbI0 U TP HEOOXOIUMOCTH MCTPABISATH OMIMOKHA CAMOCTOSTENHHO (B TOM YHCIE KOPPEKTHPO-
BaTh IUIAH);

® B JHaliOTe C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSITENILHO BHIOPAHHBIE KPUTEPHUH OIICHKH.

Ho3znaeamenvnvie YY/[:

MIPOBOANTH HAOMIOACHUS U SKCIIEPUMEHT MO PYKOBOJICTBOM YUHUTEJIS;

OCYIIIECTBIISTh PACIIMPEHHBIN MOUCK MHPOPMAITNH C UCIIOIB30BaHNEM pecypcoB 6ubnmnorek u MHTEepHETA;

OCYIIECTBIATH BBIOOp Hanbosee 3(h(heKTUBHBIX CIIOCOOOB pEIIeHHs 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUK;

aHAIIM3UPOBATh, CPABHUBATH, KIaCCU(DUIIMPOBATH U 00001IaTh (PAKTHI U SBICHHUS,

JaBaTh ONPEIETICHUS MOHATUSAM.

Kommynuxamuenwie YY/I:

® CaMOCTOSITEIPHO OPTaHU30BBIBATh yU€OHOE B3aUMOJICHCTBHE B TPYIINE (OMPENEsATh 00IINE 11U, T0TOBAPUBATHLCS APYT C IPYTrOM H T.11.);
® B JIUCKYCCUU YMETh BBIIBUHYTh apT'YMEHThI U1 KOHTPAPTYMEHTHI;

® YYUTHCS KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHIO, C TOCTOMHCTBOM MPU3HABAThH OLTUOOYHOCTH CBOETO MHEHUS U KOPPEKTUPOBATH €T0;



® TOHMMAsl MMO3UIUIO APYroro, pa3inyaTh B €ro peuu: MHEHUE (TOUKY 3peHHs ), J0Ka3aTelbCTBO (apryMeHThl), (haKThl (TUIIOTE3bl, aKCHOMBI, TE€O-
pun).

IIpenmMeTHBIM Pe3yJabTATOM H3YUYCHHS Kypca SIBISIETCS CHOPMHPOBAHHOCTD CIICAYIOIIUX YMEHUH.

BorinyckHuk Hayuyurtcs B 5-6 kiaccax (1J1s1 MCNOJb30BAHUS B MOBCEIHEBHOM KN3HHU U 00ecneYyeHUs BO3MOKHOCTH YCIEIIHOTO MPOA0JIkKe-
HHs 00pa3oBaHusi HA 0230BOM YPOBHE)

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMH: MHOYKECTBO, JIEMEHT MHOXECTBA, TIOJIMHOXKECTBO, IPHUHA/IJICKHOCTD;
® 33/1aBaTh MHOXKECTBA MEPEUNCICHUEM UX DJIEMEHTOB;
® HaXOIUTb HGpGCG‘-IGHI/Ie, O6L€HI/IHGHI/IG, IIOAMHOXECTBO B HpOCTCfILHPIX CI/ITyaI_[I/IﬁX.
B noBceHeBHOI KU3HU U IPH U3YyYEHUU JAPYTUX NPeIMETOB:
® pAacMno3HaBaTh JOTMUYECKU HEKOPPEKTHHIC BHICKA3bIBAHUSI.
Yucaa
e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMH: HATYpaIbHOE YKCIIO0, 1IEJI0€ YUCII0, OOBIKHOBEHHAS IpO0b, TecATUYHAs IPO0b, CMEIIaHHOE YUCTIO,
panMoHAIBHOE YUCIIO;
KCIOJIb30BaTh CBOMCTBA YKUCEJ U MpaBUjia JEHCTBUHN C palldOHAIbHBIMU YUCIIAMH TIPU BBITTOJTHEHUH BBIYUCIICHUH;
KCIOJIb30BaTh MPU3HAKU JEITUMOCTH Ha 2, 5, 3, 9, 10 1ipu BBINOJHEHUH BBIYUCIICHUN U PEIICHUM HECJIOKHBIX 3a/1a4;
BBIITIOJIHATH OprFJIeHI/Ie paIII/IOHa.HI)HI)IX YUCCJI B COOTBECTCTBUHU C HpaBI/IJIaMI/I;
L] CpaBHI/IBaTI) paLII/IOHaJII)HBIG qucia.
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:
® OIEHUBATh PE3YyJIbTAThl BBIYMCICHUHN IPU PELICHUU IPAKTUYECKUX 33/1aY;
® BBINOJHATH CPABHEHUE YHCEII B PEAIbHBIX CUTYALIUSX;
® COCTaBISITh YHCIIOBBIE BBIPAKECHUS NP PEIICHUH MPAKTUYECKHUX 3a7a4 U 3a7a4 U3 IPYTUX YU4eOHBIX MPEAMETOB.
CTaTuCTHKA M TeOpHs BEPOSTHOCTE
e [IpencraBnsTe JaHHBIC B BUE TAOIUIl, AHArpaMM,
® yuTaTh WH(GOPMAIIUIO, IPEJCTABICHHYIO B BUE TaOIUIIbI, TUATPAMMBI.
TexkcToBbIE 321241
L] PCI_HaTB HCECJIOXHBIC CHOKCTHBIC 3a1a4n paSHI)IX THUIIOB HaA BCC apI/I(l)MeTI/I‘IeCKI/Ie }IeﬁCTBI/IH;
® CTPOUTH MOJEIb YCIOBHS 3a/1auM (B BUJE TAOJHUIIbI, CXEMbI, PUCYHKA), B KOTOPOM JaHbl 3HAUYEHUS JIBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYUH, C
[IETTBIO TIOMCKA PEIICHUS 3a/1a4u;
® OCYIIECTBISATH CIIOCOO MOKMCKA PEIIeHHs 33/1a4, B KOTOPOM PACCYKIEHUE CTPOUTCS OT YCIOBUS K TpeOOBAaHUIO WM OT TPEOOBAHUS K YCIOBHIO;
COCTABJISITh TUIAH PELICHUS 33]1a4H;
BBIJIEJISITh 3TAMbI PEIICHUS 3a7a4H;
MHTEPIPETHUPOBATH BHIYUCIIUTEIIbHBIC PE3YJIbTATHI B 33/1a4e, HCCIIEIOBATh MOJYIYEHHOE PEIICHUE 3a/1a4H;
3HATh Pa3IMUNE CKOPOCTEH 0OBEKTA B CTOSYCH BOJIC, TPOTUB TEUCHHUS U 110 TEYCHHUIO PEKU;
periaTh 3aJa4i Ha HaXOXICHUE YaCcTH YUCJIa U YUCIIa 110 €ro YacTH;



e pemiaTh 3a/la4M Pa3HbIX TUIIOB (Ha pabOTy, HA MOKYNKH, Ha JIBM)KEHHUE), CBA3BIBAIOLIMX TPU BEIUUYHMHBI, BBIJICJIATh 3TH BEIMYUHBI U OTHOLICHHUS
MEXy HUMY;

® HAXOJWTbH MPOLEHT OT YUCJIA, YACIO IO MPOLEHTY OT HEro, HaXOAMUTh IPOLEHTHOE OTHOUICHUE ABYX YHUCEJN, HAXOAUTh IPOLEHTHOE CHUXKCHUE
WJIY IIPOLIEHTHOE NOBBIIICHNUE BEJINYUHBI;

® pelIaTh HECIOKHBIEC JIOTUYECKHE 3a1a4l METOJOM PACCYKIACHUM.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® BbIIBUraTh TUIIOTE3bI O BO3MOKHBIX IPEACIIbHBIX 3HAUEHUSAX HCKOMBIX BEJIMYMH B 3a]1a4e (AeaTh NIPUKUJIKY).

Harnsanas reomerpus
I'eomerpuueckue purypsi

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHAMH: PUTYypa, TOUKA, OTPE3OK, MpsiMas, JIyd, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YEThI-
PEXYTOJIbHUK, MPSIMOYTOJIBHUK U KBaJpaT, OKPYKHOCTb U KPYT, IPSMOYTOJIbHBIN Mapajuienenunes, kyo, map. M3o0paxars nzydaemble GUIypbl OT PyKU U
C TIOMOIIBIO JINHEWKHU U LIUPKYJIS.

B noBceHeBHOM KU3HM M NIPH M3YYCHHH APYTUX NPEJIMETOB:

e pelaTh NPAaKTUYECKUE 337au C IPUMEHEHUEM NPOCTEHIINX CBONCTB QUTYD.
HN3mepeHusi M BBIYMCICHUSA

® BBINOJIHATh U3MEPEHUE AJIMH, PACCTOSHUMN, BEJIMUUH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB I H3MEPEHUH IIMH U YIJIOB;

® BBIUUCIIATH IUIOIAAHU PSIMOYTOJIbHUKOB.
B noBceaHeBHOM KU3HU U NIPH U3YYEHUH APYIUX NPEeIMETOB:

® BBIYUCIITH PACCTOSHUS HA MECTHOCTH B CTaHJAPTHBIX CUTYALMSIX, IIJIOMAAN IPSIMOYTOJIbHUKOB;

® BBINOJIHATH MPOCTEUIINE TOCTPOCHUS U U3MEPEHUSI HA MECTHOCTH, HEOOXOJUMbIE B PEAIbHOM KU3HHU.
Hcropuss MaTeMaTHKH

® OIIMCBHIBATh OTJAEIBHBIE BBIIAIOIIMECS PE3YJIbTAThl, [IOJYYEHHBIE B XOJ1€ PA3BUTHs MATEMAaTUKH KaK HAyKH;

® 3HATh IPUMEPHI MATEMAaTUYECKUX OTKPBITUNA U UX aBTOPOB, B CBSA3U C OTEUYECTBEHHOW ¥ BCEMUPHON UCTOPHUEH.

BbInyCKHUK MOJIYy4YHT BO3MOKHOCTh HAYYHThCA B 5-6 Kiaaccax (s o0ecniedeHHs BO3MOKHOCTH YCIICIIHOTO NMPOJOJIKEeHHs1 00Pa30BAHMA HA
0230BOM M yri1y0JIéHHOM YPOBHSIX)
DJIeMeHTbI TeOPUH MHOKECTB M1 MATEeMaTHYeCKOH JIOTUKH

e  Onepuposamv NOHAMUAMU: MHONHCECEO, XAPAKMEPUCMUKYU MHONHCECMEBA, NEMEHI MHONICECMEd, NYCHmoe, KOHeYHoe U DecCKOHeuHoe MHOJICe-
CMB0, NOOMHOIHCECMBO, NPUHAONEIHCHOCb,

e  onpeodenamv NPUHAONEICHOCb INEMEHMA MHONCECMEBY, 00bEOUHEHUIO U NEPeCeyeHuio MHONCECME, 3a0aA8amb MHOICECHEO C NOMOWbIO nepe-
YUCTIEHUS DNNeMEHMO8B, CI06ECHO20 ONUCAHUSL.
B noBcenHeBHOM KU3HU U NIPH M3YYEHUH APYIUX NPEIMETOB:

®  Pacno3Haeamb 02U4eCKU HeKOpPPeKmHuble 6biCKA3bI6aAHUSL,

® CmMpoumv YenouKu yMo3akaAOYeHU Ha OCHO8e UCNONb308AHUA NPABGUIL IOSUKU.
Yucna



o Onepuposamv NOHAMUAMU: HAMYPATbHOE YUCTO, MHONICECMBO HAMYPAIbHBIX YUCEN, Yel0e YUCILO, MHOICECTBO YelblX Yucel, 0ObIKHOBCHHAS
0pobb, decsimuunas Opobb, CMEULAHHOE YUCTO, PAYUOHATLHOE YUCTIO, MHONICECMBO PAYUOHALLHBIX YUCE, 2eOMEeMPUYeCcKast UHMepnpemayus HamypaibHbiX,
Yenvix, payuoHAIbHbIX,

®  NOHUMAmMb U OOBACHAMb CMBLCT ROZUYUOHHOU 3ANUCU HAMYPATbHO2O YUCAA,

®  BLINOJHAMb GBIYUCIEHUSL, 8 MOM YUCTe C UCNONIb30BAHUEM NPUEMOB PAYUOHAILHBIX GbIYUCTEHUL, 0OOCHOBbIBANMb AIOPUMMbL GLINOJIHEHUS Oeli-
cmeuil;

®  ucnoavzosamo npusnaku oerumocmu va 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u npouszeedenus wucei npu 8blNOJHEHUU 8bIYUCIEHUL U PeuleHUU 3a-
0au, 060CHOBbIBAMb NPUSHAKU OETUMOCTIU,

®  BLINOIHAMb OKPY2IeHUe PAYUOHANBHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

®  YNOpA0OUUBAMb YUCIA, 3ANUCAHHbLE 8 8UOe 0OLIKHOBEHHBIX U 0eCAMUUHBIX Opobell,

e naxooumv HO/] u HOK uucen u ucnonv3oeams ux npu pewieHuu 3a04a, .

®  onepuposamv NoHsAMUEM MOOYIb YUCIA, 2e0MeMPULEeCKdsl UHMePNpemayus MOOYJs YUCIA.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  NpUMEHIMb NPAGUILA NPUOTIUINCEHHBIX GLIYUCIEHUL NPU PeUleHUY NPAKMUYEeCKUX 3a0ay U peulenu 3a0ay Opyeux y4eOHbiX npeomemos,

®  BLINOIHAMb CPAGHEHUE PE3VIbMAMO8 BbIYUCIEHUL NPU PEUEHUU NPAKMUYECKUX 3A0a, 8 MOM YUCLe NPUOTUNCEHHBIX 8bIYUCTIEHUL,

®  COCMABIAMb YUCTOBbLE BLIPAICEHUS U OYCHUBAMb UX 3HAYEHUSL NPU PEUEHUU NPAKMUYECKUX 3a0ay U 3a0a4 u3 Opyeux yueOHblX npeomMemos.
YpaBHeHUs] U HEPABEHCTBA

o Onepuposamv NOHAMUAMU. PABEHCMBO0, YUCI080€ PABEHCMEBO, YPABHEHUE, KOPEeHb VPAGHEHUS, PEUEHUe YPABHEHUS, YUCTI080€ HePaABEHCHEO.
CTaTuCcTHKA M TeopHs BEPOSITHOCTEH

e Onepuposamb NOHAMUAMU: CMOJIOYAMbLE U KPY2OBble OUAZPAMMbL, MAbaIUYbl OAHHBIX, CpeOHee apupmemuyeckoe,

®  uzsneKamsv, UHGOpMaAYUIo, NPEOCMAasIeHHYIO0 8 MAOIUYAX, HA OUACPAMMAX ),

® cocmaeiames madIUYbl, CMPOUMb OUACPAMMbL HA OCHOBE OAHHBIX.

B noBceaHeBHO KU3HM ¥ TIPU U3YYEHUH APYTUX NMPEIMETOB:

®  u3BIEKAMb, UHMEPNPEMUPOBAMb U NPE0OPA308bI6AMb UHGOPMAYUIO, NPEOCMABIEHHYI0 8 MAOIUYAX U HA OUASPAMMAX, OMPANCAIOWYIO CEOT-

CM8a u XapakmepucmuKu peailbHblX NPoYeccos U sI8IeHuUl.

TekcToBbIe 3a1aUn

Pewamv npocmuie u crodcnvie 3a0ayu pazuvlx munos, a maxice 3a0a4u NOSbIUUEHHOU MPYOHOCU,

UCNOIb306AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEU MEKCMO8 CLONCHBIX 3a0ay OJisk NOCMPOEHUsL NOUCKOBOLL CXeMbl U peulenus 3a0ay,
3HAMb U NPUMEHAMb 00a CNOCoOa NOUCKa peutenusi 3a0ay (om mpebosanus K yCi08Uuio U om yCiosus K mpebosanuro),
MOOenUpo8ams pAccyHcoenus npu NOUCKe peuleHus 3a0ay ¢ NOMOWbI0 2pagh-cxemol,

8b10€IAIMb IMANBl PeueHUs 3a0a4 U CO0epHCanUe Kaxrcoo2o Smand,

UHMEPNPEMUPOBAMb GbIYUCIUMENbHBLE PE3YIbIMAMbL 8 3a0aue, UCCIe008amb NOJYUEHHOe peuleHue 3a0ayul;

®  AHATUBUPOBAMDL BCEBOZMONCHBIE CUMYAYUU B3AUMHO20 PACHONIONCEHUSL 08YX 00BLEKMO8 U U3MEHeHUe UX XAPAKMepUcmuK npu CO8MeCHmHOM
08udiceHUU (CKOPOCMb, 8peM, PACCMOAHUE) NPU peuleHUU 3a0ay Ha 08UdceHUe 08YX 00bEKMO8 KaK 8 0OHOM, MAK U 8 NPOMUBONOLONCHBIX HANPAGIEHUSX,



®  UCCe008amyb 8CEBO3MONCHBIE CUMYAYUY NPU PeUeHUU 3a0ay HA 08UdCEHUe NO peKe, PACCMAmMPUBamy pasHvle CUCEMbl OMCYEéma;

®  pewams pasHOOOPA3HbBLE 3A0aYU «HA YACTUY,

®  pewams U 000CHOBbLIBAMb C80€ peuleHle 3a0ay (8blOeNamb MamemMamuieckKyio OCHO8Y) Ha HAX0HCOeHUe Yacmy YUCId U YUCa NOo e20 Yadcmu Ha
OCHOB8€ KOHKPEMHO020 CMbLCIA Opoou;

®  0CcO3HABaAMb U 0OBACHAMb UOCHMUYHOCb 3A0aY PA3HBIX MUNO0E, CEA3LIBAIOWUX MPU BeTUYUHBL (HA pAOOMY, HA NOKYAKU, HA 08UICEHUE); 8blOe-
JIAIMb MU BEUYUNBL U OMHOULEHUS MENHCOY HUMU, NPUMEHAMb UX NPU peuleHul 3a0ai, KOHCMPYUposams coocmeeHmble 3a0auu YKa3aHHbIX MUnos.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH APYTUX NPeIMETOB:

®  gvI0eNAMb NPU peueHuy 3a0ay XapaKmepucmuKku paccmampugaemol 6 3a0ave Cumyayuu, OmauyHvle Om peaibHuiX (me, 0m KOmopwix abcmpa-
2UPOBANIUCY), KOHCMPYUPOBAMb HOBblEe CUMYAYUU C YUEMOM dMUX XAPAKMEPUCIUK, 8 YACMHOCMU, NPU PeuleHUuY 3a0a4 Ha KOHYeHmpayuu, y4umsleams
NJIOMHOCMb Beujecmed;

®  pewams U KOHCMPYUPOBAmMbsb 3a40a4U HaA OCHOBE PACCMOMPEHUS PEalbHbIX CUMYAYULl, 8 KOMOPbIX He Mpedyemcs MOUHblU 8bIYUCTUMETbHBII P e-
3yn1emam;

®  pewams 3a0a4u HA OBUNCEHUE NO peKe, PACCMAMPUBASL PA3HbIE CUCEMbL OMCcYemd.

Harasanas reomerpust
I'eomerpuueckue purypsi

o /I361€KAMb, UHMEPNPEMUPOBAMD U NPEO0OPA308bIEAMb UHDOPMAYUIO O 2e0MEMPULECKUX (PUucypax, npeocmasienHyIo Ha 4epmexcax,

®  uz00Opasxcamov uzyuaemsvie hueypol om pyKu u ¢ NOMOUWBIO KOMNBIOMEPHLIX UHCTPYMEHMOB.
HN3mepeHus u BbIYMCIECHUS

®  GLINOIHAMb UBMEPeHUe ONUH, PACCMOAHUL, 8ETUYUH Y208, C NOMOUbIO UHCIMPYMEHMO8 OJisl USMEPEeHUll ONUH U Vell08;

®  BLIUUCTAMb NIOWAOU NPIMOY2O0IbHUKOS, KBAOPAMO8, 00HEMbL NPAMOY20IbHbIX NAPAIelentunedos, Kyoos.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH TPYTUX NPeIMETOB:

®  GLIYUCTAMb PACCNOAHUS HA MECIMHOCMU 8 CMAHOAPMHBIX CUMYAYUSX, NIOUAOU YUACIKO8 NPAMOY20]IbHOU (hOpMbl, 00BEMBL KOMHAM,

®  GLINONHAMb NpOCMeluUe NOCMPOEHUs HA MECMHOCMU, HEODX0OUMbLE 8 PEANbHOU HCUSHU,

®  OyeHUBAMb PA3MEPHI PEANbHBIX 00BLEKMO8 OKPYHCAIOULe20 MUDA.
Hcropus MaTeMaTUKH

. Xapaxmepuzoeams 6K1A0 8blOAIOWUXCA MAMEMAMUKOS 8 PA3BUMUE MAMEMAMUKU U UHbIX HAYYHBIX 0ONacmell.

BeinyckHuk Hayuurces B 7-9 kiaccax (AJ1s1 MCIIOJb30BAHUS B MOBCEIHEBHOM KNU3HM U 00ecneYyeHUs BO3MOKHOCTH YCIEIIHOTO MPOAO0JIkKe-
HHUS 00pa3oBaHusi HA 02a30BOM YPOBHe).
DJIeMEeHTbI TeOPUH MHOKECTB U MATEMATHYECKOI JIOTHKH

e  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMHU: MHOXECTBO, 3JIEMEHT MHOXECTBA, TOJIMHOKECTBO, MMPUHAJIEKHOCTB;

®  33/1aBaTh MHOXKECTBA NIEPEYUCIIEHUEM UX IJIEMEHTOB;

® HAXOJUTh llepeceueHne, 00beJMHEHHE, TOJAMHOKECTBO B IPOCTEUILINX CUTYALIHSX;

e ornepupoBaTh Ha 0a30BOM YPOBHE MOHATHSAMU: OIIpE/IeTIeHHEe, aKCHOMa, TEoOpeMa, 10Ka3aTelbCTBO;

® TIPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI JIJIs1 TOATBEPKICHUS CBOUX BBICKAa3bIBAHUIA.



B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUH APYTUX NMPeIMeTOB:
®  HCIOJIB30BaTh TpadUIeCcKOe MPEACTABICHUE MHOXKECTB IS ONUCAHUS PEATbHBIX MPOIECCOB U SBJICHUH, TP PEIICHUH 3a7a4 JPYTHX YIeOHBIX
MPEAMETOB.
Yucaa
e OmepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSIMH: HATypaJlbHOE YHCIIO, IIEJI0€ YUCIIO, OOBIKHOBEHHAS JIPOOb, JECATUYHAS JPOOb, CMEIIaHHas
Ipo0b, paloHATBHOE YHUCII0, apu(PMETUISCKUIN KBAPATHBIN KOPEHB;
®  HCMOJIb30BAaTh CBOMCTBA YKMCEN U MPaBUJIa JEHCTBUM MTPU BBIOJIHEHUH BHIYMCICHUN;
KCIMOJIb30BaTh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 1ipy BBINOJHEHUH BBIYUCIICHUN U PEIICHUM HECJIOKHBIX 3a/1a4;
BBIIIOJIHATH OKPYTJIEHHE PAllMOHAIBHBIX YMCENI B COOTBETCTBUHU C MTPABUIIAMU;
OIICHUBATh 3HAYCHHUE KBAJIPATHOTO KOPHSI U3 TIOJIOKHUTEIIBHOTO LIEJIOTO YHCIIa;
pacro3HaBaTh pallMOHAIBHBIC U UPPAIlMOHAIBHBIC YHCIIA;
®  CpaBHUBATH YHUCIIA.
B noBceHeBHOI KU3HU U IPH M3YYEHUU APYTUX NPeIMETOB:
®  OLICHUBATh PE3YJIbTATHl BHIYMCICHHN PU PEIICHUH MPAKTUYECKUX 3a/a4;
®  BBINOJIHATH CPABHEHHUE YMCEI B PEAJIbHBIX CUTYaLHSIX;
®  COCTaBJIATH YUCIIOBBIC BHIPAKEHUS MPU PEIICHUH MPAKTUYECKUX 3a/1a4 U 33]1a4 U3 IPYTUX YU4eOHBIX MPEAMETOB.
ToxnecrBeHHbIE IPe0Opa30BaHUA
e  BhINonHATH HECIOXKHBIE TPEoOpPa30BaHUS 71 BBIYMCICHUS 3HAUCHUN YHCIIOBBIX BBIPAKEHUH, COAEPIKAIUX CTENEHU ¢ HATYpaJlbHBIM MOKa3a-
TEJIEM, CTETIEHU C LIeJIBIM OTPULIATEIbHBIM MIOKA3aTeeM;
®  BBHINOJHATH HECIOXKHBIC TTPEOOPA30BAHMS TIEJIBIX BBIPAKEHUHN: PACKPBIBATh CKOOKHU, TPUBOJIUTH IMOJJOOHBIE ClIaraeMEbIE;
®  WCIOJIb30BaTh (JOPMYIIBI COKPAIIEHHOTO YMHOXEHUS (KBaJpaT CyMMbI, KBaJIpaT Pa3HOCTH, PA3HOCTh KBAJIPaTOB) JJIS YIPOIICHUS BBIYUCICHUI
3HA4YECHUM BBIPAKECHUN;
®  BBINOJIHATH HECIOXKHBIE MPpeoOpa3zoBaHus APOOHO-TUHEHHBIX BBIPAXKEHUN U BBIPAXKEHUN C KBaJIPATHBIMHU KOPHSIMHU.
B noBceHeBHOM KU3HM U MPU U3YYEeHUH JAPYTUX NPeIMeTOB:
®  TIOHMMAaTh CMBICII 3aIIMCH YKCIIa B CTAHJAPTHOM BH/IC;
e  omepupoBaTh Ha OA30BOM YPOBHE MOHITHEM «CTaHAPTHAS 3aMKUCh YHUCIIA.
YpaBHeHNs U HEPABEHCTBA
e  OmnepupoBarh Ha 0a30BOM YPOBHE MOHSATHSMH: PABEHCTBO, YMCIOBOE PABEHCTBO, YPAaBHEHHE, KOPCHb YPABHEHUS, PEIICHUE YPaBHEHUS, YHUCIIO-
BOE€ HEPABEHCTBO, HEPABEHCTBO, PEIICHNE HEPABEHCTRA,
MPOBEPSTH CIPABEAJIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
peuiaTh JIMHEHbIE HEPAaBEHCTBA U HECIIOKHbIE HEPABEHCTBA, CBOJISIINECS K IMHEUHBIM;
peniaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YPAaBHEHUI, HEPABEHCTB;
MIPOBEPSTH, SIBISIETCS JIM JAaHHOE YHCIIO PEIICHNEM ypaBHEHUS (HEPaBEHCTBA),
peliaTh KBaJIpaTHbIe YpaBHEHUS M0 GopMyIie KOpHEH KBaIpaTHOTO yPaBHEHUS;



e 1300pakaTh pPELICHUS HEPABEHCTB U UX CUCTEM Ha YHCIIOBON MPSIMOH.
B noBceaHeBHOI KU3HM U NIPU U3YYEeHUH APYTUX NPeAMETOB:
®  COCTaBJIATH U PEIIATh JIMHEHHBIC YPAaBHEHUS NIPH PEIICHUH 3a]1a4, BO3HUKAIOIINX B IPYTHX yU4EOHBIX MPEAMETAX.
DOyHKIUH
e Haxonuts 3HayeHue GpyHKIUU MO 3aJaHHOMY 3HAYCHHIO apTyMEHTa;
®  HaxOJUTh 3HAYCHHE apryMEHTA IO 33/IaHHOMY 3HaYeHUIO (YHKIIUU B HECTIOKHBIX CUTYAIUIX;
®  OmpeleNsTh MOJ0KEHHE TOUKH 10 e€ KOOpAuHATaM, KOOPAMHATHI TOYKH M0 €€ MOJI0KEHUIO Ha KOOPIMHATHON IIIOCKOCTH;
e 10 rpaduKy HaXOJAUTh 00JIACTh OMPECIICHUs], MHOKECTBO 3HAUYCHUH, HYIU (YHKIIUH, POMEKYTKH 3HAKOMIOCTOSHCTBA, IIPOMEKYTKH BO3pacTa-
HUS ¥ yOBIBaHUS, HAaNOOJIbIIICEe U HAMMCHbINICE 3HAYCHUS (DYHKIINU;
e  cTpouTh rpaduk TUHEHHON GYHKINH;
®  MPOBEPATH, ABJISAETCS JIU NaHHBIN rpaduk rpadukom 3aaaHHON GYHKINK (TMHEHHOHN, KBaAPATUUHOM, 0OpaTHOM MPOMOPLUHUOHATEHOCTH);
e  ompeneNsITh NPUOIMKEHHBIE 3HAYSHUS KOOPIUHAT TOUKH MepeceueHus rpadukoB (yHKIIMIA;
e  omnepupoBaTh Ha OA30BOM YPOBHE MOHATUSMU: MOCIEI0BATEIBHOCTD, apupMETHIECKasl IPOTPeCCrs, TEOMETPUUYECKAsi IPOTPECcCHs;
e  pemiath 3aJ1a4M Ha MPOTPECCUH, B KOTOPHIX OTBET MOKET OBITh MOJyU€H HEMOCPEICTBEHHBIM MOACUETOM 03 MpUMEHEHUs (HOPMYIL.
B noBceHeBHOM KU3HM ¥ IPH U3YYEHUH APYTUX MPEIMETOB:
®  CIOJIb30BaTh TpaduKU pealbHBIX MPOIECCOB M 3aBUCUMOCTEH AJIs OMpeIeleHus] UX CBOMCTB (HauOOMbIINe U HAUMEHbBIIINE 3HAYEHUs, IPOMe-
KYTKH BO3pACTaHMs U yObIBaHUS, 00JIACTH MOJOKUTENBHBIX U OTPUIATEIBbHBIX 3HAYCHHUN U T.I1.);
®  HCIIOJIB30BATh CBOMCTBA JIMHEHHOW (PYHKIINU U ee TpaduK MpH pEeIIeHUH 3a/1a4 U3 APYTUX YICOHBIX TPEIMETOB.
CTaTHCTHKA U TeOpHs BEPOSITHOCTEH
e lIMeTh mpencTaBiICHUE O CTATUCTHYECKUX XapaKTEPUCTHUKAX, BEPOSTHOCTHU CIIY4alHOTO COOBITHS, KOMOMHATOPHBIX 3aa4ax;
pemate mpocTeiiire KOMOMHATOPHBIE 331a4M METOJIOM MIPSIMOTO U OPraHU30BAHHOTO Tiepedopa;
MIPEJICTaBIATh IaHHbIE B BUJIE TaOIHII, TUarpamm, rpaduKos;
YUTaTh WH(OPMAILIKIO, TPECTABICHHYIO B BUE TaOIUIIbI, TUarpaMMbl, Tpaduka;
OTIPE/ICIIATH OCHOBHBIC CTATUCTHUECKUE XapaKTEPUCTHKH YHUCIIOBBIX HAOOPOB;
OIICHUBATh BEPOSITHOCTH COOBITHS B TIPOCTEHUINTNX CITydasix;
®  HMETh MPEJICTABJICHHUE O POJIM 3aKOHA OOJBIINAX YHCENT B MACCOBBIX SIBIICHUSX.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:
®  OIEHUBATh KOJIMYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Mepedopa;
®  UMETh MPEJICTABICHHUE O POJIU MPAKTHYECKH JOCTOBEPHBIX U MAIIOBEPOSTHBIX COOBITUI;
® CpaBHUBATh OCHOBHBIC CTATUCTUYECKHE XapAaKTEPUCTUKH, TOJyYEHHBIC B MPOIIECCE PEIICHHs TPUKIATHON 3ajaui, H3y4eHUs] PEAbHOTO sIBJIe-

