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PABOYAS ITPOI'PAMMA YYEBHOI'O ITIPEJIMETA «MATEMATHKA:
AJITEBPA, TEOMETPUS», 7- 9 KIIACCBHI
PaGouass nporpamma yueOHOro mpeamera «MaremaTuka: AJuredpa,

I'eomerpusi», 7-9 Kjaacchl cocTaBieHa B COOTBeTCTBHUM ¢ DenepanbHbIM
rOCy/IapCTBEHHBIM 00Pa30BaTENbHBIM CTAHIAPTOM OCHOBHOTO 00IIero o0pa3oBaHus,
OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMoOM OCHOBHOIO o0miero obpazoBanus MBY
«I'umHa3us Ne35» U ¢ yueToM aBTOPCKOM padoyel mporpaMmsl

A.I'. Mepznska, B.b. Tlononckoro, M.C. Sxup, E.B. bynko «Anre6pa» mis 7-9
kinaccoB. M.: Benrtana-I'pad, 2019 r., aBropckoii paboueit mnporpammer JI.C.

ATtanacsig, B.®. byty3osa «I'eometpusi». 7-9 xkiaccel. M.: [Ipocsemnienue, 2019 r.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA
«MATEMATUKA: AJITEBPA, TEOMETPUS», 7-9 KJIACCBI

BorinyckHMK Hay4yuTces: B 7-9 kiaccax (il HCIOJIb30BAHNS B MOBCEIHEBHOM
’KU3HU U o0ecrnevyeHnsi BO3MOKHOCTH YCIEIIHOT0 MPOJ0JIKeHHsl 00pa30BaHUA HA
0a30BOM ypOBHe)

JIeMeHTbl TEOPUH MHOKECTB U MATEMATHYECKOMN JIOTUKH
e omepupoBaTh Ha 0a30BOM ypOBHe1 MOHSATUSIMHU. MHO>KECTBO, JJICMEHT
MHOECTBA, IOAMHOKECTBO, ITPUHAJICKHOCTD;
® 33/1aBaTh MHOECTBA IEPECUUCIICHUEM UX BJIEMEHTOB;
® HAaXOJuTh TepeceyeHrue, 00beIUMHEHUE, MOJMHOXKECTBO B MPOCTEUIINX
CUTYyalUsIX;
e oIepupoBaTh Ha 0a30BOM ypOBHE MOHATHSMH: ONPENCICHUE, aKCHOMA,
Teopema, JI0Ka3aTelibCTBO;
® I[IPUBOAWTH IPUMEPHI M KOHTPIPUMEPHI I MOATBEPXKICHUS CBOUX
BBICKAa3bIBaHUH.
B noBceaHeBHOM KU3HU U NP U3YYEHUH APYTUX MPEeAMETOB:
® CMOJIb30BaTh Tpauyeckoe TMPEACTaBICHUE MHOXKECTB Jig OMHCAHUS
pealbHBIX TIPOIIECCOB W SIBJICHUM, TMPHU pPEHICHUU 3a7ad JAPYTUX Y4eOHBIX

MPEAMETOB.

1 3neck u nanee — pacro3HaBaTh KOHKPETHBIE TIPUMEPBI OOIIUX MOHSATHI M0 XapaKTEPHBIM MPH3HAKAM, BBIOTHATH
JICUCTBHS B COOTBETCTBUU C ONPEIEIICHUEM U MPOCTEHIINMU CBOMNCTBAMU MOHSTHIA, KOHKPETH3UPOBATh IPUMEPAMHU
o01Me TOHITHA.



Yucaa
e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMU: HATYpPajJbHOE YHUCIO, LIEJI0E
4yuciao, OOBIKHOBEHHasl ApoOb, JecsaTudHasi JpoOb, CMEMIaHHAs JpoOb,
palMOHAJIBHOE YUCII0, apu(PMEeTHUUECKU KBaAPaTHBIM KOPEHb;
® JCHOJIb30BAaTh CBOWCTBA YMCEN M IIPaBWJIA JEUCTBUM INPHU BBINOJHECHUU
BBIUMCJICHUH;
® CIIOJB30BATh NPHU3HAKM JAeAUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU
BBIUUCJICHU U PEIICHUU HECJIOKHBIX 3a/1a4;
® BBINOJHATH OKPYIJICHUE PAllMOHATBLHBIX YHCENI B COOTBETCTBUU C MPABUIIAMU;
® OIICHMBATh 3HAYCHHUE KBAJIPATHOTO KOPHS U3 MOJIOKUTEIBHOIO IIEJI0TO YHCIIA;
® DpACcHO3HaBaTh PallMOHAIbHBIC U HPPALIMOHATIBHBIC YHCIIA;
® CpaBHMBATh YHUCJA.
B noBceaHeBHOI KU3HU M NPU U3YYEHUH IPYTUX MPEIMETOB:
® OIICHMBATh PE3yJIbTAThl BBIUUCICHUN MPU PEIICHUN MPAKTUYECKUX 3a]1a4;
® BBINIOJHATH CPABHEHUE YHUCEN B PEATIbHBIX CUTYaIUsIX;
® COCTaBJISITh YHCJIOBBIC BHIPAKCHUS MPU PEIICHUM TPAKTUYECKUX 3a7a4 U 3a7a4
U3 IPYTUX YYEOHBIX MPEIMETOB.
To:xknecTBeHHBbIE TPe0Opa3oBaHUA
e BruImosHAT, HECHOXKHBIE TIpeoOpa3oBaHUS JUIS  BBIYMCICHHS 3HAYCHUM
YUCJIOBBIX BBIPAXKEHUN, COJIEPIKAIIUX CTEIEHU C HATypaJbHBIM IMMOKa3aTelieM,
CTEIEHH C ILIeJIBIM OTPUIATEIbHBIM MTOKa3aTeleM;
® BBINOJHATh HECIOXKHBIE IIPeoOpa3oBaHUs IIEIbIX BBIPAKCHHM: PacKphIBaTh
CKOOKH, MPUBOJIUTH TIOJIO0OHBIE ClIaraeMbie;
® CMOJIb30BaTh (OPMYJIBI COKPAIIEHHOTO YMHOXKEHHUSI (KBaJpaT CyMMBI,
KBaJpaT pPa3HOCTHU, Pa3HOCTh KBaJApaTOB) JUIsl YOPOILECHHS BBIYUCICHUN
3HAYEHUU BBIPAKECHHUI;
® BBINOJHATh HECIOXKHBIE TMpeoOpa3oBaHus APOOHO-TUHEHHBIX BBIPAXKEHUM U
BBIPOKECHUMN C KBaJAPATHBIMU KOPHSMH.
B noBceaHeBHOI KU3HU U NPU U3YYEHUH IPYTUX NMPEAMETOB:
® [IOHMMAaTh CMBICJI 3aMKCH YKCJIa B CTAHAAPTHOM BU/IE;

® OmEpHUPOBATH HA OA30BOM YPOBHE MOHITHEM «CTaHAPTHAS 3aMUCh YUCIAY.



