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PabGouas nporpamma y4e0HOro npeamera

«MaremaTtuka»

ConepkaHne KypcoB MaTEeMaTHKH 5—6 KJIaccoB, aareOpsl W TeoMeTpuu 7—9 KJIaccoB
O0OBEIMHEHO KaK B HCTOPUYECKH CIIOKHBIIMECS JUHUM (YUCIIOBas, anredpanyeckas,
reoMerpuueckas, (pyHKUIMOHAJIbHAs U Jp.), TAK U B OTHOCUTEIILHO HOBBIE (CTOXacTUYECKas
JUHUA, «pealibHas MaTeMarukay). OTIenbHO NPEICTaBICHbl JIMHUS CIOKETHBIX —3ajad,
UCTOpUYECKAasl TUHUSI.

IlnannpyemMble pe3yibTaThl

N3ydyenne MareMaTUKU B OCHOBHOM IIKOJIE JAa€T BO3MOXKHOCTb OOYYarOIIUMCS OCTUYb
CIIEYIOIIMX PE3YIbTATOB PA3BUTHS:

B nuunocmnom nanpasnenuu:

- YMEHHE $5ICHO, TOYHO, I'PaMOTHO H3jaratb CBOM MBICIIM B YCTHOM W MHUCbMEHHOUMpEUH,
MOHUMATh CMBICJI TIOCTaBJICHHOW 3a/layd, BBICTPAMBATh AapryMEHTAIMIO, TPUBOIUTH
MPUMEPBI U KOHTPIIPUMEPHI;

- KPUTUYHOCTH MBIILIECHHUS, YMEHUE PACIIO3HABATDH JIOTUYECKU HEKOPPEKTHBIE BbICKA3bIBAHUS,
OTJINYATh TUNOTE3Y OT (aKTa;

- TpeACTaBIEHUE O MaTeMaTUYECKON Hayke Kak cdepe ueloBeuYeCKOW MesSTENIbHOCTH, 00
JTamax €€ pa3BUTHS, O €€ 3HAUUMOCTH JUIsl pa3BUTHUS IMBUIN3AIUY;

- KpPEaTUBHOCTb MBIIUICHUS, WHHUIIMATHBA, HAXOJYUBOCTh, AKTUBHOCTh TMPU PEHICHUU
MaTeMaTUYECKHUX 3a/1a4;

- yMEHHE KOHTPOJIUPOBAThH MPOIECC U Pe3yNbTaT yueOHOI MaTeMaTH4YeCKON AesITeNbHOCTH,

- CIOCOOHOCTH K HMOLMOHAIBHOMY BOCHPUSTHIO MaTeMaTUYeCKUX OOBEKTOB, 3ajad,
pELICHUH, pacCyKICHUIA.

B memanpeomemnom nanpasénenuu:

- MepBOHAuYaIbHBIC MPEJCTaBICHUs 00 UAESIX U O METOJaX MaTeMaTHKH KaK YHHUBEPCAIbHOM
SI3bIKE HAYKU U TEXHHUKH, CPEJICTBE MOJICTUPOBAHMUS SIBJICHUHN U TIPOIIECCOB;

- YMEHHE BHUJETh MAaTEMAaTHYECKYIO 3a/ladyy B KOHTEKCTE MPOOJIEMHOW CUTyallud B JAPYTHX
JTUCIUTIIINHAX, B OKPYKAIOIIEeH KU3HU;

- yMEHHE HaxOJIuTh B PA3IMYHBIX HCTOYHHMKAX HMH(POPMAINIO, HEOOXOAUMYIO JJIs PelIeHU
MaTeMaTU4YeCKUX MpoOseM, MPEACTaBIATh €€ B MOHATHON (opMe, MPUHUMATh pElIeHUE B
YCIIOBUSX HETONTHON 1 U30BITOYHON, TOYHOU U BEPOSTHOCTHON HH(OpMAIINH;

- YMEHHE TOHMMaTh W HCIOJH30BaTh MaTEMAaTUYECKHUE CPEJCTBA HATJAIHOCTH (Tpaduku,
JUarpamMmbl, TaOJIUIIBI, CXEMBI U Jp.) A7 WIITIOCTPAllii, HHTEPIPETAlluU, apTyMEHTAIUH;

- YMEHHE BBIJIBUTATh THMIOTE3bI IPH PEIICHUH y4e€OHBIX 3a]1a4, TOHUMATh HEOOXOIUMOCTh UX
MIPOBEPKHU;

- yYMEHHE TPUMEHSITh WHIYKTUBHBIE W JACAYKTHBHBIE CIOCOOBI pPAaCCYXICHUH, BHUIETh
pa3NuyHble CTPATErnK PELIEeHUs 3a/1a4;

- TIOHUMaHUE CYIIHOCTH aJITOPUTMHYECKUX TMPEANUCAHUNH M yMEHHE JEUCTBOBATh B COOT-
BETCTBHH C MPEJIOKEHHBIM aITOPUTMOM;

- YMEHHE CaMOCTOSITEJIbHO CTaBUTH II€JIM, BBIOMPATh U CO3aBaTh JITOPUTMBI JIJISI PEIICHUS
yueOHBIX MAaTEeMaTUYECKUX MPOOIIeM;

- yMEHHE IJIaHUPOBaTh M OCYUIECTBIATH AESITEIbHOCTb, HANpPaBIECHHYIO Ha pEUICHUE 3a/1a4y
HCCJIEI0BATENbCKOTO XapaKTepa;

B npeomemmnom nanpagnenuu:

- oBlajieHHe O0a30BBIM TOHATUWHBIM allllapaToM IO OCHOBHBIM pa3fenaM COJep:KaHuUs,
MPEACTaBICHNE OO0 OCHOBHBIX M3y4aeMBIX TMOHATHAX (YHCIIO, TeoMeTpudeckas (urypa,



ypaBHEeHHE, (YHKIHMs, BEPOATHOCTh) KaK BAXKHEHIIMX MaTeMaTHYEeCKHX MOJECIIAX,
MTO3BOJISIONINX OMKMCHIBATh M M3y4aTh PEaIbHBIC MTPOIIECCHI U SBJICHNUS,

- yMeHHE paboTaTh ¢ MaTEMAaTHYECKUM TEKCTOM (aHAIM3HPOBATh, M3BIEKATh HEOOXOH-
MYI0 HH(OpPMAIIKIO), TPAMOTHO MMPUMEHSTh MATEMAaTHIECKYIO TEPMUHOJIOTHIO U CHUMBOJIUKY,
MCIIOJIb30BATh PA3INYHbBIC S3bIKU MATEMATUKH;

- YyMEHHE TMPOBOAWTH KJIACCU(PUKAIMK, JIOTHYECKHE OOOCHOBAHUS, JI0Ka3aTeJIbCTBA
MaTEMaTUYECKUX YTBEPKICHHUIA;

- YMEHHUE pAacClO3HaBaTh BHUIbI MAaTEMAaTHYCCKUX YTBEPXKIACHUN (aKCHOMBI, OMpEISICHUs,
TEOPEMBI U JP.), IPSMbIC U 0OPATHBIE TEOPEMEI;

- pa3BUTHE TIPEACTABJICHHM O 4YHCIE W YHCIOBBIX CHCTEMax OT HATYpPaIbHBIX O
JIEMCTBUTEIIbHBIX YHCEJI, OBJIAJCHUE HAaBbIKAMU YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIUMCIICHMI;

- OBJIQJICHHE CHUMBOJIBHBIM SI3BIKOM ajreOpbl, MPUEMaMU BBITIOTHEHUS TOXKJIECTBEHHBIX
npeoOpa3oBaHUl PAIMOHAIBHBIX BBIPAKEHUN, PEIICHUS YpaBHEHUH, CHCTEM YpaBHEHUH,
HEPaBEHCTB M CUCTEM HEPaBEHCTB, YMEHHUE HCIOIb30BaTh UACK KOOPAMHAT HA TIOCKOCTH
JUISL MHTEPIIPETallud ypaBHEHH, HEPaBEHCTB, CUCTEM, YMEHHE MIPUMEHSTh alreOpanveckue
npeoOpa3oBaHusl, anmapar ypaBHEHUM M HEPABEHCTB MJIsi PEUICHUS 3a7a4 U3 Pa3TUYHBIX
pa3zenoB Kypca;

- OBJIAJICHUE CHUCTEMOH (DYHKIMOHAIBHBIX TMOHATUH, (YHKIUOHAIBGHBIM S3BIKOM U
CUMBOJIMKON, yMEHHUE Ha OCHOBE (PYHKIIMOHATIbHO-TpadUYECKUX MPEACTABICHUI OMUCHIBATD
Y aHAIM3UPOBATh PeaJIbHbBIE 3aBUCUMOCTH,

- OBJIQJICHHE OCHOBHBIMH CIIOCOOAMU TPEJICTABICHUS M aHAJM3a CTATUCTHYECKUX JAHHBIX;
HaJU4Me TPEACTABICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM MHpPE U O
Pa3IMYHBIX CIOCO0AX MX U3YUEHUs, O BEPOSITHOCTHBIX MOJIEIIAX;

- OBJIQJICHHE T€OMETPUUYECKUM SI3BIKOM, YMEHHE MCIIOIh30BaTh €ro JUIsl OMKUCAHUS MpeaMe-
TOB  OKPYXKAlOLIEro  MHpa, pPa3BUTUE  MPOCTPAHCTBEHHBIX  MPEICTABICHUA U
M300pa3UTEIbHBIX YMEHUH, MPUOOPETCHUE HABBIKOB T€OMETPUICCKIX TTOCTPOCHHIA,

- YCBOGHHE CHUCTEMATHMUECKHUX 3HAHUH O IMIOCKUX (UTypax M HUX CBOWCTBAX, a TaKXkKe Ha
HarJISIIHOM YPOBHE — O TMPOCTEHIIMX MPOCTPAHCTBEHHBIX TeEJIaX, YMEHHE NPUMEHSThH
CHUCTEMAaTUYECKHUE 3HAHUS O HUX ISl PELLIEHUs T€OMETPUUYECKUX U MPAKTUUECKUX 3a/1a4;

- YMEHUS U3MEPATHh JIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, HCIOJIL30BaTh (HOPMYIBI IS
HAXO0XJICHUS IEPUMETPOB, TUIOIIaiel U 00HEMOB FeOMETPUUECKUX PUTYD;

- yMEHUE TPUMEHSTh W3YYCHHBIC TOHSTHS, PE3yJbTaTbl, METONbI JJIl PEUICHUs 3a]a4y
MPaKTUYECKOI0 XapakTepa M 3aJad M3 CMEXHBIX IUCHUUIUIMH C HUCIHOJIb30BAHHEM IpHU
HEO0OXOJMMOCTH CIIPABOYHBIX MAaTEPUAIOB, KAIBKYJIATOPA, KOMITBIOTEPA.

IIpeaMeTHbIE pe3ybTaThI

BbinmyckHuk HaydyuTcs B 5-6 kiaaccax (A1 MCIOJIb30BAHUS B NOBCEIHEBHOM KM3HHU
1 o0ecne4eHnsi BO3MOKHOCTH YCIIEIIHOT0 IPOJO0JIZKeHHs1 00pa30BaHHs HA 02a30BOM yYPOBHe)

e OmnepupoBath Ha 0a30BOM ypOBHe1 MOHATHUSAMM: MHOXECTBO, JJIEMEHT MHOXKECTBA,
MTOJAMHOK€ECTBO, TPUHAIJIEKHOCTD;

® 33/1aBaTh MHOKECTBA IIEPEUNCICHUEM UX DJIEMEHTOB;

® HaXOAWTH MepeceyeHue, 00beIMHEHHE, TOIMHOKECTBO B MPOCTENUIITNX CUTYAUSX.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIAMETOB:

® DPACIIO3HAaBATh JJOTMYCCKH HCKOPPEKTHBIC BbICKA3bIBAHM .

1 N
31ech 1 ganee — pacmo3HaBaTh KOHKPETHBIC MPUMEPHI OOIINX MOHATHI 10 XapaKTePHBIM MPH3HAKAM, BEIIIOIHATh
JICACTBHUS B COOTBETCTBHU C OTIPEACICHUEM H MPOCTESHIINMU CBOMCTBAMU MOHITUN, KOHKPETA3UPOBATh IPUMEPAMU

o011Me ITOHITHS.



Yucaa

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSMH: HATypaJbHOE YHUCIIO, IIEJIOE YHUCIIO,
OOBIKHOBEHHAS P00k, NECATUYHAS JPOOb, CMEIIAHHOE YHCIIO0, PAIIMOHAIBHOE YUCIIO;

® HCIIOJIK30BaTh CBOMCTBA YMCE U IIpaBUiIa ACHCTBUN C PAIlMOHAIBHBIMUA YMCIIAMH TIPH
BBIIOJTHEHUH BBIUMCIICHHIA;

® LCIOJIb30BAaTh IPU3HAKH JICIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BBIYUCICHUN U
PEIICHUHU HECIOXKHBIX 3a/1a4;

® BBINIOJIHATH OKPYTJICHHE PAIlMOHAIBHBIX YHCENI B COOTBETCTBUU C TIPABUIIAMH;

® CpaBHUBATh PallMOHAJLHBIC YHCIIA.
B noBcenHeBHOM KU3HM U NIPH U3YyYEHHUU JAPYTUX NPeIMETOB:

® OILICHUBATDH PE3yJAbTAThl BEIUMCICHUM NP PEIICHUN MPAKTHUECKUX 3a7a4;

® BBINOJIHATH CPABHEHUE YMCEN B PEAIbHBIX CUTYaIUAX;

® COCTaBJIATh YMCJIOBBIC BBIPAKEHHUS NPH PEIICHUHM MPAKTUYCCKUX 3a/ady U 3a71ad U3
JIPYTUX y4eOHBIX MPEIMETOB.
CTaTHUCTHKA ¥ TeOpHs BEPOSTHOCTE

e [IpeacraBnsaTh JaHHBIC B BUAC TaOJIUIl, IUArPaMM,

¢ yuTaTh HHGOPMAIIUIO, IPEJCTABICHHYIO B BUI€ TAOJIHULIbI, THATPAMMBI.
TexcToBbBIE 3a1a4N

e Pemath HECNOXHBIE CIOKETHBIE 3a/1adydl Pa3HBIX TUIOB Ha BCe apu(MeTHUYecKue
JIeHCTBHS,

® CTPOUTH MOJIENb YCIOBHS 3aqaud (B BUAE TaOMUIIBI, CXEMBbI, PHUCYHKa), B KOTOpPOI
JTaHbI 3HAYEHUS JBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMUUH, C IEIbIO OMCKA PEIICHUS 3a/1a4H;

® OCYIIECTBISTH CIIOCOO MOWCKA PELICHUs 3a/1ayi, B KOTOPOM PACCYKIEHUE CTPOUTCS
OT YCJIOBHS K TPEOOBAHHIO MJIU OT TPEOOBAHMS K YCIOBHUIO;

® COCTaBJIATH IUIaH PEUICHUs 3a/1a4u;

® BBIJCIATH 3TAlNbl PEIICHUS 3aa4H;

® UHTEPIPETHUPOBATH BHIYUCIUTENIbHBIEC PE3YNIBTATHI B 33/1aU€, UCCIIEA0BATh MOJYYEHHOE
pelIeHue 3a1a4u;

® 3HATh pa3lIM4YMe CKOPOCTEH 00BEKTa B CTOSYEH BOJE, MPOTUB TEUCHUS U MO TEUCHHUIO
peKu;

® pemiarh 337a4M Ha HaXO0XKJIEHWE YaCTH YKCJIa U YKCIIA 110 €r0 YacTH;

e pemiaTh 33aYU Pa3HBIX TUIIOB (Ha paboTy, HAa MOKYIKHU, HA IBUYKEHUE), CBSA3BIBAIOIINX

TPU BCJIIMYUHBI, BBIACIIATE 3TU BEJIMUYUHBI U OTHOIICHUA MCKAY HUMU;



® HAXOAWTH MPOLEHT OT YMCJIA, YUCJIO IO MPOLEHTY OT HEro, HaXOAUTh MPOLIEHTHOE
OTHOLICHHE [IBYX YHCEJI, HAaXOOUTh IPOLEHTHOE CHW)XCHHE MJIM IPOLEHTHOE IOBBILICHUE
BEJIMYUHBI,

® pelIaTh HECIIOKHBIEC JJOTUYECKHE 3a1a4l METOAOM PACCYKICHUN.
B noBceHeBHOM KU3HM M TIPH M3YYEHUH APYTUX NMPeJIMETOB:

® BBIIBUraTh T'MIIOTE3bl O BO3MOXHBIX IPEIEIbHBIX 3HAYCHUSAX MCKOMBIX BEIMYHUH B
3azade (1enaTh IPUKUIKY)
Harasignas reomerpust
I'eomeTpuueckue purypni

e OmnepupoBarh Ha 6a30BOM YpPOBHE MOHATHAMH: (UTypa, TOUKA, OTPE3OK, MpsAMasi, Iy,
JIOMaHasi, yroJl, MHOTOYI'OJIbHUK, TPEYTOJIBHUK U YEThIPEXYrOJIbHUK, IPSIMOYTOJIBHUK U KBaJpaT,
OKPYXHOCTb M KpyT, NPSMOYrOJbHBIM napauienenunen, KyO, map. M3o0paxaTs u3yuyaembie
(Gurypsl OT pyky U C IIOMOILBIO JIMHEHKU U LIUPKYJIS.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® pemaTh MPaKTHYECKUE 3a/1a41 C TPUMEHEHUEM MTPOCTEUIIINX CBOUCTB (UTYD.
HN3mepenns u BbIYUCICHUS

® BBHINOJHATH HW3MEPEHHME JUIMH, PpACCTOSHUM, BEIUYMH YIJIOB, C IIOMOIIbIO
MHCTPYMEHTOB Ul U3MEPEHUN JJIUH U YIJIOB;

® BBIUUCIATH IJIOMAAH NPSIMOYTOJIbHUKOB.
B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

® BBHIUMCIATH PACCTOSIHUSI HAa MECTHOCTH B CTaHJAPTHBIX CHUTyalUsX, IUIOIIAIU
IPSIMOYTOJIbHUKOB;

® BBINOJHATh NPOCTEUIINE MMOCTPOCHUS U U3MEPEHHUs] Ha MECTHOCTH, HEOOXOIUMBbIE B
peanbHON KU3HU.
Hcropusi MaTeMaTHKHU

® ONUCHIBAaTh OT/JEJIbHBIE BBIAAIOIIMECS PE3YNbTATHI, MOJIYYEHHBIE B XOAE Pa3BUTHSA
MaTeMaTUKH KaK HayKH;

® 3HATh NPUMEPHI MATEMAaTUYECKUX OTKPBITUHA M UX aBTOPOB, B CBS3U C OT€YECTBEHHOMN
Y BCEMUPHOMN UCTOPHEH.
BbIyCKHUK NOJYYMT BO3MOKHOCTH HAay4YMThcs B 5-6 kiaccax (aas oOecnedeHust
BO3MOKHOCTH YCHEIIHOI0O MNPOJOJIKeHHs 00pa3oBaHusi HAa 0a30BOM H YIIy0J1eHHOM
YPOBHSIX)

JJIeMeHTHhI TEOPHMH MHOKECTB M MATEeMATHY€eCKOH JIOTUKHU



o Onepuposamv® NOHAMUAMU: MHOICECBO, XAPAKMEPUCTIUKI MHONCECTEA, dIeMEH
MHOJICECM8A, — nycmoe,  KOHeuHoe U  OecKOHeuHoe  MHOJHCEeCmEo,  NOOMHOICECHEBO,
NPUHAONEHCHOCTb,

® onpeodensimb  NPUHAONEHCHOCMb  JIEMEHMA  MHOMCECMBY,  00beOUHeHU U
nepeceyeHur0 MHONCeCms; 3a0a8amb MHONCECNEO C NOMOWbIO NepPeyuUcieHus 21eMeHmOos,
C108ECHO20 ONUCAHUSL.

B noBceiHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPeIMeTOB:

®  PACno3HaABamMb 102U4ECKU HEKOPPEKMHbLE 8blCKA3bIGAHUS,

® CMpoumb YenouKu YMo3aKIo4eHUll Ha OCHO8E UCNONb308AHUSL NPABUTL TOSUKU.
Yucna

e Onepuposamv HOHAMUAMU: HAMYPATLHOE YUCLO, MHONCECMBO HAMYPALbHBIX YUCE],
yenoe Yucio, MHONCECMBO YeblX Yucel, 0ObIKHOBEHHAsE Opobb, decamudtas opoodsb, cMeulaHHoe
YUCNIO, PAYUOHANbHOE  YUCIO, MHONCECMB0  DPAYUOHANbHBIX — YUCel,  2e0MempUYecKdsl
uHmepnpemayus HamypaibHslX, YeavlX, PayUOHATbHBIX,

®  NOHUMAMDb U 00BACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCIA,

®  GLINOJHAMb GLIYUCIIEHUS, 8 MOM YUCTe C UCNONIb308AHUEM NPUEMO8 DAYUOHATILHBIX
8bIYUCTEHULL, 0OOCHOBLIBAMb AN2OPUMMbL 8bINOJIHEHUS OCUCM UL,

® ucnonvzosamv npuzHaku Oemumocmu ua 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmer u
npou3ee0eHUs: Yucel npu GbINOJTHEHUU BbIYUCTICHU U peuleHuy 3a0ay, 060CHO8bIBAMb NPUSHAKU
oenumocmu;

®  GLINONHAMb OKPY2IleHUE PAYUOHANLHBIX YUCET C 3A0AHHOU MOYHOCIbIO,

®  YNOpsA0OUUBAMb YUCIA, 3aNUCAHHbBIE 8 8UOe OObIKHOBEHHBIX U OeCAMUYHBIX OpObell;

o naxooums HO/J u HOK uucen u ucnonv3oeams ux npu peuienuu 3a0d, .

®  Onepupogamv NOHAMUEM MOOYIb YUCIA, 2eOMEeMPUYecKas uHmepnpemayus Mooy
yucra.

B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

®  NpUMeHAmMb NpAuUNa NPUOIUINCEHHBIX GbIYUCIEHUU NPU peuleHUuu NpaKmuidecKux
3a0a4 u peweHuy 3a0a4 Opy2ux yueOHvlX npeomemos;

®  GLINONHAMbL CPAGHEHUE Pe3VAbMAmMos BbIYUCIEHUU NPU PeueHuu NpaKmudyeckux
3a0ay, 6 mom yucie NPUOTUNHCEHHBIX BbIYUCTEHULL,

®  COCMABNAMb YUCNO0BblEe BbIPANCEHUS U OYEHUBAMb UX 3HAYEHUs NpU peuileHuu
NPAKMU4ecKux 3a0ad u 3a0a4 uz opyaux yueOHvlx npeomemos.

YpaBHeHUs M HEPABEHCTBA

2
3H€CI) " Jajie€ — 3HaThb ONPEACICHUC TIOHATHS, YMETh HNOSACHATH €TI0 CMBICJI, YMETh UCIIOJIb30BATh IIOHATHE U €TO
CBOIiCTBa IIpyu NpOBCACHNH paCCY)KHGHHﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3aJ1a4.



e  Onepuposams NOHAMUAMU: PABEHCME0, YUCLOB0€ PABEHCMEBO, YPAGHEHUe, KOPEHb
VPABHEHUs, peuleHue YPAGHEHUs, YUCTI080€ HEPABEHCBO.
CTaTHCTHKA U TeOpHs BEPOSITHOCTEH

o  Onepuposams nowsmusMu: CcmMolduyamvle U Kpyeosvie Ouacpammol, mabIuybl
O0aHHbIX, Cpednee apugmemuyeckoe,

®  u3sNeKamv, UHPOPMAYUIO, NPEOCMABIEHHYIO 8 MAOAUYAX, HA OUACPAMMAX,

® cocmasnsimes madIUYsl, CMPOUmMs OUASPAMMbL HA OCHOBE OAHHbIX.
B noBceiHeBHOM KU3HM U TIPH U3YYEHUH APYTUX MPEIMETOB:

®  u381EKAMD, UHmMeEpNpemuposams u npeobpazoevieams unpopmayuro,
NPeOCmasieHHyo 8 mabauyax u Ha OUAsPaMMax, Ompaicarowyio C8oUCMea U Xapakmepucmuku
PeanbHbIX NPOYECcos U sI8eHULL.
TexcToBbI€E 3aHa4N

e Pewamb npocmeie U CIOJXHCHble 3aA0ayl PA3HLIX MUNOS, 4 MAKHCe 3a0ayu
NOBbIUEHHOU MPYOHOCIUL;

®  UCNONL308AMb PA3HbIE KPAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CILONCHbIX 3a0ay OJisl
NOCMPpOeHUst NOUCKOBOU CXeMbl U PeuleHUs 3a0ay,

®  3HaAmMb U NPUMeHsmMb 00a cnocoba noucka peutenus 3aday (om mpebOOBAHUS K
VCILOBUIO U OM YCI08USL K MPeb0BAHUIO);

®  MOOenUPO8amb PACCYICOCHUsL NPU NOUCKE PEULeHUst 30U ¢ NOMOWbIO 2PpAg-cxembl,

®  gblOeNAMb IMANbL PeUleHUs 3a0adU U COO0ePIHCAHUE KaHCO020 Imana,

®  UHMEpPNpemuposams GbIYUCIUMENbHbIE pe3yabmamysl 8 3adave, UCCIe008amy
NOJYYEHHOE peliere 3a0ayll,

®  QHAMUBUPOBATNL  BCEBOZMONCHbIE —CUMYAYUU  83AUMHO20  PACHONIONCEHUSL  O8YX
00bEeKmMOo8 U U3MEHeHUe UX XAPAKMePUCMUK NpU COBMECHHOM O8UNCEHUU (CKOPOCMb, 8peMsl,
paccmosiHue) npu peuwieHuu 3a0ay Ha O08udiceHue 08yX 00beKmo8 KAk 6 O00HOM, MaxK U 8
NPOMUBONOJIONCHBIX HANPABTIEHUSX,

®  UCCIe008aMb BCEBO3MOICHBIE CUMYAYUU NPU PeUeHUU 3a0ay Ha 08UdICEHUe NO peKe,
paccmampusams pazHvle CUCHEMbl OMCYyema;

®  pewams pazHooOpaA3Hble 3a0aYU «HA HACMUY,

® pewams U 000CHOBLIBAMb CB0€ peuleHue 3a0ay (8bl0eNAMb MAMEMAMUIECKYIO
OCHOBY) HA HAXONHCOEHUe YaCmu YUCAA U YUCTA NO €20 YACMU HA OCHO8Ee KOHKPEMHO20 CMbLCIA
opoou;

®  0CO3HABAMb U 0OBACHAMb UOCHMUYHOCHb 3A0ad PA3HBIX MUNOE, CEA3bIBAIOUUX MPU

6€eJIUYUHDbI (Ha pa60my, HA NOKYNnKu, HA 061/l9fceH1/l€),' BbIOCIAAMb MU BEIUYUHbL U OMHOUIEHUS



MeHcOy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMpYyuposams coOCmeeHHble 3a0ayu
YKA3AHHBIX MUNOB.
B noBceaHeBHOIi :KM3HM M PU U3YYeHHH JPYTrUX NPeAMETOB:

®  guldenamb Npu pewenuu 3a0ay Xapakmepucmuku paccmMampueaemou 6 3aoaye
cumyayuu, OmauyHsle Om peaibHbiX (me, om KOMopblx adCmMpazupo8anucy), KOHCmMpyuposams
HOGble Cumyayuy ¢ y4emom 9Mux Xapakmepucmuk, 68 YaCMHOCMU, NPU peueHuu 3a0ai Ha
KOHYEeHMpayuu, Y4umvléams niomHOCMb 6eWecmsa;

®  pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PEATbHBIX CUMY AU,
6 KOMOpbIX He mpebyemcs MOUHbIU 8bIYUCTUMENLHBLU PE3VIbMAan,

®  pewams 3a0ayu Ha OBUIICEHUE NO peKe, PACCMAMPUBAS PA3HblE CUCTNEMbl OMCYemd.
Harasinasi reomerpust
I'eomeTpuueckue purypsi

® 3enexamv,  unmepnpemupogamv U  nNpeobOpPA306bl6aAMb  UHDOPMAYUIO O
2eoMempuiecKux puaypax, npedCmasieHHylo Ha 4epmexncax;

® uzobpaxcamv uzyuaemvie @ueypbl om pyKu U C HOMOWDBIO KOMNbIOMEPHbIX
UHCTNPYMEHMOS.
H3mepenns u BbIYMCIEHHS

®  GLINOIHAMb U3MepeHue ONUH, PACCMOAHUL, BeIUYUH  Y2l08, C NOMOWDBIO
UHCTNPYMEHMO8 0I5t UsSMEPEHUll ONIUH U Y208,

®  GHIYUCTAMb NIOWAOU NPAMOY2OTbHUKOS, KBAOPAMos, 00beMbl NPAMOY2OTbHbIX
napanienenunedos, Kyoos.
B noBceaHeBHOIi ;KM3HU M PU U3YYeHUH JPYTUX NMPEAMETOB:

®  GHIYUCTAMb PACCMOSHUSL HA MECMHOCMU 6 CMAHOAPMHBIX CUMYAYUsxX, niouaou
YUACMKO8 NPAMOY20IbHOU POpMbl, 00BEMbL KOMHAM,

J BbLINONIHAMY NpOCmeliuue NOCMpPOeHUsl Ha MeCmHOCMU, HeoOXo0umbvle 6 peanbHOll

JHCUBHU

®  OyeHUBamMb pasmepbl PeanibHbIX 00EKMO8 OKPYIHCAIOUWEe20 MUPA.
Hcropust MaTeMaTUKH

J Xapakmepuzosamb — 6KIAO  6bIOAIOWUXCA — MAMEMAMUKO8 6  pazeumue

mamemamuku U UHbIX HAYYHblX obnacmell.