HMUS,

®  OIEHUBATh BEPOSTHOCTH PEATHHBIX COOBITUH U SIBICHUN B HECIIOXKHBIX CUTYaIIUSX.
TexcToBBIE 3a70aYH

o PGI_HaTB HCECJIOXHBIC CHOKECTHBIC 3a1a4n paSHI)IX THUITIOB HA BCC apI/I(l)MeTI/I‘IeCKI/Ie I{GﬁCTBHﬂ;



®  CTPOWTH MOJEIb YCIOBHS 3a7auu (B BHJIE TaOIUIIbI, CXEMBI, PUCYHKA WJIM YPABHEHHS ), B KOTOPOU JIaHbI 3HAYCHHUS JIBYX U3 TPEX B3aUMOCBSI3aH-
HBIX BEJIMYHMH, C [IEJIbIO TIONCKA PEIICHUS 33/1a4H;

®  OCYIIECTBIISTH CIIOCOO MOMCKA PEIIeHUs 33]]a4i, B KOTOPOM PACCYXkKICHUE CTPOUTCS OT YCIOBHS K TPEOOBAHUIO UM OT TPEOOBAHUS K YCIIOBUIO;

L] COCTAaBJIATH IIJIaH peH_IeHI/HI 3aJa4u,

[ ] BBIACJIATH 3TAIlbl peH_IeHI/ISI 3agda4u,

®  HHTEPHPETUPOBATH BHIUMCIUTEILHBIC PE3yAbTATHl B 33]a4€, MCCIIEC0BATh MMOTYICHHOE PEIICHHE 3a/1a4H;

e  3HATh Pa3IMYHUE CKOPOCTEH 00BEKTA B CTOSIUCH BOJIC, IIPOTHB TCUCHUS H [0 TCUCHUIO PEKH;

e  pemrarh 3aJI1a4M Ha HAXOXJICHHWE YaCTH YHCJIa M YUCIIa 110 ero YacTH,

e  pemiarh 3a/1a4M Pa3HbIX THIIOB (Ha paboTy, HA MOKYIKH, HA JABM)KCHHE), CBA3BIBAIOIINX TPH BEITMYUHBI, BBIJCIATH ITH BEJIMYUHBI U OTHOIICHHUSI
MEXy HUMH,

L] HaXOIUTh HpOHeHT OT 4ucJjia, 4YucCJIO 110 HpOIIeHTy OT HETro, HAXOAUTh HpOHeHTHOC CHMXCHUC NIN HpOHeHTHOe ITOBBIINICHUEC BECIINYNHBI,

®  pemIaTh HECJIOXKHBIC JIOTHYSCKUE 33]Ja9d METOJIOM PACCYKICHHIA.
B noBceHeBHOM KU3HM ¥ IPH U3YYEHUH JPYTUX MPEIMETOB:

®  BBIIBUTATh TUIIOTE3bI O BO3MOXKHBIX MPEICIbHBIX 3HAYCHUAX HCKOMBIX B 33/1a4e BEJIMYUH (JeTaTh MPUKHUIIKY).
I'eomeTpuueckue purypsl

e  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMH '€OMETPHUUECKUX (DUTYD;

®  U3BJCKATh HH(OPMAIIMIO O TEOMETPUIECKUX (PUTypax, MPEICTABICHHYIO Ha YEPTEkKaxX B SBHOM BH/IC;

e  TMPUMEHSTH JIJS peUIeHHs 3a/1a4 reoMeTprudeckue PaKThl, €CIIM YCIOBHS UX IPUMEHEHUS 3aJ]aHbl B IBHOU QopMme;

e  pemiaTth 33J1a4M Ha HAXOXJIEHHWE T€OMETPUUYECKUX BETUYHH 0 00pa3liaM WIIH aJrOpUTMaM.
B noBceHeBHO KU3HM U NIPH U3YYEHUH APYTUX MPeIMETOB:

L] HCIIOJIB30BATh CBOﬁCTBa FGOMeTpI/I‘-IeCKI/IX (1)I/Il"yp JJI peHIeHI/ISI TUIIOBBIX 3aJ1a4, BO3HHUKAIOIIIUX B CI/ITyaIII/IHX HOBCG)IHCBHOﬁ JKU3HHU, 3a1a4
MIPAKTUIECKOTO COJICPIKAHUS.
OTHomeHus

e  OmnepupoBaTh Ha 6a30BOM YpOBHE NOHSITUSIMH: PaBEHCTBO (QUTYp, paBHbIE (PUTYphI, PAaBEHCTBO TPEYTOJILHUKOB, MAPAJIJIEIIbHOCTh MPSIMBIX, MTEp-
MEHANKYISIPHOCTh MPAMBIX, YIIIBI MEXKIY MPSMBIMU, IEPIICHIUKYIISAP, HAKIOHHAS, TIPOEKITHS.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  ICIOJIB30BAaTh OTHOIICHHUS JIsI pEUICHUS MTPOCTEHIINX 3a/1a4, BOSHUKAIONIUX B PEATbHOMN JKU3HH.
N3mepenus u BoIYMCIEHUS

e  BEIIOJIHATE U3MEPEHUE JJIMH, PACCTOSIHUI, BEJIMYNH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB JIJIl U3MEPEHH JITUH U YIJIOB;

[ ] HpI/IMeHSITB (1)0pMy.]'II)I nepI/IMeTpa, mIomaanu u 06’I)éMa, IJIomaan HOBerHOCTI/I OTICIIBHBIX MHOFOFpaHHI/IKOB HpI/I BBIYHMCJIICHUAX, KOTrJa BCC
JAaHHBIC UMCHOTCA B YCJ'IOBI/II/I;

e mpuMeHsTh TeopeMy Iludaropa, 6a30Bbie TPUTOHOMETPHUUECKHUE COOTHOIICHHUS AJIsi BBIYUCIICHUS ITMH, PACCTOSIHHM, IO B MPOCTEUIITNX
ClIydasx.
B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPEIMETOB:



®  BBIUUCIATH PACCTOSHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYALUSX, IUIOIAAN B MPOCTEHIINX CIydasx, IPUMEHATh (JOPMYIIbl B IPOCTEHIINX CHU-
TyalMsiX B TOBCEIHEBHOM JKU3HMU.
I'eomeTpuyeckue nocTpoeHus

e M300pakaTh TUIIOBBIE IJIOCKUE PUTYPBI U (PUTYPBI B IPOCTPAHCTBE OT PYKU U C TOMOILBIO HHCTPYMEHTOB.
B noBcenHeBHOM KU3HHM M NIPH U3YYECHHH APYIHX NPEJIMETOB:

®  BBINOJHATH MPOCTEHIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOAUMBIE B PEAIBHOM KU3HHU.
I'eomeTpuueckune npeodpazoBaHus

e  Crpouts purypy, CHMMETPUYHYIO JaHHOH (UIype OTHOCUTEIBHO OCH U TOUKHU.
B noBcenHeBHOM KU3HM M NIPH U3YYCHHH APYTUX NPEAMETOB:

®  pacro3HaBaTh JIBUKEHUE OOBEKTOB B OKPYXKAIOIIEM MUPE;

®  pacro3HaBaTh CUMMETPUYHBIE (PUTYPHI B OKPYXKAIOILEM MUPE.
BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

e  OmnepupoBaTh Ha 0a30BOM YPOBHE MTOHATHSIMH BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOPA Ha YUCIIO, KOOPAUHATHI HA IJIOCKOCTH;

e OmnpeneNTh NPUOIMKEHHO KOOPAUHATHI TOUKH 110 €€ N300payKEHUI0 HAa KOOPAUHATHOM MJIOCKOCTH.
B noBcenHeBHOM KU3HM M TIPU M3YYEHHHU APYTUX NPeIMETOB:

®  HCIIOJIB30BATh BEKTOPBI I PELIECHUS IIPOCTEUILNX 3a/1a4 HA OIPEIECIICHNE CKOPOCTH OTHOCUTENIBHOTO IBUKEHUS.
Hcropust MaTeMaTHKH

e  OmnuchIBaTh OTAENbHBIE BHIAAIOIINECS PE3YIbTAThI, IOJYyYEHHbIE B XOJI€ PA3BUTHS MaTEMATUKU KaK HAyKH;

®  3HATH IPUMEPBI MATEMATUYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3M C OTEYECTBEHHON U BCEMHUPHOMN UCTOPHUEH;

e [IOHMMAaTh POJIb MATEMATUKH B pa3BUTHH Poccuu.
MeToabl MATEMATHKH

e  BriOuparh MoaAX0IAUINI U3YyUEHHBINH METOJ ISl pELIEHUH N3YYEHHBIX TUIIOB MaTEMaTUYECKUX 3a/1ay;

e [IpuBoAMTH MPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B OKPYKaloIIel JeHCTBUTENLHOCTH U IPOU3BEICHUSIX HCKYCCTBA.

BbINyCKHUK NMOJTYYUT BO3MOKHOCTH HAYUYHThCH B 7-9 Ki1accax s odecrnedeHUusi BO3MOKHOCTH YCIIEIIHOT0 NMPOJOJIKeHHs 00pa30BaHus HA
0230BOM U yri1y0JIéHHOM yPOBHSX.
DJIEeMEHTBI TEOPHH MHOKECTB 1 MATEMAaTHYECKOM JIOTHKH

e Onepuposamv NOHAMUAMU: ONpeoeneHue, meopema, aKCuoma, MHOACECME0, XAPAKMePUCMUKU MHONCECMEBA, dTIEMEHNM MHOJICECMEA, NYCHOe,
KOHeUHOe U OeCKOHeUHOe MHOICECMBO, NOOMHONCECIE0, NPUHAOTIEHCHOCMb, GKIIOUEHUE, PABEHCIBO MHONCECME,

®  U300padicamsb MHOJCECMEA U OMHOULEHUE MHOJCECTE C NOMOWbIO KpY208 Junepa;

®  onpeodenams NPUHAONENCHOCIb SNIEMEHMA MHONICECMEY, 00bEOUHEHUIO U NePeCeyeHU0 MHOJICECMS,

®  3a0a6amb MHOJCECMBO C NOMOUWbIO NEPEUUCTIEHUS INEMEHMOE, CIO8ECHO20 ONUCAHUS,

®  onepuposamsv NOHAMUAMU: 6bICKA3LIGAHUE, UCIUHHOCMb U JTOHCHOCHb GbICKA3bIBAHUS, OMPUYAHUE BbICKA3bIBAHUL, ONnepayuu Hao GblCKA3bl6d-
HUSAMU. U, UTU, He, YCII08HbLE 8bICKA3bIGAHUS (UMNIUKAYUL),

®  CmMpoumbv 6bICKA3bI6AHUS, OMPUYAHUSA BbICKA3bIEAHUIL.



B noBceaHeBHO KU3HM ¥ NIPH U3YUYEHHHU APYTUX NPeIMETOB:
®  CcmMpoums YenouKy YMO3AKII0OUEeHUL Ha OCHOBE UCNOIb308AHUSA NPABUIL IO2UKU,
®  UCNONB308AMb MHONMCECMBA, ONEPAYUL C MHONCECMBAMU, UX epaduieckoe npedcmasieHue 0Jisl ONUCAHUS PealbHbIX NPOYECCO8 U ABTeHUII.
Yucaa
o Onepuposamv NOHAMUAMU. MHOINCECMBO HAMYPATbHBIX YUCEl, MHONCECMBO YEIblX YUCE]l, MHONCECMBO PAYUOHANbHBIX YUCe]l, UPPAYUOHATbHOE
YUCTIO0, KBAOPAMHDBIU KOPEHb, MHOMCECEO OeUCMBUMENbHbIX YUCel, 2e0MempudecKds UHmMmepnpemayus HamypaibHbulX, YeablX, PAYyuoOHAIbHbIX, Oelicmeu-
MeNbHbIX YUCE],
®  NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCA,
8bINOIHAMb GLIYUCIEHUS, 8 MOM YUCLE C UCNOIb308AHUEM NPUEMO8 DAYUOHATILHBIX BbIYUCTICHUL,
BbINOIHAMb OKPY2leHUe PAYUOHANbHBIX YUCeT C 3A0AHHOU MOYHOCMbIO,
CPAasHUBAMb PayUOHANbHBLE U UPPAYUOHATbHBLE YUCIA,
npeocmasisims pAyuoOHaIbHOe YUCIO 8 8UOe 0eCAMUYHOU OpooU
YNOpA004UUBAMb YUCLA, 3aNUCAHHbBIE 8 8UOEe 0ObIKHOBEHHOU U 0eCAMUYHOU OpooU,
o naxooumv HO/[ u HOK uucen u ucnonv3oeams ux npu peuleHuu 3a0ad.
B noBceHeBHOM KU3HM U IPH U3YYEHUH APYTUX MPEIMETOB:
®  NpuMeHAmMb NPABUILA NPUOTUNCEHHBIX BbIYUCICHULL NPU PeueHUU NPAKMUYECKUX 3a0ay U peuleHuy 3a0a4 Opy2ux yueOHvlx npeomMemos;
®  BLINOIHAMb CPABHEHUE Pe3VIbMAMO8 8bIYUCTICHUL NPU PeUeHUU NPAKMUYECKUX 3a0ad, 8 MOM YUCLe NPUOTUNCEHHBIX BbIYUCTEHU,
®  COCMABIAMb U OYEHUBAMDb YUCTIOBbLE BbIPANCEHUS NPU PEULeHUY NPAKMUYECKUX 3a0ay U 3a0a4 U3 Opy2ux y4eOHbIX npeomMemos;
®  3anuUCLIBAMb U OKPY2IAMb YUCTIO8ble 3HAYEHUS PeAlbHbIX eTUYUH C UCHONb308AHUEM PA3HLIX CUCIEM UBMEPEHUS.
ToxnecTBeHHbIE IPe0Opa3oBaHUSA
o Onepuposamv NoOHAMUAMU CTNENEHU C HAMYPATbHbIM NOKA3amenem, CIeneHu ¢ YeavlM OmpuyameibHblM noKazamenem,

®  GLINOIHAMb NPEOOPA30BAHUS YETbIX BbIPAICEHUL: OCUCMBUSL C OOHOULEHAMU (CTLOJCEHUE, BbIYUMAHUE, YMHONCEHUE), OClCEUsl ¢ MHO2OYIeHa-
MU (Crodicenue, blyumanue, YMHoN CeHue),

®  BLINOIHAMb PA3LONCEHUE MHOLOUNEHO8 HA MHONCUMENU OOHUM U3 CROCO008. 8bIHeCeHUe 3a CKOOKY, ePYINUPOSKA, UCHOIb308aHUe POpMYIL CO-
KPAUWEHHO20 YMHONCEHUSL,

®  gvidenamb K8AOPAm CyMMbl U PAZHOCMU OOHOYIEHO8,

®  PacKIaodvbIBamsv HA MHONCUMENU KBAOPAMHIL MPEXUIeH,

®  BLINOIHAMb NPEoOPA308AHUS BLIPANCEHULL, COOEPAHCAUUX CIENEHU C YeTbIMU OMPUYAMETbHBIMU NOKA3AMENAMU, Nepexooums om 3anucu 6 Gu-
0e cmeneHu ¢ yeavlm OmpuyamenbHulM NoKazamenem K 3anucu 8 guoe opoou;

®  GLINOIHAMb NPeodPA308aAHUS OPOOHO-PAYUOHANLHBIX BbIPANCEHUI. COKpaujeHue opobell, npugedeHue anreedpauyeckux opoobei Kk obuemy 3Ha-
MeHameno, ClodceHue, YMHOJCeHUe, oeleHue aneebpauieckux opoobeltl, 8o36edenue anzedpaudeckoli 0podou 6 HAMyparbHyIo U Yerylo OmpuyamenbHyio
cmeneHb,;

®  BLINOIHAMb NPEOOPAZOBANUS BLIPANCEHUU, COOEPAHCAUYUX KBAOPATNHBIE KOPHU,

®  gblOeNAMb KBAOPAM CYyMMbL ULU PAZHOCMU O8YUTIEHA 8 GbIPAICEHUSX, COOEPAHCAUYUX KBAOPAMHbIE KOPHU,



®  BLINOIHAMb NPEoOPAZ0BAHUS BLIPANCEHULL, COOEPAHCAUSUX MOOYITb.
B noBceHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NPeIMETOB:

®  BLINOIHAMb NPEOOPA3OBANUS U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8Ude;

®  BLINOIHAMb NPEOOPA30BANUS ANCEOPAULECKUX BbIPANCEHUL NPU PeueHUY 3a0ay Opyeux y4eOHbIX npeoMemos.
YpaBHeHus1 1 HepaBeHCTBA

o Onepuposamv NOHAMUAMU. YPABHEHUE, HEPABEHCMBO, KOPEHb YPABHEH s, peuleHue Hepa8eHCmad, PA8HOCUIbHbLE YPAGHeHUs, 001acmb onpeoe-
JIeHUs ypaeHeHus (HepaseHcmaa, CUcmemyl YyPasHeHUll Ul HepaeeHCms),

®  pewamsv TUHElHblE YPAGHEHUS U YPABHEHUS, C800UMbLE K TUHEUHBIM C NOMOWbIO MOHCOECMBEHHBIX NPe0OPA308aAHUI,

®  pewams K8AOpamMHbvle YPAGHEHUS U YPABHEHUS, CB0OUMbLE K KBAOPAMHBIM C NOMOUIO MOHCOECMEEHHBIX NPEoOPA308aAHULL,

®  peuwams OpOOHO-IUHElIHbIE YPABHEHUS,

o pewamp npocmetiuie uppayuonabivie ypasienus euoa | f (x)=a, \/ f(x)= \/ g(x);

pewams ypasnenus uda X" =a;

peuiams ypagHeHus CnoCoO0M Pa3loNCeHUsl HA MHOMCUMENU U 3AMEHbl NePEMEHHOL,
UCNONIL3068aMb MEMOO UHMEPBANO08 OJisl peUleHUsl YeablX U OPOOHO-PAYUOHATILHBIX HEPABEHCME,
peuiams TuHeliHble YPAGHEeHUs U HePABEHCMBA C NaAPaAMempamu,

peulams HecloNHCHble K8aOPAMHble YPAGHEHUS C NAPAMEMPOM,

Peuamsp HeCloHCHble CUCEMbL TUHEHBIX YPAGHEHUIL C Napamempamu,

®  peuams HeCI0NCHbIE YPABGHEHUS. 8 YETIbIX YUCILAX.
B noBceHeBHO KU3HM U TIPH U3YUYEHHHU APYTUX NMPEIMETOB:

® cocmaename u peulams JUHeliHble U K8AOPaAmHble YPAGHEeHUs, YPAGHEHUs, K HUM C800AUUECs, CUCTEMbl TUHEUHbIX YPAGHEeHUll, HEPABEHCME NPU
peueHuu 3a0a4 Opyaux yueOHvlX npeomemaos,

®  GLINOIHAMb OYEHKY NPABOON0000Us Pe3yIbmamos, NOIYHAeMblX NPU PEUeHUU TUHEUHbIX U K8AOPAMHLIX YPAGHEHUN U CUCIEM TUHEUHbIX YDA 8-
HeHUll U HepaseHCma NPU peueHuu 3a0ay Opy2ux y4eOHvlx npeomemos,

®  BuLIOUpamb COOMEemMcmayrowue YpagHe s, HepaseHCmea Uil Ux CUcmemsl 05l COCMABLEHUs. MAMeMamu4eckol Mooenu 3a0anHOU pPedibHOll
cumyayuuy uiu nPUKIAOHOU 3a0ayul;

®  yMemb UHMEPNPEMUPOBAMb NOLYYEHHbI NPU PEUeHUU YPABHEHUS], HePABEHCMEA UYL CUCEMbl Pe3YIbmam 6 KOHMeKcme 3a0aHHOU peanlbHOU
cumyayuu unu NPUKIAOHoOU 3a0ayu.
DyHKIUH

e Onepuposamv noHAMUAMU. DYHKYUOHAILHAS 3A6UCUMOCTb, QYHKYUSA, epapuK GYHKYuU, cnocobbl 3a0anusi GYHKYUU, apeymeHm u 3HadeHue
@yHkyuu, obracme onpedeneHus U MHONICECME0 3HAUEHUU QYHKYUU, Hyau QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb (DYHKYUY, 4ém-
HOCMb/HeYéMHOCMb DYHKYUU,



.. . . . k
® cmpoumbs 2pagpuku TUHENHOU, KEaAOPpaAMmuyHou QyHKyull, 0OpamHolu nponoOpYUOHAIbHOCMU, QYHKYUU 6Uda: y=a+—b, y=x,y=%x,
X+

y=Ix;

® Ha npumepe KEAOPAMUYHOU (HYHKYUU, UCHOIb308amb npeobpasosanus epaguka Gyuxkyuu Y=F(X) ors nocmpoenus epaguros ynrkyuil
y=af (kx+b)+c;

®  cocmaenams YPAGHeHUsl NPAMOU NO 3A0AHHbIM VCI0BUAM: NPOX0OAWel uepe3 08e MOUYKU C 3A0AHHbLIMU KOOPOUHAMAaMU, NpoXoosawell yepes
OaHHYI0 MOYKY U NAPATIENbHOU OAHHOU NPIMOLL;

® uccredogamsv yHKYUIO no eé epaghuxy;

®  HAXOOUMb MHOJNCECMBO 3HAYCHUI, HYU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU,

®  onepuposamv NOHAMUAMU: NOCIE008AMENbHOCHb, APUPMEMUUECKAsL NPOPeCCUsl, 2e0MempuiecKds NPocpeccusl,

®  pewams 3a0a4u HA APUDMEMUYECKVIO U 2eOMEMPULECKYI0 NPOZPECCUIO.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  ULIIOCMPUPOBAMb C NOMOUWDBIO 2PAPUKA PEATLHYIO 3A8UCUMOCTb UTU NPOYECC NO UX XAPAKMEPUCTIUKAM,

®  UCNOIB308aMb CBOUCMEBA U 2PAPUK KAOPAMUUHOU (DYHKYUU NPU PelteHUul 3a0ay U3 Opyeux y4eOHbIX npeomemos.
TexcToBBICE 3a7029H

e Pewamb npocmoie u CLOHCHbIE 3A0AUU PASHBIX MUNOE, A MAKHCE 3A0aAYU NOBLIUEHHOU MPYOHOCMU,

®  UCNOIB308AMb PA3HBlIE KpAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay OJisi NOCIMPOEHUS NOUCKOBOU CXeMbl U peleHuUs: 3a0al;

®  paziuuame MoOenb MEeKCma U MOOelb peuleHus 3a0ayu, KOHCMPYUpoB8ams K 0OHOU MOOeIU PeuleHUs HeCI0NHCHOU 3a0a4il pasHble MOOeal mekK-
cma 3a0avu;

®  3HamMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUs 3a0ay (0m mpebo8anus K YCI08UI0 U OM YCI08USL K MPeb08aHU0);

®  MOOeNUPOBAMb PACCYHCOEHUs NPU NOUCKE PeeHUsl 3a0ad ¢ NOMOWbIO epagd-cxembl,

®  gblOENAMb IMANGL peUleHUsl 3a0adU U COOEPAHCAHUE KAH 0020 IManda;

*  yMemb 8blOUPAMb ONMUMATLHBIL MEeMOoO peulenus 3a0adu U 0CO3HABAMb 8blOOP Memood, paccmMampueams pasiuitbie Memoobl, Hax00umy
PasHvie peuleHus 3a0ayu, ecid 603MONCHO,

®  AQHAMU3UPOBAMD 3aMPYOHEHUs NPU PEUEHUU 3A0aY,

®  BLINOIHAMb PA3IUYHbIE NPEOOPA30BAHUS NPEONONHCEHHOU 3A0aYU, KOHCMPYUPOBAMb HOBblE 3a0aUll U3 OAHHOLL, 8 MOM YUCLe 00pamHble;

®  UHmMepNnpemuUposams GLIYUCIUMENbHBIE PE3YIbMamyl 8 3a0aue, UCCIe008amyb NOLYYEHHOE peueHe 3a0a4ll,

®  QHATU3UPOBAMDL BCEBOZMOMNCHBIE CUMYAYUU 83AUMHO20 DACNONONCEHUSL 08X 00BLEKMO8 U U3MEHeHUe UX XAPAKMEePUCMUK Npu CO8MeCmHOM
08udICEeHUU (CKOPOCMb, 8peMS, PACCMOsAHUE) NPU PeUeHUU 3a0ay Ha 08UNCEHUE 08YX 0OBEKMO8 KaK 8 0OHOM, MAK U 8 NPOMUBONONONCHBIX HANPABLEHUSX,

®  UCCNe008amb 8CEBO3MOICHBIE CUMYAYUU NPU peUuleHUl 3a0ad Ha O8UdNCEHUe NO peKe, pACCMampueams pasHsle CUCMeMbl OMC4eéma,

®  pewamsb pazHooOpa3Hble 3a0aYU «HA YaACmuy,

®  pewamb u 060CHOBbIBANMb CBOE peuleHue 3a0ay (8b10eNAmMb MAMeMamudeckyo 0CHO8Y) HaA HAXOHCOeHUe YACMU YUCIA U YUCIA NO €20 YACMU HA
0CHOBE KOHKPEMHO20 CMbICIA OPOOU;



®  0CO3HABAMb U OOBACHAMb UOECHMUYHOCTb 3A0AY PA3HLIX MUNOS, CEA3LIBAIOWUX MPU BETUUUHBL (HA pAOOMY, HA NOKYNKU, HA 08UICEHUE). 8blOe-
JIAAMb MU BENUYUHBL U OMHOULEHUSL MENHCOY HUMU, NPUMEHAMb UX NPU PeUeHUY 3a0ay, KOHCMPYUpo8ams coOCmeeHHble 3a0ay YKA3AHHbIX MUNos;

®  g1ademb OCHOBHBIMU MEMOOAMU PeUleHUs 3a0ay HA CMeCU, CNIAGbl, KOHYEHMPAyul,

®  pewams 3a0a4u HA NPOYEHMbL, 8 MOM HUCTE, CILOICHBIE NPOYEHMbL C 0OOCHOBAHUEM, UCNOIb3YS PA3HblE CNOCOObL,

®  pewams 102udecKue 3a0a4u pasHbIMU CROCobamu, 8 Mom ducie, ¢ 08yMs O10Kamu u ¢ mpems OJ10Kamu OaGHHBIX ¢ NOMOWbIO MAOIUY,

®  pewams 3a0ayu NO KOMOUHAMOPUKE U MeoPUU 8ePOSMHOCMEN HA OCHOBE UCNOIb308AHUS U3YUEHHbIX MEMOO08 U 000CHOBLIBAMb PelleHUe;

®  pewams HeCI0HCHbIE 3a0aYU N0 MAMEMAMUYEeCKOol CMAmUcmuKe;

®  081a0emb OCHOBHBIMU MEMOOAMU PeUleHUsl CIOHCEMHbIX 3a0ay. apupmemuyeckuil, aieedpaudeckutl, nepebop 8apuanmos, 2eomMempuyeckull,
epaghuieckuil, NPUMEHSAMb UX 8 HOBLIX NO CPABHEHUIO C U3VHEHHBIMU CUMYAYUSIX.
B noBceaHeBHOIi )KM3HU M TPU U3YYEHHH IPYIUX NPeAMETOB:

®  gblOeNAMb NPU peueHul 3a0ay XapaKmepucmuKku paccmMampueaemoll 8 3a0ave CUumyayuu, OmiuyHvle om peaibHbiX (me, Om KOMopwvlx abcmpa-
2UPOBANIUCY), KOHCMPYUPOBAMb HOBbLE CUMYAYULU C YYEMOM IMUX XAPAKMEPUCTUK, 8 YACMHOCMU, NPU peuleHUuU 3a0ay Ha KOHYEHMpayuu, y4umuléams
NIOMHOCMb 6eujecmed;