YpaBHeHUs U HEPABEHCTBA

OnepupoBath Ha 0a30BOM ypOBHE TMOHSTUSMU: PABEHCTBO, YHCJIOBOE
PaBEHCTBO, YPABHEHHE, KOPEHb YPABHCHMS, PEUICHUE YPAaBHEHUS, YUCIIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIIICHNE HEPABECHCTBA,

MIPOBEPSITH CIPABEIJIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

pelIaTh JUHEMHBIE HEPABEHCTBA M HECIOXXHBIC HEPABEHCTBA, CBOJSIIMECS K
JIMHEVHBIM;

pelIaTh CUCTEMBI HECIIOKHBIX JTUHEUHBIX YPaBHECHUM, HEPABEHCTB,;

MIPOBEPSTH, SABJISIETCS JIU JAHHOE YKCIIO PEIICHUEM YpaBHEHUS (HEPaBEHCTBA);
pematb KBaJpaTHble YypaBHEHUA 10 (¢GopMmylie KOpHEH KBaJApaTHOIO
YpaBHEHUS;

I/I306pa}KaTB pPCIICHUA HCPABCHCTB U UX CUCTCM Ha YHUCJIOBOM HpHMOP'I.

B HOBceHHeBHOﬁ KU3HMA A IIPH U3YYCHHUH NIPYIUX NpEeaMeEToB:

COCTaBJAITb MW PCIIATH JIMHCHUHBIC YpaBHCHUA IIpU PCIOCHHH  3aJ1ad4d,

BO3HHUKAIOIMIUX B IPYI'UX y‘-IC6HI)IX npcamMeTax.

DOyHKIUU

Haxoauts 3HaueHue GyHKINH 10 3aJaHHOMY 3HAUYEHHUIO apTyMEHTa;

HaxXOAWTh 3HAUEHHE apryMeHTa IO 3aJaHHOMY 3Ha4eHHI0 (QYHKUUU B
HECJIOKHBIX CUTYALINAX;

OTIPEMETSATH MOJIOKEHNE TOYKH 0 €€ KOOpAUHATaM, KOOPAUHATHI TOYKH TI0 €€
MOJIOKEHUIO HA KOOPJIMHATHOM MIOCKOCTH;

no rpaduKy HaxoAWTh OOJacTh ONpEAENICHUS, MHOXXECTBO 3HAUCHWH, HYIH
(GYHKIIMM, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3PACTaHUS H
yObIBaHMsI, HAMOOJIbIlIEEC U HAUMEHbIIIEE 3HAUCHUS PYHKIUY;

CTpOUTH TpapuK TMHEHHON DYHKIINH;

MPOBEPATH, SBJISETCS JM JaHHBIM Tpaduk rpadukoM 3adaHHON (YHKIIHH
(JIuHEWHOM, KBaIpaTUYHOM, 0OpaTHOM MPONOPIHUOHATBHOCTH);

ONpenensATh MNPUOIMKEHHbIE 3HAYEHHUS KOOPAMHAT TOYKHM IEepeCceUeHus
rpaguKoB HyHKIIHIA;

ornepupoBaTh Ha 0a30BOM YpPOBHE TMOHSATUSMHU: TOCIEIOBATENbHOCTD,

apu(mMeTnyecKas Mporpeccusi, FreoMeTpruiecKas mporpeccusi;



pelmaTh 3aJadyd Ha IMPOTPECCHH, B KOTOPHIX OTBET MOXKET OBbITh INOJIYy4YeH
HEMOCPEACTBEHHBIM MOACUETOM 0€3 MPUMEHEHHUs (HOPMYIL.

B noBceiHeBHOM KU3HM M NIPH U3YYEHUHU APYTUX NPeIMETOB:
UCTONb30BaTh TIpauku peajbHBIX TMPOIECCOB W 3aBUCHMOCTEH st
OIlpeNesieHus] MX CBOMCTB (HauOonbplIMEe W HAMMEHBIIME 3HAYCHUS,
NPOMEXYTKH BO3pacTaHus W yObIBaHHS, OOJACTH TMOJOXHUTEIBHBIX H
OTPULIATENILHBIX 3HAYCHHH U T.11.);

UCIIOJIb30BaTh CBOMCTBA JIMHEHHON (QYHKINU U ee rpaduK MpH pelieHny 3a1a4d

U3 JAPYTUX y4eOHBIX TPEIMETOB.

CrarucTika ¥ Teopusi BepOATHOCTEM

NmeTh mpeacTaBi€HHWE O CTAaTUCTUYECKUX XapaKTEPUCTHUKAX, BEPOATHOCTH
CIIy4yallHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1auax;

pemarb MOpoCTeHIIMe KOMOWHATOPHBIE 3aJa4d  METOJAOM IHPSIMOTO H
OpraHW30BaHHOTO Mepedopa;

MPECTABIATh IaHHBIC B BUJIE TAOJIUI], IMarpaMm, rpauKkoB;

yuTath MHGOpPMAIUIO, TPEACTABICHHYIO B BHUJE TaOJUIbl, JAUArpaMMbl,
rpaduka;

OTIPENICNIATh OCHOBHBIC CTATUCTUUYCCKHUE XapaKTEPUCTHUKHU YHCIOBBIX HAOOPOB;
OIICHUBATh BEPOSITHOCTH COOBITHS B IPOCTEHIIINX CITydasix;

HMCTb IPCACTAaBJICHHUC O POJIM 3aKOHA OOJIBIIINX YHCENI B MACCOBBIX SBJICHUSX.