BoinyckHuk Hayuutes B 7-9 kiaccax (IJfi MCHOJb30BAHHMSI B NMOBCEAHEBHON KM3HHM H
o0ecrneyeHUs1 BO3MOKHOCTH YCIIEIIHOI'0 NMPOAO0JIKeHUsI 00pa3oBaHUs HA 02a30BOM YPOBHe)

JJIeMeHThI TEOPHMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH



e  OnepupoBaTh Ha 6a30BOM YPOBHE® MOHATHSIMH: MHOKECTBO, SJICMEHT MHOYXKECTBA,
IIOIMHO>KECTBO, IPUHAJIEKHOCTD;

®  3a/1aBaTh MHOKECTBA IIEPEYUCIICHUEM UX HIEMEHTOB;

® HAXOIUThH NepeceueHue, 00beTMHEHNE, IIOAMHOKECTBO B MPOCTEHIINX CUTYAIHIX;

e onepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSMH: ONpEAETICHHE, aKCHOMa, TeopeMma,
JI0Ka3aTeNbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIsl HOATBEPKICHUS CBOUX BBICKa3bIBAHUM.
B noBceHeBHOM KU3HHM M NIPH U3YYCHHHU APYTHX NPEIMETOB:

®  HCNOJNB30BaTh TpauuecKoe MPEACTABICHHE MHOXECTB JUIsl OMUCAHUS PeabHBIX
IPOLIECCOB U SIBJICHUH, P PEILIEHUH 33a4 APYrUX y4eOHBIX PEIMETOB.
Yuciaa

e OmnepupoBaTb Ha 0a30BOM ypOBHE MOHSATHSMHU: HATypaJlbHOE YHUCIIO, LEJI0€ YHUCIIO,
OOBIKHOBEHHAst JIpoOb, JecsATHYHAs ApoOb, CMEHmIaHHas JpoOb, palMOHAIBFHOE YHCIIO,
apumMeTHyecKuil KBaJlpaTHbI KOPEHb;

®  JCIOJI30BaTh CBOMCTBA YMCEJI U IIPABUJIA JCHUCTBUN ITPU BBIIIOJHEHNUN BBIYMCIICHU;

®  HCIOJIb30BaTh MIPU3HAKU JACIUMOCTH Ha 2, 5, 3, 9, 10 nipu BBINOJIHEHUU BBIYUCICHUI
U PELICHUH HECIOXKHBIX 3ajay;

®  BBIIOJHATH OKPYIJIEHUE PALIMOHAIBHBIX YUCEN B COOTBETCTBUU C IIPAaBUJIAMY;

®  OLCHMBAaTh 3HAYECHUE KBAJIPATHOTO KOPHS U3 MOJIOKUTEIBLHOTO LIEJIOT0 YUCIIA;

®  pacrno3HaBaTh PAallMOHAIBHBIE U UPPALMOHAIBHBIE YNCIIA;

®  CpaBHHUBATh YHCIA.
B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

®  OLCHUBATh PE3YJIbTAThl BHIYMCIECHUN MPU PELICHUH MPAKTUYECKUX 3a]1aY;

®  BBINOJIHATH CPABHEHHE YHCET B PEATbHBIX CUTYaIUsX;

®  COCTaBJIATh YMCJIOBBIE BBIPAXKEHUS MPU PEUICHUHM NPAKTHUUECKUX 3a/1ay U 3a7ad U3
JIPYTUX y4eOHBIX MPEIMETOB.
ToxnecTBeHHBbIEC IPe0OPa30BAHUA

e BrinmonHATh HECHIOXKHBIE NpeoOpa3oBaHUs Ui BBIYMCIEHUS 3HAUEHUN YHCIOBBIX
BBIPQXECHHM, COJIEp)KAIMX CTENEHH C HaTypaJbHbIM II0Ka3aTelleM, CTENEHU C LEIbIM
OTpULIATENIbHBIM IT0Ka3aTeseM;

®  BBINOJIHATH HECIOXKHBIE MPE0OpPa30BaHUs LENbIX BBIPAKEHUN: PacKphIBaTh CKOOKH,

MPUBOJUTH MOAOOHBIE ClIaraeMble;

3 N
31ech U Jajee — pacno3HaBaTh KOHKPETHBIE MPUMEPHI OOIINX HMOHSITHII 0 XapaKTePHBIM NPU3HAKAM, BBITOJIHSITH
JICUCTBHSL B COOTBETCTBUH C ONPEJICICHUEM U MPOCTEHIIUMH CBOMCTBAMU TOHSATHI, KOHKPETH3UPOBAThH MPUMEPAMHE

o011Me ITOHITHS.



®  UCNOJNB30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXXEHHUS (KBagpaT CyMMBI, KBajapar
Pa3sHOCTH, Pa3HOCTb KBAJPATOB) AJIsl YIPOIIEHUS BBIYMCICHUN 3HAYEHUHN BBIPAXKECHUH;

®  BBHINOJHATH HECIOXKHBIE IpeoOpa3oBaHus JPOOHO-JTMHEWHBIX BBIPAKEHUH U
BBIPAKCHUM C KBaJIpaTHBIMU KOPHSMH.

B noBceHeBHOM KU3HM M TIPH M3YYEHUH APYTUX NMPeJIMETOB:

® IIOHUMMAaThb CMBICJI 3aIIMCH YHUCJIA B CTAHJAPTHOM BUJE;

®  ONepupoBaTh Ha 6A30BOM YPOBHE MOHATUEM «CTAHJAPTHAs 3alIUCh YHUCIIA».
YpaBHeHusI 1 HEPaBEeHCTBA

e OmnepupoBarb Ha 06a30BOM ypOBHE MOHSATHSIMU: PAaBEHCTBO, YHCIOBOE PAaBEHCTBO,
YpaBHEHUE, KOPEHb YPABHEHMsI, PELIECHUE YPAaBHEHMsI, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHrne HEPABEHCTBA;

®  [IPOBEPATH CIPABEIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pemarh JMHEWHBIE HEPAaBEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOAAIIMECH K
JIMHCUHBIM;

®  pemarh CUCTEMbI HECIO0KHBIX JIMHEHHBIX YpaBHEHUN, HEPABEHCTB;

®  IIPOBEPSATH, SABIACTCS JIM JAHHOE YHCIIO PELICHUEM YpaBHEHUS (HEpPaBEHCTBA);

e  pewaTh KBaJpaTHbIC YPaBHEHUS 1O pOpMYJie KOpHEH KBapaTHOTrO ypaBHEHMUS;

e u300paXkaTh peleHHsI HEPABEHCTB U UX CUCTEM Ha YMCIIOBOH MPsIMOM.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

®  COCTaBJIATH U PELIATh JIMHEWHBIE YPABHEHMSI NIPU PELIEHUM 3a7a4, BO3ZHUKAIOIINX B
JPYruX y4yeOHBIX MpeaMeTax.

DOyHKIUHA

e Haxonuth 3HaueHHe QYHKIMHU N0 33JAHHOMY 3HAUEHHIO apTyMEHTa;

®  HAXOJUTh 3HAYEHHME apryMeHTa MO 33JaHHOMY 3HAYCHHMIO (DYHKIMM B HECIOMXHBIX
CUTYalUsX;

®  ONpeleNATh IOJOKEHHWE TOYKM IO €€ KOOpAMHATAaM, KOOpAWHAThl TOYKH IO €€
MOJIO’KEHUIO HAa KOOPAMHATHOM MJIOCKOCTH;

e 10 rpaduKy HaXoAWUTh OOJACTh ONpEAETCHUs, MHOXECTBO 3HAYECHUH, HYIH
GYHKIIMM, TMPOMEXKYTKHM 3HAKOMOCTOSHCTBA, NPOMEXKYTKH BO3pacTaHUs U  yObIBaHWS,
HauOoJIbIlIee U HAaMMEHbIIee 3HaUeHNs QYHKIUU;

e  CcTpouTh rpaduK TUHEHHON QYHKIUY;

®  [IPOBEPSATH, ABISAETCS JIU JaHHBIM rpaguk rpadukoM 3a1aHHON QYHKIINH (JTUHEHHOH,

KBaJIpaTHYHOM, 00paTHON MPOMOPLIUOHATIEHOCTH);



e ompeneniaTh NPUOIIKEHHBIE 3HAYCHHUS KOOPIUHAT TOYKH IepeceueHHsl IpauKoB
byHKIINIH;

e omepupoBaTb Ha  0a30BOM  ypOBHE  MOHATHSAMH:  IOCIEIOBATEIbHOCTH,
apudmeTnyecKkas mporpeccus, reoMeTpuieckas mporpeccus;

e pemath 3a3Jauyd HAa TPOTPECCHHM, B KOTOPHIX OTBET MOXET OBITh TMOJIy4YeH
HENOCPEACTBEHHBIM MOJICUeTOM 03 MpUMEHEHUs (PopMyI.
B noBceHeBHOM KU3HM M TIPM M3Y4YE€HHH APYTUX NMPeJIMETOB:

®  HCIIOJIB30BATh rpaMKu peasibHbIX MPOILIECCOB U 3aBUCUMOCTEH JIJIsl OTpPEeNICHUs UX
CBOWCTB (HauOOJIbIIME M HAUMEHbBIIME 3HAYCHUS, MPOMEKYTKH BO3pACTaHHS U YObIBaHHA,
00J1aCTH MOJIOKUTETHHBIX U OTPULIATENIbHBIX 3HAYCHUH U T.11.);

®  WCIOJNB30BaTh CBOWCTBA JMHEWHOW (PYHKIMH M ee TpaduK Npu pemieHuH 3aaad U3
JIPYTUX y4eOHBIX MPEIMETOB.
CraTuCcTHKA M TeOpHUs BEPOATHOCTEH

e lImers nmpencraBieHHE O CTAaTUCTUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTHU
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

e pemare NpocTedlIMe  KOMOMHATOpHBIE — 3aJayd  METOAOM  MpSIMOTO U
OpraHU30BaHHOTO Mepedopa;

®  [IpEACTaBIATH JAHHBIE B BUE TAONMUI, AUarpaMM, TpaduKoB;

e  yyuTaTh UH(OPMAIIHIO, TPEICTABICHHYIO B BUJIE TAOIUIIBI, JUArPAMMBI, Tpaduka;

®  ONpeaeNsITh OCHOBHbIE CTATUCTUYECKHE XapaKTEPUCTUKU YHUCIOBBIX HAOOPOB;

®  OICHUBATh BEPOSTHOCTH COOBITHS B MPOCTEHIINX CIyUasix;

®  UMETh IPEJICTaBICHHUE O POJIM 3aKOHA OOJBIINX YUCEN B MACCOBBIX SIBJICHUSIX.
B noBceHeBHO KU3HM M NIPM U3Y4YEHHH APYTUX NPeJIMeTOB:

®  OICHMBATh KOJMYECTBO BO3MOKHBIX BapHAaHTOB METOJIOM Iepedopa;

e UMETh INPEICTaBICHHE O pOJIM MPAKTUYECKH JOCTOBEPHBIX M MAaJOBEPOSITHBIX
COOBITHI;

® CpaBHMBAaTh OCHOBHBIE CTaTUCTUYECKHE XAPAKTEPHUCTHUKH, MOJYYEHHBIE B IIpOIECCE
pelIeHUs TPUKIAAHON 3a/1a4, U3YYEHUS PEAIbHOTO SIBJICHHUS,

®  OICHUBATh BEPOSTHOCTh pPeaTbHBIX COOBITUH U SIBIIEHUN B HECIIOKHBIX CUTYaLUSX.
TexkcToBbIE 321a4U

e PemaTth HeclOXHbBIE CIOKETHBIE 3a/la4dl Pa3HbIX TUIIOB Ha Bce apu(MeTHUYEecKue

JIeNCTBHS,



® CTpOUTHh MOJETH YCIOBHS 3a7auyd (B BHAE TaOJIMIBI, CXEMbl, PHUCYHKa WIH
YpaBHEHMsI), B KOTOPOM JaHbl 3HAUEHMs JBYX U3 TPeX B3aMMOCBS3aHHBIX BEJIMYUH, C IEIIBIO
IIOMCKa pelIeHUs 3a/1a4H;

®  OCYILIECTBIIAThH CHOCOO MOUCKA PELICHU 331a4H, B KOTOPOM PacCyKIEHHUE CTPOUTCS
OT yCJIOBUS K TpeOOBaHUIO WK OT TpeOOBaHUS K YCIOBHIO;

®  COCTaBJIATH IIaH PEILEHUs 3a/1auH;

®  BBIJICJIATH 3TAIlbl PELICHUS 331a4H;

®  UHTEPHPETHPOBATH  BBIUUCIUTENBHBIE pPE3yNbTaThl B  3ajgaude, MCCIEeN0BaTh
HOJIy4EHHOE pPeLIeHHE 3a/jauy;

®  3HATh Pa3IM4YUe CKOPOCTEH 0OBEKTa B CTOSIUEH BOJIE, IPOTUB TEUEHUS U IO TEUCHUIO
peKu;

e  pewlaTh 3a7jayd Ha HAXOKICHUE YAaCTH YMCIIa U YHCIIA IO €ro YacTH;

e pewmarh 33Ja4d  pPa3HbBIX THUIOB (Ha pPaboOTy, Ha NOKYIKH, Ha JBH)XXEHHUE),
CBSI3bIBAIOILMX TPU BEIUYHMHBI, BBIIEIATh 3TU BETUYMHBI U OTHOLLIECHUS MEXy HUMH;

®  HAXOAUTh NPOLEHT OT YHCJA, YUCIO MO MPOLEHTY OT HEro, HaXOJUTh MPOLEHTHOE
CHIJKEHHE WIH MPOLIEHTHOE TOBBIILICHHE BETUYUHBI;

®  peulaTh HECJIOXKHBIE JIOTHYECKUE 33/1a4l METOJIOM PacCyXkJIECHU.
B noBceHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

e  BBIJABUIATh TMIIOTE3bl O BO3MOXHBIX INPEACIBHBIX 3HAYEHHUSX HCKOMBIX B 3aJaue
BEITMYUH (JIeTIaTh PUKUIIKY).
I'eomeTpuueckune purypsi

e  OmnepupoBaTh Ha 0a30BOM YPOBHE NOHSTUSIMH F€OMETPUUECKUX PUTYD;

e u3BIeKaTb HHPOPMALMIO O TEOMETPUUECKUX (Urypax, MpeICTaBICHHYIO Ha
yepTrexax B SBHOM BUJE;

® QpUMEHATHh s pelleHus 3ajad TreoMeTpudeckue (QaxThl, €CIM YCIOBUS HX
PUMEHEHHUS 3aJ1aHbl B IBHOU (opMe;

e pemarh 3a7aud HAa HAXOXKJIEHHWE TEOMETPUYECKHX BEJIMYMH MO o0pasuam WU
aJIropuTMaM.
B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPEIMETOB:

®  HCIIOJIb30BAaTh CBOMCTBA T€OMETPUYECKUX (GUTYp UId pELIeHHs TUIOBBIX 3ajad,
BO3HUKAIOIIMX B CUTyallUsIX [TOBCEIHEBHOM JKU3HM, 33]1a4 IPAKTUYECKOTO CONEPIKAHNU.

OTHoOIEeHUA



e OmnepupoBarb Ha 0A30BOM ypOBHE MOHSATHIMU: PABEHCTBO (UTYp, paBHbIE (PUTYPHI,
PABEHCTBO TPEYrOJIbHUKOB, MapalIeNbHOCTh MPSAMBIX, MEPHEHIUKYISPHOCTh MPSIMbIX, YIJIbI
MEXy IPSAMBIMHU, TIEPIICHIUKYIISAP, HAKIIOHHAS, TIPOCKIIHS.

B noBcegHeBHOIi :KM3HM M PU U3YYeHHUH JPYIUX NPeAMEeTOB:

®  CIIOJIb30BATh OTHOIIEHUS JUIsI PELICHUS IPOCTEHIIMX 3a]ad, BO3HUKAIOLUIUX B
peanbHOU KU3HU.
H3mepeHusi M BbIYUCICHUSA

e BbinonHATh H3MEpPEHUE JIUH, PACCTOSHUN, BEJIMYMH YIVIOB, C IIOMOIIbIO
UHCTPYMEHTOB JJIs1 U3MEPEHU JAJIUH U YIJIOB;

® nOpuMeHATH (HOpMYJBl MEPUMETPa, IUIOWAAd M 00beMa, IJIOUIATU IMOBEPXHOCTH
OTJIEJIbHBIX MHOTOTPAHHUKOB ITPH BBIUMCIICHUSX, KOT/1a BCE JaHHbIE HMEIOTCS B YCIOBUH;

e npuMeHATh TeopeMy Iludaropa, 6a30Bble TPUTOHOMETPUUECKHUE COOTHOLICHUS JUIS
BBIYUCIICHUS JUIMH, PACCTOSIHUM, IIIONa/ied B MPOCTEHIINX CIIydasX.

B noBcegHeBHOIi ;KM3HU M PU U3YYeHUH IPYTIUX PeAMETOB:

®  BBIYUCIATH PACCTOSIHUA Ha MECTHOCTU B CTaHJAPTHBIX CUTYyalUsX, IJIOLIATU B
NPOCTEUIINX CIyYasx, IPUMEHATh (POPMYIIBI B TPOCTEHUIINX CUTYalUsAX B TOBCEJHEBHON YKU3HH.
I'eomeTpuyeckne NocTpoeHus

e U3oOpaxkaTh TUHOBBIE IUIOCKHE (UTYpPBHl U (UTYpPHl B MPOCTPAHCTBE OT PYKH U C
MOMOIIbI0 HHCTPYMEHTOB.

B noBceaHeBHOI :KM3HM M NIPU U3YYeHHUH JPYIUX NPeAMETOB:

®  BBINOJHATH MPOCTEHIINE IMOCTPOCHUS HAa MECTHOCTH, HEOOXOAMMbIE B pealibHOMN

AKHU3HU.
I'eomeTpuueckne npeodpazoBaHus

e  Crpouts purypy, CHMMETPHUUHYIO JAHHOH (pUType OTHOCUTENBHO OCH U TOUKH.
B noBceaHeBHOIi ;KM3HU M PU U3YYeHHUH IPYTUX NMPeAMETOB:

®  DPAacHoO3HaBaTh JABMKEHHE OOBEKTOB B OKPYXKAIOILEM MUPE;

®  pPacHo3HaBaTh CUMMETPUYHBIE (PUTYPHI B OKPYXKAIOIIEM MHpE.

BexTopbl M KOOPAUHATHI HA MJIOCKOCTH

e OmnepupoBarb Ha 0a30BOM YpOBHE TMOHSATHSIMU BEKTOp, CyMMa BEKTOPOB,
MPOM3BEIEHNE BEKTOPA HA YNCII0, KOOPAUHATHI HA MIIOCKOCTH;

e ompenenartb MNPUOIMKEHHO KOOPAMHATBI TOYKM IO €€ M300paKEeHUI0 Ha
KOOPAWHATHOW IJIOCKOCTH.

B noBceqHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPeIMETOB:



®  CIIOJIB30BATh BEKTOPHI JUIS PELIEHUS IPOCTEMIINX 3a7a4 Ha ONPEEIIEHUE CKOPOCTH
OTHOCHUTEJIBHOTO JIBHKEHUS.
Hcropusi MaTeMaTHKH

e OnuceiBaTh OTIEJIBHBIE BBIJAIOUIMECS PE3YNbTATHI, MOJTYYCHHBIE B XOIE Pa3BUTHUSA
MaTEMaTUKHU KaK HayKH;

e  3HAThb IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OT€YECTBEHHON
Y BCEMHPHOH UCTOpUEH;

e [IOHUMAaTh POJIb MATEMATHUKH B pa3Butun Poccuu.
Metoabl MaTeMaTHKH

e BpiOupare NOIXOASIINN HM3YyYEHHBIM METON [UIS pEIIeHUS HW3YYCHHBIX THUIIOB
MaTeMaTUYEeCKUX 3ajay;

e IlpuBoauTh npUMEPH MATEMATHYECKUX 3aKOHOMEPHOCTEM B  OKpYyXKarouen

HGﬁCTBHTGHLHOCTH " IPOU3BCACHUAX UCKYCCTBA.

BbINYCKHHK NOJYYHT BO3MOKHOCTH HAay4YuThess B 7-9 Kiaaccax jsi obecmedeHUst
BO3MOSKHOCTH YCIHEIIHOTO MNPOAOJIKEeHHsI 00pa3oBaHuUsi HAa 0a30BOM U YIJIy0JeHHOM
YPOBHSX
JJieMeHTHI TEOPHMH MHOKECTB M MAaTeMATH4Y€eCKOM JIOTUKH

° Onepupoeamb4 HOHAMUAMU: Onpedelienue, meopemd, aKCUoMd, MHONCECMEBO,
XapakmepucmuKku MHONCECMEd, JeMEeHN MHONCeCmsed, Nycmoe, KOHeuHoe U 0OeCKOHeuHoe
MHOHCECMBO, NOOMHONCECMBO, NPUHAOIEHCHOCTb, BKIIOYEHUE, DABCHCTNBO MHOICECME;

®  U300padiCamv MHONCECMBA U OMHOULEHUE MHONCECE C NOMOWbIO KpY208 Diliepa;

®  onpedenimv  NPUHAONEHCHOCMb  INEeMEHMA  MHOMCECm8y, O00beOUHeHUlo U
nepeceveHur) MHONCeCms,

®  3a00a8amb MHOJCECMBO C NOMOWDBIO NEPEYUCTCHUS. DNIeMEHMO8, CI0BECHO20
ONUCAHUA;

® onepupogamv  NOHAMUAMU.  BbICKA3bIGAHUE,  UCMUHHOCMb U JOICHOCHb
BbICKA3bIBAHUSL, OMPUYAHUE BbICKA3BIGAHULL, ONEPayulu HAO BbICKA3bIGAHUSMU. U, UIU, He,
VCI0BHbBIE BbICKA3bIBAHUSL (UMNIUKAYUL),

®  Cmpoums 8bICKA3bIEAHUS, OMPUYAHUS BbICKA3bIEAHULL.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

L cmpoumbs UenodKku yM03a7c/noquuL7 HA OCHO6€ UCNOIb306AHUA NPpABUTL IOCUKU,

4
3H€CI) " Jajie€ — 3HaThb ONMPEACICHUC TIOHATHSA, YMCTh HOACHATH €TI0 CMBICJI, YMETh UCIIOJIb30BATh IIOHATHUE U €TO
CBOMCTBaA IIpyu NpOBCACHNH paccyxczleHHﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3aJ1a4.