®  pewams U KOHCMPYUPOBAMbs 3a0a4l HA OCHO8E PACCMOMPEHUsL PEANibHbIX CUMYAyull, 8 KOMOPbIX He mpeOyemcs MOYHbLI GLIYUCTUMENbHBIIL De-
3ynemam,

®  pewams 3a0a4u Ha OBUIICEHUE NO peKe, PACCMAMPUBAs PA3HbIE CUCHEMbl OMCYemd.
CTaTHCTHKA U TeOpPUs BepPOSTHOCTEH

e Onepuposamsv noHAMUAMU: CMOIOYAMbIE U KPY208ble OUAPAMMbL, MAabIUYbl OAHHbIX, cpedHee apugpmemuyeckoe, Meouana, Hauboavuiee u
HaumeHbuiee 3HaueHus 8bI00PKU, pa3max 6bl0OPKU, OUCNEPCUsl U CMAHOAPMHOe OMKIOHEeHUe, CVYAUHAS USMEHYUBOCTb,

®  uzgIEeKamb UHGOpMayuio, NPeOCMasieHHyo 8 MmabIUYax, Ha OUASPAMMAX, 2pAPuKax;,

® cocmaenams mabauysl, CMPoOUmMs OUAePAMMbL U SPADUKU HA OCHOBE OAHHBIX,

®  Onepuposamv NOHAMUAMU. PAKMOPUAT YUCIA, NEPECNAHOBKU U cOYemaHust, mpey2oavHuk Ilackans;

®  NpUMEHSsMb NPABULO NPOU3BEOEHUS. NPU PeUeHUU KOMOUHATNOPHBIX 3A0at,

®  0Onepuposamv NOHAMUAMU: CYHAUHbBLIL ONbIM, CLYYALHbIL 86100D, UCNbLIMAHUE, dJleMEeHMAapHoe CIyYaliHoe cobvimue (UCX00), Kiaccuueckoe on-
peoenieHue 8epoamHOCIU CLYHAUH020 CODbLIMUS, ONepayuu Hao CIY4atiHbIMU COOLIMUAMU,

®  npedcmassimeb UHGOPMAYUIO C NOMOUWDBIO KPY2os Dinepa,

®  pewambs 3a0a4u HA 6bIYUCTEHUE BEPOSMHOCMU C NOOCYEMOM KOIUYEeCmEd 6APUAHMOE C NOMOWbIO KOMOUHAMOPUKU.
B noBcegHeBHOI )KM3HM M IPU U3YYeHHUH APYTHX MPeEAMETOB:

®  u3BIEKAMb, UHMEPNPEMUpO8ams U npeoopasosvieams UHGOPMayuio, NPeOCMasieHHylo 8 mabauyax, Ha OUACPaAMMAax, spagurax, ompaxicaro-
WYI0 c80UCMEA U XapaKmepucmuKu pedaibHulX npoyeccos U A61eHull;

®  onpedenamv CMamMUCmMuyecKue XapaKmepucmuxy 66100poK o madauyam, OUAZpamMMam, epapuKam, GbINOIHAMb CPAGHEHUE 8 3A8UCUMOCTU O
yenu peulenus 3a0avu;

®  OyeHusamv 8epOAMHOCIb PeANbHBIX COOLIMULL U AGTEHUI.
I'eomeTpuuyeckue Gpurypsl



o Onepuposamv NOHAMUAMU 2EOMEMPULECKUX Puyp;

®  u38IEeKAMb, UHMEPNPEMUPOBAMb U NPEoOPA306b18aMb UHPOPMAYUIO O 2e0MEMPUYECKUX (Dusypax, npeoCcmagieHHYI0 Ha Yepmencax,

®  npumeHsmMb 2eomempuyeckue paxmol 0l peuleHuss 3a0ay, 8 mom Yucie, NPeonoazarWux HeCKOIbKO Wa208 peueHus;

*  opmynuposams 8 NPOCMeENUUX CIYUAAX CBOUCMBA U NPUSHAKU DUsyp;

®  00Ka3b18AMb 2e0MEeMPULECKUE YIMBEPHCOCHUSL,

®  grademv CMAHOAPMHOU Klaccugurayuell nI10CKux pueyp (mpeyeoibHuKos u 4emulpéxyeoibHUK0B).
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  UCHNOIB308aMb CBOUCMBA 2e0MemMPULeCcKUX Guayp 0 peueHus 3a0a4 NPaKmuyecko2o Xapakmepa u 3a0ai U3 CMeNCHbIX OUCYUNIIUH.
OTHoOmEeHus

o Onepuposamb NOHAMUAMU: PABEHCMBO Quzyp, pasnvle (hucypsi, pA8eHCMBO MPEY2OIbHUKOS, NAPALLEIbHOCHb NPAMbBIX, NEPREHOUK)IAPHOCID
NPSMBLX, Veibl MeANCOY NPAMbIMU, NePREHOUKYIAD, HAKIOHHAS, NPOeKyusl, nooodue gueyp, nooodusie ghucypol, n000OHbIe MPEY2OTbHUKU,

®  npumensms meopemy Daneca u meopemy o npoONOPYUOHATILHBIX OMPE3KAX NPU PeuleHUU 3a0ay;

®  Xapakmepuzoeamuv 83aUMHOE PACNOJIONCEHUE NPAMOLU U OKPYICHOCMU, 08X OKPYIHCHOCHEU.
B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

®  UCNONB308AMb OMHOWEHUS OJISL pEUeHUs 3a0al, BO3SHUKAIOWUX 8 PealbHOU HCUSHU.
N3mepenus u BoIYMCIEHUS

o Onepuposamv npedcmasienusimu 0 OnuHe, Nowaou, oovéme kak eeauvunamu. Ipumensmo meopemy Iughazopa, hopmynvt niowaou, oo6véma
npu peuleHuu MHO20UA208bIX 3a0a, 8 KOMOPbIX He 6ce OaHHble NPedCmasieHbl A6HO, d Mpedyom GblYUCIEHUL, ONepUposams Oojiee WUPOKUM KOJudecm-
80M QOpMYN ONUHBL, NIOWAOU, 00BEMA, BBIYUCTAMb XAPAKMEPUCMUKU KOMOUHAyUll huyp (OKpys#CcHocmeli U MHO20)20IbHUKO8) 8bIYUCAMb PACCOSHUS
MedHcoy ueypamu, npumMeHams mpueoHomempuyecKue oopmynol OJis 8bI4UCTEHUL 8 O0Jlee CIONHCHBIX CYUASX, NPOBOOUMb BbIYUCTIEHUs HA OCHOBE DABHOBGe-
JIUKOCMU U PABHOCOCMABNIEHHOCMU;

®  1POBOOUMb NPOCMbLE BbIYUCTICHUS HA O0BEMHBIX MENaX;

o dopmyruposams 3a0ayu HA GbIYUCIEHUE ONUH, NIOWAdel U 00BEMOB U peulams Ux.
B noBceHeBHO KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  1POBOOUMD BLIYUCTICHUS HA MECIHOCIU,

®  npumeHAmb POPMYIbL NPU BLIYUCTEHUAX 8 CMENCHBIX YUEOHbIX NPeOMemax, 6 OKpyHcaroweli 0eucmeumenrbHOCMu.
I'eomeTpuuyeckue nocTpoeHus

e [I300pasicamv ceomempuueckue ueypovl no meKcmo8omy U CUMBOIbHOMY ONUCAHUIO;

®  C80000HO ONEpuUpPOBamMb YEPMENCHBIMU UHCIPYMEHMAMU 68 HECTIONCHBIX CIYUASX,

®  BLINOIHAMb NOCMPOECHUS MPEY2ONbHUKOS, NPUMEHSAMb OMOeNbHblE MEMOObl NOCMPOEHUL YUPKYIeM U TUHEKOU U Npo8oOUmMs npocmetiiue uc-
C1e006AHUsL YUCTIA PeUleHUl;

®  u3006padicams Munosvle niocKue Gueypvl u 00veMHble meia ¢ NOMOUbI0 NPOCMEUUUX KOMNbIOMEPHBIX UHCIMPYMEHMOB.
B noBcenHeBHOM KU3HHM M IPH U3YYCHUH APYTUX NPEIMETOB:



®  BLINOIHAMb NpOCMeluUe NOCMPOEHUs Ha MECMHOCMU, HeODX0OUMbLE 8 PEaNbHOU IHCUSHU,

®  OyeHU8amb pasmepvl PeanrbHbX 00BLEKMO8 OKPYHCAIOULe20 MUPA.
IIpeoOpa3oBanust

e Onepuposamv nouamuem O0BUNCEHUs U NPeodPaA308aHusi NOO0OUs, 61a0emb NPUEMAMU NOCMPOEHUS. USYP C UCHONLI0BAHUEM OBUNCEHULL U
npeobpazosanuti N0O0OUsl, NPUMEHAMb NOLYYEHHbLE 3HAHUS U ONbLIM NOCMPOEHUL 8 CMENHCHBIX NPEOMEMax U 8 peaibHblX CUMYAYUsAX OKPY*CAoue20 Mupa,

e cmpoumbs hucypy, no00OHYIO OAHHOU, NOIBL30BAMbBCIL CEOUCMBAMU NOO0OUSL 01 0OOCHOBAHUSL CBOUCE Pucyp,

®  NPUMEHAMb CBOUCMEA OBUNCEHULL O] NPOBEOeHUs NPOCMEUUX 000CHOBAHUL CBOUCME ucyp.
B noBceiHeBHO KU3HM ¥ TIPU U3YYEHHHU APYTUX MPEIMETOB:

®  NpUMEHAMb CEOLICNEA OB8UIICEHULL U NPUMEHAMb N0000Ue OJisL NOCMPOEHULL U 8bIYUCTEHULL.
BekTopbl 1 KOOPAUHATHI HA JIOCKOCTH

o Onepuposamv NOHAMUAMU 6EKMOP, CYMMA, PAZHOCHb 8EKIMOPO8, NPOU3BEOEHUE BEKMOPA HA YUCTO, Y20l MeN*COY BeKMOPAMU, CKANAPHOE NpO-
uzgedenue eKmopos, KOOPOUHAMbL HA NIOCKOCMU, KOOPOUHAMbL 8eKMOPA,

®  GLINOIHAMb 0CUCMBUL HAO 8eKMOpamu (Cllodcenue, 8blYuumanue, YMHOJNCeHUe Ha YUCTIO0), 8bIYUCTAMb CKAAPHOe Npoussedenue, onpeoesims 6
NPOCMeUWUx CLy4asx Y20l Mexicoy 6eKmopamu, blNOIHAMb PA3N0NHCEHUE BEKMOPA HA COCMABIAwUe, NPUMEHAMb NOJYYeHHble 3HAHUS 8 (hu3uKe, NoIb30-
8ambCsi YOPMYNOLL BbINUCTEHUS PACCMOAHUS MENHCOY MOUKAMU NO U3BECMHBIM KOOPOUHAMAM, UCHONIb3068AMb YPAGHEHUsL (hucyp 015 peuteHus 3a0ay,

®  NpUMEHAMb BEeKMOPbL U KOOPOUHAMBL O/ PeuleHUs 2e0Mempudeckux 3a0ay Ha GblYUcieHue OJIUH, V2Il08.
B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

®  UCNONL308AMb NOHAMUS BEKMOPOS8 U KOOPOUHAM O peuleHusi 3a0ay no Qusuxe, ceocpaguu u Opyeum y4eOHvIM npeomMema.
HcTopusi MaTeMaTHKHU

o Xapakxmepuzosamo 8K1A0 8b10AIOWUXC MAMEMATNUKOE 8 PA38UMUE MAMEMAMUKY U UHBIX HAYYHBIX 00aacmel,

®  noHUMamv poib mamemamuru 6 pazeumuu Poccuu.
MeTtoabl MATEMATHKH

o Ucnonv3ys uzyuennvie Memoobl, NPO80OUMb 00KA3AMENbCMEB0, GbINOIHAMb ONPOBEPIHCEHUE;

®  gvlOUpamb U3YYeHHble MemoObl U UX KOMOUHAYUU OJi peueHUs MamemMamudeckux 3a0ay,

®  UCNONBL308aMb MamemMamuieckue 3HaHus 0Jis ONUCAHUSL 3AKOHOMEPHOCIel 8 OKpYcalowell 0elicmeumenbHOCmu U npou38e0eHUsx UCKyCccmed;

®  npumeHsmMb NpoCmMeriuiue NPOSPAMMHbLE CPEOCMEA U LeKMPOHHO-KOMMYHUKAYUOHHbIE CUCTNEMbL NPU PeueHUU MameMamu4eckux 3a0ay.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS B 7-9 KJ1accax JJisl YCHEMIHOT0 MPOI0JKeHNsI 00pa30BaHuUs HA YIIyOJI€HHOM YPOBHE.
JJIeMeHTbI TEOPUMH MHOKECTB U MATEMATHYEeCKOH JIOTUKH

e (CB00OOAHO OMEPUPOBATH MOHITUSIMH: MHOKECTBO, XapaKTEPUCTUKH MHOKECTBA, SJIEMEHT MHOXKECTBA, MTyCTOe, KOHEYHOE U OECKOHEYHOE MHO-
KECTBO, TIOJIMHOKECTBO, MPUHAIIIC)KHOCTh, BKITFOUEHHE, PABEHCTBO MHOXECTB, CITIOCOOBI 3a/JaHUE MHOXKECTBA;

®  3a/1aBaTh MHOXKECTBA Pa3HBIMHU CITIOCOOAMH;

®  IPOBEPATH BHITIOJHEHHUE XapaKTEPUCTUICCKOTO CBOMCTBA MHOKECTBA;



e  CBOOOJHO ONEPHUPOBATH MOHATHSIMU: BbICKA3bIBAHNUE, HCTUHHOCTH U JIOXKHOCTh BBICKA3bIBAHMS, CJIIOKHBIC U MPOCTHIC BHICKA3bIBAHUS, OTPHUIIAHUE
BBICKA3bIBAHUI; HCTUHHOCTD M JIOKHOCTh YTBEPKJICHUSI M €r0 OTPHUIIAHMS, OTIEpAlliU Ha/l BRICKA3BIBAHUSIMU: U, WJIH, HE;YCIIOBHBIC BBICKA3BIBAHMS (MMILIHN-
Kallnn);

®  CTPOUTH BBICKA3bIBAHUS C UCIIOJIH30BAHUEM 3aKOHOB aJIr€OpPHI BHICKa3bIBAaHUH.

B noBce1HeBHOI JKU3HU U NIPH U3YYeHUH JAPYTUX MPeIMeTOB:

®  CTPOUTH PacCy>KJIEHHUs Ha OCHOBE MCIOJb30BaHUs ITPaBUJI JIOTHUKU;

®  HCIOJIb30BaTh MHOXKECTBA, ONEPAllMU C MHOKECTBAMU, MX TpaduvecKoe MPEeCTaBICHUE TSl OMUCAHUS PEATBHBIX MPOIECCOB U SIBICHUM, TIPU
pelIeHUY 3a/1a4 IPYTUX y4eOHBIX MPEAMETOB.

Yucaa

e (CB00OOIHO ONEPHUPOBATH MOHATUSIMHU: HATYPATHLHOE YHCII0, MHOXKECTBO HATYpPaIbHBIX YHCE, IIEJI0€ YHCII0, MHOXKECTBO IIEIBIX YUCEII, OOBIKHO-
BEHHAs Jpo0b, AECATUYHASL JPOOb, CMEIIAHHOE YKCIIO, PAIIMOHAILHOE YUCIIO, MHOXKECTBO PAIIMOHAIILHBIX YHCEIl, HPPALMOHATILHOE YMCIIO, KOPEHBb CTEIIEHU
n, ACMCTBUTEIBLHOE YHCIIO, MHOKECTBO JACHCTBUTEIBHBIX YHUCET, TECOMETPUUYECKAs HHTEPIIPETAINS HATYPATbHBIX, IIEJIbIX, PAIIMOHATBHBIX, IEHUCTBUTEIIbHBIX
qucen;

®  TIOHMMAaTh U OOBSACHSATH PA3HUILY MEXKIY IMO3UITHOHHON U HEMTO3UIIMOHHON CUCTEeMaMu 3aliCH YHCeT;

®  TIEPEBOJAUTH YMCJIA U3 OJHOM CUCTEMBI 3aMUCU (CUCTEMBI CUMCIICHUS) B APYTYIO;

e  JI0Ka3bIBaTh U MCIOJIH30BATh NMPU3HAKU JeIUMOCTH Ha 2, 4, 8,5, 3, 6,9, 10, 11 cymMMbI ¥ pOU3BEACHUS YUCEII IIPU BHITIOJIHEHUH BBIYUCICHUHN 1
pelieHuy 3a/1a4;

®  BBINOJHATH OKPYTJIEHUE PAIIMOHAIBHBIX U HPPALIMOHAIBHBIX YHUCEN C 33JJaHHON TOYHOCTBIO;

®  CpaBHUBATh JCHWCTBUTEIBHBIC YHCIIA PA3HBIMH CIIOCO0AMU;

®  yIOpSAIOYUBATH YMCIIA, 3aMCAHHBIE B BUE OOBIKHOBEHHOW W JAECATUYHOU ApOoOU, YKCIa, 3alMCAHHBIE C MCIOIb30BAHHEM apHU(PMETHUECKOTO
KBaJPaTHOTO KOPHs, KOPHEH CTeTneHn O0JIbIIe 2;

e Haxoauts HOJ[ 1 HOK urcen pa3apiMu crioco6aMu U UCTIOIB30BATh UX MPU PELICHUH 3a/1a4;

®  BBINOJIHATH BBHIUMCIICHHS U TPE0OPa30BaHUS BRIPAKEHUH, COACPKAIINX IEHCTBUTENBHBIC YUCIA, B TOM YHCIIe KOPHU HATYpaJIbHBIX CTEICHEH.

B noBceHeBHOM KU3HM U NIPH U3YYEHHUH APYIUX NMPeIMETOB:

®  BBHINOJHATH U OOBSCHATH PE3YJILTATHl CPABHEHUS PE3yJIbTATOB BRIUMCICHUN NP PEIICHUH MPAKTUYECKHUX 3a]1ad, B TOM YHCIIe TTPUOIMKEHHBIX
BBIYHMCIICHHH, UCTIOJB3YS Pa3HbIE CIIOCOOBI CPAaBHEHMI,

®  3aNKCHIBATH, CPABHUBATH, OKPYTJISATh YHUCIOBBIE JAHHBIE PEabHbIX BEJIMUYMH C UCIIOJIb30BAHUEM Pa3HbIX CUCTEM MU3MEPEHUS;

®  COCTaBJIATH U OIEHUBATH PA3HBIMH CIIOCOOAMH YUCIIOBBIE BHIPKEHUS MPHU PEIICHUH MPAKTUYECKUX 3a7ad M 3a/1a4 U3 JPYTuX y4eOHBIX Mpeni-
METOB.

ToxkaecTBeHHbIE MPEOOPA30BAHUA

e (CB00OOAHO OMEPUPOBATH MOHATUSMHU CTETICHH C IIENIBIM U JPOOHBIM TTOKa3aTeNeM;

®  BHINOJHATH JI0KA3aTEIHCTBO CBOWCTB CTETICHH C LIETBIMHU M IPOOHBIMHU TTOKA3aTEIISIMHU;

®  OMEepUPOBATH MOHATHSIMHU «OTHOUJIIEH», KMHOTOWICH», «MHOTOUYJIEH C OJTHOU MEPEMEHHOI», «MHOTOUJIEH C HECKOJIBKUMHU TIEPEMEHHBIMIY, KO-
3¢ puImeHTs MHOTOUJIEHA, «CTAHIAPTHAS 3aIMMCh MHOTOYJICHAY, CTETICHbh OJJHOYJIEHA U MHOTOWICHA,



e  cBOOOJHO BIaJeTh IPHEMaMH NPeoOPa30BaHUs LEIIbIX U IPOOHO-pAlIMOHAIBHBIX BBIPAXKECHUN;

®  BBINOJIHATH PA3JI0KEHUE MHOTOUJICHOB HA MHOYKUTEIHN Pa3HbIMU CIIOCOOAMH, C CIOIb30BAHNEM KOMOMHAILIMI pa3IuYHbIX IPUEMOB;

® uCnoib30BaTh TeopeMy Buera u teopemy, oOpaTtHyto Teopeme Buera, s nmoucka KOpHeH KBaJpaTHOrO TpEXWIEHA M Ul pPelleHus 3ajad, B
TOM YHCIIE 33/1a4 C [TapaMeTpaMHu Ha OCHOBE KBaJIpaTHOTO TPEXWICHA;

®  BBINOJHATH JEJICHUE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJAPATHBIX KOPHEU U KOPHEU CTEIIECHH N,

e  BBINOJIHATH IPEOOPa30BaHMsI BEIPAXKECHUH, COIEPKAILNX KBaIpaTHbIe KOPHU, KOPHU CTENEHH N,

e  cBOOOJIHO ONEPUPOBATH NOHATHAMHU «TOXKIECTBO», KTOXKIAECTBO HA MHOXKECTBEY, «TOXKAECTBEHHOE NIPEOOpa3oBaHUEY;

y k) = x*
L BBIIIOJIHATH PA3JIMYHBIC HpeO6pa3OBaHI/IH BbBIpAXXCHHUH, COACPIKAIUX MOI[y.]'II/I.{ * ) *

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

®  BBINOJHATH MPEOOPA3OBAHMS U ACHCTBHS ¢ OYKBEHHBIMU BBIPKEHUSIMH, YACIOBBIE KO3()(PHUIIMEHTHI KOTOPBIX 3aCaHbl B CTAHAAPTHOM BHJIE;

®  BBIOJIHATH IPE0OPa30BaHUs PALIMOHAIBHBIX BBIPAXKEHUH MPU PELICHUH 3a/1a4 IPYTUX yueOHBIX MPEAMETOB;

e  BBINOJIHATH IPOBEPKY MPABIONOA00Us GU3NIECKUX U XUMUYECKUX (POPMYII HA OCHOBE CPaBHEHMsI pa3MEPHOCTEH U BaJIGHTHOCTEH.
YpaBHeHNSI 1 HEPABEHCTBA

e (CB00OAHO OIEPUPOBATH MOHATHIMHU: YPaBHEHHE, HEPABEHCTBO, PABHOCHIILHBIC YPAaBHEHUS U HEPABEHCTBA, YPaBHEHUE, SIBIISIONIEECS CIICCTBU-
€M JIpyroro ypaBHEHHUs, ypaBHEHUs, paBHOCHIJIbHbIE HA MHO>KECTBE, PABHOCUJIbHBIE ITPEOOpa30BaHNsl YPaBHEHUH;

e pewiaTh pa3Hble BUJABI YPAaBHEHHI U HEPABEHCTB U MX CHUCTEM, B TOM YHCIIe HEKOTOpbIE ypaBHEHUS 3 U 4 cTeneHel, JpoOHO-pallMOHalIbHbIE U
UPPALMOHAIIBHBIE;

e 3HaATh TeopeMmy Buera 1 ypaBHEHUH CTENIEHU BBIILIE BTOPOW;

® [IOHUMMAaTh CMBICJI TEOPEM O PABHOCUJIBHBIX U HEPABHOCUJILHBIX MPeoOpa30BaHUSAX YPaBHEHUN U YMETh UX JJOKa3bIBaTh;

®  BJIQJICTh PA3HBIMH METOJAMHU PEILICHUS] yPaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BHIOUpATh METOJ pelIeHNs 1 000CHOBBIBATh CBOW BHIOOD;

®  ICIOJIb30BaTh METOJ MHTEPBAJIOB JI PEIICHUs HEPABEHCTB, B TOM YHCJIE JPOOHO-PAMOHANBHBIX U BKIIIOUYAIONIUX B ce0s MppallMOHATBHBIE
BBIPAXKECHMS;

e pemiath anreOpandecKrue ypaBHEHUS U HEPABEHCTBA U UX CHUCTEMBI C MTapaMeTpamMu ajire0OpandeckuM U rpaduuecKiuM METOIaMu;

®  BJAJETh Pa3HBIMH METOJAMH JJOKA3aTEIbCTBA HEPABEHCTB;

e pemaTh ypaBHEHUS B LIETBIX YUCITAX;

e  u300pakaTh MHOXKECTBA Ha MJIOCKOCTH, 33/1aBa€MbI€ YPaBHEHUSIMH, HEPABEHCTBAMHU U UX CHCTEMaMH.
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:

®  COCTaBJIATH U PelIaTh YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI IPU PEUICHUH 3a/1a4 IPYTHX y4eOHBIX MPEAMETOB;

®  BBHINOJHATH OICHKY MPABIOMO00US PE3yIbTAaTOB, MOTYyYaeMbIX TP PEIICHUH PA3JIMYHbIX YPABHEHHM, HEPABEHCTB U UX CUCTEM IIPHU PEIICHUN
3a/1a4 APYTruX y4eOHBIX MPEIMETOB;

®  COCTaBJIATH U pelIaTh YPaBHEHHS M HEPABEHCTBA C TTapaMeTpaMH MPHU PEIICHUH 3a/1a4 IPYTUX yUeOHBIX MPEAMETOB;



®  COCTaBJIATh YpPaBHEHHE, HEPABEHCTBO MJIM MX CHUCTEMY, OMMCHIBAIOIINE PEATbHYIO CUTYalMIO WM NPUKIIAJHYIO 33/1a4y, HHTEPIPETUPOBATh I10-
Jy4EeHHBIE PE3Y/bTaThl.
DYyHKIUH

e (CB00OAHO ONEPUPOBATH MOHATUAMU: 3aBUCUMOCTb, (DYHKIIMOHAJIbHASI 3aBUCUMOCTD, 3aBUCHMasi U HE3aBUCUMasl IepeMEHHbIe, (QYHKIMS, CIIO-
co0Obl 3a/1aHusl (PYHKIMH, apryMEHT U 3HaueHHe (YHKLUHU, 001acTh ONpEAEICHU U MHOXECTBO 3HaUCHUs (PYHKUUH, HYIH (QYHKLUHU, IPOMEKYTKH 3HAKO-
MOCTOSTHCTBA, MOHOTOHHOCTb (DYHKIIMH, HAaOOJIbIIee M HAaMMEHbBIIIee 3HAYCHUS, YETHOCTH/HEUETHOCTD (DYHKIMH, IEPUOTUIHOCTD (DYHKINHU, TpaPUK (YyHK-
LIUH, BEPTUKAJIbHAS, TOPU3OHTAIbHAS, HAKIIOHHAs aCUMIITOTHI; I'pauK 3aBUCMMOCTH, HE ABJISAIOIIECHCS (yHKLUEH,

e  CTpoWTb rpaduKu QPYHKIHMI: THUHEHHON, KBAAPATUIHOMN, TPOOHO-TMHEHHOM, CTEIIEHHON MPHU pa3HBIX 3HAYCHHSX ITOKA3aTelIs CTEIIEHH, Y = |x| ;

®  HCNONB30BaTh HpeobpaszoBanus rpaduka pynknuu y = f (x) ansa nocrpoenus rpaguxos pynxuuit y =af (kx+b)+c;

®  aHAJIM3UPOBATh CBOICTBA (YHKUMH U BUJ I'paduKa B 3aBUCUMOCTH OT N1apaMeTPOB;

e  cBOOOJIHO ONEPUPOBATh MOHATUAMU: MOCIEI0BATEIBHOCTb, OTPAaHUYEHHAs! 10C/I€0BATEIbHOCTh, MOHOTOHHO BO3pacTatouias (yOobiBarolias) mo-
CIII0BATENILHOCTD, IPEEI MOCIEJ0BATEIbHOCTH, apr(hMeTHIecKast IpOrpeccus, TeOMeTpHUecKas MPOTrPECCHs, XapaKTEPUCTUIECKOE CBOWCTBO apupmeTn-
4ecKol (reoMeTpruYecKoi) Iporpeccuy;

®  UCHOJB30BATh METOJ MaTeMaTHYECKOW MHIYKIMH JJs BbIBOJA (OPMYI, JOKA3aTeNbCTBA PABEHCTB W HEPABEHCTB, PEUICHUS 3a/1a4 Ha JEH-
MOCTb;

®  HCCIENOBaTh MOCIEI0BATENBHOCTH, 3alaHHbIE PEKYPPEHTHO;

e pemarb KOMOMHUPOBAHHbIE 331a4l Ha apU(PMETHUECKYIO U TEOMETPHUECKYIO IIPOTPECCHH.

B noBcenHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

e  KOHCTPYUPOBATh M UCCIEN0BaTh (PYHKIHMH, COOTBETCTBYIOIIME PEATHLHBIM IIPOLIECCAM U SIBICHUSM, HHTEPIPETUPOBATH MOJYyYEHHbIE pe3ybTa-
ThI B COOTBETCTBUU CO CIIEU(UKON HCCIeAYyEeMOro Mpolecca WK SIBJICHUS;

®  UCMOJB30BATh TPa(UKH 3aBUCUMOCTEH IS NCCIIEA0BAHUS pealbHBIX MTPOLIECCOB U SBICHUIA;

®  KOHCTPYMpPOBaTh M UCCIEN0BaTh (PYHKIMM MPH PELICHUU 3aJau APYrHX y4eOHBIX MPEJAMETOB, HHTEPIPETUPOBAThH MOITYYEHHBIE PE3yJIbTaThl B
COOTBETCTBHUH €O crel(puKoil yaeGHOro npeamera.