B noBceagHeBHOM KU3HU M NIPU M3YYEHUH APYTUX MPEAMETOB:

OIICHUBATh KOJIMYECTBO BO3MOKHBIX BAPUAHTOB METOIOM Iepedopa;

UMETh MPEJCTABICHUE O PO MPAKTUYCCKH TOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI;

CpaBHUBATb OCHOBHBIC CTAaTUCTUYECKHE XapPAKTCPUCTUKH, TOJYYCHHBIC B
poliecce PerieHus MPUKIAIHON 3aa4uu, U3yUeHUs PEaTbHOTO SIBJICHHUS;
OIICHMBATh BEPOSATHOCTh pEATbHBIX COOBITUH W SBICHUHW B HECIOXHBIX

CUTyalusiax.

TexkcTOoBBIC 321a4YU

Pemartpb HECIOXHBIC CIOKCTHBIC 3aJa4uu Pa3HbIX THUIIOB Ha BCC

apupMeTHYecKue AeCTBuUs;



CTPOUTh MOJIENIb YCJIOBHS 3a7aud (B BHJIE€ TaOJMIIbI, CXEMbl, PUCYHKa HIIU
ypaBHEHUS), B KOTOPOM JaHbl 3HAYEHUSA JBYX M3 TPEX B3aWMOCBSI3aHHBIX
BEJIMYMH, C LIEJIbIO TIOMCKA PELICHUS 3a1a4H;

OCYHIIECTBJIATh CIOCOO TMOMCKA PEIIeHUs 3a7adyd, B KOTOPOM paCCyKIIEHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO HJIA OT TPEOOBAHUS K YCIOBHIO;
COCTaBIISAITh IJIaH PEUICHUS 3a]1a4H;

BBIJICJISITh 9TAllbl PELICHUS 3a/1a4u;

UHTEPHPETUPOBATh BBIYUCIUTEIBHBIE pPE3yJbTaThl B 3a/aye, HUCCIEeI0BAThH
MOJIYYeHHOE PEIICHHE 3a/1a4K;

3HaTh Pa3Myue CKOPOCTEW OOBEKTa B CTOSIUECH BOJE, MPOTUB TEUCHUS U IO
TEUEHHIO PEKH;

pelaTh 3aa4i Ha HaXOKJICHUE YaCTH YMCIIa U YUCJa 10 €ro 4acTH;

pemarh 3a7ayd pa3HbIX TUNOB (Ha pabOTy, HA MOKYIKH, Ha JBHXKCHHE),
CBSI3bIBAIONIUX TPU BEIUYUHBI, BHIJCISATH 3TH BEIUYUHBI U OTHOLICHUS MEXIY
HUMU;

HaxOJWTh TMPOIEHT OT YHCJIa, YHUCJIO IO MPOIEHTY OT HEro, HaXOIUTh
MPOIIEHTHOE CHUYKEHUE WM MPOIEHTHOE MOBBIIIIEHUE BEJIUUMHBI;

peIIaTb HCCIIOKHBIC TIOTHYICCKHUC 3ada9 MCTOA0OM paCCYH(HCHHﬁ.

B noBceqHeBHOI KU3HU M NPU U3YYEHUH IPYTUX MPEAMETOB:

BbBIIBUI'aTb THUIIOTC3bI O BO3MOJKHBIX IIPCACIBbHBIX 3HAYCHUAX HCKOMBIX B

3aJlaye BEJIMYMH (Je1aTh MPUKUIKY ).

I'eomerpuyeckue purypsi

OnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMU F€OMETPUUYECKUX PUTYD;
U3BJIEKaTh MH(POPMALMIO O T€OMETPUYECKUX (DUrypax, MpeiCcTaBICHHYIO Ha
YyepTekax B IBHOM BU/IE;

OPUMEHATH JJIsl pPelleHusl 3a/7ad IeOMETpHUecKHe (aKThl, €CIU YCIOBHUS HX
NPUMEHEHUS 3a/1aHbl B IBHOM (hopMme;

peliaTth 3a/la4i Ha HaXO0XKJIEHUE T€OMETPUUYECKUX BEJIMYUH MO 0OpasliaM HIIu

aJITOPUTMAaM.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHH APYTUX NMPEAMETOB:



HCII0JIb30BaTh CBOMCTBA IreOMCTPHUUICCKUX (I)I/Il“yp AJIs1 pCIICHUA THUIIOBBIX
3ajgad, BO3HHKAIOIINX B CUTyalusiax HOBCCI[HGBHOﬁ ZKHU3HU, 3agad

MMPAaKTHYCCKOI0 COACPKAHMA.

OTHoOIEeHUA

OmnepupoBarh Ha 0a30BOM YypOBHE TMOHATUSMHU: PABEHCTBO (UTYp, pPaBHBIC
burypsl,  paBEHCTBO  TPEYrOJbHUKOB,  MAPAIICIBHOCTh  MPIMBIX,
NEePIEHANKYIAPHOCTh TPSAMBIX, YIJBl MEXKIy TMPSMBIMHU, TEPHEHIUKYISAD,

HAKJIOHHAA, ITPOCKIHA.

B noBce1HeBHOM KVU3HH M NIPH U3yYE€HUH APYTHX NMPeIMETOB:

MCIIOJIB30BaTh OTHOIIEHHUS I PELICHUS IPOCTEUIINX 3a7a4, BOZHUKAIOIINUX B
pEAbHOM KU3HMU.

N3MepeHnsi 1 BLIYUCICHUS

BpInonHATE WM3MEpEeHUE MUIMH, PACCTOSIHUW, BEJIIMYMH YIJVIOB, C ITIOMOIIBIO
MHCTPYMEHTOB JUJIsI UBMEPEHUM JUIVH U YTJIOB;

MPUMEHSITEH (DOPMYJIBI IEPUMETPA, TUIOMIAIU U 00beMa, TIIOIIAIA TOBEPXHOCTH
OTAEIBHBIX MHOTOTPAHHUKOB MPHU BBIYMCIICHUSIX, KOTAa BCE TAHHBIC UMEIOTCS
B YCIIOBUH;

npuMeHsITh TeopeMy [Iudaropa, 6a30Bbie TPUTOHOMETPUUECKUE COOTHOIICHUS

JUJISL BBIYMCJIEHUS JIJIMH, PACCTOSIHUH, TIOMIAAEN B TPOCTEUIIINX CIIyYasiX.