®  UCNONL306AMb  MHOMCECMBd, ONepayuu ¢ MHOMXCeCmeamu, ux epaguueckoe
npeocmasierue 0Jisk ONUCAHUS PEANbHbIX NPOYECCO8 U AGIeHULL.
Yucaa

o  Onepuposame NOHAMUAMU: MHONCECMBO HAMYPATbHLIX YUCET, MHONCECHBO YelblX
yucen, MHONCECMBO PAYUOHANbHBIX YUCel, UPPAYUOHANbHOE HUCIO, K8AOPAMHbIU KOPEHb,
MHOIHCECBO OeUCBUMENbHBIX YUCE]l, 2eOMEMPUYECKas UHMEPNPemayus HamypaibHbiX, YelblX,
PAYUOHATILHBIX, OCUCMBUMENbHBIX YUCEe,

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCILA,

®  GLINONHAMb BbIYUCLEHUS, 8 MOM YUCTe C UCNOb30BAHUEM NPUEMO8 DAYUOHATLHBIX
8bIYUCTECHUU,

®  BLINOAHAMb OKPY2leHUe PAYUOHANbHBIX YUCel ¢ 3a0aAHHOU MOYHOCMbIO,

®  CPABHUBAMb PAYUOHANbHBLE U UPPAYUOHATbHBIE YUCIA,

®  npedCcmasisimb PAYyUOHAILHOE YUCTLO 8 8Ude 0eCAMUUHOU OpooU

®  YNOpPAO0OUUBAMDb YUCIA, 3ANUCAHHbBIE 8 8U0e 0OLIKHOBEHHOU U 0eCAMUYHOU OpOoOU,

o naxooume HO/[ u HOK uucen u ucnoniv308ams ux npu peueHuu 3a0au.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

®  NpUMEHAMb NPAUNA NPUOTUICCHHBIX GbIYUCICHUN NPU PeuleHUuu NpaKmudecKux
3a0a4 u peweHuy 3a0ay Opy2ux y4eOHvlX npeomemos;

®  GLINONHAMb CPAGHEHUE DPe3yIbMAmos GbIYUCIEHUN NPU PeUleHUU NPaKmuidecKux
3a0au, 8 MOM HUcjie NPUOTUNCEHHBIX BbIUUCTEHUL,

® cocmasnsaimb U OYEHUBAMb HUCIOBbIE BLIPAICEHUS. NPU PEUEeHUU NPAKMUYECKUX
3a0a4 u 3a0a4 u3 opyaux y4eOHulX NpeomMemos,

®  3anuUcvlBamb U OKPYIsimb YUCI08bLE 3HAYEHUS PEANbHbIX GETUYUH C UCTIONIb308AHUEM
PA3HBIX CUCEM UBMepeHUs.
ToxnecTBeHHBbIE IPe0OPa30BAHUA

e  Onepuposamb NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3amenem, CMmeneHu c
YenviM OmpuyamenbHulM NoKasamenem,

®  GLINOAHAMbL NPeodPA306AHUS. YENblX BbIPANCEHUNl. OelCmeUus ¢ O0OHOYIeHAMU
(cnoxcenue, evluumanue, YMHOJNMCEHUE), Oelcmeusi ¢ MHO2OUNEHAMU (CllodceHue, 8bluumatue,
VMHOdMCEHUe);

®  GLINONHAMb PA3NONHCEHUE MHO20UNEHO8 HA MHOMNCUMeENU OOHUM U3 CHOCODO08:
8bIHeCeHue 3a CKOOKY, 2PYNNUPOBKA, UCHONb308AHUE POPMYI COKPAUJEHHO20 YMHONCEHUSL,

®  gul0enAmb K8AOpAm CyMMbl U PAZHOCMU OOHOUNEHO8;

L4 pacmadbzeamb HA MHO>MCUmeiu K@adpaWIHbllZ mpexuileH,



®  GLINOAHAMbL NPeoOPA3Z0BAHUA  BLIPANCEHUL, COOEPHCAWUX CMENneHUu ¢ YeablMu
OMPUYAMENLHBIMU  NOKA3AMENAMU, NePexooums Om 3anucu 6 6ude CMeneHu ¢ Yeavim
ompuyamenbHbiM NOKA3amenem K 3anucu 8 suoe opoou,

®  GLINOAHAMbL NPeodPa308aHusi OPOOHO-PAYUOHANLHBIX BbIPAINCEHUU: COKPAWEeHUe
Opobell, npusedenue aneedpaureckux opodetl Kk 0ouemy 3HameHameno, Cl0AHceHue, YMHONCeHUe,
Oenenue aneedbpaudeckux opobell, 8038edeHue aneedpauyeckoll Opoou 8 HAMypaIbHYIO U Yeryio
OMPUYAMENLHYIO CIENeHb,

®  BLINOAHAMb NPEOOPAZOBANHUS BLIPANCEHUU, COOEPHCAUYUX KBAOPAMHbIE KOPHU,

®  guidenamsb K8aopam CyMMmbl UIU PASHOCIU OBYYIEHA 8 BbIPANCEHUSX, COOEPHCAUUX
K8a0pammubvle KOPHU,

®  BLINONHAMb NPEOOPA30BAHUSL BLIPANHCEHUT, COOEPHCAUIUX MOOYTb.
B noBceHeBHOI ;KU3HH M NPU U3YYE€HUH IPYTHX MPEIMETOB:

®  BLINOAHAMb NPEOOPA30BAHUA U OCUCMBUSA C YUCLAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM
guoe;

®  BLINOAHAMb NPeoOPA306AHU ANICeOPAUUECKUX BbIPAXCEHUN NPU peuleHuu 3a0ay
Opyaux yueoOHvix npeomMemos.
YpaBHeHUsI 1 HEPABEHCTBA

o Onepuposams NOHAMUSAMU: YPAGHEHUE, HEPABEHCMEBO, KOPEHb YPAGHEHUs, PeuleHle
HepaseHcmeda, PAGHOCUNbHbIE YPAGHEHUs, 001acmb onpedeneHus YpaeHeHus (HepaseHcmad,
cucmemvl YpagHeHUll Ul HEPABEHCME);

®  pewiams JUHEUHblE YPAGHEHUs U VPABHEHUS, C8OOUMbIEe K JTUHEUHbIM C NOMOWbIO
MOAHCOECMBEHHBIX NPE0OPAZ0BAHULL,

®  pewiamv KEAOpamuvle YPAGHEHUs U YPAGHEHUs, CBOOUMble K KE8AOPAMHbIM C
HOMOWBIO MOHCOECMBEHHBIX NPEOOPAZ0BAHULL,

®  peuwiamvb OpoOHO-TUHElIHbIE YDABHEHUS,

® pewamv  npocmenuiue  UPPAYUOHANbHLIE — YDABHEHUA  6U0a f(x):a,
JE(¥)=y9(x);

n
®  pewams ypagueHus guda X =4a,

®  peuambsv YpaeHEeHUA cnocobom PA3N0IHCEHUA HA MHOMICUMENU U 3AMEHDbL nepemeHHOﬁ;

L UCNONIL308AMb MEmo0 unmepeaios onst PEULEHUA YeblX U dpoéyo-paquHaJleblx
HepaeeHcme,

®  pewamos JUHelHble YPAaeHERUA U HepaseHcmeda ¢ napamempamu,

®  pewambsp HeClOdHCHble Keadpamnbze YPAaeHerUus ¢ napamempom,



®  peuiamv HEeCLONHCHbIE CUCMEMb] TUHEUHBIX YPASHEHUI C NapamMempamu,;

®  peuiamv HEeCLONHCHbBIE YPAGHEHUS 8 YENbIX YUCTAX.
B noBceiHeBHO KU3HM U NIPH U3YYEHHHU APYTUX NMPeIMeTOB:

® cocmasenams U peulamv JUHElHble U K8AOpamHvle YPAGHEHUsl, YPAGHEeHUs, K HUM
ceoosmuecs, cucmembl TUHENHbIX YPAGHEHUL, HePABEeHCME NPU peuleHuU 3a0ay Opy2ux y4eOHbIX
npeomemos;

®  GLINONHAMbL OYEHKY Npagoonooodus pesyibmamos, NoNY4aeMblX NpU peuleHuu
JIUHEUHbIX U KBAOPAMHBIX YPAGHEHUU U CUCMeEM JUHEUHbIX YPAGHEeHUUl U HepaseHCme npu
peweHuu 3a0ay Opyeux yueoHvlx npeomemos;

®  guIOUpamb coomeemcmeaylouue YpasHeHus, HepaeeHCmed UlU UX cucmemvl OJisl
COCMABNeHUsT MAMeMAmu4eckol Moo0eiu 3a0aHHOU peanbHOUu Cumyayuu Uil NpUKiIaoHou
3a0ayqu;

®  yMemb UHMEPNpPemuposams NOJYYEHHbIN NPU peuleHUU YPAaeHeHUs, HepaAeeHcmed
UU cucmembl pe3yibmam 6 KOHmeKcme 3a0aHHOU PeanlbHOl CUMYayuu Uiy NPUKIaOHOU 3a0a4u.
DOyHKIUHA

o  Onepuposamv NOHAMUAMU. (DYHKYUOHANbHAS 3A8UCUMOCTb, QYHKYUs, epagukr
@yuKyuu, cnocobvl 3a0aHusi PyHKYUU, apeymeHm u sHaveHue QyHKyuu, obnacms onpeoeieHus u
MHOJCECMBO  3HAYEHUN  (YHKYUU, HYIU  @QYHKYUU, NPOMENCYMKU 3HAKONOCHOSHCMEA,
MOHOMOHHOCMb YYHKYUU, YeMHOCMb/HeuemHOCMb YHKYUU,

e cmpoumb  epaguku  JTUHEUHOU, Keaopamuynou  QyHKyu, obpamuoltl

NPONOPYUOHATLHOCTIU, PYHKYUU 6U0A: Y = a+Lb sy =% y=¥¥x, y=|x|;
X+

® Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCNOIb308aMb NPeodpa308anus epapura
gynxyuu Y=f(X) ons nocmpoenus epaguxos ynxyuii y = af (kx +b)+c;

® cocmasismob YPAsHeHUus NPSAMOU NO 3A0AHHBLIM YCI08USIM. NPOX0oswell yepe3 06e
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0Osiel uYepe3 OAHHYI0O MOYKY U NAPALIeNbHOU
OaHHOU NPAMOLL;

® uccredosamuv yHKYUIO NO ee epaghuxy;

®  HAXOOUMb MHONCECMBO 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

®  Onepuposamv NOHAMUAMU. NOCIEO08AMENTbHOCMb, aApUpMemuieckas npozpeccus,
2eoMempuiecKas npocpeccusi;

®  pewams 3404yl HA APUPGMEMULECKYIO U 2EOMEMPUUECKYIO NPOSPECCUIO.

B noBceHeBHOM KU3HM M TIPM M3Y4YCHHH APYTUX NPEJIMETOB:



®  ULTIOCMPUPOBAMb C NOMOWBIO 2PADUKA PEeabHYI0 3A8UCUMOCTb ULU NPOYECC NO UX
XapakmepucmuKam,

®  UCNONBL308AMb CEOUCMBA U 2PAPUK K8AOPAMUUHOU (YHKYUU NPU PeleHUU 3a0ay U3
Opyeux yueOHblX npeomMemos.

TekcToBbIe 3a1a4n

e Pewams npocmeie U CIOJCHble 3aA0ayl PA3HGIX MUNOS, 4 MAKHCe 3a0ayu
NOBbIULEHHOU MPYOHOCMIU,

®  UCNONL308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CLONCHBIX 3a0ay OJisl
HOCMPOEHUs. NOUCKOBOLL CXeMbl U peuleHUsl 3a0ay,

®  paziuuamsv MOOeib MeKCma U MoOelb peueHus 3a0a4u, KOHCMpYyupo8ams K 0OHOU
MOOenu peulenust HeCI0HCHOU 3a0ayu pazuble MoOeau MeKCma 3a0adu;

®  3HaAmMb U NPUMEHAmMb 00a Ccnocoba Noucka peuienuss 3a0ay (om mpebO8aHus K
VCI08UIO U OM YCILOBUSL K MPebOo8anuio);

®  MO0enUposamv paccyicoeHus npu NOUCKe peueHus 3a40ay ¢ NOMowblo epag-cxemvl,

®  guIdenAmb YMansl peuleHus 3a0ayu U COOePHCanue Kaxrcoo2o Smana;

*  yMemb GbIOUPAMb ONMUMALLHBIL MmO PeueHUss 3a0ayu U 0CO3HABAMb 8blOOD
Memooa, paccmMampugams paziuyHvle Memoobl, HAXO0OUMb pasHble peuleHus 3a0adi, eciu
B03MOJICHO,

®  QHATUBUPOBAMND 3aMPYOHEHUs NPU PEUeHUU 3A0aY,

®  GLINOAHAMb PA3IUYHbLE NPeodPA308AHUS NPEOTONCEHHOU 3a0ayu, KOHCMPYUPOSAMb
HOBble 3a0a4u U3 OAHHOU, 8 MOM HYUcCie 00pamHvle;

®  UHMEpPNpemuposams GbIYUCIUMENbHbIE pe3yabmamysl 8 3adave, UCCIed08amy
NOJYYeHHOe peulerue 3a0ayul,

®  QHAMUBUPOBATNL  BCEBOZMOMNCHbIE —CUMYAYUU  83AUMHO20  PACHONIONCEHUS  O8YX
00beKMOo8 U UMEHeHUe UX XAPAKMEePUCMUK NPU COBMECHHOM O8UNCEHUU (CKOPOCMb, 8pemsl,
paccmosiHue) npu peuwieHuu 3a0ay Ha O08udiceHue 08yX 00beKmo8 KAk 6 00HOM, MaxK U 8
HPOMUBONONIONCHBIX HANPABTIEHUSAX,

®  uccned08amsb 8CEBO3MONCHBIE CUMYAYUU NPU PeUleHUlU 3a0a4 Ha 08UdCeHUe No peke,
paccmMampusams pasHvle CUCHEeMbl OmMcyemd,

®  pewams pasHOOOPA3Hble 3A0aYl «HA YACUY,

® pewams U 000CHOBbLIBAMb CB0€ peuleHue 3a0ay (8vl0ensiMmb MAMEMAMUYECKYO
OCHOBY) HA HAXOJCOEHUEe YACU YUCIA U YUCIA NO €20 YACU HA OCHO8E KOHKPEMHO20 CMbICIA

opobu;



®  0Co3HABamMb U 0OBACHAMb UOEHMUYHOCTb 3A0ad PA3HBIX MUNOE, C8A3LIBAIOUUX MPU
BeNUYUHBL (HA pabomy, HA NOKYNKU, HA OBUdICEHUE), BblOeIAMb MU BEIUYUHbL U OMHOWEHUS
MedHCOYy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMpPYyupoeamv cOOCMEEHHble 3a0ay
VKA3AHHBIX MUNOS,

®  gnademsv OCHOBHbIMU MEMOOAMU peuleHUs 3a0ay Ha CMeCU, CNIABblL, KOHYESHMPAayuu,

®  pewams 3a0auu Ha NPOYEHMDbL, 8 MOM YUCTLE, CLONCHbIE NPOYEHMbL C 0OOCHOBAHUEM,
UCNONB3YS pa3HbLE CNOCOObI;

®  pewams nocuyecKue 3a0aul pasHbLMUu CHOCobamu, 8 Mom yucie, ¢ 08ymMs O10KAMU U
¢ mpems 610Kamu OaGHHBIX C NOMOWbIO MAOIUY,

® pewams 3a0auu NO KOMOUHAMOpUKE U Meopul BeposmHOCmell HA OCHO8e
UCNONB308AHUS U3YHUEHHBIX MEMOO08 U 0DOCHOBLIBAMb PelleHUe;

®  peuams HeC0NHCHbLE 3a0adU NO MAMEMAMUYECKOl CIamucmuKe;

®  061a0emb OCHOBHBIMU MEMOOAMU PEULeHUsl CIONCEMHbIX 3A0ay. apu@memudecKkul,
aneebpaudeckull, nepebop 8apuanmos, 2eomMempuieckull, epaguueckuil, NPUMeHsAMsb UX 8 HOBbIX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

®  guldenamb Npu peuweHul 3a0ay Xapakmepucmuku paccmampueéaemou 6 3aoave
cumyayuu, OmauYHbvle OMm PeaibHblX (me, Om KOMOPbIX a6Cmpasuposaiiucy), KOHCMpyuposanms
HOBble CUMYAYUU C YY4emoM SMUX XApakmepucmuk, 8 YACMHOCMU, NPU peueHuu 3a0ai Ha
KOHYeHmpayuuy, y4umsléams ni0mMHOCMb 6eUjecmad;

®  pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs. PEAlbHbIX CUMYAyUll,
8 KOMOpbIX He mpeOyemcs MOUHbIL BbIYUCTUMETbHBIL Pe3YIbmanm,

®  pewams 3a0auu HA OBUICEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCeMbl OmcYemd.
CTaTHCTHKA U TeOPHUsl BEPOATHOCTE#

o Onepuposams nowsmuaAMu: CMolOYamvle U Kpyeosvie Ouazpammsl, maodIuysl
OaHHbIX, CpeOHee apudmemuieckoe, MeOuana, Hauboavuiee U HauMeHbulee 3HaUeHUs: 8blOOPKU,
pazmax 8blO0pKU, OUCHEPCUs U CMAHOAPMHOE OMKIIOHEeHUe, CIYYAUHASl USMEHYUBOCb,

®  uzglekamv UHGopmayuio, NpeoCMasieHHylo 8 Mmabauyax, Ha OUASPAMMAx,
epaguxkax;

® cocmasnams madIUYbl, CMPOUMb OUASPAMMbBL U SPAPUKU HA OCHOBE OAHHDIX,

®  onepupoéamv NOHAMUAMU: DAKMOPUAT YUCAA, NEPEeCAHOBKU U COYEmAaHUS,
mpeyeonvnux llackans,

®  NPUMEHAMb NPAGUIIO NPOU3BEOEHUs NPU PEUEHUU KOMOUHAMOPHBIX 3a0al,;



®  onepupoéamv HNOHAMUAMU: CAYYAUHBIU ONbIM, CAVHAUHBIL 6bI00p, UCHbIMAHUE,
NleMeHmapHoe CayuaiiHoe coovimue (Ucxoo0), Kiaccuueckoe OnpeoesieHue 6eposimHoCmu
CYYAIHO20 COOBIMUSL, ONePayUuU HAO CLYYAUHBIMU COOLIMUSIMU,

®  npedcmasiims UHGOPMAYUo ¢ NOMOWbIO Kpy2oe Jiliepa;

® pewams 3a0auu HA GbIYUCICHUE BEPOSIMHOCMU C NOOCYEMOM KOIUYEC8a
BAPUAHMOE C NOMOULIO KOMOUHAMOPUKU.
B noBceiHeBHO KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:

®  u381EKAMY, UHmMEpPNPemupo8ams u npeobpazoevieams ungopmayuro,
NPeOCMAsieHHylo 8 madIuyax, Ha Ouazpammax, 2pagukax, Ompaxcarowylo Cceolucmed u
XapakxmepucmuKu peaibHbiX NPoYecco8 U a61eHuUll,

® onpedenamv cmamucmudeckue XapaKxmepucmuku — 6blOOpoK no  mabauyam,
ouazpammam, epapuram, GbINOIHAMb CPAGHEHUE 8 3ABUCUMOCIU OM Yelu PeuleHusl 3a0ayil;

®  OYeHUBAMb 8EPOSIMHOCTNL PEAlbHbIX COOLIMULL U S8TIEHU.
I'eomerpuueckue purypsi

e  Onepuposamb NOHAMUAMU 2EOMEMPUYECKUX Pueyp;

®  u3gleKamv,  UHMEPNpemuposams U Npeobpazoevleamv  UHGOpMAYUr O
2eomMempuieckux ueypax, npeocmasieHHyo Ha Yepmedicax,

®  npumeHAmb 2eomempuueckue Gaxkmvl O peweHus 3a0ay, 6 MOM YUCIe,
NPEONONA2aArUUX HECKOTILKO WUA208 PEULEHUS,

*  gopmyruposamv 6 NPOCMEUUUX CTYYAAX CBOUCMBA U NPUSHAKU (ueyp,

®  00KA3bIBAMb 2e0MEeMPUIecKUe YMBEPHCOCHUs,

® guademv CMAHOAPMHOU Kiaccugukayuelu nNIOCKUX ¢ueyp (MmpeyeorbHuKos u
Uemvlpexy20bHUKOB).
B noBce1HeBHOM KU3HM U NIPU U3YYEHHH JAPYTUX MPeIMETOB:

®  UCNONL308AMb  CBOUCMBA  2eOMEeMpPUYecKUx  @ueyp 01  peuleHus  3a0ay
NPAKMUYECKO20 Xapakmepa u 3a0ay U3 CMEeHCHbIX OUCYUNTUH.
OTHowIeHNs

o  Onepuposamv NOHAMUAMU: PABEHCMBO ueyp, pasHvle Guaypvl, paBeHCmeo
Mpey2oNbHUKO8, NAPALIEIbHOCMb NPSAMbIX, NEPNEHOUKYISAPHOCMb NPAMbBIX, Velbl MeHCOy
NpAMbIMU, NEPREeHOUKYIAP, HAKIOHHAS, NpoeKyus, noooobue gueyp, nododuvie gueypoi,
NnOO00OHbIEe MPeY2ObHUKU,

*  npumensmv meopemy Panreca u meopemy 0 NPONOPYUOHATLHLIX OMPE3KAX Npu

peutenuu 3a0a4;



®  Xapakmepuzo8amv 63AUMHOE PACNONOJNHCEHUe NPAMOU U OKPYICHOCMU, O8YX
OKPYHCHOCMELL.
B noBceiHeBHO KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:

®  UCNONBL308aMb OMHOUEHUS OJIA pelieHUs 3a0a, 603HUKAIOWUX 8 PeaTIbHOU HCUSHU.
HN3mepenusi u BLIYUCIEHUS

e  Onepuposamsv npedcmasieHuUsMu o0 OauHe, NIOWAOU, 0Obeme KaK BelUYUHAMU.
Ipumensmo meopemy Ilugazopa, ¢popmyner niowaou, obvema npu peuleHuu MHO2OULAL0BbIX
3a0au, 8 KOMOPLIX He 6ce OaHHble NPeOCMABIeHbl ABHO, A MPedYIom 8bIYUCIEHUN, ONEPUPOBAMb
bosiee WUPOKUM KOIUYECMBOM HOPMYI ONUHBL, NAOWAOU, 0ObeMd, BLIYUCTAMb XAPAKMEPUCTIUKU
KoMOuHayuti ¢pueyp (OKpysicHocmell U MHO20Y20JlbHUKOB) BbIYUCSAMb PACCMOAHUSL MENCOY
Queypamu, npumeHames mpucoHomempudeckue Qopmyavl OJisl GbIYUCIEHUU 8 DOslee CIOHCHBIX
CYYAsX, NPOBOOUNb BLIYUCTEHUS HA OCHOBE PABHOBENUKOCMU U PAGHOCOCMABIEHHOCU

®  1POBOOUMDb NPOCMblE BLIYUCIEHUS HA 00BEMHBIX MeNax,

o popmyruposams 3a0ayu HA GbIYUCTEHUE OJIUH, NIOUWAOeU U 00BbEMOB U Peulamsy Ux.

B noBceaqHeBHOM KH3HHU U IPpU U3YYCHUH NPYIrUX NPEAMETOB:

®  1POBOOUMD BbIYUCTICHUS HA MECIHOCMU,

®  npumeHAmMb QOPMYNbl NPU BbIYUCTIEHUAX 8 CMENCHbIX Y4eOHbIX npeomemax, 8
OKpYdIcaroujeli 0eucmeumenbHOCmL.
I'eomeTpuueckre NOCTPOEHHU

o  M3o6padxcamsv 2eomempuueckue ¢ueypbl N0 MEKCMOBOMY U  CUMBOILHOMY
ONUCAHUIO;

®  CB0O0OHO ONEPUPOBAMb YEPMENCHBIMU UHCTNPYMEHMAMU 8 HECIONHCHBIX CILYYAsX,

®  GLINOJHAML NOCMPOEHUS MPEY2OIbHUKOS, NPUMEHAMb OMOelbHble Memoobl
NOCMPOEHUL YUPKYIeM U JUHEUKOU U NPO8oOUmMb npocmeluiue UCCie008aHUs YUCIA PeueHUl,

®  u3z00Opadicamv mMunosvie NIOCKUe Queypvl U 0OveMHble mena ¢ NOMOWbIO
NPOCMeEUUUX KOMNbIOMEPHBIX UHCIPYMEHMO8.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  GBINONHAMb Npocmeluiue NOCMPOeHUs HA MEeCMHOCMU, HeoOX0O0uMble 8 peanbHOl
HCUBHU,

®  oyeHusamv pasmepuvl peairbHbIX 00BLEKMO8 OKPYHCAIOUIe20 MUPA.
IIpeoOpa3oBanus

o  Onepuposamv nouamuem OBUNCEHUS U NPeoOPA308anusi nooodus, 61aoemv

npuemMamu nocmpoenus ueyp ¢ UCNOIb308AHUEM OBUJNCEHUL U Npeodpazosanuii noooodus,



NPUMEHAMb NOJLYYEeHHble 3HAHUS U ONbIM NOCMPOEHUU 8 CMENCHbIX NPeoMemax U 8 pedybHbiX
CUMYayUsx OKpyHcaouje2o mupa,

o cmpoumbsb Gueypy, no0oOHYIO OAHHOU, NOIBL30BAMBCA CEOUCMBAMU NOO0OUS OIS
000CcHOBaHUSL C8OUCME uyp,

®  NpUMEHAMb CBOUCMBA OBUMCEHUU O]l NPOBEOeHUs Npocmenuux 0060CHOBAHUL
ceoticma ghuzyp.
B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX MPEAMETOB:

®  NpUMEHAMb CEOUCMBA OBUJCCHULU U NPUMEHIMb No00Oue 01 NOCMPOeHUll U
BbIYUCTICHULL.
BeKkTopbl M KOOPIHMHATHI HA MJIOCKOCTH

o Onepuposams NOHAMUAMU BEKMOP, CYMMA, DPA3HOCHb BEKMOPO8, NPOU3EeOeHUe
BEKMOPA HA YUCTIO, Y20 MeHCOY 6eKMOPAMU, CKANAPHOE NPOU3BEOeHUe BeKMOPO8, KOOPOUHAMbL
Ha NI0CKOCMU, KOOPOUHAMbL 6EKMOPA;

®  GLINOAHAMb OelCmBUs HAO 6eKMOPaMu (CllodceHue, BblYUmanue, YMHOMICeHUe Hd
YUCT0), BLIYUCTAMY CKATIAPHOE NPOU3BedeHUe, ONPeoeisimb 8 NPOCMEUUUX CVUASIX Y20l MeHCOy
BEKMOPAMU, BbINOJHAMb PA3IONCEHUE 6EKMOPA HA COCMABIsowUe, NPUMEHAMb NOJYYeHHble
3HAHUL 6 (u3uUKe, NOAL30BAMBCS BOPMYNOU BLIYUCIEHUS PACCMOAHUL MeNCOY MOYKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCNONIb308AMb YPAGHEHUS (Yucyp 01 peuleHus 3a0ay,

®  NPUMEHAMb GEKMOPbL U KOOPOUHAMbL ONsi PEULeHUs. 2eOMEeMPUYecKUx 3a0ai Ha
8bluUCTIeHUe ONUH, V2l08.
B noBceHeBHOM KU3HM ¥ TIPH U3YUYEHUH APYTUX MPEIMETOB:

®  UCNONL308aMb NOHAMUS BEKMOPO8 U KOOPOUHAm Ol peuleHus 3a0ay no @usuxe,
eeoepaghuu u Opyeum yueOHvlM npeomeman.
Hcropust MaTeMaTHKHU

*  Xapakmepuzoeamv 6K1A0 BbLOAIOWUXCA MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U
UHBIX HAYYHBIX oOnacmell;

®  NOHUMAMb PONbL Mamemamuky 6 pazgumuu Poccuu.
MeTtoabl MAaTEMATHKH

o Ucnonv3ysa u3zyueHHvle Memoovl, HpPOGOOUMb  OOKA3AMENbCMBO,  8bINOJHAMD
onpogepoicenue;

®  guLIOUpamMb U3YUEHHBIE MEMOObL U UX KOMOUHAYUU OJisl peuleHUs MamemamuiecKux
3adau,

®  ucnonwb308amb Mmamemamuieckue 3HAHUs Ol ONUCAHUA 3AKOHOMEpHOCmel 8

OKpYHcaroufeti 0eticmeumenbHOCmu U NPoU38e0eHUsX UCKYCCmea,



®  NpUMEHAMb npocmeliuiue  NpoSpAMMHblE — Cpeocmeéda U JIeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCTEMbL NPU PelUeHUU MAmeMamuyeckux 3a0at.

BbhInyCKHUK MOJYYUT BO3MOKHOCTH HAY4YUThCsl B 7-9 KJjaccax Uil YCHEHIHOIO
NMPOJ0JIZKeHUs1 00pa30BaHMs HA yIIy0JIEHHOM YPOBHe
JJIeMeHThI TEOPHMH MHOKECTB M MAaTEeMATHY€eCKOM JIOTUKH

e (CBoOoaHo OHepI/IpOBaTBS MOHSATUAMU: MHOXKECTBO, XApPAaKTEPUCTUKH MHOXKECTBA,
9JIEMEHT MHOJKECTBa, IIyCTO€, KOHEYHOE U OECKOHEYHOEC MHOXKECTBO, ITOJMHOXKECTBO,
MIPUHAJIC)KHOCTh, BKIIFOUCHHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3a/1aHHE MHOYKECTBA;

®  3a7aBaTh MHOXXECTBA Pa3HBIMHU CIIOCOOAMHU;

®  TIPOBEPATH BBHINOIHEHUE XAPAKTEPUCTUUECKOIO CBOMCTBA MHOKECTBA;

e CBOOOJHO OIEpPUPOBATH TMOHATUSIMH: BBICKa3bIBAHUE, UCTUHHOCTH U JIOKHOCTH
BBICKA3bIBaHUS, CJIOKHBIC M TIPOCTHIC BBICKA3bIBAHUS, OTPUIIAHUE BHICKA3bIBAHU;, HCTUHHOCTH U
JIO)KHOCTb YTBEPXKJICHUS M €ro OTPUIAaHMs, OMepaliy HaJ BBICKAa3bIBAHUSAMU: U, WJIH, HE;
YCIIOBHBIE BbICKA3bIBaHUS (MMILIUKALIUN);

®  CTPOUTH BBICKA3bIBAaHUS C UCIIOJIP30BAHUEM 3aKOHOB aJIreOpbl BHICKa3bIBAaHUH.