CraTucTHKa M Teopusi BepOsITHOCTEH

e (CB0060OAHO OMEpPUPOBATh MOHATHIMHU: CTOJIOUATHIE U KPYTOBBIE JUArpaMMbl, TaOJIUIbl TaHHBIX, CpeiHee apudmMeTnueckoe, MeIuaHa, HaubOIb-
1iee 1 HauMeHbIllee 3HaYeHUs BBIOOPKH, pa3Max BHIOOPKH, TUCIIEPCHSI U CTaH/IaPTHOE OTKJIOHEHHE, CllydyaliHas N3MEHYHBOCTb;

e  BbIOMpaTh HauboJee yaoOHbIN CIOcO0 MpeicTaBiIeHus] UH(OpMAIINH, aIeKBaTHBIN €€ CBOMCTBAM M LIeJIIM aHan3a;

®  BBIYHUCIIATH YUCIIOBBIE XapPaKTEPUCTUKU BBIOOPKHU;

e  cBOOOJIHO ONEPHPOBATH MOHATHAMMU: (DAaKTOPHAIT YUCIIA, IEPECTAHOBKH, COUYETAHUS U pa3MelleH s, TpeyroiabHuK [lackans;

e  CcBOOOJIHO ONEPUPOBATH MOHATUAMU: CIYYaWHBIA OMBIT, Cy4alHBIA BBIOOD, UCIIBITAHUE, HIIEMEHTAPHOE CIIydaifHOe COObITHE (MCXOJ), KJIacCu-
YeCKOe ONpeiesICHHE BEPOSTHOCTH CIy4aifHOTO COOBITHS, ONIepalluy Ha/l CIIy4YaiiHBIMHU COOBITUSIMHU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIHI;

e  CcBOOOJHO ONEpPUPOBATH MOHATUSAMU: CIIy4alHBIN OMBIT, CIy4ailHBIA BBIOOp, HCTIBITAHKE, dJIEMEHTApHOE CilydaiiHoe coObITHE (MCXO0]), KIaccu-
4eCcKOoe ONpeiesIeHne BEPOATHOCTH CIYy4alHOrO COOBITHS, OTIEpalluy HaJl CIIy4allHBIMH COOBITHSIMU, OCHOBHBIE KOMOMHATOpPHBIE (POPMYIIBI;

®  3HATh IPUMEPBHI CIyYaHHBIX BEJIMYNH, U BBIYUCIIATD UX CTATUCTUYECKHUE XapaKTEPUCTHUKH;



®  HCIOJIb30BaTh (POPMYIIBI KOMOMHATOPUKH MPHU PEIICHUH KOMOMHATOPHBIX 3a/1a4;

®  pemiaTth 3a/1a4M Ha BBIUKCICHHE BEPOSITHOCTH B TOM UHKCJIE C UCHOJIb30BaHuEM (HOpPMYIL.
B noBceHeBHOM KU3HU U NIPH M3YYEHHUH APYTUX NPeIMETOB:

®  TIPEICTaBIATH HH(OPMAIHMIO O pEabHBIX MPOLECCAX U SBJICHUSAX CIIOCOOOM, aIeKBAaTHBIM €€ CBOMCTBAM U IIETH UCCIIEOBAHUS;

®  AHATU3MPOBATh U CPABHHUBATH CTATUCTHUYECKHE XapPAKTEPUCTUKU BBIOOPOK, MOJYYCHHBIX B MPOIECCE PEHICHUS MPUKIATHON 3a/1a4H, U3yUCHUS
peaIbHOrO SBJICHUS, PEIICHU 3a/1a41 U3 APYTHX y4eOHBIX MPEIMETOB;

®  OIEHHUBATh BEPOSTHOCTH PEATHHBIX COOBITUHN U SIBJICHUN B PA3IMYHBIX CUTYAIIHSIX.
TexcroBble 3a1aun

e PemaTh OpOCThIE U CIIOKHBIC 33/1a4H, a TAKXKE 33J]a4H MOBBILIEHHON TPYAHOCTHU U BBIACISTh UX MATEMAaTUYECKYIO OCHOBY;

®  pAacroO3HaBaTh pa3HbIC BUJbI U TUIIBI 33]1a4;

®  JCIOJIB30BaTh pa3Hble KPATKHE 3alMCU KaK MOJEIHM TEKCTOB CIOKHBIX 337a4 M 3aJa4 MOBBIIIEHHON CIOKHOCTH JJI1 MOCTPOCHHS TTOMCKOBOM
CXEMBbI U PEIICHHUs 3a]1a4, BEIOUPATh ONTUMAIBHYIO U1 pacCMaTPUBAEMOM B 3a/1a4€ CUTYallMd MOJIETb TEKCTa 3a/1a4H;

®  pa3nuy4aTh MOJEJb TEKCTa U MOJEJIb PELICHUs 3a7a4i, KOHCTPYHPOBaTh K OJHOW MOJENIN PEIIEHUs CIOXKHBIX 3a/1a4 pa3Hble MOJIEIN TEKCTa 3a-
Jauu;
3HATh U IPUMEHATH TPU CIIOCO0A MOMCKA pelIeH s 3a1a4 (0T TpeOOBaHUS K YCIIOBHUIO U OT YCIOBHS K TpeOOBaHHIO, KOMOMHUPOBAHHBIN );
MOJIETTUPOBATh PACCYKICHUS MPU MOUCKE PEIICHU 33/1a4 ¢ TOMOIIbIO Tpad-CXEeMBbI;
BBIJIEJISITh 3TAIlbl PELICHUS 3a/1a4H U COJIEP KaHUE KaXKI0ro ITara;
YMETb BBIOMpATh ONTUMAIbHBINA METO/ PELIEHUs 3a/1a4yll U OCO3HaBATh BHIOOp METOJa, pacCMaTpUBaTh Pa3jIMYHbIE METOJIbl, HAXOAUTh Pa3HbIE
pelIeHns 3a/1a4M, €CJIM BO3MOXKHO;
aHAIM3UPOBATh 3aTPYIHEHUS IPU PELICHUH 337a4;
BBINOJIHATH Pa3IMyuHble TPeoOpa3oBaHUs IPEIOKEHHON 3a71au, KOHCTPYHPOBATh HOBBIE 33/1a4M U3 JJAHHOM, B TOM 4nClie OOpaTHbIE;
MHTEPIPETUPOBATh BBIYUCINTENBHBIE PE3YJIBTATHI B 33/1a4€, UCCIIEN0BATh MOJYyYEHHOE PEIIEHUE 3a/1a4U;
M3MEHSATH YCIIOBHE 3a71ay (KOJIMYECTBEHHBIE TN KaUeCTBEHHbIE JJAaHHBIE), UCCIIEJOBATh U3MEHEHHOE TPe00pa30BaHHOE;

®  AHaJIM3MPOBATH BCEBO3MOXKHBIE CUTYAIlMM B3aUMHOT'O PACIOJIOKEHUS JBYX OOBEKTOB U M3MEHEHHE MX XapaKTEPUCTHUK IPU COBMECTHOM JIBU-
KEHHUU (CKOPOCTh, BPEMsI, pACCTOSIHUE).IIPU PELICHUE 3a/1a4 Ha JIBUYKEHHUE JIBYX OOBEKTOB KaK B OJJHOM, TaK U B POTHBOIIOJIIOKHBIX HAIPaBICHUSIX, KOHCT-
PYHpOBATh HOBBIE CUTYallMd HA OCHOBE U3MEHEHMS YCIIOBUI 3a]a4y TP JIBUKEHHUH 10 PEKE;

®  lcCIeIoBaTh BCEBO3MOKHBIE CUTYAIMH MTPH PELICHUH 3a/1a4 Ha JBM)KEHHE M0 PpeKe, pacCMaTpHUBaTh pa3HbIE CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpa3HbIE 331aYU «HA YACTUY;

e pemath U 000OCHOBBIBATH CBOE pPEIICHUE 3a/1a4 (BBIACIATH MaTEMaTHUECKYI0 OCHOBY) Ha HaX0X/I€HUE YacTH YKCIia U YKcia Mo ero 4acTu Ha oc-
HOBE KOHKPETHOT'O CMbICJIa ApooH;

®  OOBSICHATH MJICHTUYHOCTH 33714 Pa3HBIX TUIIOB, CBSI3BIBAIOIINX TPHU BEIWYMHBI (Ha paboTy, HA MOKYIKHU, HAa ABMKECHUE). BBIICISTh 3TH BETHYH-
HbI U OTHOIICHUS MEXIY HUMH, IPUMEHITh UX MPU PEUICHUH 3a/1a4, KOHCTPYHUPOBAaTh COOCTBEHHBIC 3a/1a4 YKa3aHHBIX THUIIOB;

e  BJIQJIETh OCHOBHBIMU METOJIaMHU PELICHHs 3a7ad Ha CMECH, CIUIaBbl, KOHIIEHTPAIMH, UCIIOJIb30BATh UX B HOBBIX CUTYalUAX MO OTHOLICHHUIO K
M3YyYEHHBIM B IIporiecce 00yueHus;



e  pemaTh 33J1a4u Ha MPOLICHTHI, B TOM YHUCJIE, CJIOKHBIC MTPOIICHTHI ¢ 000CHOBAaHUEM, UCITIOJIB3YsI pa3HBIE CITIOCOOBI;

e  pemaTh JOTUYECKHE 3a7a91 Pa3HBIMU CITIOCOOAMHM, B TOM YHCIIC, C ABYMS OJIOKAMH M ¢ TPEMs OJIOKaMH JTAHHBIX C TIOMOIITBIO TaOJIHII;

®  peIaTh 33/1a4d 10 KOMOMHATOPUKE U TCOPHH BEPOATHOCTEH HA OCHOBE MCIIOJIB30BaHMS U3YYCHHBIX METOJIOB U 0OOCHOBBIBATh PEIICHHCE;

®  pelaTh HEeCJOXKHBIE 33JIa4 TT0 MATEMATHYEeCKOW CTaTHCTHKE;

®  OBJAJIETh OCHOBHBIMU METOJAMHU PEIICHHSI CIOXKETHBIX 3a7a4: apu(MeTHdecKuii, anredpanveckuii, mepedop BapuaHTOB, FTEOMETPHUECKUM, Tpa-
(budecKuil, MPUMEHSITH UX B HOBBIX 10 CPABHEHUIO C M3yUYECHHBIMU CUTYaIIUSX.
B noBceHeBHOI KU3HM U MPH M3YYEHUH JAPYTUX MPeIMeTOB:

®  KOHCTPYHMPOBATh HOBBIC JJI JIAHHOW 3a/1aud 3a/Ia4HbIE CUTYallMH C YY4ETOM PEaNIbHBIX XapaKTePUCTHK, B YACTHOCTHU, MPHU PEIICHUM 3a7a4 Ha
KOHIICHTPAIlUU, YIUTHIBATh TUIOTHOCTH BELIECTBA; pelIaTh U KOHCTPYHUPOBATH 33J]a4l HA OCHOBE PAaCCMOTPEHUS PEATbHBIX CUTYaIlMil, B KOTOPBIX HE TPEOy-
€TCsl TOUHBIN BBIYUCIUTEIbHBINA PE3yiIbTarT;

e  pelaTh 33/1a4M Ha JABMKEHHUE IO PEeKE, paCCMaTpUBas pa3Hble CUCTEMbI OTCUETA;

®  KOHCTPYHMPOBATh 33JlaYHBIC CUTYAIlUU, TPUOJIMKEHHBIE K PEAIbHON JEHCTBUTEILHOCTH.
I'eomeTpuueckue Gpurypbl

e (CB00OOAHO ONEPUPOBATH TEOMETPUUECKUMU MOHATUSAMU IIPU PEIICHUU 3a7a4 U MPOBEACHUN MATEMAaTHUECKUX PACCYKICHHUIA,

®  CaMOCTOATENbHO (POPMYITUPOBATH OMPEIEICHUS T€OMETPUUYECKIX (UTYp, BBIIBUTATh THIIOTE3bI O HOBBIX CBOMCTBAX U MPU3HAKAX reOMETpHUYe-
cKuX ¢GuUryp u o0OOCHOBBIBAThH HIIM OMPOBEpraTh MX, 0000IIaTh WU KOHKPETU3UPOBATH PE3yJbTaThl HA HOBBIE KIIACCHI (PUTYp, MPOBOAUTH B HECIOKHBIX
CIIyYasix KJIaCCH(PUKAIUIO (PUTYp 11O Pa3IMIHBIM OCHOBAHUSIM;

®  lHCCIeNoBaTh YEPTEkKH, BKIIIOUas KOMOUHAIMU (PUTYp, U3BIIEKAaTh, HHTEPIPETUPOBATH U MPE0Opa30BbIBaTh HH(POPMAIINIO, TIPEICTABICHHYIO Ha
YepTekKax;

e  pelaTh 3a7a4ud reOMETPUUECKOTO COJIEpKaHMsl, B TOM YHUCIIE€ B CUTYAlLMIX, KOTJa aJITOPUTM PEILICHUS HE CIIEYET SIBHO U3 YCIOBUS, BBIIIOJIHSTh
HE0OXOIUMBIE JUIA PEIICHHUs 33a]a4M JOTOJHUTEIbHBIE TOCTPOCHUS, HCCIIEA0BATh BO3MOKHOCTh PUMEHEHHS TeopeM U (GOpMYIT AJIsl pelIeH s 3a/1a4;

e  (GOpMYIUPOBATH U JIOKA3BIBATh TEOMETPUUYECKUE YTBEPKICHUS.
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:

®  COCTaBJIATH C HMCIOJH30BAaHHEM CBOWCTB F€OMETPUYECKHX (PUTYyp MaTeMaTHUeCKHe MOJAENHU IS PelIeHUs 3aJ]ad MPaKTUYECKOTo XapakTepa U
3a/1a4 U3 CMEKHBIX JIUCLIUIUINH, UCCIEA0BATh MOJYYEHHbIE MOJIETU U UHTEPIIPETUPOBATh PE3yJIbTaT.
OTHoOImIEeHUA

e BrageTh NOHATHEM OTHOUIEHUS KaK METANPEIMETHBIM;

e  CcBOOOJHO ONEPUPOBATH MOHITUSIMH: PABEHCTBO (DUTYp, paBHbIC (QUTYPHI, pABEHCTBO TPEYTOJBLHUKOB, MAPALIEITHHOCTh MPSMBIX, TIEPIICHIHK Y-
JSPHOCTH MPSMBIX, YIIIBI MEXKY MPSMBIMU, IEPIICHIUKYIISAP, HAKIOHHAS, POEKIHS, Mogooue Guryp, mogodHbie pUrypsl, moJ00HbIE TPEYTOIBHUKY;

®  WCIOJIb30BATh CBOMCTBA MOJA00MS U PaBEHCTBA (DUTYp TIPU PEIICHUU 3a/1a4.
B noBceHeBHOI KU3HM U IPH U3YYEHHUH APYTUX NPeIMETOB:

®  WCIOJIb30BaTh OTHOIIEHUS JUIsl TOCTPOCHUS M UCCIICIOBAHUS MAaTEMAaTHUYECKUX MOJIeIeli OOBEKTOB peabHOM JKU3HHU.
HN3mepeHusi U BbIYHCTEHHUS



e (CB060AHO OnEpUpPOBaTh MOHATUAMH JUIMHA, IJIOIIAb, 00BEM, BEIMUMHA yIJla KaK BEJIMYMHAMU, UCIIOJIb30BaTh PABHOBEJINKOCTh U PABHOCOC-
TaBJIEHHOCTh NIPH PELICHUH 33]a4 Ha BBIYHUCIICHUE, CAMOCTOSTENBHO MOJIy4aTh U UCIOIb30BaTh (POPMYJIBbI ISl BEIUMCIIEHUH TuIomanei u o0bEMOB Guryp,
CBOOOJTHO OTIEPHPOBATH HIMPOKHM HAOOPOM (OPMYIT Ha BEIYUCIICHHE TP PEIICHUH CIOXKHBIX 3a/1a4, B TOM YHCJIE U 3a/1a4 Ha BBIYUCICHHE B KOMO MHAIHIX
OKPY>KHOCTH U TPEYrOJIbHUKA, OKPYKHOCTH U YETBIPEXYTOJBHUKA, & TAKXKE C IPUMEHEHUEM TPUTOHOMETPUU;

®  CaMOCTOATENBHO (POPMYTUPOBATH THIIOTE3BI M IPOBEPATH UX JOCTOBEPHOCTb.

B noBcexHeBHOM KU3HM M IPH M3YYEHHH APYTUX NPeIMETOB:

e cBOOOJHO onepupoBaTh GOPMYIaMu IIPU PEIIEHUH 3aJad B IpyTUX y4eOHBIX IpeaMeTax U MpH INPOBEIECHUH HEOOXOJUMbIX BBIYUCIEHUH B pe-
QJIBHOM JKU3HH.

I'eomeTpuyeckue nocTpoeHus

e  OmnepupoBaTh OHATHEM HaOOPa JIEMEHTOB, ONPEACIAIONINX T€OMETPUUECKYIO PUTypY,

e  BjaJeThb HAOOPOM METOJIOB TOCTPOEHUM LUPKYJIEM U TUHEHKOMH;

® [IPOBOJUTH AHAJIU3 U PEATU30BBIBATDH ITAIbl PELIECHUS 3a7a4 Ha IOCTPOCHHE.

B noBceHeBHON KU3HM M NIPU M3YYEHHHU APYTUX NPeIMETOB:

e  BBIIIOJIHATH IOCTPOEHHUS HA MECTHOCTH;

®  OIIEHUBATh pa3Mephl peajabHbIX 00BEKTOB OKPYKAIOIIET0 MHUpA.
IIpeoOpa3zoBanus

e  OmnepupoBaTh IBMKCHUSMH U TPE0OPa30BaHUAMHI KaK METAPEAMETHBIMU TTOHSITHSIMU;

e  OnepupoBaTh MOHITHEM JIBHIKEHHUS U PeoOpazoBaHus Moo0us st 000CHOBaHUMN, CBOOOJHO BiaJleTh MPpUEMaMH TOCTPOECHUS (UTYp C ITOMO-
IIbIO ABMXKEHUH U peoOpa3oBaHus MOJ00us, a TaKKe KOMOMHALIMAMHU JBM)KEHUH, ABMKEHUN U IipeoOpa3oBaHuil;

®  UCHOJb30BaTh CBOMCTBA JABMKEHUI M MpeoOpazoBaHMii ISl MPOBEACHHUSI 0OOCHOBAHUS U JOKA3aTENIbCTBA YTBEP)KACHUN B TEOMETPUH U APYTHX
y4eOHBIX TIPEIMETAX;

®  [I0JIb30BaThCsl CBOMCTBAMM JBMD)KEHUH U peoOpa30BaHMM MU PELIeHNUH 3a/1a4.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:

® [PUMEHSTh CBOMCTBA ABM)KEHUN U IPUMEHATH 01001€ AJI1 IOCTPOCHUN U BBIYUCIICHUH.
BekTopbl M1 KOOpAUHATHI HA MJIOCKOCTH

e (CB060OAHO onepupoBaTh MOHATUSAMH BEKTOpP, CYMMa, pa3HOCTh BEKTOPOB, NPOU3BE/IEHHE BEKTOpA HA YHCIO, CKAJSIPHOE MPOU3BEAECHUE BEKTO-
POB, KOOPJAMHATHI Ha INIOCKOCTH, KOOPAUHATHI BEKTOPA;

®  BIJIJIETh BEKTOPHBIM U KOOPAMHATHBIM METOJOM Ha IJIOCKOCTH JJIs PEeLIeHUs 3a7]a4 Ha BBIYUCIICHHE U I0Ka3aTeIbCTBA;

®  BBINOJIHATH C IOMOIIIbIO BEKTOPOB M KOOPJIMHAT J1I0Ka3aTEIbCTBO U3BECTHBIX EMY r€OMETpUYECKHX (DaKTOB (CBOMCTBA CPeIHUX JIMHUHM, TEOPEM O
3aMeyaTesIbHbIX TOYKaxX M T.II.) U MOJIy4aTh HOBbIE CBOWCTBA U3BECTHBIX (DUTYD;

®  UCMOJb30BATh YPABHEHUS (PUTYp JUIS peLISHHs 3a]1a4 U CAaMOCTOSITEIIbHO COCTABIIATh YPAaBHEHUS OT/AEIbHBIX IUIOCKUX (UTYP.

B noBceaHeBHO KM3HM U IPM U3YUYE€HHHU APYTUX NMPeIMeTOB:

®  UCMOJb30BATh MOHATHS BEKTOPOB U KOOPAWHAT JUIS PEUICHHUs 3aj1a4 1Mo pU3UKe, reorpaduu U APyruM yueOHbBIM MPeIMETaM.

Hcropus MaTeMaTHKHU



e [loHumaTh MaTeMaTHKy KaK CTPOTO OPraHW30BAHHYIO CHUCTEMY HAyYHBIX 3HAHHWM, B YACTHOCTH BJIQJCTh NMPEJCTABICHUSIMHU 00 aKCHOMAaTHYE-
CKOM MOCTPOCHUHU T€OMETPUHU U IEPBUYHBIMU MPEACTABICHUSIMU O HEEBKIIMIOBBIX T€OMETPUSIX;

®  paccMaTpuBaTh MAaTEMATHKY B KOHTEKCTE UCTOPUU PA3BUTHA IIUBUIU3ALMKA U UCTOPUU Pa3BUTHS HAYKU, TIOHUMATh POJIb MATEMaTUKU B pa3BU-
T Poccun.
Metoabsl MATEMaTHKH

e BrageTs 3HaHUSIMU O PA3TUYHBIX METOIaX 00OCHOBAHUS U OIIPOBEPKEHUS MATEMATUUECKUX YTBEPKICHUM U CAaMOCTOSITEIbHO MPUMEHSATD UX;

®  BJIAJICTh HABBIKAMHU aHAIM3A YCIIOBUS 33J]a4M U OMPEACICHUS MOIXOSAIINX IS PEIICHHS 3a/1a4 H3y4YEHHBIX METOJIOB UM MX KOMOWHAIINH;

®  XapaKTepHU30BaTh MPOU3BEIICHUS UCKYCCTBA C yUETOM MAaTEMAaTHUUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, UCTIOIB30BATh MATEMATUYECKHUE 3aKOH O-
MEpPHOCTH B CAMOCTOSITEIbHOM TBOPYECTBE.

2. Conep:xanue yue0HOro npeamera «MarteMaTHKa

CornacHo ®I'OC ocHOBHOTrO 00111€T0 00pa30BaHus B KypC MaTeMaTUKU BBEJIEH pa3zell «JIornka», KOTOpbI HE IpeanoaraeT A0MOJIHUTENbHbBIX Ya-
COB Ha M3y4YEHHUU U BCTPAMBAETCS B Pa3IMUHbIE TEMbl KypCOB MaTeMaTUKH U MHPOPMATUKU U NPEABAPSIETCS 03HAKOMIIEHHEM C 3JIEMEHTaMH TEOPUU MHO-
KECTB.

MHo0ecTBa U OTHOLIEHUS MeK1Y HUMH

MHOXECTBO, Xapakxmepucmuieckoe c80UCME0 MHOXMCECMaa, YIEMEHT MHOXECTBA, nycmoe, KoHeuHoe, beckoHeuHoe MHodxcecmao. I1oqMHOXKeCTBO.
OTHoOIIEHUE TPUHAICKHOCTH, BKIIOUEHUS, pAaBEHCTBA. DJIEMEHTbI MHOKECTBA, CIIOCOOBI 3aJJaHUSI MHOXKECTB, PACHO3HABAHUE NOOMHOICECE U INEMEHMO8
NOOMHOICECME C UCNONb308AHUEM KPY208 Jlinepa.

Onepauuu HaJ MHOXKeCTBAMHM

Ilepeceuenne 1 00bEAMHEHNE MHOXKECTB. PazHocmb MHOJCeCmS, 00NoHeHue MHodxcecmaa. Mnmepnpemayusa onepayuti Ha0 MHOMXCECMEAMU € NO-
Mowbio Kpy2os Junepa.

DJIEeMEeHTBI JIOTHKH

Onpenenenne. YTBepkIeHHUs. AKCHOMBI U TeopeMbl. Jloka3arenbcTBo. JloKka3aTenbCTBO OT MPOTHBHOTO. Teopema, oOpatHas manHoW. [Ipumep u
KOHTpIpUMED.

BeickasbiBaHus

VCTUHHOCTD U J0KHOCTb BbICKa3bIBaHUS. CnodicHble u npocmoie @vickasviéanus. Onepayuu HAO biCKA3LIBAHUAMU C UCHOIb30BAHUEM JI02ULECKUX
CBA30K: U, UNU, He. Yclo6Hble 8bICKA3bIBANHUS (UMNIUKAYUL).

Coaepxxanue Kypca MaTeMaTHKH B 5—6 kJiaccax

HarypanbHble 4nc/ia 4 HyJ1b

HarypanbHblii psii 4HCes U ero CBoicTBa

HatypanbHoe 4nciio, MHOXKECTBO HAaTYpaJIbHBIX YHCE U ero CBOMCTBA, M300paKeHNE HATYPAJIbHBIX YHCET TOYKaMU Ha YUCI0BOM npsMoid. Mcronb-
30BaHME CBOMCTB HATypaJbHBIX YUCEN NPU PEIICHUH 3a7a4.



3anuce U YTeHHe HATYPAJIbHBIX YK cel

Paznuune mexay uudpoit u unciom. Ilo3unmonHas 3anich HATYpaIbHOTO YKCIIA, TIOMECTHOE 3HaYeHHE HU(QPHI, Pa3psAabl U KJIACCHI, COOTHOILICHH €
MEXy ABYMS COCEHUMU pa3psiAHbIMU €IMHUIIAMH, YTEHUE U 3allUCh HATYypPaJIbHBIX YUCEll.

OxpyrieHue HaTYpaJbHBIX YHCe]

Heob6xonumocts okpyriienus. [IpaBuio okpyrieHus HaTypaibHbIX YHCEIL.

CpaBHeHHe HATYpPaJILHBIX YHCeJl, CPaBHeHHe ¢ YucaoMm 0

[ToHsATHE O CpaBHEHHMH YKCEN, CPABHEHUE HATYPAJIbHBIX YHCEN JIPYT C APYTOM U C HyJIEM, MaTeMaTHYECKas 3allMCh CPABHEHUH, CIIOCOObI CPaBHEHMS
quced.

JleiicTBHUSI ¢ HATYPAJIBHBIMM YHCJIAMHU

CrnosxeHue U BbIUNTAaHUE, KOMIIOHEHTBI CIIOKEHUS U BBIYMTAHUSA, CBA3b MEXKy HUMHU, HAX0XJACHUE CYMMbI U Pa3HOCTH, U3MEHEHUE CYMMBI U pa3HO-
CTH IIPU U3MEHEHUU KOMIIOHEHTOB CJI0KEHUS U BBIUUTAHUS.

YMHOKEHHE U JeJIeHUuE, KOMIIOHEHThl YMHOXXEHUS U JEJICHUS, CBSI3b MEXAY HUMHU, YMHOXKEHUE U CIOXKEHHE B CTOJIOUK, JIEJIEHUE YTOJIKOM, ITPOBEP-
Ka pe3ysbTaTa ¢ HOMOIIbIO IPUKUIKU U OOPaTHOTO ACHCTBUS.

[TepemecTuTENbHBIN U COYETATEIbHBIM 3aKOHBI CIOKEHHSI U YMHOXKEHUS, pacpee/IUTENbHbINA 3aKOH YMHOXKEHHUSI OTHOCUTENIBHO CIOXKEHUS, 000C-
HOBAHUE al20PUMMO8 8bINOTHEHUS APUPDMEMUIECKUX OeticEUli.

CremneHb ¢ HATYpaJbHBIM MOKa3aTe1eM

3anuch yMciaa B BUJE CYMMBI pa3psiIHbIX ClaraéMblX, MOPSAIOK BBIOJHEHUS JIEHCTBUI B BBIPAXKEHUAX, COAEPIKAIINX CTENEHb, BEIUUCICHUE 3HAUE-
HUW BBIPA)KCHUM, COAEP/KAIIUX CTETICHb.

Yuci10Bble BLIPAKEHUSA

UucnoBoe BbIpaKE€HUE U €r0 3HAYEHHE, TOPSIOK BBITOIHEHUS JEHCTBUIMA.

JlejieHHE ¢ 0CTATKOM

JleneHue ¢ OCTaTKOM Ha MHOKECTBE HaTYpaJIbHBIX YHCEJl, c8olicmea oeneHus ¢ ocmamkom. [IpakTudyeckue 3a1a4u Ha JIEIEHHUE C OCTaTKOM.

CBoiicTBa ¥ IPU3HAKH JEJIMMOCTH

CBOICTBO IETMMOCTH CYyMMBI (pa3HocTu) Ha uucio. [IpusHaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpuznaku oenumocmu na 4, 6, 8, 11. [Jokazamenbcmeo
npusHaxkos oeaumocmu. PerieHne npakTHYecKuX 3ajau ¢ IPUMEHEHUEM IIPU3HAKOB JETMMOCTH.

Pa3no:keHue ynciia Ha NPOCThIe MHOKUTEJIH

[TpocTble u cocTaBHBIE YUCIA, pewemo Ipamocghena.

Pa3nokeHne HaTypajapHOTO YUCIIa HA MHOXHTEINH, Pa3joKeHUEe Ha MPOCThle MHOXKUTENU. Konuuecmeo oenumeneti Yucid, aiecopumm pasiodHCeHus
YuCa Ha NPOCMble MHOMCUMENU, OCHOBHAS Meopema apu@dmemuKu.

AuiredpanuyecKkue BbIpasKeHUs1

Hcnonb3oBanue OykB st 0003HAUEHHs YUCENl, BBIYMCICHUE 3HAYEHUsl anreOpandecKoro BhIpaKEeHUs, IPUMEHEHUE aNreOpandyecKux BhIpaKeHHH
JUIS 3alIMCU CBOMCTB apu(MeTHUYEeCKUX NeHCTBUI, MpeoOdpa3oBaHue anredpandeckiux BhIpaKEHHUH.