B noBceaqHeBHOI KU3HU M NPU U3YYEHHNH IPYTUX NMPEAMETOB:

BBIYUCIISITh PACCTOSIHUSA HA MECTHOCTU B CTAHAAPTHBIX CUTYalUsX, IUIOMIAINA B
IPOCTEUIINX CIy4yasix, NMPUMEHATh (HOPMYJbl B NPOCTEHIIMX CUTYyalUsIX B

MOBCETHEBHON KU3HU.

I'eomerpuyeckue mocTpoeHus

N306pakath TUTIOBBIC TUIOCKHE (DUTYPHI U GUTYPHI B POCTPAHCTBE OT PYKH U

C IMIOMOHIIbYO HHCTPYMCHTOB.

B nmoBcegHeBHOM KU3HU M NIPU M3YYEHHH APYTUX NPEAMETOB:

BBITIOJIHATD HpOCTGﬁHIHC IIOCTPOCHHUA Ha MCCTHOCTHU, HCO6XOI[I/IMBIG B

PEATBHOM KU3HU.

I'eomeTpuyeckne npeodpa3oBaHus



e Crpouth Qurypy, CUMMETPUUYHYIO JaHHON (UIype OTHOCUTEIBHO OCH MU
TOYKH.
B noBceqHeBHOM KU3HH M NIPH U3YYEHUH APYTHX NMPeAMeTOB:
® pAaCIIO3HABATh ABM)KEHHE OOBEKTOB B OKPYKAIOILIEM MUPE;
® pAacCIoO3HaBaTh CUMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MUPE.
BeKTOpbI M KOOPAMHATHI HA IIOCKOCTH
e OmnepupoBarb Ha 0a30BOM YypOBHE NOHATHUSMU BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOPA Ha YNCII0, KOOPAWHATHI Ha INIOCKOCTH;
® ONpeNensATh NPUOIMKEHHO KOOPAMHATHI TOYKM IO €€ HU300paKEHUIO Ha
KOOPJUHATHOM TNIOCKOCTH.
B noBceqHeBHOM KU3HH M IIPH U3YYE€HHH APYIHX MPEAMETOB:
® UCIOJIb30BaTh BEKTOPHI JIs PEIICHHsS] MPOCTEHIIMX 3a/lady Ha OIpEeJeIeHHE
CKOPOCTU OTHOCUTEIBLHOTO JABUKEHHUS.
Hcropusi MaTeMaTUKH
e OnuceiBaTh OTIEIbHBIE BBIAAIOUIMECS pE3YJbTaThl, IOJYYEHHBIE B XOE
pPa3BUTHS MAaTEMATUKU KaK HAYKU;
® 3HAThb NPHUMEPHl MATEMAaTUYECKUX OTKPBITUA W KX aBTOPOB, B CBS3H C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEN;
® [IOHUMAaTh POJb MATEMATUKH B pa3BUTUU Poccum.
MeToabl MaTEeMATHKH
e BpiOupaTh MoAXOIAUIMI W3YYEHHBIH METOJ AJIS PELICHUS U3YYEHHBIX THUIIOB
MaTeMaTUYeCKHX 3a/1ay;
e [IpuBoauTh TpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B OKPYKaIOILIEH
JNENUCTBUTEIBHOCTH U MPOU3BEIEHUAX UCKYCCTBA.
BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUThCS B 7-9 Ki1accax 1Jis1 o0ecrieyeHus
BO3MO’KHOCTH yCIICIIHOI0 MPOJOJIKEHUS 00pa3oBaHus HA 0a30BOM U
yIJy0JIeHHOM YPOBHSIX

JJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH



Onepupoeamb2 NOHAMUAMU.  Onpeoelielue, meopemd, aKCUuoMd, MHONCECmao,
XapaKkmepucmuxky MHOJNCeCmea, 3JeMeHm MHOJNCecmeda, nycmoe, KOHeYHoe U
beckoneuHoe MHONCECMBO, NOOMHONCECMBO, NPUHAODTICHCHOCb,  BKIIOYEHUE,
PABEHCINBO MHONCECMEB,

U300padicamsb MHOMCECMBA U OMHOULEHIUEe MHONCECE C NOMOWbIO Kpyeos Diliepa,
onpeoenimb  NPUHAONEHCHOCb — DJIeMEHMA  MHOMCECMBY, 00beOUHeHUur U
nepeceyeHur) MHONCECms,

300a6amMb  MHONCECMBO C NOMOWbIO NEPEeHUCTCeHUS DJIeMEHMO8, Cl0BECHO20
onucanusi;

onepuposams  NOHAMUAMU.  BbICKA3bIBAHUE,  UCMUHHOCMb U JONCHOCHb
BbICKA3bIBAHUSL, OMPUYAHUE BbICKA3LIBAHULL, ONEpayull HAO BblCKA3LIBAHUAMU. U,
UU, He, YCIOBHbLE BLICKA3LIBAHUS (UMNAUKAYUL),

cCmpounib 8bICKA3blI6AHUA, OMPUYAHUA BbICKA3bIBAHUIL.

B noBcegHeBHOI KU3HU M NPH U3YYEHUH IPYTUX NMPEAMETOB:

" cmpoums Yenouku yMO3aKa04e Ul Ha OCHO8€e UCNOIb308ANHUS NPABUT TOSUKU,

" UCNONBL308AMb MHONCECMBA, ONEPayuu ¢ MHONCeCmeamu, ux 2paguyeckoe
npeocmasieHue 01 ONUCAHUS PeanlbHblX NPOYeccos8 U s61eHULL.

Yuciaa

u Onepupoeamb NOHAMUAMU. MHOJICECNTIBO HAMYPAJIbHbLIX YUCe], MHOMNCECMBO0 UEJIblX
uyucesi, MHod)cecmeo payuOHIbHbIX HUucel, UppayuorHaibHoe 4ucio, KBGOPGWIHbZZZ

KOpeHb, MHOIHCEeCmMEBO 0elicmeumenbHbix uucei, ceomempudeckas unmepnpemayus

HamypanbHulX, YeavlX, PayuOHAIbHbIX, OCUCEUMENTbHBIX YUCE,

" NOHUMAmMb U OOBACHAMb CMbLCIL NOUYUOHHOU 3aNUCU HAMYPATbHO20 YUCILA,

" GLINOJIHAMb GLIYUCTICHUS, 8 MOM YUCTEe C UCNOIb308AHUEM NPUEMOB PAYUOHATLHBIX
8bIYUCTICHUU,

" GLINOIHAMb OKPY2leHUe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

" CPABHUBAMb PAYUOHANLHBIE U UPPAYUOHATbHBIE YUCA,

" 1peoCcmasiamb PAyUOHAIbHOE YUCIO 8 UOe OeCAMUYHOU OpoOU

" YnopA0ouU8aAmMb YUCIA, 3aNUCAHHbIE 8 8UOE 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOU;

» naxooums HOJ/[ u HOK uucen u ucnonvzosamos ux npu peuieHuu 3a0at.