B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  CTPOUTH PACCYKIEHUS HAa OCHOBE UCIIOJIb30BAHUSI TPABUII JIOTUKU;

®  JCIOJIb30BaTh MHOXKECTBa, OIEpalldd C MHOXECTBaMH, UX rpaduyeckoe
MIPEICTABJICHUE ISl OMMCAHUS PEAbHBIX MPOIECCOB U SIBIICHUM, TIPH PEIICHUH 3a/1a4 JAPYTUX
y4€OHBIX IPEIMETOB.

Yucaa

e  (CB00OOMHO OMEPUPOBATH MOHIATHIMU: HATYPATbHOE YUCIIO, MHOKECTBO HATypaTbHBIX
qucen, IeJI0€ YUCIIO, MHOXKECTBO IIENBIX YHCEN, OOBIKHOBEHHAs NpoO0b, JIECATUYHAS JIPOOH,
CMEUIaHHOE YMCJI0, PAlMOHAIBHOE YMCII0, MHOXKECTBO PALIMOHAIBHBIX YUCEN, UPPAlMOHAIIBHOE
YUCJIO0, KOPEHb CTEMEHU N, JEHCTBUTENHHOE YHCIIO0, MHOXECTBO JCHCTBUTEIBHBIX YHCE,
reoOMEeTpUUYEeCKasi HWHTEPHIpETalusl HATypaIbHBIX, IIEJIBIX, PalUOHAIBHBIX, JACHCTBUTEIBHBIX
YHCEJl,

® TIOHMMaTh W OOBSICHATH PA3HHUILY MEXIYy TMO3UIMOHHON W HEMO3WIIMOHHON
CHCTeMaMU 3aIlMCH YUCEIT;

®  TIEPEBOJUTH YKCIIA U3 OJTHOM CHCTEMBI 3aMUCH (CUCTEMBI CUHCIICHHUS) B IPYTYIO;

® JI0OKa3bIBaTh W HCMOJIb30BaTh NMPU3HAKU JEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11

CYMMBI U ITPOU3BCACHUA YU CCII TPHU BBINTOJIHCHUN BBIYHCIICHUI U PCHICHUH 3a1a4;

5 .

31ech U gajnee — 3HaTh ONpEACIICHHUE TIOHSITHS, 3HATh U YMETh JJOKa3bIBaTh CBOWCTBA (IIPU3HAKH, €CIIH OHH €CTh)
MOHATHS, XapaKTePU30BATh CBSA3U C APYTUMH MOHATUSIMH, TPEACTABIISS OJTHO MOHATHE KaK YacTh IEIOCTHOTO
KOMILJIEKCa, UCIIOJIb30BaTh MOHATHE H €r0 CBOICTBA NP MPOBEICHIH PACCYKICHUH, JOKA3aTEILCTB, PCIICHHN
3a7ad4.



®  BBINOJHATH OKPYIJICHUE PALMOHAIBHBIX W HPPALMOHAIBHBIX YHUCEN C 3aJlaHHOU
TOYHOCTHIO;

®  CpaBHHUBATh JCUCTBUTEIbHBIC YHCIA PA3HBIMU CIIOCO0AMU;

®  YNOpSAAOYMBATH YMCIIA, 3aMCAHHBIC B BUJIEC OOBIKHOBEHHOH M JECATHYHOU APOOH,
YHClla, 3allMCaHHBIE C UCIIOJIb30BAHUEM apU(PMETHUECKOTO KBaIpaTHOTO KOPHS, KOPHEH CTeleHn
Ooumble 2;

e naxomuth HOJ[ m HOK wuuncen pa3HeiMM crioco0amMud W HMCIOJIb30BaTh HMX IpHU
pEILIEHNN 3a/]a4;

® BLINOJHATH BBIYUCICHUS W  MpeoOpa3oBaHHs  BBIPAXKEHHM,  cOAepkKallux
JENCTBUTENBbHBIE YUCIIA, B TOM YHCJIE KOPHU HATYpaJIbHbIX CTEIICHEN.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  BBINOJHATh M OOBACHITH PE3YJbTAThl CPABHEHHS PE3YJIbTATOB BBIUMCICHUU TPHU
pEIIeHNH MPAKTHYECKUX 3a7ad, B TOM YHCIe MPUOIMKEHHBIX BBIYUCICHUH, UCTIONB3YS pa3HbIe
CIocoObl CpaBHEHUI;

®  3amnuChbiBaTh, CpPaBHUBATh, OKPYIJIATH UWCJIOBbIE JAHHBIE PpEAIbHBIX BEIUYHUH C
MCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

®  COCTaBIIATH U OLIEHUBATH PA3HBIMH CIIOCOOAMHU YMCIIOBBIE BBIPAXKEHUS MPU PEIICHUU
MPAKTUYECKHX 3a7a4 U 3a7a4d U3 APYTUx y4eOHBIX MPEeIMETOB.
ToxnecTBeHHBbIE IPe0OPa30BAHUA

e (CB000aHO ONEpUPOBATH MOHATUSAMH CTEIICHHU C LIETIBIM M JPOOHBIM MOKa3aTeIeM;

®  BBINOJNHATH JIOKA3aTEJIbCTBO CBOWCTB CTEMEHH C LEJIbIMA H  JAPOOHBIMU
MOKa3aTesIMHU;

®  ONEepUpOBaTh MOHATHAMHU «OAHOUWIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOMU
NEPEMEHHOI», «MHOTOWIEH C HECKOJIbKUMH IEePEMEHHBIMUY», KO3((PUIMEHTHI MHOIOWIEHa,
«CTaHJapTHAas 3alliCh MHOTOUJIEHA», CTENIEHb OJTHOUIEHA U MHOTOUJICHA;

e CBOOOJHO BIIAJIETh MpUEMaMU NpPeoOpa3oBaHUs LEIBIX U JAPOOHO-pallMOHATBHBIX
BBIPAKECHMI;

®  BBLINOJHATH PAa3J0XKEHHE MHOTOWIEHOB Ha MHOXHUTENHU pPa3HbIMH CIIOCO0aMU, C
HCIIOJIb30BaHNEM KOMOUHAIUHN pa3InYHbIX IPUEMOB;

®  HCIIOJIb30BaTh TeopeMmy Buera u teopeMy, oOpaTtHyto Teopeme Buera, mig moucka
KOpHEH KBaJpPaTHOTO TpEeXwieHa W JUJIs PelieHUs 3a7ad, B TOM YHUCIe 3a7ad C mapaMmeTrpamu Ha
OCHOBE KBaJIpaTHOTO TPEXWICHA;

®  BBINOJHATH JIEJICHUE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEW M KOPHEHN CTENEHN N,



®  BBINOJHATH NMPE0OPa30BaHUs BBIPAKEHHUN, COACPKALINX KBaApaTHbIE KOPHU, KOPHH
cTerneHu N,

e CcBOOOJHO ONEPUPOBATh IMOHATHAMU «TOXIECTBO», «TOXKIECTBO HA MHOXECTBE»,
«TOKIECTBEHHOE IIPe00pa3oBaHUEY;

L4 BBIIIOJIHATH Ppa3IMYHEBIC HpCO6p330BaHI/I${ BBIpaH(eHHﬁ, CoacCpIKanx

MO,Z[YJ'II/I.(JF)‘ = x*

B noBceHeBHOM KU3HM M TIPM M3Y4YEHUH APYTUX NMPeJIMETOB:

®  BBINOJIHATH NPeoOpa3oBaHus U JIEHCTBUSA ¢ OYKBEHHBIMU BBIPQ)KEHUSIMH, YMCIIOBbIE
KO3(PPHUIIMEHTHI KOTOPBIX 3aIIMCAHBI B CTAHAAPTHOM BHJIE;

e  BBLIIOJHATH IPEOOpa3OBaHUs pAMOHAIbHBIX BBIPAKEHUN IPU PELIEHUH 3a/ady
JIPYTUX y4eOHBIX NPEAMETOB;

®  BBINOJHATH TMPOBEPKY IMPABIONOA00MS (U3NYECKUX M XHMHYECKHX (opMmyn Ha
OCHOBE CPaBHEHUSI pa3MEPHOCTEN U BaJIEHTHOCTEH.
YpaBHeHUs] M HEPABEHCTBA

e (CBo0OOJHO OMNEpUPOBATH IOHATHSMHU: YypaBHEHUE, HEPAaBEHCTBO, PaBHOCHIIbHBIE
YPaBHEHMsI M HEPAaBEHCTBA, YPAaBHEHHUE, SBIIAIOLICECS CJIEICTBUEM JIPYroro ypaBHEHHS,
yYpaBHEHMsI, PABHOCUJIbHBIE HA MHOXKECTBE, PABHOCUJIbHbIE ITPE0Opa30BaHusl ypaBHEHUH;

e pewiaTh pasHble BUAbl YPAaBHEHUH M HEPABEHCTB M MX CHCTEM, B TOM YHCIE
HEKOTOphIe ypaBHEHUs 3 U 4 creneHe, IpoOHO-pallMoOHaNbHbIE U HPPALMOHAIILHBIE,

e 3HaTh TeopeMy Buera [uisl ypaBHEHMI CTENIEHU BBILIE BTOPOM;

® [IOHUMAaTh CMBICI TEOPEM O PABHOCWIIBHBIX M HEPABHOCHUJIBHBIX MPEOOpa3OBaHUSIX
YPaBHEHUH U yMETb UX JOKa3bIBaTh;

e  BIAJCTHh Pa3HBIMU METOAAMM PELIEHUS YPAaBHEHUM, HEPABEHCTB U X CHCTEM, YMETb
BbIOMpATh METO/1 pellIeHUs] U 00OCHOBBIBATh CBOM BHIOOD;

®  HCINOJB30BaTh METOJ MHTEPBAIOB JJIsl PEIIEHUS HEPaBEHCTB, B TOM YHCIE JIPOOHO-
PAlMOHATIBHBIX U BKJIIOYAIOIIUX B €051 Mppal[iOHATbHbIE BRIPAXKECHHUS,

e pemarh anreOpanyeckre ypaBHEHHUS M HEPABEHCTBA M MX CHCTEMBI C MapameTpamu
anredpandeckuM U rpauueckuM MeToIaMu;

e  BIAJCTh Pa3HbIMHM METO/IaMHU JOKa3aTEJIbCTBA HEPABEHCTB;

e  pemarh ypaBHEHUS B LENBIX YUCIIAX;

e u300pakaThb MHOKECTBA Ha IJIOCKOCTH, 33JaBaeMble YpaBHEHUSIMH, HEPABEHCTBAMHU
U UX CUCTEMaMH.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:



®  COCTaBJIATh M pEIIaTh YpPaBHEHUS, HEPABEHCTBA, UX CHCTEMBI MPH PELICHUU 3a/ad
Jpyrux y4eOHBIX IPEAMETOB;

®  BBHINOJHATH OLEHKY IPaBONON00Us pEe3ysbTaTOB, IMOIYYaeMbIX IPH PEIIECHUH
pasIMYHbIX YpaBHEHUH, HEPABEHCTB M HX CUCTEM IPU PELICHHWH 3aJad JPYrux Yy4eOHbIX
PEIMETOB;

® COCTaBJIATh M pellaTh ypaBHEHHUS M HEPABEHCTBA C MapaMeTpaMu IpHU pelleHUH
3a/1a4 IpYruX y4eOHBIX MPEAMETOB;

® COCTaBJIATh ypaBHEHME, HEPABEHCTBO WJIHM UX CHUCTEMY, OIHMCBIBAIOLIME PEATbHYIO
CUTYAIMIO WM MPUKIIAJHYIO 33/1a4y, HHTEPIPETUPOBATH MOJyYCHHBIE PE3yIbTATHI.

DOyHKIUHA

e (CB00OIHO OMEPUPOBATH MOHATHIMH: 3aBUCUMOCTbD, ()YHKIIMOHATIbHAS 3aBUCUMOCTbD,
3aBUCUMasl U He3aBUCHMas NEepeMeHHble, (QYHKIMs, cocoObl 3aJaHus (PYHKIMH, apryMeHT U
3Ha4YeHue (YHKLUHU, 00JacThb ONpEAETICHUs U MHOXECTBO 3Hau€HUs (YHKUUU, HYIU (YHKLUH,
NPOMEXYTKH 3HAKOMOCTOSTHCTBA, MOHOTOHHOCTh ()YHKIHMH, HauOoJbllee W HauMEHbIIee
3HAYEeHHs, YETHOCTH/HEYETHOCTh (YHKIHMH, NEPHOAMYHOCTh (YHKIMH, Tpaduk QyHKIUH,
BEPTUKAJIbHASA, TOPU30HTAIbHAS, HAKIIOHHAS aCUMIITOTHI; 'padUK 3aBUCUMOCTH, HE SBJISAIOIIEHCS
dyukuuei,

e crpouth rpaduku (GyHKUMHA: JIMHEHHOW, KBaApaTUYHOH, JAPOOHO-TMHENHHOH,
CTENEHHOM MPH PAa3HBIX 3HAYEHHUAX [OKA3ATENIS CTENIEHH, y = |x|;

®  HUCHOJB30BaTh TpeoOpazoBaHus rpaguka (QyHKIMH y— f (x) IS HOCTPOCHUS
rpadukoB GyHKIMHE y = af (kx+b)+cC;

®  AHATM3WPOBATH CBOICTBA QYHKIWH M BUJ rpadyika B 3aBUCIMOCTH OT MTApaMETPOB;

e CBOOOJHO  ONEPHPOBATH  TOHATHSAMH:  TOCJIEIOBATEIBHOCTh, OrpaHUYCHHAS
MIOCJIEI0BATEIFHOCTh, MOHOTOHHO BoO3pacTaromas (yObIBAIOIIast) MOCIEI0BATEILHOCTD, TPeaes
[OCJIEI0BATENbHOCTH,  apu(MeTHueckass  MpoOrpeccHs,  TeoMeTpuyeckas  Iporpeccus,
XapaKTEepUCTHUECKOE CBOWCTBO apu(MeTHUecKoi (reoMeTpuyecKoit) Mporpeccuy;

® UCNONb30BaTh METOJ MaTeMaTW4YeCKOH HWHIYKUMH [UIs BbIBOAA  (OPMYII,
JI0Ka3aTeIbCTBAa PABEHCTB U HEPABEHCTB, PELICHHUS 3aay Ha JEITUMOCTb;

®  HCCIenoBaTh MOCIeI0BaTEIbHOCTH, 33JaHHbIE PEKYPPEHTHO;

e pemarh KOMOMHHPOBAHHBIE 33/7a4M Ha apU(PMETHUYECKYI0 U TE€OMETPUUYECKYIO
IPOTpPeCCu.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:



®  KOHCTPYUPOBATh U MCCIENOBATh (DYHKIIMH, COOTBETCTBYIOLINE PEATIHHBIM IPOLIECCaM
U SIBJICHUSIM, WHTEPIPETUPOBATH MOJYyYEHHBIE PE3YyJbTaThl B COOTBETCTBUHU CO CHEIU(PUKOI
UCCIIETyeMOTO MPOLIECCa WM SBJICHHUS;

®  HCIIOJIb30BaTh IpaUKHU 3aBUCUMOCTEH ISl MCCIIEIOBAaHUSl peajbHBIX MPOILIECCOB U
SIBIICHUI;

e KOHCTPYUPOBaTh U HCCIEAOBATh (PYHKIMH MPU PEIICHUU 3aJad APYTUX y4eOHBIX
IPEIMETOB, WHTEPIPETHUPOBATH MOJYYCHHBIE PE3YJIbTaThl B COOTBETCTBHH CO CHEIM(PHUKOI
y4eOHOro npeamMera.

CrarucTuKa u Teopusi BEepOSITHOCTE

e (CB0060aHO ONIEPUPOBATH MOHATUSAMH: CTOJIOUATHIE U KPYT'OBBIE JHAarpaMMbl, TAOIULIBI
TaHHBIX, CpeHee apupMeTHIecKoe, MeArana, HauOobllee U HAaMMEHbIIIee 3HAUEHUSI BBIOOPKH,
pa3max BBIOOPKH, TUCTIEPCHSI U CTAHAPTHOE OTKIOHEHHE, ClTyJaifHas N3MEHUYNBOCTD;

e  BbIOMpaTh HanboIee ynoOHbBIN crIocob npeacTapieHuss HHGOpMaIlny, aJIeKBaTHBIN ee
CBOMCTBaM M IISISIM aHaJIN3a;

®  BBIYHCIATH YUCIOBBIEC XaPaKTEPUCTUKH BHIOOPKU;

e  CBOOOJHO ONEPUPOBATH MOHATUAMHU: (AaKTOpUaA YKUCIa, IEPECTAHOBKH, COUYETAHUS U
pasmereHus, TpeyroasHuk Ilackans,

e CBOOOJHO OMNEPUPOBATH TMOHATUSAMHU: CIYYalHBIA OMBIT, CIy4alHBIM BBHIOOP,
UCIIBITAaHUE, DJJIEMEHTapHOE Ciy4dailHoe coObITHe (MCXO0J), KIJIACCUYECKOe OMpeeeHne
BEPOSITHOCTH CIYyYalHOTO COOBITHSA, ONEpaluyd HaJa CIy4alHBIMH COOBITHUSIMH, OCHOBHBIC
KOMOUHATOPHBIE (HOPMYJIBI;

e CBOOOJHO oONEpUpOBaTh MOHATUSAMU: CIy4YallHBIA OMBIT, CIy4allHBIM BBIOOP,
UCTIBITAHNE, JJEMEHTapHOe CclyyailHoe coObITHE (MCXOM), KIIACCHUECKOE OIpeesieHne
BEPOSITHOCTH CIY4aHOTO COOBITHSA, ONEpaluy Haja CIydalHbIMH COOBITUSIMH, OCHOBHBIE
KOMOHMHATOPHBIE POPMYJIBL;

e 3HATh NpPUMEPHl CIy4YaWHBIX BEIWYMH, W BBIUUCIATH WX CTAaTHCTUYECKUE
XapaKTePUCTHKH;

®  UCMOJB30BaTh POPMYIIbI KOMOMHATOPUKY MPH pEIIEeHUH KOMOWHATOPHBIX 3a7ay;

e pemarth 3a/7a4d Ha BBIYMCICHHE BEPOATHOCTH B TOM YHCJIE C HCIOJIb30BaHUEM
dbopmy.

B noBceaHeBHOI1 ;KM3HU M PU U3YYeHHH IPYTUX NMPEAMETOB:
® TPEACTaBIATh HWHPOPMAIMIO O peaJbHBIX TPOIeccax M SBICHUSIX CIIOCOOOM,

AICKBAaTHBIM €€ CBOMCTBaM M OEJI UCCIICAOBAaHUA,



® aHaNM3UPOBaTh H CPAaBHUBATh CTATHCTUYECKHUE XapPAaKTEPUCTUKU  BBIOOPOK,
MOJYYCHHBIX B TIPOIIECCE PEIICHHS TNPUKIATHON 3a7a4y, W3YYEHHUS pEalbHOTO SIBJICHHS,
peIIeHus 3a]a491 U3 IPYTHX y4eOHBIX MPEIMETOB,;

®  OIICHUBATh BEPOSTHOCTh PEATLHBIX COOBITUH U SIBJICHUU B Pa3JIMUHBIX CUTYAIIHIX.
TekcToBbIe 3a1a4n

e Pemath mpocThie W CIOXKHBIC 3a7aui, a TAK)XKE 3aJa4l TOBBIIICHHONW TPYAHOCTU H
BBIJICTISITH X MATEMATHYECKYIO OCHOBY;

®  pacro3HaBaTh Pa3HbIC BUIBI M TUIIBI 33]1a4;

®  HCIOJIB30BaTh Pa3HbIC KpaTKUE 3aIMCH KaK MOJICJIA TEKCTOB CJIIOXKHBIX 33124 H 3a]1a4
MOBBIIICHHON CIIO)KHOCTH JUIsI TTOCTPOCHUS MOWCKOBOW CXEMBbI M pEUICHHS 3a/1ad, BHIOMpATh
ONTHMAJIFHYIO JUIsl pACCMaTPUBAEMOM B 3a/1a4e CUTYaI[UU MOJICIIb TEKCTa 3aa4u;

e  pa3nuyYaTh MOJEIh TEKCTa W MOJCIb PEIICHUs 3a/Ja4l, KOHCTPYHPOBATh K OJHOMN
MOJIENIN PEIICHUS CIIOKHBIX 3a/1a4 Pa3Hble MOJEIH TEKCTa 3a/1a4H;

®  3HATh U MPUMEHSITH TPH CII0c00a MOMCKA peICHHS 3a/1a4 (OT TPEOOBAHUS K YCIIOBHIO
U OT yCTIOBHS K TPeOOBAaHUIO, KOMOMHUPOBAHHBIN);

®  MOJCIUPOBATH PACCYKICHUS IIPH MMOUCKE PEIICHHS 3a/1a4 C TOMOIIBIO Tpad)-CXEMBI;

®  BBIJCIIATH ATAIBI PEHICHUS 33141 M COACPKAHUE KKIOTO dTara;

® yMeTh BBIOMpATh ONTHUMAJbHBIA METOJ PCIICHHs 3ala4d U OCO3HABaTh BHIOOD
METOJIa, PAacCMaTpPUBATh pPA3IMYHBIC METOJBI, HAXOJIUTh pa3HbIC PEIICHHS 3aTa4d, €CIIU
BO3MOXKHO;

®  aHAJIW3WPOBATH 3aTPYAHCHHUS IPHU PEIICHUH 33139,

e  BBINIOJHATH Pa3jMYHbIC TPeoOpa30BaHUs MPEITOKESHHOW 3a7add, KOHCTPYHPOBATH
HOBBIC 33J1a91 U3 JTAHHOW, B TOM YHCJIE OOpaTHEIC,

®  HHTEPIPETUPOBATH BBIYHCIUTEIBHBIC pPE3yJdbTaThl B  3ajade, HCCIEI0BATh
MOJIyYEHHOE PEIICHHE 3a/1auu;

® 3MCHATH YCIOBHE 3a7ad (KOJHMYSCTBEHHBIC WJIH KadeCTBCHHBIC JIaHHBIC),
UCCIIeIOBaTh N3MEHEHHOE NTPe0Opa30BaHHOE;

®  aHAJIM3WPOBATH BCEBO3MOXKHBIE CHTYAI[UH B3aHMHOTO PACIIOJIOKEHUS JBYX 00BEKTOB
U U3MEHEHHE WX XapaKTePUCTHUK MPH COBMECTHOM JBIIKEHUU (CKOPOCTh, BpEMsi, pACCTOSHHE)
P PElIeHUH 33/lay Ha JIBIDKEHUE JBYX OOBEKTOB KAaK B OJHOM, TaK M B MPOTHUBOMOJIOKHBIX
HaIPaBJICHUAX, KOHCTPYUPOBATh HOBBIC CUTYallMd HA OCHOBE M3MCHEHHWS YCIIOBUH 3a7aud MPHU
JIBUKCHHH T10 PEKe;

®  HCCJIENOBaTh BCEBO3MOXKHBIC CUTYAllMH TIPH PEIICHUU 3a/1a4 Ha JBWKCHHE IO PEKe,

paccMaTpuBaTh pa3HbIE CUCTEMbI OTCUETA;



e  pemarh Pa3HOOOPA3HEIE 33/1aYH «HA YaCTHY;

e pemath U 0OOCHOBBIBATH CBOE PEIICHUE 33724 (BBIICTSATH MATEMATHUECKYIO OCHOBY)
Ha HaXO0>KJIEHUE YaCTH YMCIIa U YHCTIA 110 €r0 YaCcTH Ha OCHOBE KOHKPETHOTO CMBbICIa ApoOu;

e OOBSCHATH MICHTUYHOCTH 33/1a4 PAa3HBIX TUIIOB, CBSA3BIBAIONINX TPU BEIWYHMHBI (Ha
paboTy, Ha MOKYNKH, Ha JIBXKEHHUE), BBIJACNATH 3TU BEJIUYMHBI U OTHOILICHUS MEXAY HUMH,
MPUMEHSTh UX MPU PEUICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 33/1a4 YKAa3aHHBIX TUIIOB;

e  BIAJCTh OCHOBHBIMU METOJaMH pEIICHUS 33/a4 Ha CMECH, CIUIaBbl, KOHLIEHTPALIUH,
MCIIOJIb30BATh UX B HOBBIX CHTYAIIHX 10 OTHOIIEHHUIO K U3YYEHHBIM B IPOIIECCe O0yUCHUS;

e  pelaTh 337a4d Ha MPOLIEHTHI, B TOM YHCIIE, CJIOKHBIE MIPOLEHTHI C 0OOCHOBAHUEM,
UCIIOJIB3YS Pa3HbIE CIIOCOOHI;

e  pemarth JOTMYECKUE 3a]]a4l PAa3HBIMHU CIIOCOOaMH, B TOM YHUCIE, C IBYMs OJOKaMH U
C TpeMs OJIOKaMU JIAHHBIX C TTIOMOIIIBIO TaOJIHII,

e pemarh 3a7a4d [0 KOMOMHATOPHUKE M TEOPUU BEPOATHOCTEH HA OCHOBE
UCIIOJIb30BaHUs U3YUYCHHBIX METOJIOB 1 00OOCHOBBIBATH PEIICHUE;

®  pelaTh HECJOXKHBIE 33/]a4l 110 MATEMATHUYECKOM CTATUCTUKE;

® OBJAJeTh OCHOBHBIMH METOJAMU PEHICHMS CIOXKETHBIX 3aJad: apu(MeTHuyecKui,
anredpandeckuii, nepedop BapuaHTOB, TEOMETPUICCKUH, TpadUICCKUH, TPUMEHSATh UX B HOBBIX
10 CPABHEHUIO C M3yYCHHBIMU CUTYAIIUSX.

B noBce1HeBHOM KU3HM U NIPH U3YYEHHH JAPYTUX MPeEIMETOB:

®  KOHCTPYMpOBaTh HOBBIC JUIsl JIaHHOW 3aJlaydl 3aJavyHble CHUTYyallMd C Y4eTOM
peabHBIX XapaKTepUCTUK, B YACTHOCTH, MPU PEIICHUU 33/a4 Ha KOHIICHTpAIlUU, YYUTHIBATH
TUIOTHOCTh BEIIECTBA; pelIaTh M KOHCTPYMPOBATh 3a/ladll HA OCHOBE PACCMOTPEHHS PeabHBIX
CUTYaIi, B KOTOPBIX HE TPeOyeTCsl TOUHBIA BEIYMCIUTEIBHBIN Pe3yIIbTaT;

e  pemiaTth 33Ja4M Ha JBIKEHUE TI0 PEKe, paccMaTpuBas pa3HbIe CUCTEMBI OTCUETA;

e KOHCTPYUpOBaTh  3aJayHble  CHUTyalluu,  NpUOMIKEHHBIE K  peallbHOM
JIEUCTBUTEIIBHOCTH.

I'eomerpuueckue Gpurypsl

e (CBOOOJHO ONEPUPOBATH TCOMETPHUSCKUMHU IOHATHSAMH TP PEIICHUH 331a4d |
MIPOBEJICHUN MaTEMaTHICCKIX PACCYKICHUH;

®  CaMOCTOATENBHO (POPMYITHPOBATEH OMPECIICHUS TEOMETPHUSCKUX (DUTYp, BBIIIBUTAThH
TUIOTE3bl O HOBBIX CBOWMCTBAaX M IMPHU3HAKAX T€OMETPUYECKUX (GUTyp M OOOCHOBBIBATH HITU
OTpoBepraTh MX, 0000IIaTh WM KOHKPETU3MPOBATHh PE3YyNbTaThl Ha HOBBIC KIIACCHI (PUTYD,

IIPOBOJAMTD B HECIOKHBIX CIydasx Kiaccuukanuio Guryp rno pa3auyHbIM OCHOBAHUSIM;



®  HcCIeN0BaTh YEPTEXKH, BKJIIOYast KOMOMHaINN ¢buryp, U3BJIEKATh,
UHTEPIPETUPOBATH U IPe0OPa30BbIBaTh MH()OPMALHIO, TPEICTABICHHYIO Ha YepTekKax;

e pewlath 3aJjauyd F€OMETPUYECKOIO COJEpkaHUs, B TOM UHUCIE B CUTyalUsX, KOTJa
QITOPUTM PpELIEHUS HEe CJeNyeT SIBHO M3 YCIOBHS, BBIIOJIHATH HEOOXOOUMBIE Ui pEIICHUsS
3a/la4il JIONOJIHUTENbHBIE IOCTPOEHUS, HCCIIEN0BaThb BO3MOJKHOCTh IPUMEHEHUS TEOpEM U
dbopmyI Ui peleHus 3aaay;

e  ($opMyIHPOBATH U IOKA3bIBATh T€OMETPUUYECKHIE YTBEPIKICHHUS.