JleJMTe/ 1M M KpaTHbIE



Jenurenb u ero cBoicTBa, OOLIUI JenuTeNnb ABYX M Oojiee yucels, HauOOJIbIIUNA OOIIUN J1eIUTENh, B3aUMHO MPOCThIE YMCia, HAXOXKJIEHUE HaH-
Oompirero obmero aenutens. KpaTHoe U ero cBoicTBa, 00IIee KpaTHOE BYX W Oojee yucell, HAMMEHbIIee o0IIee KpaTHOE, CIIOCOObl HaXO0XKICHUsT HaU-
MEHBIIET0 00ILero KpaTHOTO.

Jpoou

OO0bIKHOBEHHbIE IPOOH

Honst, gacth, [poOHOE Yucio, Apodk. J[poOHOE YuCiio Kak pe3yabTar aencHus. [IpaBuibHbIC 1 HEMPaBUIbHBIC IPOOH, CMENIaHHas Apo0b (CMeIIaH-
HOE YHCJIO).

3anuch HaTypaJbHOTO YHCIa B BUE APOOH C 3aJaHHBIM 3HAMEHaTeNeM, IpeoOpa3oBaHue CMEIIaHHOW APOOU B HEMPABUIIBHYIO IpO0Ob U HA00OPOT.

[TpuBenenue apobeii k 00memMy 3HamMmeHaTeno. CpaBHeHHE OOBIKHOBEHHBIX JIPOOEH.

CrnoxeHne 1 BIYUTaHHE OOBIKHOBEHHBIX Apo0eii. YMHOXKEHHE U JIeIeHuEe OOBIKHOBEHHBIX JIPOOCH.

ApudmeTrndeckre IeHCTBUS CO CMEIIaHHBIMU IPOOSMHU.

Apudmernueckue 1HCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bI4UCIEHUL U UX NPUMEHeHUe NPU 8bINOIHEeHUU 0eUCmEU.

JlecsiTHYHBIE APOOH

Lenas u npoGHas yacTu aecsaTHUHOM Apodu. [IpeoOdpa3oBanue necATHUHBIX IpoOeil B 00bIKHOBeHHbIE. CpaBHEHHE ECATUYHBIX Ipo0eit. CiaoxeHue
Y BbIUUTAHUE JE€CATUYHBIX 1po0eit. OKpyrieHue AecATUYHbIX Apo0ei. YMHOKEHHE U JeJIEHNE AECATUUHBIX ApoOei. [Ipeobpazosanue 00bIKHOBEHHbIX OPO-
Oetl 6 decsimuunvie Opoobu. Koneunvie u beckoneunvie decssmuunvle OpoouU.

OTHomenune AByX 4ncel

Macmra6 Ha muiane u kapre.Ilponopuuun. CoiicTBa npomnopiuii, mpuMeHeHne IPoNopLUil U OTHOILEHUH IPU PELIeHNUH 3a/1a4.

Cpennee apupmMeTnyecKoe Yuce

Cpennee apudpmernyeckoe AByX uucel. M3o0paxeHue cpeqHero apupmMeTuyeckoro AByX YMcesl Ha YUCIOBOM npsMoi. PerieHne npakTHueckux 3a-
Ja4 ¢ IPUMEHEHUEM cpeHero apupmMerunueckoro. Cpednee apugmemuieckoe HeCKOIbKUX YUCEIL.

IIpoueHTHI

[TonsTHe mpoueHTa. Beruncienne NponeHToB OT YHCiIa W YHCcia TI0 W3BECTHOMY IPOIIEHTY, BBIpaKEHUE OTHOIICHHUsS B MpOIeHTax. Pemenne He-
CJIO’KHBIX MPAKTHUECKUX 3ajay C MPOLEHTaMHU.

JuarpamMmsl

CronbuaTble ¥ KpYroBble JuarpaMmsl. V3BieueHne nHGOpMALUU U3 TUarpaMM. Mzobpadsicenue ouazpamm no Yuciosvim OaHHbIM.

PanuonanbHbIe ynciIa

IMon0:xkuTeNbHBIE U OTPULIATEIbHBIE YHCIA

N300pakeHre Yrcen Ha YUCIOBOM (KOOpAMHATHOMN) mpsiMoii. CpaBHeHHe uuces. Moylb Yuclia, TeOMETpUIecKass MHTEPIPETans MOy YHCTa.
JIeHCTBUS ¢ OJIOKHUTEIBHBIMHU U OTPULIATEIEHBIMU YHCIIaMU. MHOXECTBO LIEJbIX YHCEN.

ITonsiTue 0 paunoHanbHOM uHMcie. [lepsuunoe npedcmasieHue 0 MHOMCeCmsee payuoHAIbHbIX yucen. JJeNCTBUS ¢ palluOHATbHBIMU YUCIIaMU.

Pelnenue TeKCTOBBIX 33124

Eaunuubl u3MepeHuii: JIMHBI, TUI0MIAIH, 00bEMa, MacChl, BpEMEHHU, CKOPOCTH. 3aBHCUMOCTH MEXy €IUHUIIAMUA U3MEPEHHS Ka)XIOH BEINYHHEI.
3aBUCUMOCTH MEX/1y BETMUMHAMH: CKOPOCTb, BPEMs, pACCTOSIHHE; TPOU3BOIUTENILHOCTh, BpeMsl, paboTa; IIeHa, KOJIMYECTBO, CTOMMOCTb.



3anauu Ha Bce apudMeTHYECKHUE A€ CTBUSA

Pemienne TekCcTOBBIX 3a7ad apuPMETHIECKUM CIIoco00M. Vcronp3oBanue Talbimil, CXeM, YepPTeXKeH, APYruxX CPeCTB MPEACTaBICHUS JaHHBIX TPU
pelIeHny 3a1a4u.

3agauu Ha IBM:KeHHe, pa0oTy M MOKYIIKH

Pemrenne HecioKHBIX 3a/1a4 HA IBU)KEHHE B IPOTHBOINOJIOKHBIX HAIPABJICHUSAX, B OJHOM HAlPaBJICHUH, ABUKEHUE IO PEKE 10 TEYEHUIO U MPOTUB
TeueHus. Pemenue 3a1a4 Ha COBMECTHYIO paboTy. IIpumenenune npobeii mpu pereHny 3aaad.

3agaum HA YaCTH, 10, TIPOLEHTHI

Pemenue 3agau Ha HaXOX/I€HNUE YaCcTH YMCIIAa U YKUCJIA [I0 €ro YacTu. Pemienue 3a1au Ha IpoUeHTs! U Joau. [IpuMenenue nponopuuil npu pemeHuu
3azay.

Jlornueckue 3agauyu

Perienrie HeCIOXKHBIX JIOTUYECKUX 3a/1ad. Peuwenue no2uueckux 3a0a4 ¢ nomowsto epaghos, mabauy.

OcHoBHBIE MeTO/bI PellleHUs] TEKCTOBBIX 3a1a4: apupMeTHUECKU, Tepedop BapHaHTOB.

Harnsinnasi reomerpust

durypsl B OKpyxaromem mupe. Harnsgasie npeacraBienus o Gurypax Ha IUIOCKOCTH: IpsiMasi, OTPE30K, Jy4, YroJl, JOMaHas, MHOTOYTOJIbHUK, OK-
PYXKHOCTb, KpyT. UeThIpeXyroiabHUK, IPSIMOYTOJIbHUK, KBaApaT. TpeyronsHUK, 8uobl mpey2onvhuxos. Ilpasunivhvie mrocoyeonbHuku. V300paxkeHrne 0CHOB-
HBIX FEOMETPUUECKUX DUryp. Bzaummnoe pacnonodcenue 08yx Npsamulx, 08X OKPYHCHOCMEU, NPAMOU U OKpydscHocmu. JlJInHa oTpe3Ka, JJoMaHoW. EquHuibl
n3mepenus JnHbl. [loctpoenue oTpeska 3ananHol 1uuHbl. Bunel yrinos. ['panycHas mepa yria. 3mepeHue u nocTpoeHHE YIiloB ¢ MOMOLIBIO TPAHCIOP-
THpA.

[Tepumerp MHOroyronsHuka. [ToHaTue miomaan GUrypsl; eTuHUIB H3MepeHus miomany. [lnomans npsmoyronsHuKa, kBajgpata. [IpubnmkenHoe
U3MepeHue IIomaan Guryp Ha kieryatou oymare. Pagnogenuxue gucypuol.

Harnsiaele npencTaBieHus: 0 MPOCTPAHCTBEHHBIX (hUTypax: KyO, mapajuienenumnes, npusma, nupamusia, map, cgepa, KoHyc, uusap. M3zobpaxe-
HUE TPOCTPAHCTBEHHBIX QUTYp. [Ipumepwvi ceuenuti. Mnozoepannuxu. Ilpasunvrvie mnococpannuxu. IlpuMepsl pa3BepTOK MHOTOIPAaHHUKOB, LIWJIMHAPA U
KOHYyca.

[Tonsitne o6bema; enuHUIBI 00beMa. OOBEM PSIMOYTOJILHOTO Mapasuiesienumea, Kyoa.

[Tonsitue o paBeHcTBe Guryp. LlenTpanbHas, oceBas U 3epkaibhas CAMMETpUN. M300pakeHne CHMMETPUYHBIX QUTYp.

Pemenne npaktuyeckux 3ajad ¢ IpUMEHEHUEM IPOCTEHILINX CBOUCTB (QUTYD.

Hcropust MaTeMaTHKHU

llossnenue yugp, d6yke, uepoanugos 6 npoyecce cuéma u pacnpedenenus npooykmos na /pesnem Bnusxcnem Bocmoxe. Ceazv ¢ Heonumuueckoii
pesonoyuell.

Pooicoenue wecmudecamepuunoii cucmemvol cuucienus. Ilosenenue oecamuunoi 3anucu 4ucer.

Pooicoenue u passumue apugpmemuxu namypanvuoix uucen. HOK, HO/J, npocmuie uucna. Pewemo Spamocghena.

Tlossnenue Hyns u ompuyamenvuvix yucei ¢ mamemamuxe opesnocmu. Ponv Juoghanma. Ilouemy (—1)(—1) =+1?

Hpobu 6 Basunone, Ecunme, Pume. Omxpoimue decamuunvix opodeti. Cmapunnvle cucmemol mep. Jlecaimuunvie Opoou u MempuiecKas cucmema
mep. JI. Macnuyxuu.



Conep:kanue Kypca MaTeMaTHKH B 7-9 KJaccax

Anaredpa
Yucaa
PanuonanbHbIe ynciaa
MHOXeCTBO panroHaNbHBIX YKcesl. CpaBHEHHE pallMOHAIBHBIX unces. [[eHcTBUS ¢ pallMOHANIbHBIMU 4uciiaMu. [Ipedcmasnenue payuoHaibHo20
YuUCIa 0ecaAmudHol Opoowio.
HppanuonajbHble YHCIA

[TonsiTe MppanroHaTpHOro uncia. Pacno3HaBanue uppanuoHanbHbeIX yncen. [lpumepsl nokasarenscTB B anredpe. MppannoHansHOCTh ‘-II/ICHa\/E :
[Tpumenenue B reomerpun. Cpasuenue uppayuonanrbHulx yucen. MHoocecmeo delcmeumenbHbix Yuce.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

YucnoBbie 1 OyKBeHHbIE BbIPAKCHHSA

Boipaxkenue ¢ nepemeHHol. 3HaueHue BblpakeHus. [loacTaHOBKa BbIpa)KEHNUN BMECTO [TEPEMEHHBIX.

[eabie BbIpa:KeHUs

CreneHb ¢ HaTypaJbHBIM [TOKa3aTeseM U e€ cBoiicTBa. [IpeoObpazoBanus BbIpaXXEHU, COAEPIKALUX CTENIEHU C HaTypalbHbIM IIOKa3aTEJIEM.

OpHouseH, MHOrOwWIeH. J[eficTBUS ¢ OIHOWIEHAMU U MHOTOWJICHaMU (CJIO’KEHHE, BbIUUTaHHUE, YMHOKeHHE). DOopMyIibl COKPAIEHHOTO YMHOKCHHUSL:
pPa3HOCTb KBaJpaToB, KBaJpaT CyMMbI U pa3HOCTU. Pa3nojkeHne MHOroujieHa Ha MHOYKUTEJIN: BbIHECEHHE OOIIEr0 MHOXUTEINS 3a CKOOKH, epynnuposxa,
npumenenue Gopmyn cokpawénnozo ymuoxcenus. Keaopamuwiii mpéxunen, pasznogicenue KaopamHmo2o mpeéxunieHa Ha MHONCUMENU.

JIpoOHO-panuoOHAIbLHbIE BHIPAKEHUS

Crenens ¢ nenbiM nokasareneM. [IpeoOpa3zoBanne qpoOHO-IIMHEHMHBIX BBIPAKEHUHN: CIIOKEHUE, YMHOXKEHUE, NIeJIeHue. Aneedpauyeckasn opoow. [lo-
nyCmumble 3HaAUeHUs NepemMenHbiX 8 OpoOHO-payuonaibHulx svipaxcenusax. Cokpawjenue anceopauyeckux opooeil. Ilpusedenue ancebpauieckux opooeil K
obwemy 3namenamento. [lelicmeus ¢ aneeopauyeckumu Opooamu: ClodceHue, 8bluumanue, YMHodceHue, 0elleHue, 6036e0eHuUe 6 CIeneHb.

IIpeobpaszosanue svipadicerHuii, coOepHcAuux 3HaK MoOYJIA.

KBanpaTHbie kKopHr

Apudmerndeckuil kBaapaTHbIi KopeHb. [IpeoOpa3zoBaHne BhIpaXEHUH, COAEpIKALIMX KBAJpaTHble KOPHU: YMHOXEHHUE, JIeIEHUE, BEBIHECEHHE MHO-
KUTEIS U3-T10]1 3HaKa KOPHS, BHeCeHUe MHO*CUMEN S NOO 3HAK KOPHS.

YpaBHeHus! M HEpABEHCTBA

PagencrBa

YucnoBoe paBeHCTBO. CBOICTBA YMCIIOBBIX PABEHCTB. PaBEHCTBO C IEPEMEHHOM.

YpaBHeHus

[TonsiTue ypaBHEHMs U KOpHA ypaBHEHUs. [Ipedcmasnenue o pagnocunvhocmu ypaenenuti. Obracms onpedeneHus ypasHenus (obaacmes 0onycmu-
MbIX 3HAYEHUL NePeMEHHOLL).

JIuneiiHOe ypaBHEHHE H €ro KOPHH

Pemienne nuHeHBIX ypaBHEHUM. Jlunetinoe ypaeuenue ¢ napamempom. Konuvecmeo xopmeii nunetino2o ypasHenus. Pewenue nunetinvix ypagrenuil
c napamempom.

KBanpaTHoe ypaBHeHHe H er0 KOPHH



KBanparusie ypaBHeHus. Hernonnble KkBagpaTHble ypaBHeHHs. JJuCKpUMUHAHT KBajpaTHOTO ypaBHeHUs. DopMylia KOpHEW KBaJApaTHOTO YpPaBHEHUS.
Teopema Buema. Teopema, oopamnas meopeme Buema. Penienne KBaipaTHBIX YPaBHEHHI: UCTIOIB30BaHUE (OPMYIIBI ISl HAXOXKICHUS KOPHEH, epaghuue-
CKULL Memoo peuieHus, pas3iodceHue Ha MHOXCUmenu, no0oop KOpHell ¢ UCNOIb308aHueM meopemsl Buema. Konuuecmeo kophetl K6a0pamHnozo ypagHeHus 8
3asucumocmu om e2o0 OUCKpumMuHanma. buxeaopamuule ypasnenus. Ypaenenus, c6o0uMble K JUHElHbIM U KéaopamHuvim. Keaopammuvie ypasuenus ¢ napa-
MempoM.

JIpoOHO-panMOHAIbHbIE YPABHEHUS

Pemenue nmpocredmux ApoOHO-TUHEHHBIX YpaBHEHUH. Pewerue 0poOHO-payuoHaibHbIX YPAGHEHULL.

Memoovl pewenus ypagnenuii. mMemoovl PAGHOCULLHBIX NPeoOPA308aHULl, Memoo 3ameHbl nepemeHHou, epaguyeckuii memoo. Hcnonvsosanue
ce0lCcm8 YYHKYULL Npu peueHuu ypasHeHu.

Ipocmetiwue uppayuonaivhvle ypasHeHus suoa | f f(x)=a, \/f (x) = \fg (x) -

Vpasnenus euda X" = & .Ypasnenus 6 yenvix wucuax.

Cucrembl ypaBHeHHH

VYpaBHeHue ¢ 1ByMs niepeMeHHbIMU. JInHEeiiHOe ypaBHEHUE C ABYMS [IEPEMEHHBIMU. [Ipsamas Kak epaguueckas uHmepnpemayusi TUHEuHo20 ypasHe-
HUS ¢ 08V ML NEPeMEHHbIMU.

IlonsiTe cucreMsl ypaBHeHH. PellieHne cucreMbl ypaBHEHUM.

Mertobl pereHust CUCTEM JIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU: epadpuueckuti Memoo, Memoo Cl10d#CeHUs, METO]I IOJCTAHOBKH.

Cucmembl TUHENHBIX YPAGHEHUIL C NAPAMEMPOM.

HepagencrBa

Uucnossle HepaBeHCTBa. CBOWCTBA YMCIOBBIX HEpAaBEHCTB. [IpoBepka cripaBeUIMBOCTH HEPABEHCTB MPH 33JaHHBIX 3HAUYEHUSX TEPEMEHHBIX.

HepageHnctBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHcTBa. O0iacme onpedenienus HepaseHcmeaa (001acms 00Ny CMUMbIX 3HAYEeHUL nepemeHt-
HO).

Pelenue TMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u eco pewenus. Pewenue keaopamuvlx HepageHcma: UCno1b308aHue COUCME U epapuKra KeaopamuiHou QyHKyuu, me-
Moo uHmepeanos. 3anuch peuieHus: KeaopamHo20 HepageHCcmad.

Pewenue yenvix u 0podHO-payuoHanIbHbIX HEPABEHCE MEMOOOM UHMEPBATIOB.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB ¢ OAHON NIepeMeHHOM. Pemenne cucreM HEpaBEHCTB € OJTHOM NMepeMEeHHOMN: JIMHEWHBIX, kéaopamusix. 1300paxeHne pemeHus
CHCTEMBI HEPABEHCTB Ha YMCJIOBOM MPAMOM. 3alIUCh PELICHUs CUCTEMBI HEPABEHCTB.

DOyHKIUHA

IHonsTue pyHkuuu

JlexapToBbl KOOPAMHATHI Ha TIOCKOCTH. DOpMUpPOBaHUE MPEICTAaBICHUM O METApPEeIMETHOM MOHATUU «KOoOpAuHAThD. CriocoOb! 3amanus QpyHK-
Uil: aHaMUTHYECKuil, rpaduueckuii, Tabnuunslil. ['padux Gynxmuu. [Ipumepsl GyHKIMH, MOTydyaeMbIX B MPOLECCE MCCIEI0BAaHUS PAa3IUUHBIX peabHbBIX
MIPOLIECCOB M pellIeHus 3aa4. 3HaueHne pyHKuuu B Touke. CBoMcTBa PYHKIMIA: 001acTh ONpeaeeHusl, MHOKECTBO 3HAUEHUM, HYJIU, TPOMEXYTKH 3HAKO-
MIOCTOSIHCTBA, 4E€MHOCMb/HEeYEéMHOCMb, TTPOMEKYTKH BO3pAaCTaHUs M YObIBaHMs, HauOoJblllee U HaMMeHbIIee 3HayeHus. VccrienoBanue GyHKIUU MO €€

rpaduky.



Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3a0anuvie pynkyuu.

Jluneitnass pyHKIIUSA

CgoiictBa u rpaduk nuHeitHON QyHKIMU. YTI0BOH KoaduuueHT npsmoii. Pacnonoxenne rpaduka TUHEHHON (GYHKINUU B 3aBUCUMOCTH OT €€ yT-
J0BOTO KO3 duimenta u cBoOOHOTO wieHa. Haxooicoenue Koaggduyuenmos tuneunou QyHKyuu no 3a0aHHbIM YCIOBUIM: NPOXONCOeHUe NPAMOU Yepes
08e MOUYKU C 3a0AHHBIMU KOOPOUHAMAMU, NPOXOACOCHUE NPAMOU Yepe3 OAHHYI0 MOYKY U NAPALIENbHOU OAHHOU NPIMOILL.

KBagparuunas pyHkums

CaoticTBa 1 rpaduk kBaapaTuaHoi QpyHkumu (mapadona). [locmpoenue epagurxa keadpamuurou ynkyuu no moukam. Haxoxnenvue Hymne KBaj-
pPaTUYHON (QYHKIIUH, MHONICECMEA 3HAYEHULL, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMEINICYMKOE MOHOMOHHOCHIU.

OO0paTHasi NpONOPUUOHAIBLHOCTH

K k
CaoiicTBa QyHKIIMH Y =—Y = = ['unepbomna.
X
I'paguru pynxyuir. llpeobpasosanue epadurxa gynxyuu 'y = f(X) ons nocmpoenus epaduros @ynryuii 6uoa 'y =af (kx+b)+c.

I'paghuxu ynxyuii y:a+%, y:\/;,yzéfg, y:|x|.
+

IHocnenoBaTeIbHOCTH M IPOTPECCHH

UmcnoBas ocieq0BaTeNbHOCTD. [IpruMephbl YMCITOBBIX MOCIIEI0BATEIbHOCTEH. beCKOHEUHBIE MOCIeI0BAaTENFHOCTH. Apr(MeTHIecKas Iporpeccus u
e€ cBoiicTBa. ['eoMeTpuueckas mporpeccusi. Qopmyna obuje2o uieHa u cymmsl N nepevix wieHos apugpmemuueckou u ceomempuieckou npozpeccutl. Cxo-
0AWAACS 2e0MempU4ecKas NPocpeccusl.

Pelnenue TeKCTOBBIX 3a1a4

3anaum Ha Bce apudMeTHUECKHUE TelHCTBUA

Permenne TekcTOBBIX 33134 apupMeTudeckum crocodom. Vcnonb3oBanue TabauIl, cXxeM, YepTEeXKei, APYTUX CPEACTB MPEACTaBICHHS JaHHBIX MPU
pEIIeHNN 3aJauu.

3agaun Ha IBMKeHHE, pa00Ty M MOKYIIKH

AHanM3 BO3MOXKHBIX CUTYaIlMil B3aUMHOTO PacCIONOKEHUS 00BEKTOB MPH UX JIBUJKEHUH, COOTHOIICHHS] 00bEMOB BBHITIOJIHIEMBIX padOT IIPH COBMeE-
CTHOI1 pabore.

3agaum HA YacTH, 101, IPOLEHTHI

Pemienue 3a1a4 Ha HaXOXAEHUE YACTH YUCIIA U YUCIA IO ero yacTy. Penenue 3a1a4 Ha NpoOLEeHTHI U 104. [[puMeHeHre nponopuuii npu pemeHuu
3a/ay.

Jlornueckue 3agauu

Pemenue noruueckux 3anau. Pewenue no2uyeckux 3a0ay ¢ nomowvio epagos, mabauy.

OcHoBHbIE MeTO/IbI pellleHUsI TeKCTOBBIX 3a1a4: apudmMeTnyeckui, anredpandeckuii, nepedop BapuaHToB. [lepsuunvie npedcmasieHusi 0 Opy2ux
Memooax peuieHus 3a0a4 (ceomempuyeckue u epaguyeckue memoowl).

CTaTHCTHKA ¥ TeOpUs BEPOSITHOCTEH

Crarucruka



Tabnuunoe u rpaduyeckoe NpeaAcTaBIeHUE JaHHbBIX, CTOJIOYAThIE U KPYTOBbIE AUAarpaMMbl, rpaduky, IPUMEHEHHE JuarpaMm U rpaduKoB ISl OIH-
CaHUs 3aBUCHMOCTEH pealibHBIX BEJIMYWH, U3BJICUCHHE MH(POPMALIMU U3 TaONHUL, JuarpaMm u rpadukoB. OnucaTenbHble CTATUCTUYECKUE MTOKA3aTEIH YH-
CIIOBBIX HaOOpOB: cpeaHee apupMeTHIECKoe, Meouana, Hauboblilee 1 HauMeHblllee 3HaueHus. Mepbl pacceuBaHusl: pa3Max, Oucnepcus U cmaHoapmHoe
OMKJIOHEHUe.

CiydaiiHast ”3BMEHUMBOCTh. VI3MEHUMBOCTD NPU U3MEPEHUSX. Pewaiowue npaguia. 3aKOHOMEPHOCMU 8 USMEHUUBLLX GETUYUHAX.

Cayuaiinbie coObITHS

CrnyuaiiHble OMNBITHI (9KCIIEPUMEHTHI), FIEMEHTapHbIe clydaiiHble coObITUsI (McX0abl). BeposaTHocTH snemeHTapHbIX coObITHI. COOBITUS B Cly4yai-
HBIX HKCIIEPUMEHTAX M OJaronpusTCTBYIOIIUE dJIEMEHTApHbBIE COOBITHS. BeposTHOCTH ciy4aifHbIX cOOBITUNA. ONBITH ¢ PABHOBO3MOKHBIMHU 3JIEMEHTApP HbI-
MU coObITusiMu. Kitaccudyeckue BEpOsSTHOCTHBIE OMBITHI ¢ UCIOJIB30BAHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvimuti ¢ nomowsbto ouazpamm Jiiepa.
Ilpomusononodcusie coovimus, 00vedunenue u nepeceyernue coovimuil. Ilpasuno cioscenus seposmuocmeit. Cuyyaiinsiii 6vloop. I[Ipedcmasnenue sxcne-
pumenma 6 sude depesa. Hesasucumvie cobvimus. Ymuooicenue eeposmuocmeti Hezasucumvlx coovimuii. Ilocnedosamenvhvie He3agucuMbvle UCNbIMAHU.
[IpencraBieHue 0 HE3aBUCUMBIX COOBITUSAX B )KU3HH.

Dnemenmol KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanosku, ¢paxkmopuan yucia. Covemanusn u yucio covemanuu. @opmyna yucia covemanuti. Tpeyeonvnux Ilackans.
Onvimsl ¢ 60I6UWUM YUCTOM PABHOBOIMOIICHLIX INEMEHMAPHBIX coObimull. Bvluucienue eeposmuocmetl 8 Onblmax ¢ NpuUMeHeHueM KOMOUHAMOPHbIX ¢hop-
myn. Ucnoimanus Bepuynnu. Ycnex u neyoaua. Beposmnocmu coovimuii 6 cepuu ucnvimanuu bepryniu.

Cryuaitnle genuuunsl

3nakomcmeo co cayuatHbIMU GeIUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKPEMHbIX CLyYalinblx eenuuul. Pacnpedenenue éeposmuocmeni. Mamemamu-
yeckoe odicudanue. Ceoticmea mamemamuueckoeo odxcuoanus. [lonamue o 3axone 6onvuiux uucen. HMzmepenue eeposmmuocmell. llpumenenue 3aKoHa
OONbUIUX YUCEN 8 COYUOTIO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUN, 0DecneyeHUuU 6e30NaACHOCMU HACeNeHUs 8 YPE38bIUAUHbIX CUMYAYUSIX.

I'eomerpus

I'eomeTpuueckune purypsi

@urypsl B reOMeTPHH H B OKPYKaIOLEeM MHUpe

['eomerpuueckas purypa. @opMupoBaHue NPEICTaBICHUNA O METANIPEAMETHOM MOHATUU «(DUTYpay.

Touka, TMHUSA, OTPE3OK, NMpsAMasi, JTy4, JIOMaHas, INIOCKOCTb, YToJl, OMCCEKTpHCca yIiia U €€ CBOWCTBA, BU/bI YITIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cummeTtpusi reomeTpuyeckux guryp. LlenTpanbHas ciMMeTpHsi TEOMETPUUECKUX QUTyYp.

MHOroyrojJbHUKH

MHOroyroibpHHK, €ro 3JIEMEHThl U €ro CBOMCTBa. Pacro3HaBaHuEe HEKOTOPBIX MHOTOYTOJILHUKOB. Buinykibie u HesbinyKkivie MHO20y20bHuKku. 11pa-
BUJIbHBIE MHOTOYT'OJIbHUKH.

Tpeyronbauku. BricoTta, Meauana, OuccekTpuca, CpeHss TMHUS TpeyrojibHUuKa. PaBHOOEIPEHHBIIN TPEYroJbHUK, €10 CBOMCTBA U NpU3HaKu. PaBHo-
CTOPOHHHUI TpeyroyibHUK. [IpsAMOYroiabpHBINA, OCTPOYTOJIBHBIH, TYIIOYTOJIBHBIN TPEYroJbHUKH. BHENIHNE yribl TpeyroiabHuKa. HepaBeHCTBO TpeyroibHUKA.

YetbipéxyronpHuku. [lapamienorpamm, poM0O, MpsSMOYroJbHUK, KBaIpaT, Tpaneuus, paBHoOeapeHHas Tpanenus. CBoCTBa M MpU3HAKU Hapasuieso-
rpamma, pom0a, mpsIMOYTOJIbHUKA, KBaIpara.