2 3IL€CL " Jajee — 3HaThb ONMPEACICHUC TOHATHSA, YMCTh HNOACHATH €TI0 CMBICJI, YMCTb UCIIOJIb30BATh IIOHATHC U €TO
CBOIiCTBa pyu NpoOBCACHNU paccymneﬂnﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3a7a4.



B noBceHeBHOM KM3HU M NIPU U3yYeHUHU APYTHUX NPeIMETOB:

APUMEHAMb NPAGUILA NPUOTIUNCEHHBIX BbIYUCTIEHUL NpU peueHUuu NPaKmudecKux
3a0ay U peuieHuU 3a0ay opyaux y4eOHbix npeomemos;

BbLINOIHAMb CPABHEHUE PE3YIbMAMO8 BbIYUCICHUL NPU peueHUuU NPaKmuiecKux
3a0ay, 6 Mom yucie NPUOTUNCEHHBIX BbIYUCTECHULL,

COCMasisims U OYEeHUBAMb YUCIO0BbIE BbIPANCEHUS NPU PEUleHUU NPAKMULECKUX
3a0ay u 3a0a4 U3z Opy2ux y4eOHulX npeomemos,

3anucoleams U OKpYelsimb  YUCILO8ble  3HAYEHUS. PealbHbIX — GelIUYUH  C

UCNoJIb306aAHUEM PA3HBIX CUCMEM USMEPEHUA.

TosxkaecTBeHHBbIE TPeo0pa3oBaHUA

Onepuposams NOHAMUAMU CMENEHU C HAMYPAIbHbIM NOKA3amenem, CMeneHu ¢
yenvimM OmpuyamebHblM HoKazamenem,

BLINOJIHAMb NPeoOPA30BAHUS YENbIX BbIPANCEHU. OeUCmeus ¢ O0OHOYIEeHAMU
(cnooicenue, 8blMUMAHUE, YMHOMCEHUE), OCUCMBUS C MHO2LOYIEHAMU (CloJCeHUe,
gbluumanue, YMHoNCeHue),

BLINOJIHAMb  PA3IONCEHUE MHO2OYNECHO8 HA MHONCUMENU OOHUM U3 CNOCOD08:
8blHeceHue 3a CKOOKY, 2pYNRUPOBKA, UCNONb308AHUE (DOPMYN COKPAUWEHHO2O0
VMHONCEHUSL,

8bLOCTISIMb KBAOPAM CYMMbL U PAZHOCMU OOHOYIEHO8,

PACKAA0bIBAMb HA MHONCUMENU K8AOPAMHDIL MPexuieH,

BbINOJIHAMb NPE0OPA306AHUS  BBIPANCEHUL, COOEPAHCAUUX CMENneHU C YelblMU
OMpUYAmMebHbIMU NOKA3AMENAMY, Nepexooums om 3anucu 8 8uoe CmeneHu ¢
yenviM OmpuyameibHblM noKazamenem K 3anucu 8 suoe opoou,

8bINOJIHAMb NPE0dPaA308aHUs OPOOHO-PAYUOHANLHBIX BbIPANCEHUN. COKPAWjeHUe
Opobeli, npusedeHue aneeopauyeckux oOpobeti K o0OweMmy 3HaMeHameio,
CNOJICeHUe,  VMHOJICEHUe, OelleHue  aneebopauyeckux Opobell, B8038edeHue
aneebpauyeckoll Opoobu 8 HAMYPAIbHYIO U YEVI0 OMPUYAMETbHYIO CINEeNeHb,
BbINOJIHAMb NPEOOPA3Z0BAHUSL BLIPANCEHULL, COOEPAHCAUUX KBAOPAMHbLE KOPHU,
8bl0eNAMb  KBAOpAm CYMMbl UIU  PASHOCMU  OBYUIEeHA 68  BbIPANCEHUSX,
cooeparcanjux Keaopamulie KOpHu,

8bINOJIHAMb NPEOOPA30BAHUSL BLIPANCEHUT, COOEPAHCAUUX MOOYIIb.



B noBceHeBHOM KM3HU M NIPU U3yYeHUHU APYTHUX NPeIMETOB:

BbINOJIHAMb  NPeoOPa3’08anus U Oelcmeus ¢ YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOApMHOM 8UOe;
BLINOJIHAMb NPEOOPA306AHUSL ANICCOPAUYECKUX BLIPANCECHUL NPU DeueHUuUu 3a0ay

opy2ux y4eoHblx npeomemos.

YpaBHeHUs U HEPABEHCTBA

Onepuposams  NOHAMUAMU. YPABHEHUE, HEPABEHCME0, KOPEHb  VYPABHEHUs,
peuieHue HepaseHcmed, PAGHOCUNbHbIE YPABHEHUs, 001acmb  onpeoeneHus
YpaeHeHus (HepaseHcmea, cCucmembl YPAaeHeHUll UIU HEPABEHCMNS),

peuwiams JTUHEliHble YPAGHEeHUsl U YPABHEHUs, C800UMbIe K JTUHEUHBIM C NOMOUbIO
MOoHCOeCMBEHHbIX NPEO0OPA308AHUI;

pewiams KeAOpamHvle YPAGHEHUs U YPABHEHUs, CB800UMble K K8AOPAMHBIM C
HOMOUWBIO MOHCOECMBEHHBIX NPE0OPA308AHULL,

peuwamsb OpoOHO-TUHElIHble YPABHEHUSL,

pewiams npocmetiuiue UppayuoOHaIbHble YPagHeHus euoa Y F(x)=a , () =vo(x) ;

n
pewams ypasHenus euoa X =a,;
b

peuwiams  YpAGHeHUs: CHOCOOOM  PA3JI0JNCEHUS HA MHOJNCUMeENU U 3aMeHbl
NnepemMeHHOl,

UCNONIL308AMb MEMOO UHMEPBALO8 Ol peuleHUs Yelvlx U OPOOHO-PAYUOHATIbHBIX
HEePaBeHCmas;

peuiams IUHelUHble YPAGHEHUs U HEPABEHCMEA C NaAPAMEeMPamu;

peuams HeCl0JCHble K8AOpamHuble YPAGHEeHUsL C NAPAMEMPOM,

peuams HeCl0XCHble CUCeMbL TUHEUHbIX YPABGHEHUU C NapamMempamu;

PEULaNtb HECIIOIICHbIE YPABHEHUA 8 YETIbLX YUCIAX.