B noBceHeBHOM KU3HM M NIPH M3Y4YEHUH APYTUX NPeJIMETOB:

®  COCTaBIJIATH C HCIIOJIb30BAaHHEM CBOMCTB I'€OMETPHUYECKUX (PUTYp MaTeMaTHYECKHE
MOJENIN AJI pEeLIeHUs 3a7ad MPAaKTUYECKOTrOo XapakTepa M 3a7ad M3 CMEXHbIX IUCLMIUIMH,
UCCIIE/I0BaTh MOJyYCHHbIE MOJIEN U MHTEPIIPETUPOBATh pe3yJIbTar.

OTHowmeHus

e Braners noHATHEM OTHOLIEHUS KaK METAIIPEIMETHBIM;

e CcBOOOJHO ONEPUPOBATh HOHATHAMM: PaBEHCTBO (pUTYp, paBHbIE (PUTYPBI, PABEHCTBO
TPEYroJbHUKOB, MapajuIeIbHOCTh MPSAMBIX, HNEPHEHAUKYISAPHOCTh MPSAMBIX, YIJIBI MEXIY
OpSAMBIMH, TIEPIEHIUKYISAP, HAKIOHHAs, MpPOeKIus, momodue ¢uryp, momoOHbIe (GUTYPHL,
0J00HBIE TPEYTOIbHUKH;

®  WCIOJB30BaTh CBOMCTBA MOIO0MS M PaBEHCTBA (PUTYp MPH PEIICHUH 3a/1ad.

B noBceiHeBHOM KU3HM M TIPM U3YUYEHHH APYTUX NMPeJIMeTOB:

®  CIIOJIb30BATh OTHOUIEHMSI JUISl TOCTPOEHUS M MCCIEIOBAHUS MaTeMaTHUYeCKHUX
MoJienell 00bEeKTOB peabHON KU3HH.

HN3mepenns n BbIYUCICHAS

e (CB00omHO omepHpoOBaTh MOHATHIMM JJIMHA, MJIOLIAAb, 00BEM, BEIMYMHA yria Kak
BEJIMYMHAMH, UCIOJIb30BaTh PAaBHOBEINKOCTh U PAaBHOCOCTABIEHHOCTh IIPU PEIICHHUH 3a/1ad Ha
BBIUMCJIEHHE, CAMOCTOSITENIbHO MOJIy4YaTh U UCIIOJIb30BATh (DOPMYJIbI /1711 BBIYMCIICHUHN TUIoLIaien
1 00beMOB (uUryp, cBOOOJHO ONEPUPOBATH HMIMPOKUM HAOOPOM (POpPMYJ HA BBIUKCICHHE MPHU
PELICHUH CIOXKHBIX 3a]a4, B TOM YHCIIE ¥ 33/1a4 Ha BBIYMCICHUE B KOMOMHAIUAX OKPY)KHOCTH U
TPEYrOJIbHUKA, OKPY’KHOCTH U YETHIPEXYTOJIbHUKA, a TAKXKE C IPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOSITENIbHO (hOPMYIUPOBATH TMIIOTE3BI M IPOBEPATH X JOCTOBEPHOCTb.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

e CcBOOOJHO omepupoBaTh (OpMyIaMHU TNPH PEUICHWH 3aJad B JAPYrHMX Y4eOHBIX
npeaMeTax U Ipu MPOBeIeHUU HEOOXOAUMBIX BHIUUCICHUH B peaIbHOM JKHU3HH.
I'eomeTpruyeckue nocrpoeHunst

L4 OHCpI/IpOBaTL IOHATHEM Ha6opa OJICMCHTOB, OIPCACIAIOIINX TCOMCTPHUICCKYHO

¢urypy,



e  BJaACTh HAOOPOM METOJOB MTOCTPOCHHUM TUPKYJIEM U TMHEUKOMH;

®  [IPOBOJUTH AHAJIMU3 U PEAIIM30BBIBATH ATAIBI PEIICHM 3a]1a4 Ha [IOCTPOCHHUE.
B noBceHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

®  BBINOJHATH IOCTPOCHUS HA MECTHOCTH;

®  OLECHUBATh pa3MeEphl peaIbHBIX 00BEKTOB OKPYKAOIEr0 MUPA.
IIpeoOpa3zoBanusi

e OmnepupoBaTh JABWKCHHSAMHU M TNPEOOPA3OBAHMSAMU KaK  MeETalpeIMETHBIMU
HOHSTHAMY,

®  ONEpHpOBATH MOHATHUEM JIBUKECHHUS U IpeoOpa3oBaHUS MOA00HsS JUIsi 00OCHOBaHUA,
CcBOOOJHO BJIAJETh MPUEMaMM MOCTPOEHHsI (PUIYp € MOMOUIbIO JBHKEHUH M IpeoOpa3oBaHUs
noo0us, a Takke KOMOMHALMAMU JIBUKEHUH, IBUKEHUHN U TpeoOpa3oBaHui;

® UCNONb30BaTh CBOMCTBAa [JBW)KEHUI U MpeoOpa3oBaHUM JUIsl  IPOBEICHHS
000CHOBaHHUS U J0KA3aTEIbCTBA YTBEP)KICHUN B TEOMETPUU U IPYIUX YUE€OHBIX MPEAMETAX;

®  [0Jb30BAThCS CBOMCTBAMM JBMXKEHUM U peoOpa30BaHUi MTPpU peLIeHUH 3a/1a4.
B noBceqHeBHOM KU3HHU U NPU U3YYEHUH APYTUX NPEeIMETOB:

® [pUMEHATh CBOWCTBA JABIKEHHMM M NPUMEHATb NOA00ME M IOCTPOCHUH H
BBIYMCIICHUM.
BekTopb! M KOOPAMHATHI HA IJIOCKOCTH

e (CBo0OOmHO oOmepUpoOBaTh MOHATUSAMU BEKTOp, CYMMa, pa3HOCTb BEKTOPOB,
IIPOM3BEJICHNE BEKTOPA HA YHUCIO, CKALIPHOE IIPOM3BEICHHE BEKTOPOB, KOOPJIMHATHI Ha
IIJIOCKOCTH, KOOPAUHATBI BEKTOPA;

®  BJAJETh BEKTOPHBIM U KOOPJWHATHBIM METOJOM Ha IUIOCKOCTH JUIS PEIIECHUs 3a/1a4
Ha BBIYMCIIEHUE U JI0Ka3aTEIbCTBA;

®  BBINOJHATH C IIOMOIIBID BEKTOPOB U KOOPAUHAT JOKA3aTECIIbCTBO U3BECTHBIX €MY
reoMeTprYecKuX (PakToB (CBOWCTBA CPEAHUX JIMHUM, TEOPEM O 3aMeYaTeNbHbIX TOUKaX U T.I1.) U
M0JIy4yaTh HOBBIE CBOWCTBA M3BECTHBIX (PUTYD;

®  UCMOJB30BaTh ypaBHEHUs (GUTYp JUIS pEeIIeHUs 331a4 U CAMOCTOSITEIIbHO COCTaBIIATh
YpaBHEHHUS OTJEIbHBIX IJIOCKUX (QUTYD.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIAMETOB:

®  CIIOJIb30BAaTh MOHSTHUS BEKTOPOB M KOOPAMHAT IJIsl PELICHHs 3a4ay 1o (QU3uKe,
reorpauu U APYyruM y4eOHBIM MPEeIMETaM.

Hcropust MaTeMaTHKHU



e IloHumaTe MaTeMaTHKy KaK CTPOrO OPraHM30BAaHHYIO CHCTEMY HAay4YHBIX 3HaHUH, B
YACTHOCTU BJIQJIETh INPEACTABICHUSAMU 00 aKCHOMAaTHYECKOM IIOCTPOEHUM T€OMETPUU U
IIEPBUYHBIMU IPEJCTABICHUAMH O HEEBKIUAOBBIX T€OMETPUSIX;

® paccMarpuBaTb MaTEMaTUKy B KOHTEKCT€ MCTOPUU pa3BUTUSA LHUBWIA3ALUUU U
HCTOPUM Pa3BUTHUS HAYKH, IOHUMATh POJIb MaTEMaTUKU B pasButuu Poccun.

Meroasl MaTeMaTHKH

e Branerp 3HaHUSMH O PA3IUYHBIX METOJaX OOOCHOBAHUS M OIPOBEPKEHHS
MaTEMaTUYECKUX YTBEPKICHUM U CAaMOCTOSTENIBHO IPUMEHATD HX;

e BJAJCTh HABBIKAMM aHAJIM3a YCIOBUS 3a7a4¥ U OIPEACIICHHUS NOAXOMSIIMX IS
peleHus 3a1a4 U3y4eHHbIX METOA0B WIN UX KOMOMHALINH;

®  XapaKTepuU3OBaTb IPOM3BEIEHHUSI HCKYCCTBA C  Y4eTOM  MaTEMaTUYECKHX
3aKOHOMEPHOCTEM B  INPUPOJE, MHCIONb30BaTh MAaTeMaTHYECKHE 3aKOHOMEPHOCTH B
CaMOCTOSATEIIBHOM TBOPYECTBE.

Conep:xanue yueOHOT0 npeaMeTa

Inemenmet meopuu MHoOJIcecme u MamemamuyecKkoil 102uKu

CornacHo ®I'OC ocHoBHOrO 0011eT0 00pa30BaHUs B KypC MaTeMaTHKH BBEJCH pa3jel
«Jlorukay, KOTOpBIA HE MPEAINOJIAraeT JONMOJHUTEIbHBIX YaCOB HA U3YYEHUH U BCTPAUBAETCS B
pa3IUYHBIE TEMBI KypCOB MAaTEMATHKU M WH(POPMATHKH U TPEaBapseTcs O3HAKOMIICHHEM C
AJIEMEHTAMU TEOPUU MHOXECTB.

MHokecTBa M OTHOLIEHHUS MEK1Y HUMH

MHOXEeCTBO, Xapakmepucmuyeckoe C8OUCME0 MHOMCeCmsed, HSIEMEHT MHOKECTBA,
nycmoe, Koneunoe, beckoneunoe mHoxcecmeo. IlogmHoxecTBo. OTHOIIEHUE TTPUHAIIIEKHOCTH,
BKIIIOUEHUS, PABEHCTBA. DIIEMEHThl MHOXECTBA, CIIOCOOBI 3aJaHMsI MHOXKECTB, pACHO3HABAHUE
HOOMHONCECMS U IIEMEHMO8 NOOMHONCECE C UCNONb308AHUEeM KpYeos Diliepa.

Onepauuu HaJ MHOKeCTBAMM

[lepeceyenne u oOOBEOUHEHHWE MHOXKECTB. PasHocmb MHOXMCECM8, OONOIHEHUE
MHOdHCecmea. inmepnpemayus onepayuii Ha0 MHOJCECMEAMU C NOMOWbIO Kpy208 Diiiepa.

DJIeMeHTbI JIOTUKH

Omnpenenenue. YTBepxkaeHUa. AKCHUOMBI U TeopeMbl. JlokazarenbcTBo. [oka3aTenbcTBO
oT mpoTuBHOTO. Teopema, oOpaTHas nanHo#. [Ipumep u KOHTpHIpUMED.

Bricka3biBaHUA

HNcTUHHOCTD M JIOKHOCTBH BBICKa3bIBaHUS. (C0dICHbIE U HNpOCMblE  BbICKA3LIBAHUS.
Onepayuu Hao 6biCKA3bIAHUAMU C UCHOIb308AHUEM NOSUYECKUX CBA30K. U, UlU, He. YcloeHbvle

BbICKA3bIBAHUSL (UMNIUKAYULL).



Cooepicanue Kypca mamemamuku 6 5—6 knaccax

HartypaJbHble 4yHCIa U HYJIb

HaTtypaabHbIii psii YHCeJl M ero CBOMCTBA

HatypanpHOoe 4MCiI0, MHOXECTBO HATypalbHBIX YHCENT M €ro CBOMCTBA, M300pakeHue
HaTypaJbHBIX YHMCEJI TOYKAMM Ha YHUCIOBOM MHpsAMOH. Vcronb30BaHHME CBOMCTB HaTypaJbHBIX
YHCeJl IPY PEILICHUN 3a]ay.

3anuch U YTeHHe HATYPAJIbHBIX YHCEJ

Paznuune mexnay uudpoil u umcnom. llo3unmoHHas 3amuch HATYpaJbHOTO YHCIIA,
IIOMECTHOE 3HAYCHHE IUQPBI, Pa3psAbl U KIACChl, COOTHOIIECHHE MEXIy ABYMS COCEIHUMH
pa3psIHBIMU €IMHULAMY, YTCHUE U 3aIIACh HATYypPaJIbHBIX YHMCEIL.

Oxpyrienue HaTypaJbHBIX YHCEJI

Heo6xoaumocts okpyrienus. [IpaBuiio oKpyrieHus HATYpalbHBIX YHCEL.

CpaBHeHMe HATYpPaAJILHBIX YHcesl, CPaBHeHHe ¢ yucyaoMm ()

IlonsTHE O CPABHEHMH YHUCEII, CPABHEHHUE HATYpPaAJIbHBIX YACEN APYT C IPYTOM U C HYJIEM,
MaTeMaTHUYeCcKasl 3aliCh CPaBHEHUH, CIOCOOBI CPAaBHEHUS YUCE].

JelcTBHSA ¢ HATYPAJBbHBIMH YHCIAMH

CnoxxeHue M BbIUMTAHUE, KOMIIOHEHTBI CIOXKEHHS M BBIYUTAHMS, CBSI3b MEXAY HUMH,
HaXO0XJICHNE CYMMBI U Pa3HOCTH, U3MEHEHUE CyMMBI U PA3HOCTH IIPU U3MEHEHUHM KOMIIOHEHTOB
CJI0’KE€HHUS U BBIYUTAHUA.

YMHOXEHUE U JeJIeHUEe, KOMIIOHEHTBl YMHOXCHHUSA M JEIEHUdA, CBA3b MEXAY HHUMH,
YMHOXEHHE U CJIOXKEHHE B CTOJIOMK, JEJIEHUE YTOJIKOM, IpPOBEpPKa pe3yjbTaTa C MOMOIIbIO
HNPUKUAKA U 0OpaTHOTO JEHCTBUS.

IlepemecTUTENBHBII U COYETATENbHBIM  3aKOHBI  CIIOKEHUSA W YMHOXKEHHI,
pacrpeIeuTeNIbHbIA 3aKOH YMHOXEHHSI OTHOCUTEIBHO CIO0XEHUS, 000CHO8AHUE aAN2OPUMMO8
8bINOTHEHUS APUPMEMUUECKUX OetiCEUli.

CreneHb ¢ HATYpaJbHBIM MOKa3aTeJeM

3anuch 4Mciaa B BUJE CYMMBI pa3psiiHbIX CJIaracéMbIX, NHOPSAJOK BBIIIOJHEHMS AEHCTBUM B
BBIPDAKECHUAX, COACPXKALIUX CTENEHb, BBIYMCICHUE 3HAYCHUN BBIPAXKEHUN, COAEpKALIUX
CTEIEHb.

Yucii0BbIe BHIPAKECHUS

UuciioBoe BBIPAKEHUE U €T0 3HAYEHUE, MIOPSALOK BBIIIOJHEHUS IEHCTBUIA.

Jenenne ¢ octaTkoM

JleneHue ¢ OCTaTKOM Ha MHOXECTBE HATYpaJbHBIX YHUCEIN, CBOUCMEa OeNeHUs C
ocmamxom. [IpakTHdeckne 3a1a4u Ha JAEJIEHHE C OCTAaTKOM.

CBoiicTBa M NIPU3HAKH J1eJIUMOCTH



CBOWMCTBO AEMMMOCTH CyMMBI (pa3HOCTH) Ha uncio. [Ipu3naku nemumocTu Ha 2, 3, 5, 9,
10. Ilpusuaxu oeaumocmu na 4, 6, 8, 11. Joxazamenocmeo npusnaxog oerumocmu. Pemenue
NPAaKTUYECKHX 3a/1a4 C TPUMEHEHUEM MIPU3HAKOB JCTUMOCTH.

Pa3o:keHue yucjia HA NPOCThIe MHOKUTE/IH

[IpocTeie U cocTaBHbIE YUCHa, pewemo Ipamocghena.

Pa3noxxeHne HaTypalbHOIO YMCIIa HA MHOXKUTENH, Pa3I0KEHUE Ha IIPOCTIE MHOKUTEIH.
Konuuecmeo Oenumeneii uucna, ancopumm pasilodceHus YUCia HA NPOCmbvle MHOMCUMENU,
OCHOBHAsL Meopema apughmMemuxu.

AsiredOpanyeckue BbIpasKeHMsI

Hcnonb3oBanue OyKB JUisi 0003HAYCHUS YUCENl, BEIYMCICHUE 3HAUYCHHS alTreOpandeckoro
BBIPQXCHHS, TIPUMEHEHUE JIreOpanvecKnX BBIPAKEHUHN IS 3allFCH CBOWCTB aprU(PMETHUCCKHUX
NeicTBUi, MpeoOpa3oBaHue anredpandeckux BhIPAKECHUH.

JennTesin u KpaTHbIE

JlenmuTenb U ero CBOWCTBA, OOMIMKA JIEIHUTENh IBYX U O0Jee Yucel, HanOOIbIIUi 00Iuid
JIeNTUTeNh, B3aUMHO TPOCTHIC YMCIIa, HAXOXKIACHUE HauOombIero odmero aenurens. Kparnoe u
€ro CBOICTBa, 0o0IIee KpaTHOE JABYX U 0OoJjee uyucel, HauMeHblee o0Iiee KpaTHOe, CIOCOObI
HAXO0X/ICHUS HAUMEHBIIIETO 00IIEro KpaTHoro.

JApoon

OO0bIKHOBEHHBbIE IPOOH

Hons, yacth, apoOHOEe uucio, ApoOb. JpoOHOe uMCIO Kak pe3ynbTaT JAeeHHUS.
[TpaBuiibHBIE U HEMIPABUIbHBIE TPOOH, CMEIIaHHAs IPOOh (CMEIIaHHOE YUCIIO).

3anuch HaTypaJbHOTO YMCIIA B BUJE IpOOH C 3aJaHHBIM 3HaMEHaTelleM, IpeoOpa3oBaHue
CMEIIaHHOM IpoOU B HEMPABHIIbHYIO IPOOb U HA0OOPOT.

ITpuBenenue apobeii k odeMy 3HamMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.

CnoxxeHue ¥ BbIUMTAHHE OOBIKHOBEHHBIX JpoOeil. VYMHOXeHHEe | JeJeHue
OOBIKHOBEHHBIX APOOEH.

Apudmerrueckue AeMCTBHSI CO CMEIIaHHBIMU JPOOSIMHU.

Apudmerndeckre 1eHCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobul payuoHanuzayuu bl4UCIeHUll U UX npuMeHeHue npu 8bINOIHEeHUU Oetucmeul.

JecaTu4HbIE IPOOH

enast u npobHast yacTu aecatuyHod Apodu. [IpeoOpazoBanue aecaTUYHBIX ApoOel B
oObIKHOBeHHBIE. CpaBHEHHE AECATUYHBIX ApobOei. CloKeHHe W BBIYMTAHUE JECATHYHBIX
npobeit. OkpyrieHne AECATHYHBIX ApoOeil. YMHOXKEeHHE U JeJeHHE AECATHUYHBIX ApoOeil.
IIpeobpazosanue 00bIKHOBeHHBIX Opobel 8 Oecamuunble Opoou. Koneunvie u 6Oeckoneumvie

Odecsamuunble Opoou.



OTHOEHne ABYX YHCe

Macmtab ©Ha Ttwtane u kaprte. IIpomopmmu. CBoiicTBa MPONOPLUH, HpPUMEHEHHE
IIPONOPLUI U OTHOLICHUM IIPYU PELICHUH 3a1a4.

Cpennee apupmernyeckoe qucea

Cpennee apudmernyeckoe 1Byx uyucen. MzobpaxxeHnue cpenHero apupMeTuyeckoro AByx
YyCeJ HAa 4YUCIOBOM IpsAMOM. PeleHue IpakTHYeCKMX 3alad ¢ IPUMEHEHUEM CpPEIHEro
apupmetrueckoro. CpedHnee apugmemuyeckoe HeCKOIbKUX YUCEI.

IIpoueHTHI

IlonsiTe mnpoueHTa. BpluMcieHHe NPOLIEHTOB OT YWCIA W YHCIA II0 HM3BECTHOMY
IIPOLICHTY, BBIPAKEHNE OTHOILLIEHHUS B IPOLEHTaX. PellleHne HeClIO0KHbIX NMPAaKTUYECKUX 3a1ad C
IIPOLICHTAMM.

JAnarpamMmMbl

CronbuaTtble M KpyroBble auarpaMmbl. M3pineueHue wuHpoOpMalMM U3 JHarpaMM.
H300pasicenue ouaspamm no yucio8bim OAHHbIM.

PauuonanbHbIe YncIa

ITost0KkuTEIBHBIC M OTPHIIATEIbHBIC YHCJIA

N300pakeHue yucen Ha YUCIOBOM (KoopauHaTHON) npssMoil. CpaBHeHue uncesn. Moaysib
4yycia, FeoOMEeTpUYecKas HHTepIpeTanus MOAyJs uucia. J[eWMCTBUSA € IOJOKHUTEIbHBIMU U
OTPHLIATEIBHBIMU YMCIIAMH. MHOXECTBO LEJIBIX YHCEI.

Ilonsitne o0 panuoHaJbLHOM u4mMcie. [lepsuunoe npedcmagneHue o0 MHOMNCECHEE
payuonanvhulx yucen. JIeNCTBUsI ¢ pallMOHAIBHBIMU YHACIAMH.

PemieHue TeKCTOBBIX 32124

Eaununbl uM3MepeHMii: JIUHBL, IUIOIIAAM, OOBEMa, Macchl, BPEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEX]y C€IMHULAMU HU3MEPEHMS KaXIOH BEIMUYMHBL. 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHUE; IMPOU3BOAMUTENBHOCTh, BpeMs, paboTa; IeHa,
KOJIMYECTBO, CTOUMOCTb.

3anaun Ha Bce apupMeTHUeCKUE TeHCTBUS

Perienue TEeKCTOBBIX 3aau aprumMeTnueckuM criocooom. Mcnonb3oBanue Tabimil, cxem,
4epTEeKEN, APYTUX CPEACTB NPEACTABICHUS JaHHBIX IPU PEILICHUH 3aa4u.

3agaum Ha ABUKEHHUE, PA00Ty M MOKYNKH

Pemennie HecnoXHBIX 3a/ad Ha JBI)KEHHE B IMPOTHUBOIOJIOKHBIX HAIIPAaBJICHUAX, B
OJIHOM HaIpaBJIEHUH, JBM)KEHHME IO PEKE MO TEUEHHUIO U NMPOTHB TeueHHs. PemieHue 3amad Ha
COBMECTHYIO paboTty. [Ipumenenue npobeii mpu pereHnu 3aaad.

3agaum HA YACTH, 10JIH, IPOLEHTHI



Pemenue 3amau Ha HaxXOXKJEHHE YacTH YMCIIa U YKcia Mo ero yactu. Pemenue 3agau Ha
IPOLEHTHI U 1onu. [IpuMeHeHrne nponopuuil Npy peleHUH 3a4a4.

Jloruyeckue 3agaum

Pemennie HecnOXHBIX JIOTUYECKUX 3alay. Pewenue nocuyeckux 3a0ay ¢ NOMOWbIO
epaghos, mabnuy.

OcHOBHbIE MeTOIbl pelleHHs] TeKCTOBBIX 3aaa4y: apudMeTHYecKuil, mepedop
BapUaHTOB.

Harasanasi reomerpusi

Ourypsl B okpyKaroieM Mupe. Harnsanele npeactaBieHus o Gurypax Ha MIOCKOCTH:
npsiMasi, OTPE30K, JIy4, YroJj, JoMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpYyT. UeThIpexyroyibHUK,
IPSIMOYTOJIBHUK, KBajpaT. TpeyroibHUK, 6uobl mpeyeonrvhukos. Ilpasuibhvle MHO20Y201bHUKU.
N300paxeHre OCHOBHBIX T€OMETpUUECKUX GUTYp. B3aumHoe pacnonodxcenue 08yx npsamulx, 08yx
OKpYJCHOCmeEU, NpAMOU U OKpydcHocmu. J{nmuHa oTpe3ka, JIOMaHoOW. EnuHuubl nM3MepeHus
nuHbl. [locTpoenue oTpeska 3aganHou JnuHbl. Buasl yriios. ['pagycHas mepa yria. smepenne
U TIOCTPOEHUE YIJIOB C MIOMOILBIO TPAHCIIOPTHPA.

[lepumerp wmHoOroyronpHuka. Ilonstue mmomaaun QUIypsl; €IWHULBI H3MEPEHUS
wiomany. [Tnomane npsmoyronbHuka, kBaapara. [IpubnmkenHoe nusmepenue mwiomanu Guryp
Ha KJeTyaTon Oymare. Pagnosenuxue gucypol.

Harnsinuele npeacraBieHuss O MPOCTPAHCTBEHHBIX (UIypax: KyO, mapajuiesenumnen,
npu3Ma, mupamujaa, map, cdepa, KoHyc, IMHAP. V300pakeHre MPOCTPaAaHCTBEHHBIX (QUTYP.
Ilpumepvr  ceuenuii. Mnozozpannuku. Ilpasunvuvie mHococpanHuku. Ilpumepbl pa3BepTOK
MHOTOTPaHHHUKOB, LIUJIMH/Ipa U KOHYCA.

[Tonsitue o6bema; enuHUIBI 00beMa. OOBEM IPSAMOYTOJILHOTO MapasuieNenumesna, Kyoa.

[lonstne o paBeHctBe ¢Quryp. lLleHTpanbHas, oceBas U 3epKalbHASL CUMMETPHH.
N300paxeHne CHMMETPUYHBIX QUTYD.

Pemenue npakTuyeckux 3ajad ¢ IPUMEHEHUEM IIPOCTEHIINX CBOWCTB (UTYD.

HcTopust MaTeMaTuKu

Tossnenue yugp, 6yxe8, uepoenughos 8 npoyecce cuema u pacnpeoeienusi npooyKmos Ha
pesnem Brusxcnem Bocmoke. Césazb ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmuoecamepuunoii cucmemol cuucnenus. Ilosenenue oecamuunoi 3anucu
yucer.

Pooicoenue u pazsumue apugpmemuxu namypanonvix uucen. HOK, HO/[, npocmoie uucaa.
Pewemo Spamocghena.

llosasnenue nyna u ompuyamenvuuix yucen 6 mamemamuxe opesnocmu. Pone [Juogpanma.

Ilouemy (—1)(—1) =+1?



Ilpoou 6 Baeunone, Ecunme, Pume. Omxpvimue Oecsimuunbix Opobeti. CmapunHbvie

cucmemvl mep. [lecamuunvle Opoou u mempuueckas cucmema mep. JI. Maenuyxuil.