OKpYyKHOCTB, KPYT



OKpy»XHOCTb, KPYT, UX 3JIEMEHThI U CBOMCTBA; LICHTPAJIbHbIE U BIIMCAHHBbIC yIibl. KacarenbHas u cexyujas K OKpYXKHOCTH, ux cgoucmea. Bnucan-
HBIE U ONMCAHHBIEC OKPYKHOCTH JJI TPEYTOJIbHUKOB, YemblpeXy20AbHUKOE, NPABUIbHBIX MHO20Y20IbHUKOS.

I'eomeTpuueckne purypsl B mpocTpancTBe (00bEMHBIE TEJIA)

Mmnozozpannuk u e2o snemenmol. Hazeanus mMno2oepaHnukos ¢ pasHulM NOA0ACEHUEM U KOIuYecmeom eparel. 1lepBudHbIe IpeICcTaBICHHs O TUpa-
Muje, napajienenumnesae, npusme, chepe, mape, HIWIMHIPE, KOHYCE, UX JIEMEHTaX U MPOCTEHIINX CBONCTBAX.

OTHomeHust

PaBencTBO (puryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. [Ipr3HaK paBeHCTBA TPEYTrOJIbLHUKOB.

IapanaeJbHOCTH NMPAMBIX

[Tpu3Haky u cBOMCTBA NapaJUIENbHBIX OPSIMbIX. Akcuoma napannenvnocmu Eexnuoa. Teopema Daneca.

IlepnenauKyAsipHbIE PSAMBbIE

[Ipsimoit yrou. [lepnienaukymsp k npsmoit. Hakmonnas, mpoekius. CepeuHHbIN NEpHeHAUKYIAP K oTpe3ky. Ceolicmea u npusHaxu nepneHouxy-
JIAPHOCMU.

Ilooooue

IIponopyuonanvuvie ompesxu, nooodbue gueyp. IlooobHvie mpeyeonvHuku. IIpusnaku noooous.

B3anmMHoe pacnosio:keHue psiMON U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepeHus U BbIYMCICHUS

Beanunnbl

[Tonsitue Benuuunsel. [{nuna. U3mepenue anunel. Enunanibsl uamepenus 1uHbl. Bennuuna yria. I'pagycHas mepa yria.

[TonsiTre o muomnaau miIockoi Gurypsl u €€ cBoicTBax. Mi3mepenue miomaaeit. EAMHUIBI H3MEpEeHHUsI TUIOIIAIN.

[TpencraBienue 06 06bEMe U ero cBoiicTBax. M3mepenue oobéMa. Enuuniibl n3mMepenus o0bEMOB.

HN3MepeHus 1 BIYMCJICHUS

WHCTpyMEHTBI 17151 U3MEPEHUN U MTOCTPOCHUIA; U3MEPEHHNE U BBIYUCICHUE YTIIOB, [UTHH (pacCTOsIHUI), miomaseil. Tpuronomerpudeckue QyHKIINHA
OCTPOrO yrjia B MPSMOYTOJIbHOM TPEYTroibHUKE Tpuconomempuyeckue ynkyuu myno2o yeia. BeraucieHue 31eMeHTOB TPEYroJbHUKOB C HCIIOJIb30BAHUEM
TPUTOHOMETPUYECKHUX COOTHOIIEHUH. DOpMyIIbl MIOMAAN TPEYroJlbHUKA, MapajiesorpaMMa U ero YacTHBIX BUIOB, (POPMYIBI ATUHBI OKPYKHOCTH U TIJIO-
maan kpyra. CpaBHeHUe U BeIYHCIeHHE Uiomianei. Teopema [Mudaropa. Teopema cunycos. Teopema kocunycos.

Paccrosnus

Paccrosnue mexny Toukamu. PacctosiHue oT TOUKU A0 NpsIMON. Paccmosnue medxcoy gucypamu.

I'eomeTpnuyeckue nocrpoeHus

['eomeTpuyeckre MOCTPOCHUS JIJISl UIUTFOCTPAIIMHA CBOMCTB T€OMETPHUECKUX (PUTYD.

WHCTpYMEHTHI 7151 HOCTPOCHUM: IIUPKYIIb, JIMHEIKA, YTOIbHUK. [Ipocmetiuiie nocmpoeHuss yupKyiem u JUHetKol. noCmpoeHue 6Uuccekmpucyl yaud,
NepneHOUKYIApa K npsamot, yend, paeHo20 OAHHOMY,

Tlocmpoenue mpey201bHUKO8 NO MPEM CIMOPOHAM, 08YM CHIOPOHAM U Y2y MeXCOY HUMU, COPOHE U 08YM NPUNEHCAWUM K Hell YeldM.

enenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomeTpnyeckne npeodpazoBaHus



IIpeoOpa3zoBanusi

[Tonsitue npeobpazoBanus. [IpeacraBienue o MeTanpeMETHOM OHATUH «IIpeoOpa3oBanuey. [looobue.

JIBuKeHUs

OceBas 1 LIGHTpaJIbHAsE CAMMETPUS, 10BOPOM U NApallieNibHblil nepeHoc. Kombunayuu osudicenuii Ha niockocmu u ux c80ucmaea.

BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

BekTops!

[TonsiTve BekTOpa, AEUCTBUS HAJ BEKTOPAMHU, HCIOIb30BaHHE BEKTOPOB B (DU3UKE, pa3/odiceHue 8eKmopa Ha cOCMasianujue, CKaisipHoe npousee-
Oenue.

Koopaunatsi

OCHOBHBIE TIOHSTHS, KOOPOUHAMbL 6EKMOPA, PACCOsIHUE MedcOy moukamu. Koopounamul cepedunsvt ompeska. Ypasnenus gueyp.

Ilpumenenue 6ekmopog u KOOpOUHAm 05 peueHuss NPOCMeNUUx 2eoMempuyecKux 3a0ay.

Hcropusi MaTeMaTHKHU

Bosnuknoeenue mamemamuxu xax Hayku, smansl eé pazeumus. OcHO8Hble pazoenvl mamemamuky. Bvioaowuecs mamemamuxu u ux 6x1ao 6 pas-
gumue HayKu.

beckoneunocmv mnooicecmsa npocmuix uucen. Yucna u onunst ompesxos. Payuonanvruvle yucna. Ilompebnocms 6 uppayuonanvHulx yucaax. Lllkona
Tughazopa

3apooicoenue ancedpol 6 Heopax apupmemuru. An-Xopesmu. Poocoenue o6ykeennou cumeonuxu. I1. @epma, @. Buem, P. /lekapm. Hcmopus éonpoca
0 HaxoxcOeHuu hopmyn KopHel aneedbpauyeckux ypasrnenuil cmenenell, boarvuux yemoipéx. H. Tapmanwvs, /[c. Kapoano, HX. Abens, D.1 anya.

Tosenenue memooa KOOpOUHam, NO360JA0WE20 NEPEBOOUMDb ceoMempuyecKue 00vbekmol Ha A3blK aneeopwl. llossnenue epaguxos ynxyuil. P. /le-
kapm, I1. @epma. [Ipumepwi paznuunsix cucmem KOOpOUHAM.

3aoaua Jleonapoo Iluszanckoeo (Qubonauuu) o kpoaukax, uucia Puoonayuu. 3adaua o waxmamuou oocke. Cxo0uUMocms ceoMempuyecKoll npo-
epeccuu.

Hcmoku meopuu eeposmuocmeti; cmpaxosoe oeno, azapmuvie uepsvl. 11. @epma, b.Ilackanw, A. Bepnyniu, A.H.Koimoeopos.

Om semnedenusi k ceomempuu. Ilugacop u eco wkona. @anec, Apxumeo. Ilnamon u Apucmomens. [locmpoenue npaguibHbLIX MHO20Y20bHUKOS.
Tpuccexyus yena. Keaopamypa kpyza. Yoeoenue kyoa. Hcmopus uucna rr. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Junep, H H.Jlob6auesckuii. cmopus
nAmo20 nocmynama.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYAHCAIOUIE20 MUPQ.

Acmponomus u eeomempus. Ymo u xax y3uanu Anaxcaeop, Ipamocgen u Apucmapx o pasmepax Jlynwl, 3emau u Coanya. Paccmosinus om 3emau
00 Jlynvt u Connya. Mzmepenue paccmosanus om 3emau 0o Mapca.

Ponv poccutickux yuénvix 6 pazeumuu mamemamuxu: J1.Junep. H.U.Jlobauesckuu, I1.J1. Yeoviues, C. Kosanesckas, A.H.Konmozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wikona mamemamuueckux u nasueayxux Hayx, pazeumue poccuiickozo gnoma, A.H. Kpvinos. Kocmuue-
ckas npoepamma u M.B. Kenowviu.



3. TemaTuveckoe IJIAHMPOBAHUE PeaM3alUN padoyeil MporpaMMbl y4eOHOTo npeamera «MaTeMaTuKa»

S kiace
Ne
w/n Tema ypoka KosmnyecTBO 4acoB
1 [[loBropenue [lopsiiok BBINOIHEHUS 1EHCTBUI. 1
2 [[loBropenwue [Topsaok BIOIHEHHS JEHCTBUH. 1
3 [[ToBTopenue [TopsaoK BBIMOJHEHUS JEHCTBUM. 1
4  [TloBTropenue Pemenue TekcToBbIX 3a1a4. [IoroToBKa K KOHTPOJIBHOMN paboTe 1
5 [BxoaHoe TectupoBaHue 1
6 |O6o3HaueHNE HATYPATBHBIX YHCEI 1
7 |lecarnunas cucrtema cuera. Tabmuna pa3psaoB. 1
8 [Pemenue ynpaxsenui no reme «O0603HaueHUE HATypalIbHBIX YUCEI 1
9 |Otpe3ok. (onpeaeneHne 0003HAYCHHUE ) 1
10 |lnuna oTpeska. 1
11 (TpeyronbHUK. 1
12 [Inockocts. Ilpsmas. Jlyy. 1
13 |Pemenue ynpaxuenuit no teme «Ilnockocts. [lpsmas. Jlyd.» 1
14 |Ikansl © KOOPAUHATHI 1
15 |MIkanel u koopauHathl. [IpudOpPHI , UMEOIIKE MIKAIIBI. 1
16 |Pemenue ynpaxxHenuid o Teme « llIkanxpl 1 KOOpAMHATHL» 1
17 |CpaBHeHMe HaTypaJbHBIX YHCENT Ha KOOPJMHATHOM JIyye. 1
18 |[IpaBuiio cpaBHEHUS HATYypaAJIbHBIX YUCEIL. 1
19 |Pemenne ynpaxxHeHuid o Teme «MeHbIe win 0orbIiie». [ToaroToBka kK KOHTPOJIBEHON paboTe 1
20 [KonTpomabHas padota Nel «O003HaUEeHUE HATYPATBHBIX YHCEI 1
21 |AHanu3 KOHTPOIBHOU padoThl. CI0XEeHNe HATYPAIbHBIX YHCEI. C TOMOIIBI0 KOOPAMHATHOTO JIyYa. 1




Tema ypoka

KoanyecTBo 4acosB

n/n

22 |[IpaBWIIO CIOXEHUS HATYPAJIbHBIX YHCEIN. 1
23 |CBoiicTBa CIOKEHHS HATYPAJIbHBIX YHCENT 1
24 [Bagaum, peniaeMbie CIIOKECHUEM 1
25 |Pemenue ynpaxHeHHH 1o Teme «Cll0)KeHue HaTypallbHbIX YUCEI U €ro CBOMCTBA.» 1
26 Berumranue. 1
27 |[IpaBWIO BEIYATAHHSI MHOTO3HAYHBIX YHCENT 1
28 (CBoiicTBa BEIYUTAHUS. 1
29 [3apmaum, pemaeMble BluuTaHueM. [loIroTOBKa K KOHTPOJIBHOU paboTe 1
30 |KontponbHas pabota Ne2 mo teme «CioxeHue U BBlYUTaHHE HATYPaIbHbBIX YHCET» 1
31 |AHanu3 KOHTPOIBbHOM paboThl UKMCIOBbIE BRIpAKEHHUS. 3HAUEHHE YHCIOBOTO BHIPAKCHHUS. 1
32 |byKBEeHHbIE BBIpaKECHHUs. 3HAaU€HHE OYKBEHHOTO BBIPAKCHUSI. 1
33 |PemieHue 3aa4 Ha COCTABJICHUE YHUCIOBOIO M OYKBEHHOTO BBIPAXKEHUS» 1
34 |bykBeHHas 3allUCh CBOMCTB CIOKEHUS . 1
35 |byKkBeHHas 3aIIUCh CBOMCTB CIIOXKEHUS . 1
36 |Pemenue yrnpakHeHHi 110 TeMe «byKBeHHas 3aIMICh CBOMCTB CIIOKEHUS M BEBIYUTAHUS) 1
37 |YpaHenue. KopHu ypaBHEHHS. 1
38 |PemeHue ypaBHEHUI Ha OCHOBE 3aBUCUMOCTEN MEXKIY KOMIIOHEHTaMH apu(pPMeTHIeCKUX NecTBUI 1
39 [Pemenwue 3a1a4 mpu NOMOIIM YpaBHEHUH 1
40 [Pemenue 3a1a4 IpH MTOMOIIH YpaBHeHHNA. [ToIroTOBKA K KOHTPOJIBHON paboTe 1
41 |KontpomwsHas padota Ne3 mo Temam «HucnoBsie 1 OyKBEHHBIE BHIPAKECHUSIY, «Y pABHCHHE) 1
42 |AHanmm3 KOHTPOJIBHOM paboThl. OnpeeneHrne yMHOKEHUS . 1
43 [[IpaBuiio YMHOXEHHS HATYPaJIbHbBIX YHCEIN. 1




Tema ypoka

KoanyecTBo 4acosB

n/n

44 |CpoiicTBa yMHOXXEHHUE HATYypaJIbHBIX YHCEI 1
45 [3apaum, periaeMble YMHOKEHUEM 1
46 |PemieHue ynpaxHEHUH 110 TeMe «Y MHO)KEHUE HAaTypaJIbHbIX YUCEI U €r0 CBOMCTBA» 1
47 |lenenue. OnpeaesieHUE , YaCTHBIC CIIyYau. 1
48 [[IpaBuio neneHus HATYPAIbHBIX YHCEIl 1
49 |/leneHre MHOTO3HAYHBIX YHCEIL. 1
50 [3aBUCHMMOCTb HEU3BECTHBIX KOMIIOHEHTOB JI€JICHUS. 1
51 [Bamauwm, peniacmsbie JICICHUEM. 1
52 |CsoiicTBa neneHus. 1
53 [Pemenwue ynpaxHeHUH 10 TeMe «JleneHue» 1
54 |[lenenue ¢ OCTaTKOM 1
55 |HaxoaeHue HeN3BECTHBIX KOMIIOHEHT JICJIEHUS C OCTATKOM. 1
56 |Pemenue ynpaxxkHeHHi 1o Teme «/lenenue ¢ octatkomy. IToaroToBka Kk KOHTPOJILHOM paboTe 1
57 |KonTponbHas pabota 1o reme Ned 1o Teme «YMHOKEHHE U JIeTIeHUEe HaTypallbHBIX YUCEI 1
58 |AHanu3 KOHTPOJIBHOW PaOOTHL. YTIPOIEHHE YHCIOBBIX BHIPAKECHHN. 1
59 |PacmpenenuTeNbHBIN 3aKOH YMHOKEHHUSI OTHOCHUTEITFHO CIIOKEHUS 1
60 |PacnipenenuTenbHbIM 3aKOH YMHOKEHUSI OTHOCUTENIbHO BHIUNTAHHUS. 1
61 |[[I[pumeHeHUE paclpeeNUTENbHOTO 3aKOHA MIPH PEILICHUH YPaBHEHUH. 1
62 |PemeHue yrpaKHEHHA 10 TeMe «Y TPOIICHUE BBIPAKCHU 1
63 [[Tops/IOK BBIMTOTHEHUS JCHCTBHMA 1
64 |Cimydam u3MEHEHUS TOPsIIKa JEHCTBUI, TPU UCTIOIE30BaHUH CBOMCTB JACHCTBUIA. 1
65 |Pemenue ynpaxxHeHuii mo teme «Ilops oK BHIMOTHEHUS AEHCTBHI» 1




Tema ypoka

KoanyecTBo 4acosB

n/n

66 |Crenenp uncna. KBaapar u xy0 uncna 1
67 |Pemenue ynpaxuenuii mo teme «KBaapar u xy0 uncnay. [TonrotoBka k KOHTPOJILHOW paboTe 1
68 |KonTpoabsHas padora Ne5 1o Teme «YTpOIIeHHE BBIPAKEHUN 1
69 |Ananu3 KOHTPOJLHOU paboThL. [loHsATHE hopMybl. DopMyra MyTH. 1
70 |CocraBnenue GOpMYIIBI TIO YCIOBHIO 3aa4H. 1
71 |[Inomans. opmysisl IIIOMIAAN PIMOYTOIBHUKA 1
72 |Pemenue ynpaxHeHui o teme «llnomans. @opmyia niomiam npsMoyrojibHUKa» 1
73 |EnuHMIBI M3MEPEHHUS TUIOIIAICH 1
74 [[lepeBon B Oosiee KPYIMHbBIE HIIK MEJIKUE €TUHUIBI U3MEPEHUS. 1
75 [Pemenue ynpaxHeHuil no reme «Enunuiel n3mepenus miomaaeii». JlonroroBka k KOHTpoabHON padoTe 1
76 [[TosyromoBast KOHTPOJIBHAS paboTa 1
77 |AHanu3 KOHTPOIbHOM paboThl. [IpsMoyronbHbIN Mapasienenunen 1
78 |00Bembl. O0beM NPAMOYTOIBHOTO Mapasuieenunesa. 1
79 |Pemenue ynpaxHeHui o teme «lIpssmoyronpHblil napannenenuneny. [loaroroBka Kk KOHTpOIbHOI padoTte 1
80 [KonTpomnbHas padota Ne 6 o Teme «Ilmomaay u 00bEMbI» 1
81 |AHanu3 KOHTPOIBHOU PaboThL. OKPYKHOCTh H KPYT 1
82 |Pemenue ynpaxxHeHui o teme «OKpyKHOCTb U KPyT» 1
83 |onu. [lonmyuenue paBHbIX gosneid. OOBIKHOBEHHAs APOOB. 1
84 [3amauym Ha HAXOXJICHHUE APOOU OT YHUCIIA. 1
85 [3amauym Ha HAXOXJACHHWE YHCIA IT0 3HAYCHHIO JIPOOH. 1
86 |[KoMOMHHMpOBaHHBIC 33JIa4YH HA YaCTH. 1
87 |CpaBHeHue npobeii Ha KOOPAUHATHOM JTyYe. 1




n/n

Tema ypoka

KoanyecTBo 4acosB

88

[IpaBuio cpaBHEHHE APOOEH.

89

Pemenue ynpaxsenuil no reme «CpaBHeHHE JpoOeii»

90

[IpaBriIbHBIE U HETIPaBUIbHBIE IPOOHU

91

CpaBHeHHE MPaBUIIBHBIX U HEMPABWIbHBIX Apobeii. [loaroroBka k KOHTPOIBbHOMN paboTe

92

Kontponbnas padota No7 o teme «Jlomau. OOBIKHOBEHHBIE TPOOH»

93

AHaNM3 KOHTPOJIbHOU paboThl. CJI0K€HNE U BBIYUTAaHUE APOOEH ¢ OJMHAKOBHIMU 3HAMEHATEIISIMU

94

Pemenuie ypaBHeHUM, COEpKAIIUX APOOHBIE YUCIA.

95

Pemenue yr[pa)KHeHI/Iﬁ 1o TeMe «CnokeHne U BEIYUTaHue ,Z[pO6CI7[ C OJMHAKOBBIMH 3HAMCHATCIIAAMMN

96

Jlenenue u 1pobu

97

Jlenenue u 1pobu

98

CMelraHHbIe Yicia

99

[IpaBuiIo BBIIEICHUS LIEION YaCTH.

100

C0XKEHHE CMEIIaHHBIX YHCE

101

BrrunTaHne CMEIIaHHbBIX YHCEeN

S N N e S S N

102

Perenue YHpa)KHeHI/Iﬁ mo TeMe «CNOKEHHE U BRIUMTAHUE CMEIIAHHBIX YHCEI. IToaroroBka k KOHTpOJ'ILHOfI pa60—
TS

[EEN

103

Kontponbhas padota Ne§ no teme «CioskeHre 1 BRIYUTaHUE APOOEH C OJMHAKOBBIMUA 3HAMEHATESIMU U CMEIIaH-
HBIX YHCEI

104

AHanM3 KOHTPOJIbHOM paboTel/lecsiTHuHas 3anuch ApOOHBIX YHCEIL.

105

[lepeBon necaTHUHON B OOBIKHOBEHHYIO M OOPATHO.

106

CpaBHEHUE IECATUYHBIX JpoOeit

107

CpaBHeHI/IC Ha KOOPpAWHATHOM JIy4cC.

108

Pemenue ynpaxHenuii no reme «CpaBHEHHE JECITUUHBIX IpoOeii»

109

Cro>keHue ¥ BRIYUTAHUE JECATUIHBIX APOOEH.

RlRrRr|Rr|R|F




n/n

Tema ypoka

KoanyecTBo 4acosB

110

PasiioxxeHne 1o paspsaaM JECSITUUHOM Tpoou.

111

CBOICTBA CIIO)KCHUS U BEIYUTAHUS JIJIS ICCATUYHBIX IPOOEH.

112

COBMECTHOE BBIIIOJTHEHHE HeﬁCTBHfI CJIOKCHUA U BBIYMTAHUA .

113

Pemenne pra)I(HCHI/Ifl 1o TeMe «CoKeHHne U BEIYUTaHHE JCCATHYHBIX I[pO6€I>i))

114

[TpuOIMKeHHBIC 3HAYCHUS YHCEIl, OKPYTIICHHE YUCEIL.

115

[TpaBuiio okpyrieHus necaTuaHon Apoou. [ToaroToBKa K KOHTPOIBHOHN padboTe

116

KonTponbHas padota Ne 9 o reme «CiokeHHe U BBIUUTAHUE IECATUYHBIX TPOOeii»

117

AHaI13 KOHTPOJILHOU paboThl. Y MHOXKEHHUE IECATUYHBIX IpOoOei Ha HATypallbHbIE YUCIIa

118

YMHOXeHUE AecATHYHBIX apooeit Ha 10, 100, 1000 u T 1

119

Perrenue ynpaxHeHu# 1o TeMe «Y MHOKEHHUE JIECATHYHBIX Ipo0el Ha HAaTypalbHbIC YHCIIa

120

Jlenenue necATUYHBIX IpoOeil Ha HaTypalbHbIE Yncia

121

Jlenenue necatuynbix napo6eit va 10, 100, 1000 u T 1

122

Perenue ypaBHeHPIfI, COJACpKanX ACJICHUC NCC. ,I[pO6I/I Ha HATypaJIbHOC YHUCJIO.

123

Penienue 3a1a4 ¢ HCOIb30BaHUEM JSJICHUS J€eC. ,Z[pO6I/I Ha HAaTypaJbHOC YUCIIO.

S N N e S S N

124

Perienue ynpaxHeHui no reme «JleneHue aecATHUHBIX IpoOel Ha HaTypalibHbIe ynciay. [loaroroBka Kk KoH-
TpOJILHON paboTe

[EEN

125

KOHTpOJ’ILHaﬂ pa60Ta Nel0 o reme «YMHOMXKEHHUE U JACJICHUC NCCATUYHBIX I[pO6CI>i Ha HATYpaJIbHBIC YUCIIa»»

126

AHalIN3 KOHTPOJIBHOM paboThl. YMHOXKEHHE AECATUUHBIX ApoOeit

127

YMHOXeHUE AecITHIHBIX apoou Ha 0,1; 0,01 u T. 1.

128

Pacripeie M TeNbHBIN 3aKOH YMHOXKEHHUS IECATUYHBIX IPOOei.

129

Perienue 3a1a4 Ha YMHOXEHHE jec. apo0eit

130

Perenne ynpaxxHeHH 10 TeMe «Y MHOXKEHHE JECATUYHBIX Apo0Oeii»

131

JleneHue Ha JECATUYHYIO IPOOh

RlRrlRr|Rr|RPRr[FR|R




n/n

Tema ypoka

KoanyecTBo 4acosB

132

Jlenenue necsatuano apodu Ha Ha 0,1; 0,01 u T. 1

133

Perienue 3a1au Ha JesieHUE JECATUYHBIX IpoOei.

134

[IprMeHeHne CBOWCTB JIEJCHUS ISl IECATUYHBIX TPOOei.

135

COBMECTHOE BBIIIOJTHEHHE I[Gf/iCTBPIfI YMHOXCHUSA U AJCTICHUA.

136

COBMECTHOE BBITIOJIHEHHE JIEUCTBHUM CII0KEHUS, BEBIUUTAHUSI, YMHOKECHHS U ICTICHUS HAJl JeC. TPOOsSIMHU

137

Peenue ynpaxkHenuit mo teme «/legenue Ha AECATUUHYIO IpOOb)

138

Cpennee apudmernueckoe

139

Cpez[H;m CKOPOCTb ABHUIKCHUA.

140

Cpe,I[HHH IMPOU3BOAUTCIILHOCTL TPpYyAa, ypO)KaﬁHOCTb.

141

Pemenue ynpaxuenuii no reme «Cpennee apudmernaeckoey. [loaroroska Kk KOHTpOIBHOH padoTe

142

Kontponbnas padota Nell mo Teme «YMHOXKEHUE U JEICHUE IECATUUHBIX Ipo0Oeii»

143

AHalIN3 KOHTPOJIBbHOI paboThl. MUKPOKAIBKYISATOP U €r0 BO3MOXKHOCTH.

144

[IpouienTsl. [lepeBos 0OBIKHOBEHHOM, TECATUYHOMN IPOOH B IPOIIEHTHI M OOPATHO.

145

HaxoxaeHue MMpOoLCHTAa OT YUCJIa.

146

HaxoxaeHne dncia 1mo 3HaueHUI0 IIPOLCHTOB.

147

33)13'—11/1 Ha HAXO0XACHUEC NPOUCHTHOTO COOTHOIICHM .

148

Pemenne ynpaxuenuii mo teme «lIporents». [loarotroBka k KOHTPOIBHOM padboTe

149

KontponbHas padora Nel2 no Teme «IIporieHTbI»

150

AHaM3 KOHTPOJIbHOM paboThl. YToi. DneMeHTs! yria. O0o3HaueHue yria.

151

Bu bl yrioB. (IpsSMoid, OCTPBIN, TYNOM, pa3BepHYTHIH)

152

UepTexxHblil TpeyroabHUK. CpaBHEHUE YIIIOB.

153

3mepenue yrinos. ['pagycHas mepa yria.
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n/n

Tema ypoka

KoanyecTBo 4acosB

154

3MepeHue yrioB, UCIIOJIb3Yys TPAHCIIOPTHUP.

155

[TocTpoeHHe YIioB C MOMOIIBIO TPAHCIIOPTHUPA.

156

Kpyroseie quarpammbl. UTeHUE 1uarpaMMel.

157

Kpyrossie quarpammsl. [loctpoenue auarpammsl. [loaroroska Kk KOHTpOJIBHOM paboTte

158

KonTpoibHas padota Nel3 o reme «M3mepenue yrinos. Tpancnoptup»

159

AHanm3 KOHTPOJIBHOH paboThl. iToroBoe 06001eHIe TPOiiIeHHOTO MaTepraia

160

ToroBoe 06001ICHIE MPOHIEHHOTO MaTepHaia

161

[ToaroroBka K KOHTPOJILHOM paboTe

162

KonTponbHas padota Nel4 (urorosas)

163

AHanu3 KOHTPOJIbHOM paboTel. HaTypasibHble uncna. YuciaoBble 1 OyKBEHHBIE BHIPAYKEHUS.

164

YpaBHEHUE.

165

[IporeHTHI

166

q)OpMy.TIBI. HJ'IOH_Ia,I[I/I, 00BeM MMPAMOYTOJIBHOT'O IMapaJuICIICIIUIICAa

167

C0XKCHHE U BBIUNTAHUE CMEIIAHHBIX YHCEIT

168

JleficTBUS ¢ JECATUUHBIMH IPOOSIMHU

169

torosoe TectupoBaHue

170

ToroBoe 060011eHNE MaTepHraa

e e N R S N N = I e I SN B SN IS

HToro no nporpamme:

170

6 KJaacc

Ne

n/n

Tema ypoka

KoaunuecTBo yacoB

Jlenutenu n KpaTHBIE.

Jlenutenu n KpaTHBIE.




Jlenurtenu U KpaTHbIE.

[Ipusnaku nenumoctu Ha 10, Ha 5 1 Ha 2.

[Ipusznaku nenumocty Ha 10, Ha 5 1 Ha 2. BK

[Tpusznaku nenumocty Ha 10, Ha 5 1 Ha 2.

[Ipuznaku nenumMoctu Ha 9 1 Ha 3.

[Ipuznaku nenuMoctu Ha 9 u Ha 3.

O 0| N oo o1 | W

HpOCTI)IG 1 COCTaBHBIC YHCJIA.

1

1

1

1

1

1

1

10 |TIpoctsie u cocraBHbIe YncIa. 1
PaznoxeHue Ha MPOCThIE MHOKUTEIH. 1

12 |pasnoxenue Ha IIPOCTHIE MHOKUTEIIN. 1
13 |HauGosnsiunit 06mmit genurens. Bsanmuo MPOCTHIC YHCIIA. 1
14 |HauGonsiunit 06mmit genurens. Bsanmuo MPOCTHIC YHCIIA. 1
15 |HauGomnsimmit 06mmit genurens. Bsanmuo MPOCTHIE YHCIIA. 1
16 |Haumenpmee obuee KpaTHOE. 1
17 |Haumensiee oGmee KpaTHoe. 1
18  |Haumensuee oGmee KpaTHoe. 1
19 |Haumensmee o6mee KpaTHoe. 1
20 KonTponbnas pabota Ne 1 o reme «/lenrumocTs uncemn. 1
21 | Anamus KOHTPOJIbHOI paboThl. OCHOBHOE CBOMCTBO IpOOH. 1
22 |OcroBHOE CBOHCTBO JIpoowu. 1
23 Cokpaienue apooei. 1
24 Coxkpatienue apobei. 1
25 Coxkpaiienue apobei. 1
26 1

[TpuBenenue apoOeii k 001IEMy 3HAMEHATEITIO.