B noBceaqHeBHOM KU3HU M NIPU U3YYEHUH APYTUX MPEAMETOB:

cocmaenams U peuiams JUHeuHbvle U Keaopammubvle YPAaeHeHUs, YPAGHEeHUsl, K HUM
ce00AWUeCs, CUCMEMbl TUHEUHbIX YPABHEeHUU, HePAGeHCms8 Npu peueHuy 3a0ay
opy2ux y4eOHbiX npeomemos,

8bLINOIHAMb OYEHKY Npasoonooodusi pesyibmamos, HOLYYaembvblX Npu peuleHuu
JIUHEUHbIX U K8AOPAMHLIX VPAGHEHUL U CUCMeM JIUHEUHbIX VPAGHEHUl U

Hepageencma npu peweHuu 3a0a4 Opyeux y4eOHbuIX npeomemos,



8bLOUPAMb COOMBEMCMBYIOWUE YPABHEHUS, HEePABEHCMEA ULU UX CUCmeMbl OJls
COCMABNEeHUsT MAMEMAMUYECKou MOoOelu 3A0AHHOU pPeanbHOU CUMyayuu uiu
NPUKTIAOHOU 3a0a4u;

yMemb UHMePnpemuposamsd NOJIYYEHHbLL NPU PeuleHUU YPAasHeHUsl, HepaseHcmed
UIU cucmemvl pe3yibmam 6 KOHMmeKCme 3A0aHHOU peanbHOU CUmyayuu uiu

NPUKTIAOHOU 3A0a4U.

DOyHKIUU

Onepuposams noHAMUAMU: QYHKYUOHAIbHAS 3A8UCUMOCTb, (DYHKYUS, 2papuK
@dyukyuu, cnocobwl 3a0anus GyHKYUU, apeymenm u sHavexue QyHKyuu, ooaacmeo
onpeoeneHus U MHONCeCm80 3HAYeHUU (QYHKYuU, HYau @QYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMb DYHKYUU, YeMHOCMb/HeYemHOCmb QYHKYUU,

cmpoums  2paguxku  JTUHEUHOU,  K8AoOpamuyHou  (yuKyui,  0Opamuou

y=a+ .
NPONOPYUOHATLHOCMU, PYHKYUU 8UOA: X+b | v —vx vovx, voix]

Ha npumepe K8aopamuyHoOUu QYHKYUU, UCNOIb308aMb NPeodpazo8anus 2pagpura
dyukyuu y=f(x) ona nocmpoenus epaghuro8 QYHKYULl » — =« ¢o<+wo>+e ;

coCmasisims YpagHeHUus NPamMoll N0 3a0aHHbIM YCIIOBUAM. NPOXooaujell uepes 08e
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0Osawel yepe3 OAHHYI0 MOUKY U
napanienbHol OAHHOU NPAMOU;

uccnedosams QyHKYUro no ee epapuxy;

HAX00Umv MHOMCECMB0 3HAYEeHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSAHCMEA,
MOHOMOHHOCMU KBAOPAMUYHOU (DYHKYUU,

onepuposams NOHAMUAMU. NOCTIE008AMENLHOCb, APUPDMEMUUECKAs NPOcPeCCusl,
2eomempuieckas npocpeccusi;

peuwiams 3a0a4u Ha apUOMemudecKyro U 2e0MempulecKyo npocpeccuro.

B noBceaqHeBHOM KU3HU M NIPU U3YYEHUH APYTUX MPEAMETOB:

ULTIOCIMPUPOBAMb C NOMOWBIO 2PAPUKA PEATbHYIO 3A8UCUMOCHb UL NPOYECcC NO
UX XapaKmepucmukam,
UCNONIL308AMb CEOUCMBA U 2PAPUK KBAOPAMUYUHOU QYHKYUU NPU peuleHUU 3a0ay

u3 Opyaux yuebHvix npeomemos.

TexcToBBIC 32241



Pewamv npocmovie u cnoocuvle 3a0auu paswblX mMunos, a makdice 3a0ayu
NOBbIUUEHHOU MPYOHOCIU,

UCNOIb308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CILONCHbIX 3a0ay
OJ151 NOCMPOEHUSL NOUCKOBOUL CXeMbl U PeueHUst 3a0a4;

pasnuuame MoOoeib meKCcma u Mooejb peuleHus 3a0ayu, KOHCMpyuposams K 0OHOL
MOOeNU peuleHUsl HeCIIONCHOU 3a0ayu pazHvle MOOelU MeKCma 3a0adu;

3HAMb U NPUMeHAmb 00a cnocoba Noucka peuleHus 3aday (om mpedo8aHus K
VCA08UIO U OM YCA08USL K MPpeb0B8aHUI0),

MOOeUPOBAMb PACCYHCOCHUS. NPU NOUCKE peuleHUsl 3a0ay ¢ NOMOwblo 2pag-
cxembl;

8bLOCJISIMb dMANDL PeULeHUs 3A0aAUU U COOEPAHCAHUE KANHCO020 IMANd,

yMems 8blOUPaAMb ONMUMALbHBIN Memo0 peuleHus 3a0a4u U 0CO3HABAMb 8blOOD
Memooda, paccmMampusams paziudHble Memoobl, HAXO00UMb pa3Hble peuleHuUs
3a0a4u, eciu 603MONCHO;

AHATU3UPOBAMb 3aMPYOHEHUS NPU PelueHUulU 3a0a4,;