Cooeporcanue Kypca mamemamuku 6 7—9 Knaccax

Auredpa

Yucaa

PanyoHajJnLHBIE YHCJIA

MHoxecTBO panuoHaNbHBIX 4YHcel. CpaBHEHHE palMOHaJIbHBIX uuced. JleficTBus c
palMoHANBHBIMU YucIaMu. [lpedcmasnenue payuoHaibHo20 YUcia 0ecamuyHol Opoovio.

HppaunuonajbHble YHCIa

ITonstue HPppallMOHAJIBHOI'O 4YHCJIa. Pacno3naBanue HppalMOHAJIBbHBIX YHUCCII. HpI/IMepBI

JoKa3aTenbcTB B anredpe. HMppanuoHanbHOCTH 4HCIA \/E . IlpumeHeHne B TeOMETPHH.
CpasHenue uppayuonanoHulx yucen. MHodcecmeo oeticmeumenbHulX Yucerl.

ToxknecTBeHHbIE IPe0OPa30BaAHUSA

YucsioBble U OYKBeHHbIE BbIPAKEHHA

Boipaxkenue ¢ nepemeHHOW. 3HaueHue BbIpakeHUs. [lojcTaHOBKa BBIpaXKEHHUI BMECTO
MEePEMEHHBIX.

Ieanie BbIpaxeHUst

Crenenpb ¢ HaTypaJbHbIM IOKa3aTeneM M ee cBoiicTBa. IIpeoOpa3oBaHus BbIpa’keHUH,
COJIep KAINX CTETIEHHU C HATYPaJIbHBIM ITOKA3aTeNIEM.

OnHouneH, MHorowieH. JIeHCTBHS C OJHOWIEHAMH W MHOTOWIEHaAMH (CIOXEHHE,
BbIUHMTaHUE, YMHOXKEHHE). DOPMYIIbI COKPAIIEHHOTO YMHOXKEHHSI: Pa3HOCTh KBAAPaTOB, KBAApPaT
CYMMBI U pa3HOCTH. Pa3nokeHre MHOTOWIEHa HA MHOXKUTEINN: BBIHECEHHE OOIIETO MHOMKHTEIS
3a CKOOKH, epynnupoexa, npumeHeHue @Qopmyn COKpaweHHo2o ymuodcenus. Keadpammulii
Mpexujiet, pasioxHceHue KeaopamHno20 mpexuieHa Ha MHONCUMEU.

Jlpo0HO-panHoOHAIbHBIE BbIPAKEHUS

Crenenp c nenslM mnokasareneM. IIpeoOpa3oBaHue JpoOHO-TUHEWHBIX BBIPAXKEHUN:
CIIO)KEHUE, YMHOXKEHHE, JIeNIeHUe. Aneebpauieckas Opobs. JJonycmumbie 3HAYEHUs. NePeMeHHbIX
6 OpobOHO-payuoHanbhvix evipadcenusx. Cokpawenue ancedbpauveckux opoodet. Ilpusedenue
aneebpauveckux opodeii Kk obwemy 3namenamenio. [elicmeus ¢ ancedpaudeckumu OpoOIMU:
cllodiceHue, 8bluumanue, YMHoJceHue, oelieHue, 6036e0eHue 8 CeneHb.

IIpeobpazosanue gvipasicenuti, cO0epHCAUUX 3HAK MOOYIIA.

KBaapaTHbie kopHn



Apudmernueckuii KBaJpaTHBI KOpeHb. [IpeoOpa3oBaHue BBIPAKEHUM, COACPIKAIIUX
KBaJIpaTHbIE KOPHHU: YMHOXXCHHE, JICJICHHE, BBIHECEHHWE MHOXHTENs U3-TI0Jl 3HaKa KOPHS,
BHeceHUue MHOJCUmesi N0O 3HAK KOPHSL.

YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YHCIIOBBIX paBEHCTB. PaBEHCTBO C MEpEMEHHOM.

YpaBHeHus

[lonsiTne ypaBHeHHMST M KOpHS YypaBHeHUS. [Ipedcmaeénenue o0 pagHOCUTIbLHOCMU
ypaeuenuti. Obracmo onpedenerus ypasHerus (001acmsb 00Ny CMUMbBIX 3HAUEHUL NePeMeHHOl).

JIuHeiiHOe ypaBHEHHE U er0 KOPHU

Pemenue nuHelHbIX ypaBHeHUH. Jluneiinoe ypasnenue c napamempom. Konuuecmeo
KOpHell TUHetiHo20 ypasheHus. Pewenue nuneunsix ypasHenuil ¢ napamempom.

KBaagpaTHoe ypaBHeHHe M €10 KOPHU

KBagparueie ypaBHenus. HemonHble KBajpaTHble ypaBHEHHS. JMCKpUMHHAHT
KBaApaTHOro YypaBHeHusd. Dopmyna KOpHEHW KBaJIpaTHOrO ypaBHEeHMs. Ieopema Buema.
Teopema, obpamnas meopeme Buema. PenieHne KBaIpaTHBIX YpaBHEHHI:MCIIOIb30BaHHE
dbopMynbl Ui HaXOXACHUS KOPHEW, epaguyeckuii memod peuienus, pasiodceHue Ha
MHOXMCUmenu, noobop KopHel ¢ UChONb308aHuem meopemvl Buema. Konuuecmeo kopheii
K8AOPAMHO20 YPABHEHUsl 8 3A8UCUMOCTU OMm e20 OucKkpumunauma. buxeaopamuvle ypagnenus.
Ypasuenus, ceooumvie xk nunetinvim u kadpamuvim. Keadpammuovie ypagrnenus c napamempom.

JApoOHO-panMoHaIbHbIC YPABHEHUS

Pemenue mpocredmux ApoOHO-TUHEHHBIX ypaBHEHUHU. Peuenue 0poOHO-payuoHaAIbHbIX
VPABHEeHUlI.

Memo0owi pewienus ypasHenuii: Memoovl pasHOCUTbHBIX NPeodPAa308aHull, Memoo 3aMeHbl

nepemennol, epaguueckuti memoo. Hcnonvzoeanue ceoticme yHKyull npu peueHuu ypagHeHul.

IIpocmetiwue uppayuonanvHvle ypagueHus 6uoa 1} f(x)=a, \/f (x) = \/g (x).

Ypasnenus suoa X" =a .Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHEeHUH

VYpaBHeHHE C AByMs IepeMeHHbIMU. JIMHENHHOE ypaBHEHHE C JIByMsI NEPEMEHHBIMM.
Ipsmas kax epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUS C 08YMs NEPEMEHHbIMU.

[TonsTue cucremsl ypaBHeHUN. Perienue cuctemsl ypaBHEHUMN.

MeTobl peleHusl CUCTEM JIMHEHHBIX YPaBHEHUH C IByMS MIEPEMEHHBIMU: 2pagduieckull
Memoo, Memoo CNOHCeHUsl, METO]T TIOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.



HepaBencrBa

Uucnosbie HepaBeHCTBA. CBOWCTBA YMCIIOBBIX HEpaBeHCTB. [IpoBepka cripaBeIMBOCTH
HEPABEHCTB IIPH 33/1aHHBIX 3HAYEHUSIX [IEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHCTBa. QoOnacmy onpeodenenus
HepaseHcmea (001acmes 0ONYCMUMbBIX 3HAYEHUL NePEMEHHOLL).

Pemienue nuHEHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue KeaopamHvlx HepABEHCMSE:
UCNONIb3068AHUE CBOUCME U 2paduKa KeaopamudHou QYHKYuu, mMemoo UuHmepsanos. 3anuco
peutenus KeaopamHo20 HepaseHCmad.

Pewenue yenvix u OpobHO-payuoHanbHvIX HEPABeHCmME MemoOOM UHIMEPBAILOS.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJHOHN MepeMeHHOW. PemieHue cucreM HEpaBEeHCTB C OJHOMN
MEPEMEHHOI: JMHEHHBIX, KgaopamHuvlx. W300pa’keHUE pelIeHUs CHUCTEMbl HEPaBEHCTB Ha
YHUCJIOBOM MPSAMOM. 3anuch pelieHus: CUCTEMbl HEPABEHCTB.

DOyHKIUH

HHonsaTne pyHKUUN

JlekapToBbl ~ KOOpAWMHATBI HA  IUIOCKOCTH. @DOpMHUpOBAaHUE MPEACTABICHUN O
METANpPEeIMETHOM MOHATUU «KOOpAMHATHD. CrocoObl 3amaHus (YHKIWA: aHATUTUYECCKHIA,
rpaduueckuii, Tabauunbiil. I'padux ¢ynknuu. [Ipumeps! GyHKIMH, MOTy4aeMbIX B Ipoliecce
UCCIIEIOBaHMS Pa3IMYHbIX PeaIbHBIX MPOIIECCOB U PEUIeHU 3aJau. 3HaueHue (PyHKIMH B TOUKE.
CpoiicTBa (yHKUMHA: 00JAaCTh ONpEAENCHHUs, MHOXECTBO 3HAYEHUH, HYIH, NPOMEXKYTKH
3HAKOMOCTOSIHCTBA,  YeMmHOCMb/Heuemnocmy, TPOMEXKYTKH BO3pacTaHUs U yObIBaHMS,
HanOoJibIllee U HauMeHbIee 3HaueHus. MccnenoBanue QyHKINM 1O ee Tpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3a0annvle gynkyuu.

JInneiiHass pyHKIUsA

CpoiictBa u rpaduk JuHEHHOW (yHKUMU. VYTI0BOH KOI(Q(UIMEHT MPSMOM.
Pacnonoxenue rpaduka TMHEHHONW (YHKIMU B 3aBUCUMOCTH OT €€ YIJ0BOTO KO3 UIMEHTa U
cBOOOAHOTO wieHa. HaxoocoeHue ko3¢ huyueHmos 1unelHot GYHKYuU no 3a0aHHbIM YCI08UIM:
npoxodcoeHue NpsmMou yepes 08e MoyYKU ¢ 3a0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPIMOU
yepe3 OAHHYI0 MOYKY U NAPALLETbHOU OAHHOU NPAMOLL.

KBaaparnunas pyHkuus

CpoiictBa u rpaduk KBagpaTH4uHOM QyHKIMM (mapabona). [locmpoenue epaguka
Keaopamuunot @yukyuu no moykam. HaxoxneHue HyJell KBagpaTUYHOW (QYHKUINH,

MHOoIHCECMBA 3Haueuuﬁ, NPOMEINCYNKOE6 3HAKONOCMOAHCNEA, NPOMENCYMKOE MOHOMOHHOCMU.



OoOpaTHasi NPONOPUMOHAIBHOCTH

k
CoiicTBa (DyHKIUH Y = k y = —. l'unepbona.
X X

I'pajpuku ¢ynkyuir. Ilpeobpazosanue epaguxa @ynkyuu y = f(x) 02 nocmpoenus

epaguros Qynkyuil 6u0a y = af (kx +b)-+c -

N k
Tpauicu gyriyuil y =a+——. y =/xry =%, y=|x

IlocsienoBaTeIbHOCTH M IPOTPECCHH

YucnoBas  HOCIENOBAaTENbHOCTh.  lIpuMepsl  4HMCIIOBBIX — IOCIEAOBATENbHOCTEH.
beckoneunble mocienoBaTeNbHOCTU. ApHu(MeTHdeckas Mporpeccus U €€  CBOMCTBa.
['eomerpuueckast mporpeccus. Dopmyna obweeo uneHa u cymmvl N NEpevix UieHO8
apugmemuueckoul u 2eomempuueckoii npozpeccuii. Cxo0aWascs 2e0Mempudeckas npocpeccus.

Penrenune TeKCcTOBLIX 3224

3agauu Ha Bce apupMeTHYECKHUE TeiiCTBUS

Pemrenue TeKCTOBBIX 3a1a4u apudmeTnaeckuM criocooom. Mcmonp3oBanue Tabnmi, cxem,
yepTexel, JPyrux CpeaCcTB NPEACTABICHUS JAaHHBIX IIPH PEIICHUU 3a]Ja4H.

3agaum Ha ABUKEeHUE, PA00Ty M MOKYNKH

AHanu3 BO3MOXHBIX CUTYyalluil B3aMMHOT'O PACHOI0KEHHsI O0BEKTOB MPHU UX JABHKEHUH,
COOTHOLLIEHUSI 00BEMOB BBIIIOJIHAEMBIX Pa0OT ITPU COBMECTHON padoTe.

3agauu Ha YACTH, 10JIH, IPOLEHTHI

Pemenue 3ama4 Ha HaXOKJEHUE YaCTH YMCIIA U YKCTA MO ero 4yactu. Pemenue 3amay Ha
IIPOLEHTHI U 1ou. [IpuMeHeHne nponopuuil Npy penieHuy 3aaad.

Jlornueckue 3agaumn

Pemenue nornveckux 3anad. Peutenue 102utieckux 3a0a4 ¢ nOMowbio epagos, mabauy.

OcHOBHBIE MeTO/IbI pellleHUs] TEKCTOBBIX 3a/1a4: apu(pMeTHUEeCKUl, anredpandeckui,
nepebop BapuaHTOB. [lepsuunvie npedcmasnenus o Opyeux Memooax peuwleHus 3a0ay
(ceomempuueckue u epaguyeckue Memoowl).

CraTucTHKA M TeopHs BEPOSATHOCTEH

CraTucruka

Tabnmuunoe u rpaduueckoe NpPEJCTaBICHUE JaHHBIX, CTOJOYAaThle W KPYrOBbIE
MarpaMMbl, TpaguKd, NMPUMEHEHHE IuarpaMM U TpaUKOB JUIs OMMCAHUS 3aBUCHMOCTEH
peaibHbIX BENWYMH, U3BJI€UeHHE MHPOpMANMK U3 TaOMuL, [AMarpaMM U TpaduKoB.
OnucatenbHble CTaTUCTHMYECKHE IOKA3aTeNM YHCIOBBIX HAOOpOB: cpeaHee apupMeTHYECKOe,
Meouana, HauOoOJbIlIee M HaWMEHbIEe 3HaueHUs. Mepbl pacceMBaHUs: pa3Max, oucnepcus u

cmam)apmﬂoe OMKJ/IOHEHUE.



CnyyaliHass W3MEHYMBOCTb. VI3MEHUMBOCTH NpHU H3MEpPEeHUsX. Pewarowue npasuna.
3axonomepHOCMU 8 USMEHUUBLIX BETULUHAX.

CayuaiiHblie cOOBITHS

CrnydaiiHple OTIBITHI (IKCIIEPUMEHTHI), dJEMEHTApPHBIC CIydailHble COOBITHUS (MCXOJBI).
BepostHoctu  aneMeHTapHbIX CcOOBITUHA. CoOOBITUS B CIY4YaHBIX OKCHEPUMEHTaX |
OJIarONPUATCTBYIONIUE JJIEMEHTAPHBIE COOBITHS. BeposITHOCTH citydaliHbIX COOBITHIA. OMBITHI C
PaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU COOBITHSIMH. Kilaccudeckre BEpOSTHOCTHBIC ONBITHI C
UCIIOJIb30BAaHUEM MOHET, KyOUKOB. [Ipedcmasnenue coovimuii ¢ nomowpro ouazpamm Jiiepa.
Ilpomueononosicrvie cobvimus, obOveouneHue u nepecederue cobvimutl. Ilpasuno crodcenus
sepossmuocmeti. Cnyyatinoiti  evloop. Ilpeocmasnenue dxcnepumenma 6 6ude Oepesd.
Heszasucumvie  coovimus. Ymnoorcenue  eeposmmnocmeii  nezasucumvix  coovimuii.
Ilocneoosamenvuvie nezagucumvie ucnvimanus. llpencraBieHne 0 HE3aBUCUMBIX COOBITHSX B
YKU3HU.

Dnemenmovlt KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanosku, Gaxmopuan uyucia. Couemanus u YUCLO
couemanuti. @opmyna uucna cowemanutl. Tpeyeonvuux Ilackans. Onvimsl ¢ O0IGWUM YUCIOM
PABHOBO3MOIICHBIX  INEeMEHMAPHBIX cobvimuil. Buvluucnenue eepoamuocmeti 6 Onvlmax c
npumenenuem KomoOunamopuwix gopmyn. Hcnvimanus bepuyniu.  Yenex u  ueyoaua.
Beposmnocmu coovimuii 6 cepuu ucnoimanuti bepnynnu.

Cnyuaiinvle éenuuunsl

3Hakomcmeo co CaAyuauHbiMU BeIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEeMmHbIX
caydatinolx genudun. Pacnpedenenue eeposmuocmei. Mamemamuueckoe oocuoanue. Ceoticmea
Mamemamuyecko2o oxcuoanus. Ilonamue o 3akone 6onvuux yucen. Msmepenue eeposamuocmetl.
Ilpumenenue 3axona O6OMLWUX UUCENL 6 COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUMU,
obecneyeHuu 6e30NACHOCMU HACENIeHUS. 8 UPE3BbIYAUHBIX CUMYAYUSIX.

I'eomerpus

I'eomeTpuueckue purypsi

@urypsl B reOMeTPHHU U B OKPY:KaK0IeM MUpe

I'eomeTpuueckas ¢urypa. @opmMupoBaHue MPeACTaBICHUN O METAPEAMETHOM MOHATUU
«purypay.

Touka, TuHUA, OTPE30K, IpsiMast, Ty, JIoMaHasl, IJI0CKOCTh, yToJl, OUCCEKTpHUca yriia u ee
CBOICTBa, BUJBI YTIIOB, MHOTOYTOJILHUKH, KPYT.

OceBas cummMeTpus reoMeTprueckux puryp. LleHTpanbHas cMMMETpHS TEOMETPHUECKUX
duryp.

MHOroyroJibHuKHu



MHOroyroiapbHUK, €ro OJJEMEHTbl M €ro CcBoMcTBa. Pacmo3HaBaHHE€ HEKOTOPBIX
MHOT'OYTI'OJIbHUKOB. Buinykivle u HegblnyKivle MHO20y20 bHuKU. ITpaBUIIbHbIE MHOTOYTOJIbHUKH.

TpeyronbHuku. BeicoTa, Menuana, OHCCEKTpUca, CPEIHSAS JMHUS TPEYroJIbHUKA.
PaBHOOEpEeHHBI TPEYroJIbHUK, €r0 CBOMCTBA M MpPHU3HAKH. PaBHOCTOPOHHUN TPEYroJIbHHK.
[IpaMOyroyiibHBIN,  OCTPOYTOJbHBIA, TYHNOYTOJbHBIA  TPEYrOJbHUKUA. BHemHue  yribl
TpeyrojibHuKa. HepaBeHCTBO TpeyrojapHUKA.

YetsipexyronpHuky. llapamnenorpamm, pomO, NpSMOYrodbHUK, KBaapaT, Tpamerus,
paBHOOeApeHHas Tparenus. CBONCTBA U MPU3HAKU MapalljiesiorpaMmma, pom0a, mpsMOyroJibHUKA,
KBaJpara.

OKpyXHOCTDb, KPyT

OKpy’>KHOCTb, KpYyI, UX DJIEMEHTbl U CBOICTBA; LEHTPAJIbHbIE U BIHMCAHHBIE YIJIBI.
KacarenbHast u cexywas K OKpYXKHOCTH, ux ceoucmea. BimcaHHble U ONKMCAHHBIE OKPY>KHOCTHU
JUISl TPEYTOJIbHUKOB, Yemblpexy20bHUKO8, NPAGUIbHBIX MHO20Y201bHUKOS.

I'eomeTpuueckue purypsl B npocTpancTse (00beMHbIe TeJla)

MHnococpannuk u e2o snemenmol. Hazeanusa mMHO202paHHUKOE C pA3HLIM NONOICEHUEM U
Konuyecmeom epawet. llepBUuYHbBIE MPENCTAaBICHUS O MUPAMHJE, Napajlieienuneae, Mpu3Me,
cdepe, mape, HUIMHAPE, KOHYCE, UX dJIEMEHTaX U MPOCTEUIINX CBONCTBAX.

OTHOmEeHust

PagsencrBo ¢puryp

CBoiicTBa paBHBIX TPEYrOJbHUKOB. [I[pU3HaKku paBeHCTBA TPEYTOJIbHUKOB.

IMapanieJbHOCTH NPSIMBIX

[Ipu3Haky ¥ CBOMCTBA MapalieldbHBIX MNPAMBIX. Akcuoma napannenvrocmu Eexnuoa.
Teopema Daneca.

IlepnenauKyAsipHble NPSIMbIE

IIpsamoii yron. Ilepnenaukynsp k npsmoil. Haknonnas, npoekuus. CepenuHHBIN
NEePNEeHIUKYIAp K oTpe3Ky. Ceoticmea u npusHaKu nepneHOUKyIsApHOCMU.

Ilooobue

IIponopyuonanvhvie ompesxu, noooodue ¢ueyp. Ilooodnvie mpeyzonvruxu. Ilpusnaxu
nooobdus.

B3anMHoe pacnosiokeHue PsIMON U OKPYKHOCTH, 08YX OKPYIHCHOCMELL.

N3mepenus u BoIuncIeHUS

Beanunnbl

[lonsstue Benuuunbl. JnunHa. W3mepenune uMHbL. EnWHULBL U3MEpPEHUS JUIMHBIL.

Benmnunna yrna. ['pagychHas mepa yria.



[TonsaTe o TUIOMAAM TUIOCKOM (UTYphl M €€ CBOWCTBaxX. V3MepeHue Tiomaziei.
Enuuuiel n3MepeHus MII0Ia .

[IpencraBnenue 06 odbeMe u ero cBoicTBax. M3mepenue oovema. Enunanibl uamepenus
00BEMOB.

H3mepenus 1 BbIYMCICHUSA

WHcTpyMeHTBI 111 U3MEPEHUN U MOCTPOEHUH; N3MEPEHUE U BBIYMCIIEHUE YIJIOB, JJIMH
(paccrosinuit), iomanei. TpuroHomerpuueckue (YHKIHUHM OCTPOTO yria B MPSIMOYTOJIHHOM
TpeyroiapHuke Ipuconomempuueckue Qynkyuu myno2o yena. BblUHMCIEHHE 3JEMEHTOB
TPEYrOJIbHUKOB C HCIIOJIB30BAHUEM TPUTOHOMETPHUYECKUX COOTHOIIEHHH. DopMyrnsl IuIOmanu
TPEYrojibHUKa, MapajuleJiorpaMMa M €ro YacTHBIX BUIOB, (HOPMYJbl UIMHBI OKPYXHOCTH H
wioniaau kpyra. CpaBHeHue u BerauciieHue miomaaei. Teopema [Tudaropa. Teopema cunycos.
Teopema kocumycos.

Paccrosinus

Paccrosinne Mexnay Toukamu. PaccTosHME OT TOUKM 10 HpAMOU. Paccmosnue medxncoy
Queypamu.

I'eomeTpuyeckue nocTpoeHus

I'eomeTpHrueckue MoCTpOeHUs ISl WIUTIOCTPALIMM CBOMCTB T€OMETPUUYECKUX (QUTYP.

NHCcTpyMEHTBI JUIsi TOCTPOCHMM: LUPKYJb, JMHEHKA, YroNbHUK. [Ipocmetiwiue
NOCMPOeHUs YUPKYIeM U JUHEUKOU. NOCMpoeHue Ouccekmpucvl yaid, NepneHoOUuKyaapa K
NPAMOI, Y2id, pagH020 OaGHHOMY,

Ilocmpoenue mpey201bHUKO8 NO Mpem CIOPOHAM, 08VM CHOPOHAM U Y2y MeHCOY HUMU,
CMOPOHE U 08YM NPUNEINCAUYUM K Hell Y2NaM.

enenue ompeska 6 0aHHOM OMHOUIEHUU.

I'eomeTpuyeckune npeodpa3oBaHus

IIpeoOpa3oBanus

[lonsitTue  mpeoOpa3zoBanus.  [IpencraBieHne O ~ MeTanpeAMETHOM  MOHSITHU
«rpeoOpaszoBanue». [lodoodue.

JABukenust

OceBas U LEHTpaJbHAs CUMMETpPHUS, NOBOpOmM U napanienvhvili neperoc. Kombunayuu
08UICEHUT HA NIOCKOCMU U UX CBOUICMEA.

BekTopbl M1 KOOPAUHATHI HA MVIOCKOCTH

BekTopsl

[Tonatue BekTOpa, AEHCTBHS HajJ BEKTOpPAaMH, MCIIOJIb30BAaHHE BEKTOPOB B (DU3HKE,
DPAsodiCceHUe 6eKmMopa Ha cocmasiiioujue, CKaiapHoe npousseoenue.

Koopaunarsi



OcCHOBHbIE TIOHSITUSI, KOOPOUHAMbBI  GEKMOpPA, PACCMOSHUE MedHcOy  MOYKAMU.
Koopounamur cepeounvt ompesxa. Ypasuenus gueyp.

Ilpumenenue 8ekmopo8 u KOOpOUHAM Oid peuleHus NPOCMelUx 2e0MempuiecKux
3adau.

HcTropusi MaTeMaTUKHU

Bosnuxknoeenue mamemamuxu kax Hayku, smanvl ee pazeumus. OcHoGHble pazoenvl
Mamemamuxu. Beioaowuecs mamemamuky u ux 6K1ao 6 paseumue HayKu.

beckoneunocmv mnooicecmsa npocmuix uucen. Yucaa u onunsl ompesxos. Payuonanvroie
yucna. Ilompebnocme 6 uppayuonanvueix uuciax. Llxkona lugacopa

3apooicoenue ancebpvr 6 neopax apugpmemuxu. An-Xopesmu. Poowcoenue 0yK8eHHOLU
cumsonuku. Il. @epma, ©. Buem, P. [lexapm. Hcmopus éonpoca o HaxodcoeHuu popmyn KopHet
aneebpauveckux ypasHenuti cmenenel, oonvuux yemvipex. H. Tapmanvs, /[c. Kapoano, H.X.
Abenv, 3. I'anya.

Tlossnenue memooa KoOOpOUHam, NO3BONAIOULE20 NEPeBOOUMb 2eoMempuiecKue 00beKmbl
Ha A3bIK aneeopul. Tlosenenue epaguros gpyukyuii. P. [Jexapm, I1. @epma. [Ipumepol paznuyunvlx
cucmem KOOpOUHam.

3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o kporuxkax, uucia Qudbonayuu. 3aoaua o
waxmamuou 0ocke. CX00UMOCMb 2e0MempuiecKoll Npocpeccuul.

Hcmoku meopuu eeposmnocmeu: cmpaxogoe oeno, azapmuvle uepel. 11 Depma,
b.Ilackane, A. bepuynnu, A.H.Konmozopos.

Om 3emnedenusn x eeomempuu. Ilugpazop u ezo wkona. @anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npagunvHblx MmHO20y201bHUKOS. Tpuccekyus yena. Keaopamypa
Kkpyea. Yoeoenue xyoa. Mcmopus uucna w. 3onomoe ceuenue. «Hauanay Esxauoa. JI Diinep,
H .U Jlobauesckuu. Ucmopus namozo nocmynama.

T'eomempus u uckyccmeo. I eomempuieckue 3aKOHOMEPHOCMU OKPYIHCATOUe20 MUpQ.

Acmponomus u ceomempus. Ymo u kax ysnanu Anaxcazop, Ipamocgen u Apucmapx o
paszmepax Jlynol, 3emau u Coanya. Paccmoanus om 3emau 0o Jlymer u Connya. Hzmepenue
paccmosanus om 3emau 0o Mapca.

Ponv poccutickux yuenwvix 6 passumuu mamemamuxu: JI. Dinep. H.U. Jlobayesckuii,
11.J1. Yebvrues, C. Kosanesckas, A.H. Konmozcopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wikona mamemamuueckux u HaA8UeAYKUX

Hayk, pazsumue poccutickozo ¢noma, A.H. Kpwinos. Kocmuueckas npoepamma u M.B. Kenoviui.