27

[TpuBenenne apoOeii k 001IEMy 3HAMEHATEITIO.

1
28  |[IpuBenenue npobeii k 0GIEMy 3HAMEHATEIIIO. 1
29 |CpaBHenne 1poGeii ¢ pasHBIMH 3HAMEHATEIISMH. 1
30 |Cpasuenue apobeii ¢ pasHBIMI 3HAMEHATEIISMIL 1
31 |Cnoxenne npoGeii ¢ pasHBIME 3HAMEHATEIISMH. 1
32 |Cnoxenue IpoOeii ¢ pa3HBIMU 3HAMEHATEIISIMH. 1
33 |Bbrunranne Ipo0eil ¢ pa3HbIMU 3HAMEHATEISIMHU. 1
34 |Brrumranue 1poGeii ¢ pasHBIME 3HAMCHATEIISMH. 1
35 |Koutponbhas paGora Ne2 110 Teme «CIOKEHHE 1 BEIMUTAHHE APOOCH ¢ Pa3HBIMH 3HAMCHATEIIIMHU. 1
36 | Ananms KOHTPOJIbHOH paboThl. Cll0’KEHNE CMEIIaHHbIX YU CET. 1
37 |CrnoxeHue CMeIIaHHBIX YHCEIL. 1
38 |CrioxeHHe CMeIIaHHBIX YHCEL. 1
39 |BriunTaHme cMeIaHHBIX YHCE. 1
40 |BhiunTanne cMeIIaHHBIX YHCETI. 1
41 |BprunraHue cMEIIAHHBIX YHCEL. 1
42 KonTponbnas padorta Ne3 no teme «CioxeHHe U BBIYUTaHUE CMEILIAaHHBIX YHUCEI. 1
43 | Anamms KOHTPOJIbHOH paboThl. Y MHOKEHUE 1po0ei. 1
44 | ymuoxeHue IpoOeii. 1
45 | Vmuoxenue IpoOeii. 1
46 | Vmuoxenne IpoOeit. 1
47 |Haxoxnenune apo6u OT yncCIIA. 1
48 |Haxoxnenue ApoOu OT yuca. 1
49 |Haxoxnenue ApoOu OT yuca. 1
50 1

Haxoxnaenue ,[[pO6I/I OT yucJia.




51

Haxoxpaenue qpobu oT yuca.

1
52 IIpuMeHeHne pacpeeIuTEeIbHOIO CBOMCTBA YMHOKECHMUS. 1
53 |[IpuMeHeHHe PaCIIPEICTUTEIBHOIO CBOHCTBA YMHOKCHHSL. 1
54 |[IpuMeneHre paCIIPeIEIUTENEHOTO CBOMCTBA YMHOKCHIIS. 1
55 |[IpumeHeHNE PACIIPEACTHTEIBHOIO CBOMCTBA YMHOKEHHSL. 1
56 [IpuMeHeHne pacpenenuTeIbHOTO CBOMCTBA YMHOKECHHUS. 1
57 KonrtponsHast pabora Ne4 1o teme «YMHOXKEHHUE IPOOEii». 1
58  |Bszammmuo oOpaTHbIC Ynca. 1
59 |Bszaumnuo oOpaTHBbIC Ynca. 1
60 Henenue. 1
61 Henenue. 1
62 Henenue. 1
63 Henenue. 1
64 Henenue. 1
65 KonTponbnas padota Ne5 no teme «/lenenue». 1
66 |Haxoxzenue uncna no ero Jpo0wu. 1
67 |Haxoxnenue uncna o ero Jpo0wu. 1
68 |Haxosxmenue uncna no ero poodu. 1
69 |Haxoxmenue uncna o ero Ipoodu. 1
70 Haxosxnenue uucna mo ero apoomu. 1
1 JIpoOHbIe BBIpaKEHUS. 1
2 KontponbHast pabota Ne6 1o teme «J{poOHBIE BBIpayKEHHS. 1
3 JlpoOHbIE BBIpasKEHHUSL. 1
74 1

JlpoOHbIe BBIpasKEHHUS.




75 |OrHOWwe Y. 1
76 |OrHOWe Y. 1
77 |OrHomenus. 1
78 |OrHoweHusL. 1
79 |OrHoweHNSL. 1
80 [Iponopuumn. 1
81 [Iponopuumn. 1
82 |pemenue 3a7ad. 1
83 |IIpsimast 1 06paTHast IPONIOPLMOHANBHBIE 3aBHCHMOCTH. 1
84 [Ipsimast 1 oOpaTHas NPONOPLUOHATIbHBIE 3aBUCUMOCTH. 1
85 [Ipsimast 1 0OpaTHas NPONOPLUOHATIbHBIE 3aBUCUMOCTH. 1
86 KonTponbnas padota Ne7 no teme «OTHOLIEHUS U IPOTIOPLIUN». 1
87  |Macmra6. 1
88  |Macmra6. 1
89 JInvHa OKpY>KHOCTH U IIJIOIIAb KpyTa. 1
90 JIlnvHa OKpY>KHOCTH U IIJIOIIAb KpyTa. 1
91 [ap. 1
92 ap. 1
93 KonTtponbHas pabora Ne§ 1o treme «J{i1Ha OKpy>KHOCTH U IUIOIMIAL KPyTra. 1
94 Koopannarts! Ha npsiMOi. 1
95 Koopannarts! Ha npsiMOi. 1
96 KoopaunaTts! Ha IpsAMOiA. 1
97 [IpoTnBONOIOXKHBIE YKCIIA. 1
98 1

HpOTI/IBOHOHO)KHLIC qucia.




99

Mopnynb uncia.

100

Mopnynb uncia.

101

CpaBHEHHE YHCEII.

102

CpaBHEHHE YHCEIl.

103

CpaBHEHHE YHCEII.

104

3meHenne BeTUUMH.

105

3MeHeHre BETUUMH.

106

KOHTpOJ’ILHaﬂ pa60Ta Ne9 1o Teme «IlooxkuTeNbHBIE U OTPHULATCIIBHBIC YK CJIa).

107

CrnosxkeHue yucen ¢ IIOMOIIIBIO KOOpI[PIH@.THOﬁ HpHMOﬁ.

108

CrnosxeHue uncen ¢ IOMOUIbI0 KOOPAUHATHOM MPSAMOIA.

109

CnokxeHue OTpUIATEIbHBIX YUCEL.

110

CnokxeHue OTpUIATEIbHBIX YHCEIL.

111

CrnoxxeHue ymucel ¢ Ppa3HbIMH 3HAKAMU.

112

CrnoxxeHue ymucel ¢ Ppa3HbIMH 3HAKAMU.

113

CrnosxeHue 4ncen ¢ pa3HbIMU 3HAKaMHU.

114

Briuuranue.

115

Briuuranue.

116

Brruuranue.

117

KOHTpOJILHa}I pa60Ta Nel0 o reme «CnoKEHHE U BRIUMTAHHUE ITOJI0KUTEIBHBIX U OTPULATCIIBHBIX YHUCCID).

118

VYMHOXEHHE.

119

VYMHOXEHHE.

120

YMHOXKEHHE.

121

Jenenue.

122

Jenenue.
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123

Henenue.

124

PanmonanbHbIe yncia.

125

PaI_[I/IOHaJ'IBHBIC qucia.

126

KOHTpOJ'IBHaH pa60Ta Nell o Teme «YMHOXKEHUE U ACJIICHUE ITOJOKUTEIIbHBIX U OTPHULATCIBHBIX YHUCEII).

127

CBolicTBa IEUCTBUI C pallMOHATIBLHBIMU YHCIIAMH.

128

CaolicTBa 1€HCTBUH C palllOHAILHBIMH YUCIIAMHU.

129

CaoiicTBa 1€HCTBUI C palllOHAILHBIMU YUCIIaMHU.

130

PackpriTre cko6oK.

131

PackpriTre cko6oK.

132

VYpok noBTOpeHne u 0000IIeHHS

133

VYpok noBTOpeHue u 0000IIeHHS

134

Koadduunment.

135

Koadduunent.

136

HO,Z[O6HLI€ cl1araCMbIC.

137

TTogoOHBIE cllaraeMele.

138

TTogoOHBIE cllaraeMele.

139

KonTponsnas padora Nel2 o teme «IlogoGHbIe ciaraembiey.

140

Pewrenne ypaBHeHUN.

141

Pewrenne ypaBHeHUN.

142

Pemrenne ypaBHeHuUI.

143

Pemrenne ypaBHeHuUH.

144

KontponsHast padora Nel3 no Teme «Perenue ypaBHeHU.

145

[leprieHAUKYNIApHBIE IPSIMBIE.

146

[leprieHAUKYIApHBIE IPSIMBIE.
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147

[TapamienpHble IpsMBbIE.

148

[TapamienpHble psMBbIE.

149

KOOp,I[I/IHaTHaH IIJIOCKOCTB.

150

KOOp,I[I/IHaTHaH IIJIOCKOCTB.

151

KOOp,I[I/IHaTHaH IIJIOCKOCTb.

152

CronbuaTble TuarpaMMsl.

153

Crosnbuarblie uarpaMMsl.

154

I'padukn.

155

I'padukn.

156

I'paduxmu.

157

Kontponbnas padora Nel4 no teme «KoopaumHaTHast IIIOCKOCTbY.

158

HaunOoupmii 00Ul NeIUTEND.

159

HauOopmmii 00mmi NeINTENb.

160

Haumensbiiee obiee kpaTHoe.

161

CrnoxxeHue 1pobeit ¢ pa3HbIMU 3HAMEHATEISIMHU.

162

Borunranue apo0eii ¢ pa3HbIMU 3HaMEHATESIMU.

163

YMHOXEHUE U IeJIeHHe OOBIKHOBEHHBIX JIPOOEH.

164

Crno)XeHHe ¥ BBIUUTAHHUE TOJI0KUTEIBHBIX 1 OTpHULATCIBbHBIX YHUCCII.

165

CrnoXeHHE U BBIUNTAHNUE TOJI0KUTEIBHBIX U OTPHULATCIIBHBIX YHUCCII.

166

VMHOXEHUE U ACJICHUE TTOJOXKUTCIIbHBIX U OTPUIATCIIBHBIX YUCEII.

167

VMHOXEHUE U ACJICHUE TTOJOXKUTCIIbHBIX U OTPUIATCIIBHBIX YUCEIIL.

168

Pewrenne ypaBHeHUN.

169

Pewrenne ypaBHeHUN.

170

Konrtponsnas padora Ne 15 3a kypc 6 kiacca.
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HTroro no nmporpamme:

170

7 kJIacc

)

Tema ypoka

KoauuecTBO 4acoB

n/n
1 |A: YucnoBbie BEIpOKCHHUS. 1
2 |[': [IpssiMast u 0Tpe30K 1
3 |A: HucnoBble BBIpaKCHHUS. 1
4 [I': Jlyq u yrou. 1
5 |A: BelpaxkeHus ¢ IEpEeMEHHBIMH. 1
6 |A: BeipaxkeHHs C IEpEeMECHHBIMH. 1
7 |[': CpaBHEHHE OTPE3KOB U YIJIOB. 1
8 |A: CpaBHeHHE 3HAYCHHI BBIPKECHHM. 1
9 [: U3MepeHne OTPE3KOB. 1
10 |A: CBoiicTBa nelicTBUI HAJl YACIAMU. 1
11 |A: CBoiicTBa nelicTBUI HAJl YACIAMU. 1
12 [I: U3mepenune OTpE3KOB. 1
13 |A: ToxnectBa. ToxaecTBeHHBIE peoOpa3oBaHUS. 1
14 [I': UsmepeHue yrios. 1
15 |A: ToxnectBa. ToxaecTBeHHbIE MpeoOpa3oBaHUSI. 1
16 |A: KontponbHas padora Ne 1. "Beipaxenus. Toxnectsa. " 1
17 [[: [lepneHauKynsipHbIE MPSIMBIE. 1
18 |A: YpaBHeHHE U €T0 KOPHH. 1
19 [I': [lepneHauKyasipHbIE TIPSIMBIE. 1




Tema ypoka

KoanyecTBo 4acosB

n/n

20 |A: JluneliHoe ypaBHEHHUE C OJHOM MEPEMEHHOM. 1
21 |A: JluneiiHoe ypaBHEHHUE C OJHOM MEPEeMEHHOM. 1
22 [[': Pemenue 3amau. 1
23 |A: JIuneiitHOE ypaBHEHHUE C OJTHOM TIEPEMEHHOM. 1
24 [: Pemenue 3ana4. 1
25 |A: Pemenue 3a1a4 ¢ TOMOIIBIO ypaBHEHUH. 1
26 |A: Pemenue 3a1a4 ¢ MOMOIIbIO ypaBHEHUI. 1
27 [: KontponbHas pabora No 1. 1
28 |A: Pemmenue 3a1a4 ¢ MOMOIIbIO ypaBHEHUH. 1
29 [[': IlepBbIii IpU3HAK PABEHCTBA TPEYTOJILHUKOB. 1
30 |A: Cpennee apudmeTrueckoe, pa3Max u MOJa. 1
31 |A: MeauaHa, Kak cTaTUCTUYECKasl XapaKTepUCTHKA. 1
32 |[': IlepBrlif IpHU3HAK PaBEHCTBA TPEYTOJILHUKOB. 1
33 |A: MeauaHa, Kak cTaTUCTUYECKasl XapaKTepUCTHKA. 1
34 [[': IlepBsIii IpU3HAK PAaBEHCTBA TPEYTOJILHUKOB. 1
35 |A: Ypok 06001meHus 3HaHu. DOpMyITHL. 1
36 |A: KonTponbHas pabota Ne 2. "YpaBHeHue ¢ 01HOM nepeMeHHO " 1
37 |[': Menuanbl, OGMCCEKTPHUCHI U BBICOTHI TPEYTOJIbHUKA. 1
38 |A: Yro Takoe GyHKITHS? 1
39 [[: Menuanbl, OMCCEKTPHUCH U BBICOTHI TPEYTOJILHUKA. 1
40 |A: Beruncnenue 3Ha4eHAd QYHKIIUU TI0 (hopMyIie. 1
41 |A: Beruncnenue 3HaueHuid QyHKIIUU 10 hopmyIie. 1




Tema ypoka

KoanyecTBo 4acosB

n/n

42 [': MenuaHbl, OMCCEKTPUCHI U BHICOTHI TPEYTOIHHHKA. 1
43 |A: I'paduk pyHKIMM. 1
44 I': Bropoii u TpeTuii MpU3HAKU PaBEHCTBA TPEYTOJbHUKOB. 1
45 |A: I'padux byHKIIIM. 1
46 |A: [Ipssmast IpONIOPITMOHATIBHOCTE U €€ TpaduK. 1
47 [I': Bropoii u TpeTuii NpU3HaKu paBEHCTBA TPEYTOJIbHUKOB. 1
48 |A: Jluneitnas pyHKuus U ee rpaduk. 1
49 [': Bropoii u TpeTuil MpU3HAKU PaBEHCTBA TPEYTrOJIbHUKOB. 1
50 |A: JIuneiinas pyHKIUS U ee rpaduk. 1
51 |A: 3amanue QyHKIIMH HECKOIBKUME (POpMyIaMH. 1
52 [[: Bropoii u TpeTuii Mpu3HaKu paBEHCTBA TPEYTOIHLHUKOB. 1
53 |A: 3ananue QyHKIIMM HECKOIBKUMH (OpMyTamMH. 1
54 [: 3agauu Ha MOCTPOEHUE. 1
55 |A: KonToponbHas pabora Ne 3. "JIuneitnas pyHkuus." 1
56 |A: OnpeneneHne CTENICHH ¢ HATYPATbHBIM ITOKa3aTeleM. 1
57 |[': 3amauu Ha TOCTPOEHUE. 1
58 |A: YMHOXEHUE U JIeIeHHEe CTeTICHEH. 1
59 [: 3agaum Ha IOCTPOEHHE. 1
60 |A: YMHOXEHHE U JIeIeHUE CTETICHEH. 1
61 |A: Bo3Benenue B cTeneHb MPOU3BEICHHS U CTETICHH. 1
62 [[: Pemenue 3amay. 1
63 |A: Bo3BeneHue B cTeneHb NPOU3BEICHHS U CTETICHH. 1




Tema ypoka

KoanyecTBo 4acosB

n/n

64 [[: Pemenwue 3a1ay. 1
65 |A: OgHOWICH U €T0 CTaHJAPTHBIN BHI. 1
66 |A: YMHOXeHHE 0HOWIEHOB. Bo3BeneHne ofHOUYIEHA B CTENEHD. 1
67 |[': Pemenue 3amau. 1
68 |A: YMmuoxeHHe oqHOWIEHOB. Bo3BeneHe 0HOYICHA B CTENCHbD. 1
69 [[: Pemenwue 3amau. 1
70 |A: OyHKIHIH y:XZ, Fxg U uX rpaduku. 1
71 |A: O6o6maromuii ypok. O MpOCTHIX U COCTABHBIX YHCIAX. 1
72 [: KontponbHas pabora No 2. 1
73 |A: KonTponbaas pabota Ne 4. "CTeneHb ¢ HaTypaJIbHBIM ITOKa3aTeneM." 1
74 [: Tlpu3Haku napajjiebHOCTH JIBYX MPSIMBIX. 1
75 |A: MHOrOUIEH U €ro CTaHAapTHBIN BUI. 1
76 |A: CaoxxeHHe U BEIYUTAaHHUE MHOTOUYJIEHOB. 1
77 |I': Ilpu3Haky napajuieIbHOCTH JBYX MPSMBIX. 1
78 |A: CnokeHue U BRIYUTAHHE MHOTOYJIEHOB. 1
79 [[': Ilpu3Haky mapauieTbHOCTH JBYX MPSMBIX. 1
80 |A: YMHOXeHHE OTHOWIEHA HA MHOTOWIEH. 1
81 |A: YMHOXKEHUE OJHOWICHA HA MHOTOUJICH. 1
82 |I': Ilpu3Haky mapauieTbHOCTH BYX MPSMBIX. 1
83 |A: YMHOXeHHE OTHOYWIEHA HA MHOTOWIEH. 1
84 [[: Akcroma mapajuieIbHOCTH MPSIMBIX. 1
85 |A: BrineceHue 0OIIEero MHOXKHUTENS 3a CKOOKH. 1




Tema ypoka

KoanyecTBo 4acosB

n/n

86 |A: BriHecenue o01ero MHOKHUTENS 32 CKOOKH. 1
87 |[': Akcroma mapajuieIbHOCTH MPSIMBIX. 1
88 |A: BriHeceHue 00Iero MHOKHUTEIS 3a CKOOKU. 1
89 |[': Akcuoma mapajuieIbHOCTH MPSMBIX. 1
90 |A: KonTponsHas pabota Ne 5. "CrioskeHue U BBIMUTAHWE MHOTOYJICHOB." 1
91 |A: YMHOXEHHE MHOTOYICHA HA MHOTOYICH. 1
92 |[': Akcuoma mapajuieIbHOCTH MPSMBIX. 1
93 |A: YMHOXXEHHE MHOTOUYJIEHa HA MHOTOUJICH. 1
94 [I': Akcuoma mapajuieIbHOCTH MPSMBIX. 1
95 |A: PaznoxeHre MHOTOUJICHA HA MHOXKHTEINN CIIOCOOOM TPYIITHPOBKH. 1
96 |A: PaznoxeHre MHOTOUJIEHA HA MHOXKUTENN CTIOCOOOM TPYITTHPOBKH. 1
97 |[[': Pemenune 3amau. 1
98 |A: PaznokeHrne MHOTOUJIEHa HA MHOKUTENH CITIOCOOOM TPYIITUPOBKHU. 1
99 [[: Pemenne 3amau. 1
100 |A: OGobmaronuii ypok. JleneHue ¢ 0CTaTKOM. 1
101 |A: KontpombHas pabora Ne 6. "VMHOKEHHUE MHOTOWICHOB." 1
102 [[: Pemrenue 3amau. 1
103 |A: Bo3Benenue B KBaJpatT U Ky0 CyMMBI U Pa3HOCTH JBYX BBIPAXKCHHH. 1
104 [': KoutponbHas paborta Ne 3. 1
105 |A: Bo3BeneHue B KBaIpatT U KyO CYMMBI H Pa3HOCTH JIBYX BBIPAKCHHIA. 1
106 |A: Pa3noxeHre Ha MHOKUTEH C TIOMOIIBIO (JOPMYJT KBaJpaTa CyMMBI M KBaJ[paTa pa3sHOCTH. 1
107 [[: Cymma yriioB TpeyrojibHHKa. 1




Tema ypoka

KoanyecTBo 4acosB

n/n

108 |A: Pa3noxeHre Ha MHOKUTENH C TIOMOIIBIO JOPMYJIT KBaJpaTa CyMMBI M KBaJpaTa pasHOCTH. 1
109 [[: Cymma yriioB TpeyroJibHHUKA. 1
110 |A: Pa3noxxeHue Ha MHOXMTENH € IIOMOLIbI0 (GOPMYJT KBaJpaTa CyMMbI M KBaJ[paTa pa3HOCTH. 1
111 |A: YMHOXeHHE Pa3HOCTH JIBYX BBIPKECHUN HA UX CYMMY. 1
112 [I': CooTHONICHUS MEXK Ty CTOPOHAMH H YTIIAMH TPEYTrOJbHUKA. 1
113 |A: YMHOXEHHUE Pa3HOCTH JIBYX BBIPAKEHHI HA HX CYMMY. 1
114 [': CooTHOLIEHUS MEX Yy CTOPOHAMHU U YIJIaMH TPEYroJbHUKA. 1
115 |A: Pa3noxeHue pa3HOCTH KBaJPAaTOB HA MHOXKHTEIIH. 1
116 |A: Pa3nokeHHe pa3HOCTH KBAJAPAaTOB HA MHOKHUTEIIH. 1
117 [[': CooTHOLIEHUSI MEXIY CTOPOHAMHU U YTIIaMHU TPEYTOJIbHUKA. 1
118 |A: Pa3nokeHue pa3HOCTH KBAIPATOB HA MHOKUTEIIH. 1
119 [: KonTponbHas pabota Ne 4. 1
120 |A: Pa3noxeHue pa3HOCTH KBAIpaTOB HA MHOKUTEIH. 1
121 |A: KontponbHas padota Ne 7 "®@opMynbl COKPALIEHHOTO YMHOXKEHUs." 1
122 [: [IpsiMOyTONBHBIE TPEYTOJIbHUKH. 1
123 |A: TIpeoOpa3oBaHue [IETIOTO BRIPAKEHUS B MHOTOUJICH. 1
124 [': [IpsiMOoyroibHbBIE TPEYTOJILHUKH. 1
125 |A: IlpeoGpa3oBaHue LEIOT0 BHIPAKEHUS B MHOTOUJICH. 1
126 |A: IlpumMeHeHnE pa3IHIHBIX CITOCOOOB /IS Pa3I0KEHUST HA MHOYKUTEIIH. 1
127 [[: [IpsiMOyTONBHBIE TPEYTOJIbHUKH. 1
128 |A: IlpumeHeHne pa3IHIHBIX CITIOCOOOB ISl pa3I0KEeHUST HA MHOYKUTEIIH. 1
129 [: [IpsiMOoyroibHbBIE TPEYTOJIbHUKH. 1




n/n

Tema ypoka

KoanyecTBo 4acosB

130

A: IlpuMeHeHne pa3InyHbIX CIIOCOOO0B /IS pa3IoKeHUsI HA MHOKHUTEIIH.

131

A: Bo3BeneHue ABy4iieHA B CTEIICHb.

132

[': ITocTpoeHne TpeyroabHUKA MO TPEM SJIEMEHTaM.

133

A: KortponbHas padota Ne 8. "[IpeobpazoBanue 1eNIbIX BIPpAXKEHUN. "

134

[': [locTpoeHne TPEYTroJbHUKA 10 TPEM JIEMEHTaM.

135

A: JInHeliHOEe ypaBHEHHE C IBYMS IIEPEMEHHBIMU.

136

A: I'paduk TUHEHHOTO ypaBHEHUS C IBYMS IIEPEMEHHBIMH.

137

1 HOCTpOGHI/Ie TPEYroJIbHUKA 110 TPEM DJICMCHTAM.

138

A: I'paduk TUHEHHOTO ypaBHEHUS C IBYMS IEPEMEHHBIMH.

139

[': [locTpoeHne TPEYTroOJbHUKA 10 TPEM JIEMEHTaM.

140

A: CucTeMbl TUHEIHBIX YPAaBHEHHUH ¢ ABYMS [IEPEMEHHBIMHU.

141

A: CucteMbl TMHEHHBIX YpPaBHEHHH ¢ ABYMsI IEPEMEHHBIMHU.

142

I': Pemtenue 3amad.

143

A: Crioco0 HOICTaHOBKHU.

144

I": Pentenue 3amad.

145

A: Croco0 ITOACTaHOBKH.

146

A: Crioco0 cioxeHus.

147

[": Pemenue 3amau.

148

A: Crtoco0 ciioKeHus.

149

I': Penrenue 3amad.

150

A: Crtoco0 ciioXeHus.

151

A: Pemenne 3aaa4 ¢ IOMOIIbIO CUCTEM ypaBHCHHﬁ.
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n/n

Tema ypoka

KoanyecTBo 4acosB

152

[": Pemenue 3amay.

153

A: Pemienne 3a1a4 ¢ IOMOIIBIO CUCTEM YPaBHEHHM.

154

I": KonTponbsHas padora Ne 5.

155

A: Perenue 3aa4 ¢ TOMOIIBIO CUCTEM YPaBHEHUH.

156

A: JInHeliHbIE HEPABEHCTBA C ABYMsI [IEPEMEHHBIMU U UX CUCTEMBI.

157

[': IloBTOpenue. Pemenue 3anay.

158

A: JIuneiinbie HEPAaBCHCTBA C ABYMS ICPEMCHHBIMU U UX CUCTCMBIL.

159

[': [loBTOpenue. TpeyroabHUKH.

160

A: Kontponbnas padota Ne 9. "Cuctembl JIMHEHHBIX ypaBHEHUH."

161

A: IloBropenue. Beipaxkenus. ToxnecrBa. YpaBHeHus. OyHKIuu.

162

[': IToBTOpenue. [lapamenpHble npsMbIe.

163

A: HOBTOpeHI/IC. Crernens ¢ HAaTypaJIbHbIM I1OKa3aTCJICM.

164

I HOBTOpeHI/Ie. CooTtHomieHne MCXKAY CTOpOHaMU U yI'JlaMH B TPCYT'OJIbHUKE.

165

A: IToBTOpeHune. @opMyJibl COKPAILIEHHOTO YMHOKEHUS.

166

A: CucteMbl ypaBHEHHUS.

167

[': IToBTOpeHue. I[IpAMOyronbHbIE TPEYTOJIBHUKN.

168

A: toroBast koHTposbHas pabota Ne 10.

169

[": UTorosast koHTpoJbHasA pabora Ne 6.

170

A: UToroBoe 3aHsATHE.
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NToro nmo nporpamme:

170

8 ki1acc




n/n Tema ypoka Kosmn4vecTBO 4acoB
1 |A: PantnonanbHbIC BRIPOKCHHS. 1
2 |A: PantuonanbHbIC IpOOH. 1
3 [[: BBogHOE TIOBTOpEHHE. 1
4 |A: OcHOBHOE CBOMCTBO JAPOOH. 1
5 |[': BBogHOE MOBTOpEHHUE. 1
6 |A: Cokpamienue apooeit. 1
7 |A: Cokpamienue qpo6eii. 1
8 [[: MHOTrOyroJbHHKH. 1
9 |A: CiokeHre ¥ BRIYUTAHHUE JPOOCH ¢ OIMHAKOBBIMY 3HAMCHATEIISIMHU. 1
10 [[: MHOTOYTOJIbHUKHU. 1
11 |A: CnoxeHue U BIYMTaHHE ApoOeil ¢ 0TMHAKOBBIMHM 3HAMEHATEISIMH. 1
12 |A: CnoxeHne U BRIYHTaHUE Jpo0Oeii ¢ pa3HBIMU 3HAMEHATEIISIMH. 1
13 [[: [TapamiemorpaMM | Tparermsl. 1
14 |A: CnoxeHnue 1 BIYMTaHUE Apo0Oei C pa3HBIMU 3HAMEHATEISIMU. 1
15 [I': [TapamienorpamMm U Tpamerus. 1
16 |A: CnoxxeHue 1 BBIYUTaHUE APOOECH. 1
17 |A: KonponbHas padota Ne 1. "Pannonansnsie npo6u. CnoxeHue u BbluuTanue 1pooeil." 1
18 [[: [TapamiemorpaMM | Tparerms. 1
19 |A: YMHOXeHHE IpOOEi. 1
20 [[': ITapamnenorpaMm M Tpamerus. 1
21 |A: Bo3Benenue 1poOu B CTETICHb. 1
22 |A: Jlenenue 1po6u. 1




23 [[': [TapammenorpamMm U Tparemus. 1
24 |A: TIlpeoOpa3oBaHue pallMOHAIBHBIX BBIPAXKEHUH. 1
25 [[: TTapannenorpaMM U Tpamnerus. 1
26 |A: [Ipeobpa3oBaHre paliMOHAIBHBIX BBIPAKCHH. 1
27 |A: IlpeoOpa3oBaHue paliMOHAIBHBIX BRIPAXKEHUH. 1
28 [[': [IpsmoyronpHuK. PoM6. KBampar. 1
29 |A: Oynkuus y=K/X u ee rpaduk. 1
30 [[: IIpsmoyronsHUK. PoM6. KBampar. 1
31 |A: KonTponbaas pabota Ne 2. "Panmonansabie n1pobu. [IponsBenenue u yactHoe npodeit." 1
32 |A: PaunoHajbHBIE YHCIIA. 1
33 [: IIpsmoyronsHuk. Pom6. KBagpar. 1
34 |A: UppanuoHanbHBIC YHCTIA. 1
35 [[: IIpsmoyronsHUK. PomM0. KBampar. 1
36 |A: KBampatHbie KOpHHU. 1
37 |A: Apudmernueckuil KBapaTHbII KOPEHb. 1
38 [[: Pemenne 3amau. 1
39 |A: Apudmerndecknii KBaapaTHBIH KOPEHb. 1
40 [': KorrponbsHas pabora Nel. 1
41 |A: YpaBHeHue x*=a 1
42 |A: YpaBHeHue x*=a 1
43 [[: [Inomaab MHOTOYTOJbHUKA. 1
44 |A: dyukuus y = vx u ee rpaduk. 1
45 [I': Ilmomaab MHOTOYTOJTbHUKA. 1
46 |A: KBaspatHblif KOpeHb U3 IPOU3BEICHUS U APOOH. 1




47

: KBagpatHsbiil KOpEeHb U3 CTEICHH.