BbINOAHAMDb pasziuymbie npeobpazosanus NPeonoAHCEeHHOL 3a0ayu,
KOHCMPYUpOB8amsv HOBble 3a0ayul U3 OAHHOL, 8 MOM YUCLe 0OpamHble,
UHMePNPemuposamsd  8bIYUCTUMENIbHbIE Pe3yIbmamuvl 6 3adave, UCC1e008amb
NoJlyYeHHoe peuleHue 3a0adu;

AHATUBUPOBAML  BCEBOZMOIICHbIE CUMYAYUU  B3AUMHO20 PACNOJIONCEHUS O8YX
00beKmo8 U UBMEHeHUe UX XAPaAKMmepucmux npu COBMeCMHOM OBUNCEHUU
(ckopocmb, epems, paccmosiHue) npu peuweHuu 3a0ay Ha OB8UdICEeHUEe O08YX
00beKmMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOJIONHCHBIX HANPABIECHUSIX,

UCCIe008aMb B8CEBO3MOIICHbIE CUMYAYUU NPU peuleHUuU 3a0ay Ha O08UdiceHue no
peKe, paccmampusams pasHvie CUCMeMbl OMCYema,

peuiams pasHooOpasHble 3a0auu «HA YACuy,

peuwamv u 000CHOBbIBAMb C80€ peuieHue 3a0ai (8vl0enamb MamemMamuyeckKyo
OCHOBY) HA HAXO0JCOEHUe Yacmu HUcCid U YUCId NO e20 HACmu HA OCHO8e
KOHKPEMHO20 CMbLCAA OPpOOU,

0CO3HABAMb U O0BACHAMb UOCHMUYHOCbL 3A0aY PA3HbIX MUN0B, CE3bl8AIOUUX

mpu eaudunsl (Ha pabomy, Ha NOKYNKU, HA OBUJICEHUE), BblOeNIMb MU BEIUYUHDL



U  OMHOWEHUS MedcOy HUMU, NPUMEHSAMb UX HNpu  peuleHuu  3aoau,
KOHCMPYUPOBAmMsb COOCMEEHHbIe 3a0ay YKA3AHHBIX MUNO8,

61a0emb  OCHOBHLIMU ~ MemoOaMu  peuwleHuss 3a0a4 Ha  CMeCu, CHIdebl,
KOHYEeHMpayuu,

pewams 3a0a4u  HA NPOYeHmMbvl, 8 MOM HUCIe, CIOJNCHble NPOYEHMbl C
000CHOBAHUEM, UCNOJIL3YSL PA3HbIE CNOCODbL,

peuiams jo2uyecKue 3a0aiu pasHbiMUu Cnocooamu, 8 mom yucie, ¢ 08yMs OJ10KaMu
U ¢ mpems 610KAMU OAHHBIX C NOMOWDBIO MAOIUY,

pewiams 3a0a4u N0 KOMOUHAMOPUKe U Meopul BeposMHOCMeEl HA OCHOBe
UCNOIb308AHUS UZYUEHHBIX MEeMOO08 U 0O0CHOBLIBAMb PelleHUe;

peuams HeCI0XHCHbIE 3a0ayl N0 MAMEeMaAmu4eckoi CMmamucmuKe;

081a0emb OCHOBHBIMU MEMOOAMU PEULEHUSL CIONCEMHBIX 3a0ay. apuhmemusecKul,
aneebpauveckuil, nepebop  BAPUAHMOS,  2eoMempuyecKull,  epagpuueckuil,

NPUMEHAMb UX 6 HOBbLX NO CPDABHEHUIO C U3YUEHHbIMU CUMYAYUALX.

B HOBceHHeBHOﬁ KU3HMA A IIPH U3YYCHHUH NIPYIUX NPEIMETOB:

8bl0eNAMb NPU peuleHuu 3a0ay XapakmepucmuKky paccmampusaemou 8 3aoaue
cumyayuu, OMIuyHbvle OM pedasbHbIX (me, Om KOMOPbIX AOCMpacuposaucy),
KOHCIMPYUpo8ams HOBble CUmMyayuu ¢ YYyemom Omux Xapakmepucmux, 8
YACMHOCMU, NPU pelleHUuU 3a0ay Ha KOHYEHMpayuu, y4umoléams HIOMHOCHb
gewjecmea;

pewams U KOHCMPYUpPOBAMb 3a0ayuil HA OCHOBE PACCMOMPEHUST pPeanlbHbIX
cumyayuii, 8 KOMoOpwIX He Mpedyemcsi MOYHbBIU LIYUCIUMETbHBLU Pe3)Ibman,
pewiams 3a0a4u HA OBUNCEHUE NO peKe, PACCMAmpueds pasHvle CUCMembl

omcdema.

CrarucTika ¥ Teopusi BepOATHOCTEM

Onepuposams NoOHAMUAMU. CMOAOYAmMble U KpPy2osble Ouazpammvl, maodauybl
OAHHBIX, CpeoHee apu@memuueckoe, MeOuaunda, HauboIvbUee U HAUMEHbUlee
3HAYeHUs. 8blIOOPKU, PA3MAX 8blOOPKU, OUCHEPCUsi U CMAHOAPMHOEe OMKIOHEHUe,
CYYAUHASL USMEHYUBOCTb,

uzenexams UHGopmayuro, npeocmasieHHyro 8 madbiuyax, Ha ouazpammax,

epaghuxax;



cocmasnsimes mabauysl, CMpoUms OUASPAMMbL U SPAPDUKU HA OCHOBE OAHHBIX;
onepuposamv NOHAMUAMU: GAKMOPUAN YUCIA, NEPEeCMAHO8KU U COYemAaHusl,
mpeyeonvnux lIlackans,

NPUMEHAMb NPABUIO NPOU3BEOCHUsL NPU PeUuleHUU KOMOUHAMOPHBIX 34044,
onepuposamv NOHAMUAMU. CIAYHAUHBIL ONbIM, CAVYAUHBIL 6bl00p, UCNbIMAHUE,
aNleMeHmapHoe  caydatiHoe cobvimue (UCX00), Kiaccudeckoe —onpeoeieHue
8EPOSMHOCIU CIYYALHO20 COObLIMUSL, ONepayuu Hao CIY4aUHbIMU COOLIMUAMU,
npeocmasisimes UHHOPMayuIo ¢ NOMOwbIo Kpy2o8 Juiepa;

pewiams 34044y HA BbIYUCIEHUE BEPOSIMHOCMU C NOOCHEMOM KOJIU4eCmsd

8APUAHNMOB C NOMOULBIO KOM6uHam0pl/lKM.