Cooeporcanue Kypca mamemamuku 6 7-9 Knaccax (y2iyo.1eHHblil yposeHs)

Auredpa



Yucaa

PanumonanbHble yncia

CpaBHeHHE palMOHaIbHBIX yucell. J[elicTBUS ¢ palnOHAIbHBIMM yuciiaMu. KoHeuHble U
OeckoHeuHbIe JecATUUHbIE apoou. [IpencraBienue paloHaIbLHOIO YKCIAa B BHUJE JECATHYHON
Ipo0wu.

HppanuonajbHble yucia

[TonsTne nppannoHanbHOro yucia. Pacno3sHaBanue MppalMOHAIBHBIX yncell. [lelicTBus
C MppalMOHAIbHBIMU yuciamMu. CBOMCTBa JEHCTBUM C UPpallMOHATIBHBIMU YKiciaMyd. CpaBHEHUE
MPPALMOHAIBHBIX Yyuceld. MHOXKECTBO AEMCTBUTEIBHBIX YUCEL.

[IpencraBieHus 0 pacIIMPEHUAX YUCIOBBIX MHOXKECTB.

ToxnecTBeHHbIE IPe0OpPa30BaHUA

YuciioBble 1 0yKBEHHbIC BbIPAKECHUS

Beipaxxenue ¢ nepemeHHO#. 3HaueHue BblpakeHUs. [lojcTaHOBKa BbIpa)KEHUH BMECTO
[IEPEMEHHBIX.

3akoHbl apudmermueckux neiictBuid. IlpeoOpa3oBaHMsI UYMCIIOBBIX  BBIPAKCHUH,
COJIEpXKAIINX CTEIIEHU C HaTYPAJIbHBIM U LEJIbIM [TOKA3aTEIIEM.

MHoro4/ieHbl

OpHowieH, cTeneHb oOfHOwIeHa. JlelicTBUA C OAHOWIEHaMU. MHOrowieH, CTeneHb
MHOTrOYJIeHa. 3HA4u€HHUs MHorowieHa. JlelWcTBHUS ¢ MHOTIOWIEHAaMH: CIIOXKEHHE, BBIYMTAHUE,
yMHOXeHue, neneHue. IIpeoOpa3oBaHue 1en0ro BbIpakeHHs B MHOrowieH. ®opmysl
COKpAILLEHHOTO0 YMHOXXEHMsI: Pa3HOCTb KBAJApaToOB, KBaJpaT CYMMbI U pa3HOCTH. POpMyIIbl
peoOpa3oBaHus CyMMbl U Pa3HOCTH KyOOB, KyO CyMMBI M pa3HOCTH. Pa3noxkeHre MHOIOWIEHOB
HAa MHOXKWUTEJIM: BBIHECEHHE OOILEro MHOXHTENS 3a CKOOKH, TPYNIHUPOBKA, UCIOJIb30BaHUE
(bopMysT COKpAIleHHOT0 YMHOKEHUsl. MHOrowieHsl ¢ 0AHOM nepeMeHHON. CTaHIapTHBIN BHUJ
MHOT'O4JIEHA C OJTHOU IEPEMEHHOM.

KBagparssiii TpexwieH. KopHu kBaapaTHOro tpexwineHa. Pa3nokeHne Ha MHOXKUTEIN
KBajpaTHOro TpexwieHa. Teopema Buera. Teopema, oOpatHas Teopeme Buera. Brinenenue
MOJIHOTO KBajpaTa. Pa3noxkeHne Ha MHOXKHUTEIH cIocOOOM BbIJIETIEHHUS TIOJTHOTO KBAIpaTa.

IlousiTHe TOXAECTBA

ToxnaectBenHoe npeoOpazoBanue. [IpeacraBneHne o TOXKAECTBE HAa MHOYKECTBE.

ApoOHo-pannoHaJbHbIe BHIPAKEHUS

Anrebpanueckas 1po0b. [IpeoObpa3zoBaHus BbIpaXKEHUH, COEPKAIIUX CTEIEHU C IEIBIM
nokasareneM. JlomycTumble 3HAYeHHMS MEPEMEHHBIX B JPOOHO-PALMOHANBHBIX BBIPAKECHUSX.
Cokpamienue anrebpanueckux napobeit. I[lpuBenenme anreOpamueckux aApodel Kk obmemy

3HaMeHaTeno. [leficTBus ¢ anredpanyecKuMu ApoOSIMHU: CIOKEHUE, YMHOKEHUE, IETICHHUE.



[IpeobOpazoBanme BeIpaXKEHUM, COIEPKAIIMX 3HAK MOTYIIS.

HppanuoHajbHble BEIPAKEHHUS

Apudmerndeckuii KBagpaTHBIH KOpeHb. JIOMyCTHMBIE 3HAUYEHUS NEPEMEHHBIX B
BBID@KEHUAX, CoJepXkalux apudmerndeckue KBaapaTHble KopHM. IIpeoOpasoBanue
BBIPAXCHU, COAEPIKAIUX KBAJPAaTHbIE KOPHHU.

Kopuun n-pix crenenen. JlomycTumble 3HA4€HUS IIEPEMEHHBIX B  BBIPAKCHUSX,
CoJIepKalInX KOpHU N-bIX cTemneHei. [IpeoOpa3oBaHue BBIPAKECHUI, COACPKAIMMUX KOPHHU N-BIX
CTCIICHEH.

CreneHp ¢ palMOHAJIBHBIM IOKa3aTeneM. [IpeoOpazoBaHue BBIPAKEHUH, COIEpMKAIUX
CTEIEHb C PALIMOHAJIBHBIM IIOKA3aTEIIEM.

YpaBHeHust

PaBencrBa

YucnoBoe paBeHCcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PABEHCTBO C MEpEMEHHOM.

YpaBHeHust

[lonsTre ypaBHeHUs U KOpHSA ypaBHEeHM. [IpencraBiieHne 0 paBHOCWIBHOCTH yPaBHEHUI
U ypaBHEHUAX-CIIEICTBUSAX.

IIpencraBneHne O paBHOCWIIBHOCTH Ha MHOXeCTBe. PaBHOCHIIbHBIE IpeoOpa3oBaHUs
YpaBHEHUM.

MeTtoasbl pelieHUs] ypaBHEHH

Metozabl paBHOCUIIBHBIX MpeoOpa3oBaHMM, METOJ 3aMEHbl NEepPeMEHHOU, rpadudyeckuit
metoa. Mcnonb30BaHne CBOWCTB (QYHKUUH MPHU PELIEHUN YpaBHEHUH, UCIIOIb30BaHUE TEOPEMBbI
Buera nnst ypaBHeHU#M cTEneHu BhITIE 2.

JInHeliHOe ypaBHEHHE U €r0 KOPHH

Pemenne nuHelHpIX ypaBHeHul. KoimyecTBo KOpHEH IMHENHOTO ypaBHeHUs. JIuHeiiHOe
YpaBHEHUE C IIapaAMETPOM.

KBaapaTHoe ypaBHeHHe M €10 KOPHH

JIMCKpUMHHAHT KBAJApPaTHOrO ypaBHEHUsA. DopMyiia KOpHEH KBaJpPaTHOTO YpPaBHEHMS.
KonuuecTBO [EHCTBUTENBHBIX KOpPHEH KBAaJApaTHOTO YypaBHEHUs. PerleHne KBaapaTHBIX
ypaBHEHMIA: rpauuecKuii METO pelIeHus], UCI0Ib30BaHNe (POPMYIIBI 171 HaX 0KICHUS KOPHEH,
pa3joXKeHWe Ha MHOXWUTENIH, TMOoJ00p KOpHEH ¢ HCIoib30oBaHHEM TeopeMmbl Buera.
bukBanpaTHele ypaBHEHHs. YPaBHEHHs, CBOJMMBIE K JMHEHHBIM M KBajapaTHbIM. KBagpatHoe
ypaBHEHUE C mapameTpoM. PermieHue npocTeHIuX KBaJpaTHBIX YPaBHEHHMM C IapaMeTpaMHu.
Pemenne HEKOTOPBIX TUIOB ypaBHEHUH 3 U 4 cTeneHu.

JApo0HO-panMoHaIbHbIC YPABHECHUSA

Pemenue npoOHO-pallMOHAIbHBIX YPaBHEHUH.



IIpocreiimmue HppanuoOHAIbLHbIE YpPaBHEHUSA BH/A: \ ff (x) =a,

\/f (x) = \/g (x)/f(x) = a\ff (x)\fg (x) u ux pewmenue. Pelmienue HppalUOHATBHBIX

ypaBHenuii Buza ([ f (X) = g(x).

CucreMbl ypaBHeHH

VYpaBHeHue ¢ IByMs MepeMEHHbIMH. PelieHue ypaBHEHU B LENbIX yucnax. JIuHerHoe
ypaBHEHHE C JBYMs IepeMeHHbIMH. ['paduueckass MHTEpHpeTanus JUHEHHOTO YpaBHEHHS C
JBYMsI IIEPEMEHHBIMU.

[IpencraBienne o rpaduyeckoil MHTEPIPETALUU MPOU3BOJIBHOTO YPAaBHEHHS C JIBYMS
MIEPEMEHHBIMU: JIMHUU Ha IIOCKOCTH.

IlonsTHe cucreMbl ypaBHEHMI. Penienne cucreM ypaBHEHUN.

[IpencraBnenue 0 paBHOCUIBHOCTH CUCTEM YPaBHEHHH.

MeToapl pelieHrs CUCTEM JIMHEHHBIX YpaBHEHUH C JABYMS NMEPEMEHHBIMH TpaduuecKHii
METO/, METOJl CIIOXKEHUsS, METOJ MOJACTAaHOBKH. KOIMYecTBO pelIeHUH CUCTEMBbI JIMHEHHBIX
ypaBHeHUH. CucTema JIMHENHBIX YpaBHEHHUH ¢ TapaMeTPOM.

CucreMbl HEJIMHEHHBIX YpaBHEHUNU. MeTo/bl pelIeHUsl CUCTEM HEJIMHENHBIX YpPaBHEHUH.
Meton nenenusi, METO 3aMEHBI epeMEHHBIX. O THOPOIHBIE CUCTEMBI.

HepagBencrBa

Uucnossie HepaBeHCTBA. CBOWCTBA YMCIIOBBIX HEPaBEHCTB. [IpoBepka cripaBeIIMBOCTH
HEPaBEHCTB TP 33/IaHHBIX 3HAYCHUSAX [EPEMECHHBIX.

HepaBenctBo ¢ nepemenHoil. Ctporme M HeCTporue HepaBeHCTBA. Jloka3aTesnbcTBO
HepaBeHCTB. HepaBeHCTBa 0 cpelHUX U1 ABYX YMCEIL

[TonsTHE O pemeHnn HepaBeHCTBA. MHOXKECTBO PEIICHNN HEPAaBEHCTBA.

[IpencraBnenue 0 paBHOCHIBHOCTH HEPABEHCTB.

JInHeliHOE HEPaBEHCTBO M MHOXECTBA €r0 peulcHui. PellleHne JIMHEWHBIX HEPaBEHCTB.
JIuneliHOE HEPABEHCTBO C IAPAMETPOM.

KBagparHoe HepaBeHCTBO M ero pemieHus. PemreHne KBaJapaTHBIX HEPaBEHCTB:
HCIIOJIb30BaHUE CBOMCTB M rpaduka KBagpaTUYHON (GYHKIMH, METOJ HHTEPBAJIOB. 3aluCh
pELICHUS KBaJAPaTHOIO HEPABEHCTBA.

KBa,Z[paTHOC HEPABCHCTBO C MapaMCTPOM U €TI0 PCIICHUC.

[Ipocreiine  WppalMOHAJbHbIE HEPABEHCTBA  BHUIA: f(x)>a; f(x)<a,;

\/f(x)>\/g(x)«,ff(x} > a.

OO6001IeHHBII METO/] UHTEPBAJIOB JIJIS pEIIEHUS] HEPABEHCTB.

Cucrembl HEpaBeHCTB



CucteMbl HEpaBEHCTB C OJIHOW NepeMeHHOW. PelieHue cucteM HEpaBeHCTB C OJHOM
NEpEeMEHHON:  JIMHEWHBIX,  KBaJpaTHBIX,  JpOOHO-pallMOHANBHBIX,  HPpAIMOHAIBHBIX.
N300paxeHue penieHusl CUCTEMbl HEPAaBEHCTB HA YMCIIOBOM NPAMOM. 3allUCh PELIEHUs] CUCTEMBbI
HEPABEHCTB.

HepaBenctBo ¢ naBymsa nepemeHHbIMU. lIpencraBieHne o pelieHMHM JMHEHHOIO
HEpaBEHCTBA C JBYMsS MEpeMeHHbIMH. ['paduyeckas HHTEprpeTanusi HEpPaBEHCTBA C JBYMS
nepeMeHHbIMH. ['paduueckuii MeTo/| peleHus: CUCTEM HEPAaBEHCTB C ABYMS IIEPEMEHHBIMHU.

DOYyHKIUH

ITonsiTHe 3aBHCHMOCTH

IIpsmoyronbHass  cucrema  koopauHar.  dopmupoBaHue  NPEACTABICHUH O
METaNnpeMETHOM NOHATUN «KOOPAUHATHI». ['paduk 3aBUCHMOCTH.

DyHKUMUA

CrocoObl 3aaHug (QYHKIMIA: aHATUTHYECKUid, rpaduueckuid, Tabmuusblil. ['padux
¢yukuun. [Ipumepsl GyHKINH, MOTy4aeMbIX B IPOLECCE UCCIIEIOBAHUS PA3IMUYHbBIX IIPOLIECCOB
U pemreHus 3aaa4. 3HayeHne (yHKIuH B Touke. CBolcTBa (PyHKIHMI: 001acTh ONMpeneseHus,
MHOXECTBO 3HAYEHMH, HYJIH, MPOMEKYTKM 3HAKOIOCTOSHCTBA, YETHOCTH/HEYETHOCTb,
BO3pacTaHue U yObIBaHME, IPOMEKYTKM MOHOTOHHOCTH, HauOoJIbIlIee U HAaUMEHbLIee 3HaUCHHE,
nepuoAndHOCTh. VccenoBanue GpyHKuu o ee rpaguky.

JInneiiHas pyHKUIUsA

CoiicTBa, rpaduk. YriaoBoil koadduuuent npsmoit. Pacnonoxxenue rpaduka TuHeHHOM
(GYHKLIUU B 3aBUCUMOCTHU OT €€ KO3 PHUIIMEHTOB.

Keaaparuunas pyHkumus

CaoiictBa. Ilapabona. Iloctpoenue rpaduka kBaapaTuuHoil @yHkuuu. Ilomoxenue
rpaduka KBaJpaTHUYHOM (YHKIMM B 3aBHCHMOCTH OT ee Kod(duiueHntoB. Mcnonb3oBaHue
CBOWCTB KBaJpaTUUHON (DYHKIIUU /7S pEIIeHUs 3a/1au.

Oo0paTHast NPONOPUMOHAIBLHOCTH

K
CoiicTBa (DyHKIUH Y = K y = —. TI'unep6omna. IIpencrasnenue o6 acUMNTOTaX.
X X

Crenennas pyHkuus ¢ nmokasareyem 3
CgoiictBa. KyOuueckas mapabona.

Oynkuun y — \/x , y =3/x, y=|x|-Hx coiictBa u rpapuku. Crenennas GpyHkuus ¢

MOKa3aTesieM CTENeHH OombIe 3.
[IpeoOpazoBanne rpadukoB (QyHKIUA: MapaUIeNbHBIA  TEPEHOC, CHUMMETpHS,
pacTshKeHHUe/CKaThe, OTpaKEHHUe.

[IpencraBnenue o B3aMMHO OOpaTHBIX (PYHKIUSAX.



HenpepsiBHOCTD PyHKITMU U TOUKH pa3pbiBa GyHKIui. KycouHo 3aganHbie QyHKITHH.

IlocsienoBaTeIbHOCTH M IPOTPECCHH

Uucnosass mnocnenoBareabHOCTh.  lIpumepsl.  beckOoHEuYHBIE  OCIEAOBATEIBHOCTH.
Apudmerndeckas mporpeccuss U ee cBoiictBa. I'eomerpuueckas nporpeccus. CyMMUpoBaHHe
IEepBbIX  YICHOB  apu(pMeTHYecKod W  TreoMeTpuyeckod  mporpeccuil.  Cxonsmascs
reoMerpuueckas  nporpeccus. Cymma  cXondileiicss ~ IF€OMETPUYECKOHM  MPOrpeCCHUU.
I'apmoHnyeckuii psa. PacxoquMoCTs TapMOHUYECKOTO psija.

Metox MareMaTHMYeCKOM MHIYKLIMH, €ro IMpUMEHEHUe i1 BblBoJa (opmyi,
JI0Ka3aTeNIbCTBA PABEHCTB M HEPABEHCTB, PEIICHUS 33/1a4 Ha JEIIMMOCTb.

Pemenne TekcToBBIX 32124

3agaun Ha Bce apupMeTHUECKHE TeHCTBUS

Perienue TeKCTOBBIX 3aJau apupMeTH4eckuM criocooom. Vcronb3oBaHue Tabiul, cxem,
4EepTEKEH, APYTUX CPEACTB NPEACTABICHUS JaHHBIX IIPU PEILICHUU 3aa4u.

Pemenne 3aga4 Ha ABH:KeHHUe, padoTy, NOKYIIKH

AHanmm3 BO3MOXHBIX CUTYalldii B3aMMHOTO PACIOJIOXKEHHUS OOBEKTOB MPH UX JBHKCHUHU,
COOTHOILIEHUS] 0ObEMOB BBINOIHAEMBIX pabOT IIPU COBMECTHOM padoTe.

Pemenne 3agqa4 Ha HAXO0KICHHE YACTH YHMCJIA H YHCJIA 110 €r0 4YacTH

Pemenne 3a1a4 Ha NPOLEHTHI, 10JIM, IPUMEHEHUE NPONOPLMH [IPU PELICHUH 3a/1a4.

Jlornueckue 3agaumn

Pemienue norndeckux 3agay. Pemenue nornyeckux 3aaay ¢ HOMOILbIO rpadoB, TaOIHII.

OcHOBHBIC METOBI PELICHHUS 32124

Apudmernueckuid, anredOpanueckuii, nepedop BapuanToB. [lepBuuHbIe IPEACTaBIECHUS O
JIpYTUX METOJax pelieHus 3ajad (reoMeTpudyeckue u rpaduueckue MeTosl).

CraTncTHKA M TEOpHs BEPOSITHOCTEH

CraTucruka

Tabnmuunoe wu rpaduyueckoe TMPENCTaBICHUE JaHHBIX, CTOJIOYAThIE U KPYTOBBIE
IUarpamMmbl, HU3BIeUYeHUE HYXHOW uHpopManuu. [[uarpammsl pacceuBanus. OmnucarenbHbIe
CTaTUCTHUYECKUE MOKa3aTeln: cpeiHee apudmMeTnieckoe, Mearana, Haubobliee 1 HauMeHbIlee
3Ha4YeHUs YrciaoBoro Habopa. OtkioneHue. Ciaydaiinble BEIOpOCkl. Mephl pacceuBaHus: pa3Max,
JTUCTIepCuss U CTaHJIapTHOE OTKJIOHeHue. CBOWCTBA CpeHEro apu(PMETUYECKOro U TUCIEPCUH.
CnydaiiHass W3MEHUMBOCTb. [3MeHumBOCTH mnpu wu3MepeHusaAx. Pemaromume mnpasuia.
3aKOHOMEPHOCTH B U3MEHUYNBBIX BEJIUYHHAX.

Cay4aiiHble ONBITHI M CJIy4YaliHbIe COOBITHSA

CrnyyaitHble ONBITHI (IKCHEPUMEHTHI), AJIEMEHTapHbIE CllydalHble COOBITUS (MCXOJBbI).

BepostHoct  aneMeHTapHbIX CcOOBITUH. CoOOBITUS B CIy4alHBIX OKCHEPUMEHTaX |



0JIarONPHUATCTBYIOIINE AJIEMEHTapHbBIE COOBITHA. BeposaTHOCTH ciydaliHBIX COOBITHI. OMBITHI ¢
PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITHAMU. Kitaccmueckue BEpPOSTHOCTHBIE OIBITHI C
UCTIOJIb30BAaHUEM MOHET, KyOMKoB. IIpeacraBienne coObITHII C MOMOIIBIO auarpaMm Oitepa.
[IpoTuBomnONOXKHBIE COOBITHUS, OOBEAMHEHHE M TepecedeHue coObITHil. [IpaBuiio croxxeHus
BeposiTHOocTer. Ciyuaitnblii BeiOOp. HesaBucumbie coObiTus. [locnenoBaTenbHble HE3aBUCUMBIS
ucnelTanus. llpencraBieHue »KcIEpUMEHTa B BUJE JIEPEBA, YMHOXKEHUE BEPOSTHOCTEH.
HcnplTanus 10 nepBoro ycnexa. Y cjaoBHas BEposiTHOCTh. Dopmyiia 1oJIHOM BEPOSTHOCTH.

JJieMeHThl KOMOMHATOPUKH U UcbITaHUusA bepHyJin

[IpaBmio yMHOXeHHUs, NepecTaHOBKHU, ¢akropuan. CoyeTaHHs] MU YUCIO COYETaHHI.
Tpeyronpauk Ilackanss u O6uHoM HproToHa. OOBITEI ¢ OOJBIIUM YHCIOM PaBHOBO3MOXKHBIX
AJIEMEHTApHbIX COOBITUN. BbluKclieHuEe BEPOSTHOCTEM B ONBITax C NMPUMEHEHHEM 3JIEMEHTOB
koMOuHatopuku. VMcnbitanus bepuymnmu. Ycenex u Heyaaua. BeposaTHOCTH coObITHH B cepuu
ucnbeiTaHuil beprymnu.

I'eomeTpuueckasi BepOATHOCTD

Cay4aiiHplii BBIOOpP TOYKHM M3 (UTYpHl Ha TUIOCKOCTH, OTpPEe3Ka M AYTH OKPYKHOCTH.
CrnyuaiiHblii BEIOOp YHCIIa U3 YHCIOBOTO OTPE3Ka.

Cay4aiinble BeJTHYMHBI

JluckpeTHas ciydailHass BEJIMYMHA M pACIPENEIICHUE BEPOATHOCTEH. PaBHOMeEpHOE
JUCKPETHOE paclpeneneHue. I'eomeTpudeckoe pacipeaesieHue BeposTHOCTEN. Pacnpenenenue
bepnymum. bunomunaneHoe pacnpenenenue. HeszaBucumele ciayvaiiHble BenuuuHbl. CliojkeHue,
YMHOXEHHUE CIIy4alHBIX BEJIMYMH. MaTemaTuueckoe OKMIAHHE M €ro cBoicTBa. Jlucnepcus u
CTaHJApPTHOE OTKJIOHEHUE CIIy4allHOM BEJIMYWHBI; CBOMCTBA aucrepcuu. Jlucmepcust 4dmcia
ycrexoB B cepuu ucnbeiTanuil bepunymnu. Ilonarue o 3akone Oonpmmx uucen. M3mepenue
BEPOSTHOCTEW M TOYHOCTh M3MepeHus. [IpuMmeHeHHe 3aKkoHa OOJBIIUX YHCET B COLUOJIOTHH,
CTpaxoOBaHHHM, B 3]IPABOOXPAHEHHMH, OOECIIeYeHUH OE30MacHOCTH HACENEHUS B Ype3BhIYAHBIX
CUTYaLUsX.

I'eomerpus

I'eomerpuuyeckue purypsl

@urypsl B reoOMeTPHHU U B OKPYKal0llleM MUpe

I'eomeTrpuueckas urypa. BHyTpeHHss, BHewHAs o0nacTu GUrypsl, rpanuna. Jluauu u
o0rnacTu Ha TIOCKOCTH. Beimykiias u HeBbInyKias ¢purypsl. [nockas u Hemiockast Gurypsl.

Beinenenue cBoiictB 00bekTOB. DOpMHpOBaHME MPEACTABICHUH O MeETarpeIMETHOM
HNOHATUH «purypa». Touka, OTpe3oK, mpsMas, JIyd, JIOMaHasi, TJIOCKOCTb, YroJl, OuccekTpuca

yIJIa ¥ €€ CBOMCTBA, BU/BI YIJIOB, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.



OceBas cumMeTpusi reoMeTpudeckux ¢uryp. LleHTpanbHas cUMMETpuUsi FeOMETPUIECKUX
dburyp.

MHOroyroJibHUKH

MHOroyrojapHuK, €ro 3JIEMEHTBl M €ro cBoWcTBa. I[IpaBHiabHBIE MHOTIOYTOJBHUKH.
BEIyKIIbIE M HEBBIMYKIIBIE MHOTOYTOJIbHUKH. CyMMa YIJIOB BBIIYKJIOTO MHOIOYTOJIbHHKA.

Tpeyronpauk. Cymma yriioB TpeyrojibHHKa. PaBHOOEpEHHBIN TPEYroJbHHUK, CBOWCTBA U
NpU3HAaKU. PaBHOCTOPOHHMI TpEyroibHUK. MeauaHbl, OUCCEKTPUCHI, BHICOTHI TPEYTOJIbHHUKOB.
3ameuaTeNbHbIE TOUYKHU B TPEYroJbHUKe. HepaBeHCTBO TpeyroibHUKa.

YerripexyronpHuku. Ilapannenorpamm, pomO, NpsAMOYroJbHUK, KBajapar, Tparenus.
CpoiicTBa W MpH3HAKH MapajuiejorpamMma, pomOa, MpsIMOYrojbHHKA, KBajapara. Teopema
Bapunbona.

OKpyXHOCTB, KPYT

Wx »snemenTsl M cBoiicTBa. XOpAbl M CeKylue, MX cBoiicrBa. KacarenbHble M HX
cBOMCTBA. lleHTpasbHBICE M BIMCaHHBIE YIJbl. BrnucaHHblE M ONHMCAHHBIE OKPYKHOCTH IS
TPEYrOJIbHUKOB. BIHCaHHBIE M  OIMCAaHHBIE OKPYXKHOCTH JUISL  YEThIPEXYTOJIbHUKOB.
BHeBnucaHHbIE OKPYKHOCTH. PagukanbHas oCh.

Durypsl B IpocTpaHcTBe (00beMHBIE TeJ1a)

MHororpasHuk u ero sneMeHTsl. Ha3BaHUs MHOIOIpaHHUKOB C Pa3HBIM IIOJIOKECHUEM U
KOJIM4YECTBOM IpaHei. IlepBuuHbIe npencTaBieHns 0 NupaMuiax, napauiesIenunenax, npu3Max,
cdepe, mape, HWIMHIPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

OTtHowmeHnst

PagsencrBo ¢puryp

CpolicTBa M TMPU3HAKK PABEHCTBA TPEYTrOJbHUKOB. JIOMOJHUTENbHBIE MPU3HAKU
paBeHCTBa TPEYroJbHUKOB. [IpU3Haku paBeHCTBa MapaieIorpaMMoB.

ITapajuteIbHOCTH MPSIMBIX

[Ipu3Haku u cBoOicTBa MapajIeNIbHBIX MpPsIMBIX. AKCHMOMa NapasuieabHocTH EBKimuaa.
IlepBruHBIE IPEACTABICHUS O HEEBKJIMJIOBBIX reoMeTpusx. Teopema Paneca.

IlepnenauKyasipHble NPsAIMbIE

[Ipsamoii yron. Ilepnenaukynsap k npsMoil. CepequHHBIA MEPHEHAUKYIAP K OTPE3KY.
CBoiiCTBa ¥ IPU3HAKH MEPIICHINKYISIPHOCTH NMPsIMbIX. HakIOHHBIE, IPOEKIINH, NX CBOMCTBA.