A 1
48 [': Ilnomans napanienorpaMMa, TpEyrojibHUKA U TPANELUH. 1
49 |A: KonTtponbHas padota Ne 3. "Apudmernyeckuii KBaapaTHbI KOPEHb U €r0 CBOMCTBA." 1
50 [[: Tlmomans mapamienorpaMma, TPEyrojibHUKA U TPACIIUH. 1
51 |A: BeiHeceHne MHOKHUTEIS H3-T10/1 3HaKa KOPHSI. 1
52 |A: BHeceHre MHOXHUTENS 1101 3HAK KOPHSI. 1
53 [: Ilmomaas mapamienorpaMma, TPEyrojbHUKA U TPAICIIUH. 1
54 |A: IlpeoOpa3oBaHue BRIPAXKEHHM, COAEPKALUX KBaIpaTHBIE KOPHHU. 1
55 [[': [Inomans mapamienorpaMmma, TpeyrojibHUKa U TPATICLIUH. 1
56 |A: IlpeoOpa3oBaHre BEIPAKECHHH, COACPIKALIIUX KBaIpaTHBIC KOPHHU. 1
57 |A: IlpeoOpa3oBaHue BEIPAXKECHHH, COJCPIKALIUX KBaIpaTHBIC KOPHHU. 1
58 [: Ilmomans mapauienorpaMma, TPEyrojbHUKA U TPACIIUH. 1
59 |A: KonTponsHas padota Ne 4. "[IpumeHneHue cBOMCTB apu(METHIECKOTO KBapaTHOTO KOpHs" 1
60 [[: Imomans mapamienorpaMmMa, TPEyrojbHUKA U TPAICIIHH. 1
61 |A: Onpenenenue KBaJpaTHOTO ypaBHEHHUS. 1
62 |A: Onpenenenue KBaJipaTHOTO ypaBHEHHUS. 1
63 [[: Teopema ITudaropa. 1
64 |A: HenonHble KBaipaTHBIC ypaBHEHHUS. 1
65 |[: Teopema IIucaropa. 1
66 |A: HenonHble kBajipaTHbIE ypaBHEHHUS. 1
67 |A: Pemnenne kBaJipaTHBIX YPaBHEHHI BBIJICIIEHHEM KBapaTa ABY4WICHA. 1
68 [[': Pemenue 3amau. 1
69 |A: Pemenne xBagpaTHBIX ypaBHeHHH 10 Gpopmyite D. 1
70 [: Pemenue 3anau. 1




71 |A: Pemenue kBapaTHbIX ypaBHeHU# 110 Gpopmyie D1. 1
72 |A: Pemenue KBaipaTHBIX YpaBHEHUH. 1
73 |[': Pemenue 3agau. 1
74 |A: Pemenue 3aa4 ¢ MOMOIIBIO KBAJPATHBIX YPAaBHEHUM. 1
75 |[': Kontponbhas padora No 2. 1
76 |A: Pemenue 3aa4 ¢ TOMOIIBIO KBaJAPATHBIX YPaBHEHHH. 1
77 |A: Pemenue 3a1a4 ¢ MOMOIIBIO KBAJPATHBIX YPAaBHEHUIM. 1
78 [[': Onpenenenne NOJOOHBIX TPEYTOIHHUKOB. 1
79 |A: Teopema Buera 1
80 [[: Onpenenenue moJOOHBIX TPEYTOILHUKOB. 1
81 |A: Teopema Buera 1
82 |A: Teopema Buera 1
83 |[': Ilpu3Haku mog00Hs TPEYTrOIBHUKOB. 1
84 |A: KonTponpHas pabota Ne 5. "KBanparusie ypaBHeHHS." 1
85 |[': Ilpu3Haku nogo6ust TpEyroJbHUKOB. 1
86 |A: Pemenue 1poOHBIX pallMOHATIBHBIX YPaBHEHUH. 1
87 |A: Pemenune npoOHBIX pallMOHATIBHBIX YPAaBHEHUH. 1
88 |[': Ilpu3Haku mog00Hs TPEYTrOIHHUKOB. 1
89 |A: Pemenue 1poOHBIX pallMOHATIBHBIX YPAaBHEHUH. 1
90 [I': Ilpu3Haku nog00Hs TPEYTrOIbHUKOB. 1
91 |A: Pemenue 1poGHBIX pallMOHATIBHBIX YPAaBHEHUH. 1
92 |A: Pemenue 3a/1a4 ¢ MOMOIIBIO PAIIMOHAIBHBIX YPaBHCHUH. 1
93 [I': Ilpu3Haku mOAOOHS TPEYTrOIHHUKOB. 1
94 |A: Pemenue 3a1a4 ¢ IOMOILBIO PALIMOHATIBHBIX YPABHEHUH. 1




95

I

Kontponbnas padora Ne 3.

1
96 |A: Pemenue 3aga4d ¢ HOMOIIBIO PAMOHAIBHBIX YPABHEHUH. 1
97 |A: I'padmueckuii ciocod pemeHust ypaBHEHHUH. 1
98 [: [IpumeHeHMe MOAOOMS K I0KA3aTEILCTBY TEOPEM U PEIICHHIO 3a/1a4. 1
99 |A: I'padmuecknii cmiocod pernieHus: ypaBHCHH. 1
100 [[: IlpumeneHue MoI00MS K AOKA3aTEILCTBY TEOPEM U PEIICHHIO 3a/1a4. 1
101 |A: Pemenuie qpoOHBIX palliOHAIBHBIX YPAaBHEHHIA. 1
102 |A: KonrtponbHas pabota Ne 6. "J[poOHbIe palioHaIbHBIC ypaBHEHUS." 1
103 [[': [IpumeHeHne o100 K JOKA3aTEIbCTBY TEOPEM U PEIICHUIO 33J1ad. 1
104 |A: YwuciioBble HEpaBEHCTBA. 1
105 [[': [IpumeHeHue mo1o0us K JOKA3aTENbCTBY TEOPEM U PEIICHUIO 3a/1a4. 1
106 |A: CBoiicTBa YMCIOBBIX HEPABEHCTB. 1
107 |A: CBoiicTBa YHCIIOBBIX HEPABEHCTB. 1
108 [I': [IpumeHeHne 0100 K JOKA3aTEIbCTBY TEOPEM U PEIICHUIO 33]1ad. 1
109 |A: YMHOXXEHUE YHCIOBBIX HEPABEHCTB. 1
110 [[: [IpumeHeHne moJO0OMS K 10Ka3aTEIbCTBY TEOPEM U PELLICHHIO 3a/1aY. 1
111 |A: YucnoBsie MPOMEKYTKH. 1
112 |A: YucnoBsie MPOMEKYTKH. 1
113 [[: [IpumeHeHune mogo0Hs K 10Ka3aTEIbCTBY TEOPEM U PELICHUIO 3a/1au. 1
114 |A: KonrtponbHas pabota Ne 7. "HucnoBble HepaBeHCTBA U UX CBOMcTBA." 1
115 [[: CooTHoLIEHNE MEXKIY CTOPOHAMH U YTIIaMH MIPSIMOYTOJIBHOTO TPEYT OJIbHUKA. 1
116 |A: PemeHrie HEpaBEHCTB C OJTHOW TIEPEMEHHOM. 1
117 |A: Pemienue HepaBEHCTB C OJJHOW MEPEMEHHOM. 1
118 [[: CooTHOLIEHNE MEKIY CTOPOHAMHU U YTIIaMH MIPSIMOYTOJIBHOTO TPEYT OJIbHUKA. 1




119 |A: Pemenue HepaBEHCTB C OHOM MEPEMEHHOM. 1
120 [[: CooTHOLIEHNE MEXKIY CTOPOHAMHU U YIIIaMH IIPSIMOYTOJIbHOTO TPEYT OJIbHUKA. 1
121 |A: PemieHrie HEpaBEHCTB ¢ OJJHON IEPEMEHHOIA. 1
122 |A: PemieHne cucTeM HEpaBEHCTB C OAHOM MepeMEHHOM. 1
123 [: Pemenue 3aau4. 1
124 |A: Pemenue cucteM HEpaBEHCTB C OHOM IMEPEMEHHOM. 1
125 [[: KonTponbHast pabota Ne 4. 1
126 |A: Pemenue cucteM HEpaBEHCTB C OAHOM MEPEeMEHHOM. 1
127 |A: Pemienue cucteM HEpaBEHCTB C OHOM MePEeMEHHOM. 1
128 [[': KacaTtenbHas K OKpYKHOCTH. 1
129 |A: Pemenue cucteM HEpaBEHCTB C OJHOM IMEPEMEHHOM. 1
130 [: KacaTenpHast K OKPYKHOCTH. 1
131 |A: KonrtponbHas padota Ne 8. "JInHeitHbIe HEPAaBEHCTBA M CUCTEMBI HEPABEHCTB C OJTHOW IEpPEMEHHOM. " 1
132 |A: OnpeneneHue CTEIEHU C IETBIM OTPUIIATSIIBHBIM ITOKa3aTeleM. 1
133 [[: KacaTenpHast K OKPYKHOCTH. 1
134 |A: CteneHb ¢ 11ebIM OTPHUIIATETFHBIM MTOKA3aTEIEeM. 1
135 [[: KacaTenmpHast K OKPYKHOCTH. 1
136 |A: CBOMCTBA CTEIIEHH C LIENBIM [TOKA3ATEIEM. 1
137 |A: CBoiicTBa CTENEHH C IIENBIM MIOKA3aTEeIeM. 1
138 [[: LlenTpanbHble U BOMCAHHBIE YTIIBL. 1
139 |A: CBoiicTBa CTENEHH C IIENBIM TIOKA3aTEeIeM. 1
140 [: LlenTpanbHbIe U BIMCAHHBIC YTIIBL. 1
141 |A: CraHgapTHBIN BUJI YUCTIA. 1
142 |A: C60p 1 TpynIMpOBKa CTATUCTUYECKUX JTAHHBIX. 1




143 [[": LlenTpanbHbIe U BIIMCAHHBIE YTIIHI. 1
144 |A: CO0p 1 TpynImupoBKa CTATUCTHYECCKUX JIAHHBIX. 1
145 [I': LlenTpanbHble U BOMCAHHBIE YIJIBIL. 1
146 |A: HarmsimHOe mpeacTaBieHue CTaTUCTUIECKON HH(OPMAIIUH. 1
147 |A: HarnsaHoe npeacTaBieHUEe CTAaTUCTHYECKON HH(POPMAIIHH. 1
148 [[": YeTsipe 3amMeyaTenbHbIE TOUYKH TPEYTOJIbHUKA. 1
149 |A: Jlucniepcus U cpeqHee KBAAPATUIHOE OTKIIOHCHHUE. 1
150 [[": YeTsipe 3amedaTenbHbIC TOUKHA TPEYTOIBHHKA. 1
151 |A: KonrposbHas padota Ne 9. "Crenens ¢ 11eJ1bIM MTOKa3aTesnem. " 1
152 |A: IToBTopenue. [IpeoOpa3oBaHue pallMOHATBLHBIX BBIPAKCHHH. 1
153 [[': YeTsipe 3ameuarenbHble TOYKU TPEYTOJIbHHKA. 1
154 |A: IloBropenue. [IpeoOpazoBaHue BEIpaKEHUH, COIEPIKAIIUX KBAIPATHBIE KOPHHU. 1
155 [[': BnincanHas 1 onucaHHasi OKpY>KHOCTb. 1
156 |A: IToBTopenue. [IpeoOpa3oBaHue BRIpOKEHUH, COACPKAIINUX KBAPATHBIC KOPHHU. 1
157 |A: IloBropenue. Pemienre KkBapaTHBIX YpaBHEHUH. 1
158 [[: BnucanHas u onucaHHasi OKPYKHOCTb. 1
159 |A: IloBTopenue. Pemenne kBaapaTHBIX YpaBHEHHH. 1
160 [[": BiucanHas u onmucaHHasi OKPYKHOCTb. 1
161 |A: IloBropenue. Pemenre kBapaTHBIX YpaBHEHUH. 1
162 |A: IloBropenue. Pemenre ApoOHBIX paliMOHATBHBIX YPAaBHEHHH. 1
163 [[: Biucannas u onucanHasi OKPYKHOCTb. 1
164 |A: IloBTropenue. PemeHre HepaBeHCTB ¢ OJJHON TIEPEMEHHOM. 1
165 [[: Pemenue 3amau. 1
166 |A: IloBropenue. Pemienne cucreM HEpaBEeHCTB C OHOM EPEMEHHOM. 1




167 |A: UroroBas KOHTpoOJIbHAs paboTa. 1
168 [[': UToroBast KOHTpOJbHAs paboTa. 1
169 |A: AHanu3 UTOTOBOW KOHTPOJIBHOW paOOTEHI. 1
170 [[: [loBTOpenue Kypca reoMeTpHH 3a 8 Kitacc. 1
M Toro nmo nporpamme: 170
9 kanacc
I /i[ Tema ypoka KoumnuectBo yacos
1 |A: Oynkius. 1
2 |[': [lonsTne BekTOpA. 1
3 |A: OGnactp onpeseneHus GyHKIUH. 1
4 |I': PaBeHCTBO BEKTOPOB. 1
5 |A: OGnactp 3HaUYE€HUN PYHKIIMH. 1
6 |A: CoiicTBa QyHKITUH. 1
7 [: Cymma aBYX BEKTOPOB. 1
8 |A: KBagpaTHblil TpexuiieH. 1
9 [[': 3aKOHBI CIIOKEHUS BEKTOPOB. 1
10 |A: KopHH KBaJIpaTHOTO TPEXWICHA. 1
11 |A: PaznosxeHue KBaJpaTHOTO TpeXuiIeHa Ha MHOKHUTEIH. 1
12 [[': Beruntanue BEKTOPOB. 1
13 |A: PaznoxxeHue KBaJpaTHOTO TpeXuieHa Ha MHOXKHTEIH. 1
14 [I': YMHOXEHHE BEKTOpa Ha YHCIIO. 1
15 |A: KontposnbHas padota Ne 1. 1




Tema ypoka

KoanyecTBo 4acosB

n/n

16 |A: Oynkuus y=ax2 1
17 [I': [IpumeHeHne BEKTOPOB K PELICHUIO 3a/1a4. 1
18 |A: I'paduk u cBoiicTBa GyHKIIUN y=aX2. 1
19 [': Cpennsis TuHUS Tpareuy. 1
20 |A: I'paduk pyHkumm y=ax2-+. 1
21 |A: I'paduk GpyHkimu y=a(x-m)?2 1
22 |A: [Toctpoenue rpadrka KBaAPaTUIHON (PYHKIIHH. 1
23 [[': PaznoxxeHre BEKTOpa 110 IBYM HEKOJUTMHEAPHBIM BEKTOPAM. 1
24 |A: [Toctpoenue rpadrka KBaAPATUIHON (PYHKIIHH. 1
25 [[: KoopauHATHI BEKTOpA. 1
26 |A: CgoticTBa rpaduka KBaJpaTHIHON (HYHKIIHH. 1
27 |A: CrenenHast QpyHKIHSL. 1
28 |[': CBA3b MeXly KOOpAMHATAMU BEKTOpa U KOOPAWHATAMHU €ro Havaja U KOHIIA. 1
29 [[': Ilpocreiimne 331241 B KOOpAUHATAX. 1
30 |A: KopeHb I1-0¥f CTENeHH. 1
31 |A: IpoOHo - nmuHeiHas GyHKINS U ee TpaduK. 1
32 |[: YpaBHEeHME JIMHUM HA TIIOCKOCTH. 1
33 |A: CremneHb ¢ pallMOHAIbHBIM [TOKa3aTeNeM. 1
34 [: YpaBHEeHUE OKPY>KHOCTH. 1
35 |A: KonTpomsHas padota Ne 2. 1
36 |A: Llenoe ypaBHeHHE. 1
37 [[': YpaBHeHUE TPSIMOH. 1




Tema ypoka

KoanyecTBo 4acosB

n/n

38 |A: Kopuu nienoro ypaBHeHHUS. 1
39 [[: B3auMHOe pacmoioKeHUE IBYX OKPYKHOCTEH. 1
40 |A: YpaBHeHUs IPUBOIUMBIC K KBaIpATHBIM. 1
41 |A: YpaBHEHUS IPUBOJUMBIC K KBaIpATHBIM. 1
42 [I': Pemenue 3a1a4. 1
43 |A: bukBagpaTHbIe ypaBHEHHS. 1
44 T': KontponbsHas padora Ne 1. 1
45 |A: bukBagparHble ypaBHEHHUS. 1
46 |A: [IpoGHble palliOHAbHbIE YPABHEHHUS. 1
47 [': Cunyc, KOCUHYC, TAHT€HC, KOTAaHT'€HC yIJa. 1
48 |A: JIpoOHbIE palnOHATIBHBIC YPABHEHHS. 1
49 [[: OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. 1
50 |A: [IpoOHble palmoHaIbHbIE YPAaBHEHMS. 1
51 |A: PemeHue HepaBeHCTB BTOPOM CTENIEHH C OJTHON MEePEeMEHHOM. 1
52 [[': ®opmMyiisl 17151 BBIYUCICHHSI KOOPAMHAT TOYKH. 1
53 |A: PemeHre HepaBeHCTB BTOPOW CTETICHH C OJTHOM IMEPEMEHHOM. 1
54 [I': Teopema o miomia u TpeyroiabHUKA. 1
55 |A: Pemenue HepaBeHCTB BTOPO CTENIEHH C OJTHOW IEPEMEHHOI. 1
56 |A: Pemenne HepaBeHCTB METOI0M MHTEPBAJIOB. 1
57 |[: Teopema CUHYCOB. 1
58 |A: HekoTopble mprieMbl pemeHus IeNbIX yPaBHEHUH. 1
59 [[: TeopemMa KOCHHYCOB. 1




Tema ypoka

KoanyecTBo 4acosB

n/n

60 |A: KonTponbHas padorta Ne 3. 1
61 |A: YpaBHeHue ¢ ABYMS IEPEMEHHBIMU U €TI0 TpaduK. 1
62 |A: I'padmueckuii cioco0d perieHus CHCTEM ypaBHEHUH. 1
63 |[: Pemenue TpeyroJbHUKOB. 1
64 |A: I'padmueckuii ciocod pemieHust CUCTEM ypaBHEHH. 1
65 [[: Yrom Mexy BEKTOpaMH. 1
66 |A: Pemenue cuctemM ypaBHEHHII BTOPOM CTETICHHU. 1
67 [[: CxanspHoe npou3BeeHIE BEKTOPOB. 1
68 |A: Pemenue cuctemM ypaBHEHHII BTOPOH CTETICHU. 1
69 [[: CBoiicTBa CKIIPHOTO TIPOU3BEIEHHS BEKTOPOB. 1
70 |A: Pemenue cucteM ypaBHEHUI BTOPOM CTETICHH. 1
71 |A: Pemenue 3a1a4 ¢ HOMOILBIO CUCTEM YPaBHEHUH BTOPOH CTENEHH. 1
72 |[': KontponbHas pabora Ne 2. 1
73 |A: Pemenue 3a1a4 ¢ HOMOILBIO CUCTEM YPaBHEHUH BTOPOH CTENEHH. 1
74 [: IlpaBuibHBIA MHOTOYTOJIbHUK. 1
75 |A: Pemenue 3a1a4 ¢ MOMOIIIBIO CHCTEM YpaBHEHUHN BTOPOW CTEIEHHU. 1
76 |A: HepaBeHcTBa ¢ ABYMS IEpEMEHHBIMU. 1
77 |[': OKpy>KHOCTb ONKCAHHAsA OKOJIO MPAaBUIBHOTO MHOTOYTOJIbHUKA. 1
78 |A: HepaBeHcTBa ¢ ABYMS IEpEMEHHBIMH. 1
79 |[: OKpy>XHOCTb BITMCAHHAS B MIPaBWIIbHBI MHOTOYT'OJIbHHK. 1
80 |A: Cucrembl HEpaBEHCTB C IBYMSI IEPEMEHHBIMHU. 1
81 |A: CucremMbl HEpaBEHCTB C JIByMsI IEPEMEHHBIMU. 1




Ne

u/n Tema ypoka KoaunuyecTBO yacon
82 [[': ®opmMynbl 1J1s1 BBIYUCICHHS TUIOINAAN MPABUIBHOTO MHOTOYTOJIbHUKA. 1
83 |A: Cucrembl HEpaBEHCTB C IBYMsI IEPEMEHHBIMHU. 1
84 [': ®opMyJIbl U1 BBIYUCIIEHUST CTOPOHBI IIPAaBUIIbLHOTO MHOTOYT'OJIBHUKA U PaJinyCca BIIMCAHHOW U OIIMCAaHHOU OK- 1

PYXHOCTH.

85 |A: HekoTopble npreMbl peeHust CUCTEM ypaBHEHHUI BTOPO CTENIEHH C IBYMsI IEPEMEHHBIMHU. 1
86 |A: KonTponbHas padorta Ne 4. 1
87 [[: ITocTpoeHue npaBUIbHBIX MHOTOYTOJLHUKOB. 1
88 |A: IlocienoBaTeabHOCTH. 1
89 |[[': Pemenue 3amau. 1
90 |A: Onpenenenue apupMETHISCKOHN MPOTPECCHH. 1
91 |A: ®opmyna n-ro wieHa apuMETHIECKOMN MPOTPECCHH. 1
92 |[': JInrHa OKPY>KHOCTH. 1
93 |A: ®opmyna n-ro wieHa apupMeTHIECKON MPOTrPECCHH. 1
94 [: Inomanp Kpyra. 1
95 |A: ®opmyna cyMMBI IIEPBBIX IT YWICHOB apU(METHIECKON TIPOTPECCHH. 1
96 |A: KonTponbHas padorta Ne 5. 1
97 |[': Ilnomaap KpyroBoro cekropa. 1
98 |A: Ompenenenue reoMeTpUIECKOM MPOrPECCHH. 1
99 [: Pemenue 3amau. 1
100 |A: ®opmyia I-TO YieHa FreOMETPUICCKON TPOTPECCHH. 1
101 |A: ®opmyna cyMMBI IEPBBIX 1T WIEHOB F€OMETPHUUECKOM MPOrPECCU. 1
102 [': KonTponbHas pabota Ne 3. 1
103 |A: ®opmyna cyMMBI IEPBBIX 1T WIEHOB F€OMETPHUUECKON MPOrPeCcCU. 1




Tema ypoka

KoanyecTBo 4acosB

n/n

104 [": OToOpakeHue MIOCKOCTH Ha ceOsl. 1
105 |A: Meron MaTeMaTHYECKOW UHIYKIIHH. 1
106 |A: KontposbHas padota Ne 5. OnpenencHue reoMeTpUIeCKOi POrPEeCCHH. 1
107 [[": Ilnomanp KpyroBoro cexkropa. Pemenue 3aaay. 1
108 |A: ®opmyia m-To YiIeHa reOMETPUICCKON TPOTPECCHH. 1
109 [I': KonTponbHas padota Ne 3.0ToOpaskeHre TUIOCKOCTH Ha CeOs. 1
110 |A: dopMyia CyMMBI IIEPBBIX 1T WICHOB T€OMETPHUUECKON Tporpeccuu. MeTo ] MaTeMaTH4eCKOi HHIYKIINY. 1
111 |A: Meroa MaTeMaTHYECKON MHAYKIUH. 1
112 [: Housarue nBuxenus. HanoxeHus M IBUKEHUS. 1
113 |A: KonrtponbHas padota Ne6. [Ipumepsl KOMOMHATOPHBIX 33/a4. 1
114 [': TlapansienbHBIi TepeHoC. 1
115 |A: Ilpumepsl KOMOMHATOPHBIX 3a7a4. [lepecTaHOBKH. 1
116 |A: TlepecTaHOBKH. 1
117 [I': TloBopoT. 1
118 |A: Pa3memmenus. 1
119 [[; Pemenue 3amad. 1
120 |A: Pa3memienus. 1
121 |A: Coueranus. 1
122 [': KoutponbHas paborta Ne 4. 1
123 [[: [Ipeamer cTepeoMeTpun. 1
124 |A: HavyanbHbIe CBEIEHUS U3 TEOPUH BEPOSTHOCTEM. 1
125 |A: OTHOCHTENbHAS YaCTOTa CIy4aifHOTO COOBITHS. 1




Tema ypoka

KoanyecTBo 4acosB

n/n

126 [[: MHOTOTpaHHUK. 1
127 |A: BeposITHOCTb PaBHOBO3MOYKHBIX COOBITHIA. 1
128 [[: Ilpusma. 1
129 |A: CrnoxeHue u yMHOXKEHHE BEPOSTHOCTEH. 1
130 |A: KontponbHas pabora Ne 7. 1
131 [[': [Tupamuna. 1
132 |A: [ToBTOpeHue. Beruncnenus. 1
133 [[: Tena u MOBEPXHOCTH BpAIICHHUS. 1
134 |A: [ToBTOpeHue. Beruncnenus. 1
135 |A: TToBropenue. ToxmecTBEeHHBIC TPEOOPA3OBAHMS. 1
136 |[": Lumasmp. 1
137 |A: IloBropenue. ToxaecTBeHHbIE TPeoOpa30BaHUs. 1
138 [: Konyc. 1
139 |A: IloBTrOopeHue. YpaBHEHHUS U CUCTEMbI YpaBHEHHIA. 1
140 [I': Cepa u map. 1
141 |A: TloBTrOopeHue. YpaBHEHUS U CUCTEMBl YPaBHEHUH. 1
142 [": O6 akcnomax MIaHUMETPUH. 1
143 |A: IloBTOopeHue. YpaBHEHHUS U CUCTEMbI YpaBHEHHIA. 1
144 |A: TloBTropeHue. YpaBHEHUS U CUCTEMBl YpaBHEHUH. 1
145 |A: TloBTOopeHue. YpaBHEHUS U CUCTEMBl YPaBHEHUH. 1
146 [[": HexoTopble cBEACHUS O Pa3BUTHU T€OMETPHH. 1
147 [: [loBropenue. [Ipu3Haku paBeHCTBA TPEYTOJILHUKOB. 1




n/n

Tema ypoka

KoanyecTBo 4acosB

148

A: IloBropenue. HepaBeHcTaa.

149

A: IloBropenue. HepaBeHcTaa.

150

A: [ToBTopenue. CucteMbl HEpABEHCTB.

151

[': [loBTOpenue. [lapaienbHbie MpsIMBIE.

152

A: [ToBTOpenue. CucTeMbl HEpaBEHCTB.

153

[": [loBTOpenue. PaBHOOEipeHHBIE M1 PABHOCTOPOHHUE TPEYTOJbHUKH.

154

A: [loBropenue. ®yHkuuu.

155

A: [loBropenue. ®yHkuuu.

156

[': [loBTOpeHue. YeThpeXyroJbHUKH.

157

A: I[loBropenue. ®yHkuuu.

158

[': IloBTOopenue. Teopema [Tudaropa.

159

A: ITosTopenue. IIporpeccun.

160

A: ITosTopenue. IIporpeccun.

161

I HOBTOpeHI/Ie. CooTHomieHHS B NpAMOYTOJIbHOM TPCYTOJIbHUKCE.

162

A: IToBTopenue. [Iporpeccun.

163

[': IToBTOpenue. [logo0HbIE TPEYTONBHUKH.

164

A: [ToBTOpEeHME. DIEMEHTBI TEOPUH BEPOSTHOCTEM.

165

A: [loBTOpeHue. DneMeHThl TEOPUH BEPOSATHOCTEH.

166

A: [ToBTOpeHUE. DIIEMEHTHI TEOPUH BEPOSTHOCTEN.

167

: [ToBTOpenue. OKpyKHOCTb.

168

169

N
A: [ToBTOpeHuE. DIEeMEHTHI TEOPHH BEPOSITHOCTEH.
N

: UtoroBas KOHTPOJIbHAsA pa60Ta.
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n/n

Tema ypoka

KoanyecTBo 4acosB

170

A: MToroBasi KOHTpOJIbHAsI padoTa.

1

M Toro nmo nporpamme:

170