ITono0ue

[TponopunoHanbHble OTpe3kH, nopodue ¢uryp. [lonoOusle TpeyronbHuku. IlpusHaku
o 100us TpeyroyibHUKOB. OTHOLIEHKE TUIONa1el MOA0OHBIX (HUryp.

B3auMHoe pacnoJsioskeHue NPSIMOM M OKPYKHOCTH, IBYX OKPYKHOCTEH.

I/I3Mepe}m51 U BBIYUCJICHUSA



Benuuunbl

[Tonstue Benmuuunbl. Inuna. U3mepenne minHbl. EQUHIBI H3MEPEHUS JJIMHBI.

Benuuuna yrma. I'pagycHas mepa yrina. CHHYC, KOCHHYC UM TaHI€HC OCTPOro Yyria
IIPSIMOYTOJIBHOTO TPEYTOJIbHHKA.

[TonsaTne o TUIOMAAM TUIOCKOW (UTYphl M €€ CBOMCTBax. V3MepeHue IuIomaeH.
EnuHuiel n3MepeHus MII0IaIH.

[IpencraBnenne 06 oObeMe MPOCTPAHCTBEHHOW (UTYpPHI U ero cBoiicTBax. M3mepenue
obbema. EquHuiibl uamepeHus 00beMoB.

H3mepenus u BbIYMCICHUSA

WHcTpyMeHTB! 111 U3MEPEHUN U MOCTPOEHUH; U3MEPEHUE U BBIYUCIIEHUE YIJIOB, JJIMH
(paccTosiHuit), IUIOLIA/Ed, BBIYUCICHUE JJIEMEHTOB TPEYIOJIbHUKOB C MCIIOJIb30BAaHUEM
TPUTOHOMETPUYECKUX  cooTHowmeHud. Ilnomanu. @opMynbl IUIOmIAaM  TPEYrOJbHUKA,
napajjenorpaMMa M ero 4YacTHhIX BUJAOB, Tpameuuu, ¢opmyna ['epona, gopmyna miomanu
BBIIYKJIOTO YEThIPEXYrOJbHUKA, (DOPMYJIbI JJIMHBI OKPYKHOCTH M IUIomaau Kpyra. [lmomansb
KpYyroBOT'O CEKTOPa, KpyroBoro cermeHra. Ilnomanp npaBuibHOr0 MHOIOYT OJIbHUKA.

Teopema Ilucdaropa. IludaropoBbl Tpoiiku. TpUrOHOMETpUUYECKHE COOTHOIIEHUS B
IPSMOYTOJIBHOM TPEyrojibHuKe. TpUroHomMerpuyeckue (PyHKIUU TYHOro yria.

Teopema kocunycoB. Teopema CHHYCOB.

Pemenue TpeyronbHuUKoB. Bbruncnenue yrinoB. BblumciieHue BBICOTBI, MEIUWAHBl U
OuccexTpucel TpeyroiapHuka. OptorpeyroabHuk. Teopema Iltonemes. Teopema Menenas.
Teopema Yessl.

Paccrosinus

PaccrossHne Mexnay Toukamu. PaccrostHue or TOukM 10 npsMoi. PaccrosHue Mexnay
durypamu.

PaBHOBenMKHE U PABHOCOCTABIICHHBIE (PUTYPBHI.

CaoiicTBa (aKCHOMBI) JUIMHBI OTPE3Ka, BEJIMYUHBI yIJIa, VIO U 00beMa (pUrypsl.

I'eomeTpuyeckue nocTpoeHus

I'eomeTprueckue MOCTPOSHUs IS WILTIOCTPALIMM CBOMCTB T€OMETPUUYECKUX (QUTYP.

HNHcTpymenTsI U1 TocTpoeHUN. LlupKyib, muHenKa.

[Ipocreiiimme MmocTpoeHHs] LHUPKYJIEM U JIMHEWKOW: IMOCTpOEHHE OUCCEKTPHUCHI YIJIa,
NEePIEeHIUKYIIApa K IPSIMOH, YIiia, paBHOTO IaHHOMY.

IlocTpoeHne TpeyroabHUKOB IO TPEM CTOPOHAM, ABYM CTOPOHAM M YTy MEXKIY HHUMHU,
CTOPOHE U JABYM NPHIICKALIUM K HEH YIJIaM, 1o Opyaum d1eMeHmam.

Jlenenue oTpe3Kka B JAHHOM OTHOIIICHUHU.



OcHOBHbIE METO/IbI PEIICHUS 3a/1a4 Ha MOCTPOEHUE (METO/I T€OMETPUUECKHX MECT TOYEK,
METO/1 MapajuIeIbHOTO MEPEHOCA, METO] CAMMETPHUH, METO]T TO100uS).

Oransl peleHus 3aa4 Ha IOCTPOEHUE.

I'eomeTpuueckune nmpeodpa3zoBaHus

IIpeoOpa3oBanus

[IpencraBnenne 0 MEXIPEIMETHOM IMOHSATHH «IpeoOpa3oBanue». IIpeoOpasoBanusi B
MaTteMaTHKe (B apudMeTHKe, anredpe, reoMeTpHUeCKUe MPeoOdpa3oBaHus).

JIBH:xeHMSs1

OceBas U LEHTpaJlbHAass CUMMETPHUH, TOBOPOT M MapasuieNbHbl nepeHoc. KomOunanum
JBUKEHUM Ha IUIOCKOCTH U UX CBOMCTBA.

Ilono0ue kak npeodpaszoBanue

I'omoterus. I'eomerpuueckue mnpeoOpa3oBaHUs KaK CPEICTBO  JOKa3aTellbCTBA
YTBEPKACHUM U pelIeHus 3aau.

BexkTopbl M1 KOOPAMHATHI HA MJIOCKOCTH

BekTopsl

[TonsTe BekTOpa, AEWUCTBUS HAJ BEKTOPAaMHU, KOJUTMHEApHBIE BEKTOPBI, BEKTOPHBIN
0a3uc, pa3ioKeHHe BEKTopa Mo 0a3UCHBIM BeKTOpaM. ENMHCTBEHHOCTH Pa3liOKEHUs BEKTOPOB
1o 06a3ucy, CKaJsIpHOE POM3BEACHUE U €r0 CBOMCTBA, UCIIOIB30BaHUE BEKTOPOB B (PU3UKE.

Koopaunarsi

OCHOBHBIE MOHSATHS, KOOPAUHATHI BEKTOpA, PACCTOSIHUE MEXIy ToukamMu. KoopauHaTsl
CepeIMHbI OTpe3Ka. YpaBHEHUs QUTYP.

[IpumeHeHne BEKTOPOB U KOOPAMHAT JUIs PEIIEHUS TEOMETPUUYECKUX 3a/1au.

Addunnas cucrema koopauHat. Paanyc-pexTopsl Touek. LleHTpous cucteMbl TOUEK.

Hcmopua mamemamuxu

Bosuuxnogenue mamemamuxu kax Hayku, smansl ee pazeumus. OcHOGHble paszoevl
Mamemamuxu. Beioaowuecsa mamemamuKkuy u ux 6K1ao 6 paseumue HayKu.

beckoneunocmv mnooicecmea npocmuix uucen. Yucaa u onunvl ompesxos. Payuonanvrvle
yucna. [lompebrnocmo 6 uppayuonanvuvix yuciax. lllkona Iugazopa

3apooicoenue ancebpvr 6 Hedpax apugpmemuxu. An-Xopeszmu. Poowcoenue 0yK8eHHOL
cumsonuku. Il. @epma, @. Buem, P. [lexapm. Hcmopus eéonpoca o naxodcoeHuu popmyn KopHet
aneebpauyeckux ypasHenuil cmenenetl, oorvuux yemvipex. H. Tapmanvs, [[c. Kapoano, H.X.
Abens, D.1anya.

Tlosgnenue memooa KoOpOuHam, nO38ONAIOULE20 NEPEBOOUMb 2eoMempUuUiecKue 00beKmbl
Ha a3vlk aneeopwl. Ilosenenue epaguxos ynkyuii. P. [Jexapm, I1. @epma. Ilpumepol paznuunwvlx

KOOpOUHam.



3aoaua Jleonapoo Ilusanckoeo (@ubonauwuu) o kpoauxax, wucia Puobonauuu. 3adava o
waxmamuotu 0ocke. CX00UMOCMb 2e0MempuiecKoll Npocpeccuu.

Hcmoku meopuu eeposmuocmeii: cmpaxogeoe oeno, aszapmuvie ucpwvl. 11. Depma, b.
Ilackanw, A. bepuynnu, A.H. Koamoeopos.

Om 3emnedenus k ceomempuu. Ilugacop u ezco wxona. @anec, Apxumeo. I[lnamon u
Apucmomens. Ilocmpoenue npagunbHvlx MHO20y201bHUKO0S. Tpuccekyusa yena. Keadpamypa
Kkpyea. Yoeoenue kyoa. Ucmopus uucia w. 3onomoe ceuenue. «Hauana» Esxnuda. JI. Diinep,
H.U. Jlobauesckuii. Mcmopus namozo nocmyaiama.

I'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUpPQ.

Acmponomus u eeomempus. Ymo u kax yzuaiu Anaxcaeop, Ipamocghen u Apucmapx o
paszmepax Jlynol, 3emau u Coanya. Paccmosanus om 3emau 0o Jlymet u Connya. HMzmepenue
paccmosiHusa om 3emau 0o Mapca.

Ponw poccuiickux yuenvix 6 pazsumuu mamemamuxu: J1.Dunep. HU. Jlobauesckuii, 11.J1.
Yebvuues, C. Kosanesckas, A.H. Konimozcopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wikona mamemamuueckux u HagUeayKux
Hayk, pazsumue poccutickozo ¢noma, A.H. Kpwinos. Kocmuueckas npoepamma u M.B. Kenowviu.
TemaTu4yeckoe MIAHUPOBAHUE ¢ YKAa3aHHEM KOJIU4YeCTBA YacOB, OTBOJAMMbBIX HA OCBOEHHE

KaKI10H TeMbI

YueOHLIH IpeAMETMATEMATHKA

Knacch

Y4eOHuk (yuebHoe nocobue)MaremaTuka. 5 kjiacc: yueOHHK 7151 00111e00pa3oBar. yUpexKACHUM.
[C.M. Huxonbsckuii, M.K. IToranos, H.H. Pemernukos, A.B. [lleBkun]. 12-e uza., nopad. — M.:
[Tpocsemienue, 2013.

OOpa3ipl  KOHTPOJBHBIX  paboT  (Merogumdeckoe mocobme)MaremaTuka. JIugakKTHUECKHE
marepuansl. 5 kinace / M.K. Tloranos, A.B. llleBkun. — 11-e uzn. — M.: [Ipocsemnienue, 2014.
KonudecTBo 4acoB Ha mpeAMeET Mo yueOHOMY TIaHy -3a HeJento — 6

3arog — 204

No Kosnue | Kontpou
4YeTBEPTh - Tema nmporpamMmmel CTBO bHbIE

He/leu

4yacoB | padoThbl
I 1-9 HatypasbHble uncna u Hyjab 52 )
=11 10 — 15 W3mepenue BenuuH 38 2
Tl 16 — 20 JlenuMocTh HaTypaibHBIX YHCEN o5 1
m-=1v [R0-32 OOBIKHOBEHHBIE APOOH 75 3
v 32 — 33 ITosropenne 10 1
34 JuarHoctuueckue padboTh 2

YueOHbIl npeaMeETMATEMATHKA
Kacch




Yuebnuk (yuebHoe nocobue)MaTtemaTka. 6 Kjacc: yaeOHHUK s 00111e00pa3oBar. yupeKIeHu.
[C.M. Huxonbckuit, M.K. IToranoB, H.H. Pemernukos, A.B. [lleBkun]. 4-e¢ u3x., nopad. — M.:
[Tpocsemienue, 2014.

O0pas1sl

KOHTPOJIbHBIX Da6OT

(MeTommMyeckoe

nocobue)Maremaruka.

JnpgakTuueckue

marepuaisl. 6 knacc / M.K. Iloranos, A.B. llleBkun. — 10-e uza. — M.: [Ipocsemenne, 2014.
KonnuecTBo yacoB Ha mpeaMeT 1o y4eOHOMY IIaHy -3a Heleno — 6

3aron — 204

Ne Kosuye | KonTpoa
JeTBepPTh - Tema nporpaMmmbl CTBO bHBIE

He/leJIH

4acoB | padoThbI

| 1-2 IToBTOpeHue 12 1
| 3_7 OTHoIEHUS, IPONOPLUH, IIPOLICHTEI 30 2
I—11 7— 12 [enble uncna 33 2
H=I11 12 -19 PanyonanbHble yncna 41 )
=1V 20— 27 Hecaruunblie ApoOu 43 2
\V 27 — 31 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH 07 1
v 32-34 ITosropenue 18 1

Y4eOHblli IpeMeTaaredopa

Knacc/

YueOnuk (ydyeOHoe mocobue)Anredpa.7:yuebnux/aBrop: FKO.H. Makaperues, H.I'. Munmiok,
K.H. Hemikos, C.b. CyBoposa. — M.: IIpocsemenne, 2010.

OO0pa3ibl KOHTPOJIBHBIX paboT (MeToandeckoe nmocobue)Anredpa: AUIAKT. MaTepHabl A 7KIL.
/JI.A. 3BaBuy, JI.B. Ky3nenona, C.b. CyBopoBa.— M.: IIpocsemienue, 2007.

KonudecTBo 4acoB Ha mpeaMeT 1o yueOHOMY IJIaHy -3a Hejeno — 4

3aron — 136
No Kounue | KonTpo
4eTBEPTh - Tema nporpamMmel CTBO JbHBIE
HeleJIH
4acoB | padoThl
| 1 Beipaxenus. Toxnectsa. YpaBHeHuUs 20 )
CreneHp ¢ HaTypallbHBIM  IIOKa3aTEIEM.
I 2-4 OnHOUNEHBI 16 1
| 5-9 MuorousneHbl 23 V)
=1 10-16 | POpMysIBI COKPAIIEHHOIO YMHOKECHHUS 08 )
1] 1721 | Jluneiinas Qynkuus 16 1
I -1V 22 _26 | Cucrembl IMHEHHBIX ypaBHEHUN 20 1
\V/ 32 CrarucTudeckne XapaKTepHCTHKH 5
\V 33 [ToBrOopenue 4 1
34 Jlnarnoctuueckre KOHTPOJIbHBIE PaOOTHI

YueOHbll npeMeTaaredpa
Kiacc8




Yuebnuk (yuyeOHoe mocobue)Anredpa.8: yuebnux/aBrop: FO.H. MakaperueB, H.I'. Munniox,
K.H. Hemikos, C.b. CyBopoBa. — M.: [Ipocsemenue, 2008.

OO6pa3siibl KOHTPOIBHBIX PA0OT (MeToAMYECcKoe nocobue)Anredpa: TUAAKT. MATEpUAIIBI U 8 KII.
/ J1.W. 3BaBuy, JI.B. Ky3nenoga, C.b. CyBopoBa.— M.:IIpocsemienue, 2007.

KonuuecTBo yacoB Ha npeaMeT no yueOHOMY IIaHy -3a HeAeno — 4

3a 100 — 136

N Kosnnue | KonTpoa
YeTBEPTh - Tema nporpaMmbl CTBO LHBIE

HeneJIn

4yacoB | paboThbl
I 1_7 PanmonansHbie 1pobu 30 1
-1l S _ 14 KBanpaTHbie kopHU 08 1
T 15— 22 KBaaparHbie ypaBHEHUS 20 )
m-1Iv (23-32 HepaseHcraa 26 1
CreneHp € IEJIBIM IIOKa3aTelIEM. DIEMEHTHI

v 3334 CTaTUCTUKH 14 1
\V/ 34 IToBTOpEeHME 4 1

Y4eOHbIi npeameraredpa

Knacc9

Yuebnuk (yyeOHoe mocobue)Anredpa.9 ki.:Yued. it oOmeoOpa3oBar.  ydpexIeHHH
/KO.H.Maxkapsrues u 1ip.- M.: [Ipocsemnienue, 2010.

O0pasibl KOHTPOJILHBIX PaboT (MeToIuYecKoe mocodue) Anredpa: TUIAKT. MaTepralIbl 1t K./
JLLW. 3BaBuy, JI.B. Ky3nenosa, C.b. CyBoposa.— M.: IIpocsemienue, 2010.

KonuuecTBo yacoB Ha npeaMeT Mo yueOHOMY IIaHy -3a HeAeno — 4

3aron — 136
N Koanue | Kontpoua
YeTBEPTh - Tema nporpamMmbI CTBO bHbIE
HeJleJIn
4yacoB | padoThl
I 1-2 IToBTOpEeHME 6 1
-1l 2-10 KBanpatuunas ¢pyHKIIS 32 1
I 10— 15 YPaBHeHI/IHv W HEpaBeHCTBA  C  OJHOM, . 1
NepeMEHHOMN
T 1520 VpaBHEHUsI M HEpPaBEHCTBA  C BYMSl,., 1
NIepEMEHHBIMH
i b1 _ 24 Apudmernueckas U reoMeTpuiecKas; o >
POTPECCU
N_IV bs_og DIeMeHTHI ) KOMOWHATOPUKH W TEOpHUH| 16 1
BEPOSTHOCTEH
v 29 — 33 [ToBTOpeHue 20 2
34 JlnarHocTHyecKkue KOHTPOJIbHBIE PaOOTHI 4




YueOHblil IpeAMETTeOMeTPHUS

Knacc/

Yuebnuk (yaeOHoe mocobue)leomerpust, 7 — 9: Yueb.1sa obmieoOpasosar. yupexaeHuii/ JI.C.
Aranacss, B.®. byrysos, C.b. Kanomues u np. — M.: IIpocsemenue, 2010.

OO0pasipl  KOHTPOJBHBIX  paboT  (METOaMYEcKoe Iocobue) b.I. 3uB, B.M. Meiinep,
JunakTuueckue Marepuaisl o reomeTpun i 7 kinacca. —M.; IIpocsemenue, 2010.
KonruecTBo 4acoB Ha MpeiMeT 1Mo y4eOHOMY TUIaHy -3a HEJeo — 2

3aron — 68

Ne Kosuue | KonTpo
YeTBEPTH - Tema nporpaMMmsl CTBO JbHbIE

He/leH

4acoB | pabdoThbI
| 1-2 HavanbHble reomeTpuuecKkue CBEACHUS 4
-1 3-12 Tpeyronbauky 20 1
Tl 13- 17 [TapannenpHble npsMbie 12 1
CooTHOIIEHHUS MEXAY CTOPOHAaMU U yIJIaMu

Il 18 — 27 TpeyroJbHUKa 0 1
\V 28 — 33 3a/auy Ha NOCTPOEHUE 10 1
\V4 34 IToBTOpEeHue ) 1

Y4eOHbIN PEAMETIeOMETPHUSA

Kitacc8

YueOuuk (yuebHoe mocobue)leomerpust, 7 — 9: Yueb.ana obmeodpazosar. yupexaenuid/ JI.C.
Aranacss, B.®. byry3os, C.b. Kanomues u np. — M.: [Ipocsemenue, 2010.

OO0pasupl  KOHTPOJLHEIX  paboT  (METOAMYECKOE IOCOOHE) b.I. 3uB, B.M. Meiinep,
Junaktuueckue Marepuaisl o reomeTpun i 8 kinacca. —M.; [Ipocsemenue, 2010.
KonudecTBo 4acoB Ha mMpeAMeT Mo y4eOHOMY IIaHy -3 HEAeIo — 2

3arog — 136

No Kounue | KonTpo
YeTBEPTh - Tema nporpamMmbI CTBO JIbHbIE

HeleJIn

4acoB | padoThl
| 1-9 YeTbIpexyroJbHUKN 18 1
| = 10 - 18 ITnomans 18 1
I 19-26 [TonoGHBIE TPEYTONBHUKH 16 1
N_IV b7_928 CoOTHOIIEHNST MEXIY CTOPOHAMH U YIJIaMH 4
TPEyroJbHUKA

v 29 — 34 OKpy>XKHOCTb 12 1

Yu4eOHbIH npeiMeTreoMeTpus

Kitacc9

YueOuuk (yuebHoe mocobue)leomerpuss, 7 — 9: Yueb.ns obmeobpazosar. yupexaeHuit/JI.C.
ArtanacsiH, B.®. byry3os, C.b. Kagomies u ap. — M.: [Ipocsemenne, 2010.

OO0pasipl  KOHTPOJBHBIX  pa0doT  (METOAMUYECKOE IOCOOHE) b.I. 3uB, B.M. Meiinep,
Jnnaktuueckue Marepualibl o reomerpun 1 9 kiacca. —M.; [Ipocsemenue, 2010.
KonudecTBo 4acoB Ha MpeAMeT Mo y4eOHOMY IUIaHy -3 HEAeIo — 2




3arom — 136
Ne Kosuue | KonTpo
YeTBEPTH - Tema nporpaMMmsl CTBO JbHbIE
HeJeJIn
4acoB | padoThbI
| 1 [ToBTOpEHME 2
| 26 OKpyXHOCTb 7 1
=11 7 11 Bekropsl 10 1
I 12 - 16 Meron xoopauHaT 11 1
CoOOTHOILIEHHE MEX]y CTOPOHAMHU U yriaMu
1 17 — 21 TpeyroibHuKa. CkansipHO€ MPOU3BEACHHE (11 1
BEKTOpPOB
1 22 _ 25 Hnuna okpyxHoctu. [Imomans kpyra 3 1
v 25 - 29 HBrokeHus 8 1
v 2931 HavanbHble cBeieHHs U3 CTEPEOMETPUU 4
v 32 — 33 [IpakTUKyM MO pELICHUIO 3324 5 1
34 Juarnoctuueckue paboThI 2

YueOHblii ipeiMeTaaredopa(yrirydieHHbIi YPOBEHb)

Kiacc8

YueOnuk (yyebHoe mnocobue)Anrebpa.8ki.: y4eOHUK Ui MIK. M KI. C YIIyOJleH. Hu3yd.

maremaruku/aBrop: F0.H. Makaperues, H.I. Mungrok, K.H. Hemko. — M.: Muemo3suna, 2004.

OO0pa3iibl KOHTPOJBHBIX PadoT (METOAMYecKoe mocodue)Anredpa: MUIAKT. MaTepUalbl IS 8

ki1./ JI.W. 3BaBuy, JI.B. Ky3uenosa, C.b. CyBopoBa.— M.: [Ipocsemienue, 2007.
KonudecTBo 4acoB Ha mpeaMeT 1o yueOHOMY IJIaHy -3a HEACTI0 — 5

3aron — 170

N Kounue | KonTpo
YeTBEPTh - Tema nporpamMmbI CTBO JIbHbIE

HeJleJIn

4acoB | padoThl
| 1-5 Panmonansubie 1pobu 24 1
I 6 DJEMEHTHI TEOPUH MHOYKECTB 3)
| 7—9 JenumocTh 15 1
] 10-14 JelicTBUTENbHBIE YKCIIA 27 2
-1l 15-20 KBanpaTHble ypaBHEHUS 32 3
I 21 — 26 Hepasenctsa 27 2
; b7 _ 29 CreneHp C ILeIbIM MOKa3aTeaeM. DJIEMEHTBI 15 1
CTaTUCTHKH

v 30 — 32 OyHKIMH U TpaduKu 17 1
v 33 — 34 [ToBTOpeHME 8 1

Y4eOHblil npeimerareopa(yriay0/aeHHbI YPOBeHb)

Kiacc9




YueOnuk (ydueOHoe mocobme)Anredpa. 9 k.. yuebd. s

yupexaenuii / FO.H. MakaperdyeB u ap. — M.: Muemo3una, 2011.
OO0pa3ipl KOHTPOJIBHBIX paboT (MeTtonuyeckoe mocobue)MakaperueB HO.H., Munmrox H.T'.
Anrebpa. JlugakTruueckue MaTepraibl. 9 Kiacc: ¢ yriyoun. u3ydeHHeM MaTEeMaTHKH.- [-€ U3, —

yyamuxcs o0mieoopa3oBar.

M.: Ilpocsemenue, 2010
KonnuecTBo yacoB Ha mpenMeT Mo y4eOHOMY IUIaHy -3a Hellelmo — 5

3arog — 170
Ne Kosuue | KonTpo
YeTBEPTH - Tema nporpamMMmel CTBO JbHbIE
Heleu
4yacoB | padoOThbI
I 1-5 DyHKIMH, X CBOMCTBA U rpaduKu 25 1
T 610 YPaBHeHI/IHU W HCDaBCHCTBA  C  OJHOMo 1
IepEMEHHON
I 1114 CrcTeMbl yPaBHCHHH M CHCTEMBI HEPABEHCTB C oy 1
JBYMSI IEPEMEHHBIMH
-1 1519 YucIoBbIE MOCIEN0BATENLHOCTH 25 1
" 20 - 23 Crenenu u KOpHH 20 1
m-1v p4-29 Tpuronomerpudeckue GpyHKINN 25 1
IV 30 - 31 DIeMEHTbI . KOMOMHATOPUKK ¥ TEOpHUH 15 1
BEPOATHOCTEM
v 32 - 33 [ToBTOpeHue 10 1
34 JIMarHOCTHYECKUE KOHTPOJIbHBIE PA0OTHI 5

Y4eOHblil npeiMerreoMeTpusi(yriry01eHHbIH YPOBeHb)

Kiacc8

Yuebnuk (yuebHoe nocobue) ['eomerpus, 7 — 9: Yueb.ms obmeobpazosar. yupexaeruit/ JI.C.

Aranacas, B.®. byry3os, C.b. Kagomues u np. — M.: IIpocsemenue, 2010.

O0pasisl

KOHTPOJIbHBIX

pabor  (Mmerommueckoe 1mocobue)b.I. 3

UB,

B.M. Meiinep,

Junaktuueckue Marepuaisl o reomerpun i 8 kinacca. —M.; IIpocsemenue, 2010.
KonmuecTBo yacoB Ha mpeMeT 1o y4eOHOMY IUTaHy -3a HEleNo — 3

3arog — 102

e Koanue | Kontpo
YeTBEPTh - Tema nporpamMmbI CTBO JbHbIE

HeJeau

4yacoB | padoThbl
I 1-7 YeTbIpexyroJpHUKH 21 1
-1 8 — 13 ITnomans 18 1
-1l 14 - 20 [TomoGHBIE TPEYTONBHUKH 21 1
m-1v 21-28 CooTHOIIEHNST MEXIYy CTOpOHaMH U yriammu24 1
TPEyroJbHUKA




v 29 — 34 OKpYyXHOCTB 18 1

YueOHbli npeMeTreoMeTpusa(yriay0/1eHHbIil YPOBEHb)

Kinacc9

YueOuuk (yueOHoe mocobue)leomerpusi, 7 — 9: Yueb. st obmeodpasosar. yupexaenuit/ JI.C.
AranacsH, B.®. byry3os, C.b. Kagomues u ap. — M.: IIpocsemenue, 2010.

OO0pasipl  KOHTPOJBHBIX  pabor  (Merommyeckoe mocobme)b.I. 3uB, B.M. Meiinep,
Junaktuueckue Marepualibl o reomerpun s 9 kiacca. —M.; [Ipocsemenue, 2010.
KonnuecTBo 4acoB Ha MpeiMeT 1Mo y4eOHOMY IUIaHy -3a HEJeno — 3

32100 — 102

Ne Kosuye | KonTpoa
JeTBepPTh R Tema nporpamMmbl CTBO bHBIE

HeleJn

4acoB | padoOThbI

I 1-9 OKpY>KHOCTb 21 1
I 10 - 16 BekTopsl 21 1
11 17 — 22 Koopaunatsl 18 1
11 23 - 26 Jnuna oxpyxsoctu. [Inomans kpyra 12 1
v 27 — 30 JBuxeHus 12 1
(\Y} 31 — 34 [TpakTuKyM 110 pelieHuo 3a1a4 12 1