B nmoBceaqHeBHOI KU3HU M NPU U3YYEHNH IPYTUX NMPeAMETOB:

u3gnekamv,  UHMepnpemuposamv U npeobpazosvieamv  UHGopmayuio,
npeoCcmaesieHHylo 6 mabauyax, Ha Ouazpammax, 2epapurkax, omparircarouyio
CBOUCMBA U XAPAKMEPUCTUKU PEATbHbIX NPOYECCO8 U S8NeHULL,

onpeoensams CcmMamucmuiecKue Xapakmepucmuku 6blOOpoOK no  madbauyam,
ouazpammam, 2epagukam, 6blNOIHAMb CPAGHEHUE 6 3dAGUCUMOCMU Om  yeu
peulenus 3a0auu;

OUEeHUBAMb 6EPOAMHOCNb PEATIbHbLIX coObIMULL U S6TeHU.

I'eomerpuyeckue purypnl

Onepuposams NOHAMUAMU 2eOMEMPUHECKUX puyp;

uzenexams,  UHMePNnpemuposamsv U  npeobpaszoevieamsv — UHGopmayurw o
2eomempuiecKux usypax, npeocmasieHHy0 Ha 4epmexcax;

NpUMeHsAms 2eomempuyeckue @Gaxmol Oas peuleHus 3a0ay, 8 MmMOM Hucie,
npeononazaruux HeCKOJIbKo Wazo8 peuleHus,;

Gdopmynuposamsv 6 npocmeiux Cyuasx cOUCMEA U NPUSHAKU pueyp,
00Ka3b18AMb 2eoMempuyecKue YmeepicoeHus.,

61a0emvb CMaHOapPmMHOU Kiaccugurayuell niOCKUx @ueyp (mpey2oibHUKos u

yemuvlpexy20ibHUKOB).

B noBceaqHeBHOM KU3HHU U IIPH U3YYCHUU APYI'HX NIPEAMETOB:

UCNONIL308AMb  CEOLICMBA  2eoMempuyeckux @ueyp 011  peuieHus  3a0ay

npakmu4eckoco xapakmepa u 30004 U3 CMEANCHBIX OMCI/;MI’UZMH.



OTHoIEeHUA

Onepuposams NOHAMUAMU. PABEHCMBO @uUYp, paAsHble @ueypbl, PABEHCMEO
MpeyeoNbHUKO8, NAPALIEIbHOCHbL NPAMBIX, NePREeHOUKYIAPHOCIb NPAMBIX, Veibl
MedHCOY NPAMbIMU, NePNeHOUKYAAp, HAKIOHHAS, NpoeKyus, nooodue @ueyp,
no0oOHble (hucypbl, NOOOOHBLE MPEY2OTLHUKU,

npumenamo meopemy Daneca u meopemy 0 NPONOPYUOHATILHBLIX OMPE3KAX NpU
pewienuu 3a0ad;

Xapakmepuzoeams 63aUMHOE DPACHONONCEHUE NPIAMOU U OKPYICHOCIU, O8YX

OKDYIHCHOCMEU.

B HOBceHHeBHOﬁ KU3HMA A IIPH U3YYCHHUH NIPYIUX NpEeaMeEToB:

UCNONIL306AMb OMHOUEHUS OIS peuleru: 3610611{, BO3HUKAIOWUX 6pea]le012 IHCU3HU.

I/I3MepeHl/IH U BBIYHUCJICHUA

Onepuposams npedcmasieHusmMu 0 ONuHe, Naowjaou, odveme Kax GeIUHUHAMU.
Ipumenamo meopemy I[lughacopa, opmynvl niowaou, obvema npu peuteHuu
MHO20UIA208bIX 3A0ay, 6 KOMOpPbIX He 6ce OaHHble NPeoCcmasieHvl S6HO, d
mpeoylom GuluUCIeHUll, onepuposams 0o/ee WUPOKUM KOIUYeCmBoM Gopmyn
ONUHBL, NAOWaou, 00veMmd, BbIYUCIAMb XAPAKMEPUCTMUKU KOMOUHAyull gueyp
(OKpysHcHOCMEU U MHO20Y20IbHUKOB) BbIUUCTIAMb PACCMOAHUSL MeHcOy hucypamu,
NPUMEHAMb MpUSOHOMempuyeckue Gopmynvl OJisl GbIYUCICHUU 8 60Jlee CIONHCHBIX
CYYAsAX,  NPOBOOUMb  BLIYUCIEHUS  HA  OCHOBe  PABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCU,

nPOBOOUMb NPOCMbLE BLIYUCTEHUS HA 0OLEMHBIX MeNax,

Gdopmynuposamo 3a0auu HaA GvIYUCIEHUE ONIUH, NAOWAOel U 00bemMo8 U peuams
Ux.

B nosceonesHoll scuznu u npu uzyyeHuu Opyeux npeomemos:

NPOBOOUMb BLIYUCIEHUS HA MECIMHOCMU,

NPUMEHAMb DOPMYIbl NPU BLIYUCICHUSIX 6 CMENCHbIX YUeOHbIX npeoMemax, 6

OKpYyHcaroweli 0elucmseumenrbHOCmu.

I'eomeTpuyeckue mocTpoeHust

H306pd9f€dl’l’lb ceomempuvdecKue ngZypbl no mekcmoeomy u CumMe0/1bHOMY

ONnucCaHuro,



C80D00HO ONEpPuUpPo8amb 4ePmeNCHbIMU UHCIMPYMEHMAMU 8 HECIONCHBIX CAVUASX,
BbINOJIHAMb  NOCMPOEHUSL MPEY20bHUKO8, NPUMEHAMb OMOeIbHble Memoobl
nOCMpoeHutl Yupkyjiem U JUHEeUKOU U Nposooumv npocmeuuue Uccieo08aHus
uucna peueHut,

uzobpadicamv munosvie niocKue ueypbl U 00beMHble mend ¢ HOMOWbIO

I/IPOCI’}/IGIZWMX KOMNbIOMEPHbIX UHCNIPYMEHNO86.

B HOBCCI{HCBHOﬁ JKU3HMA A TIIPU U3YHCHHUH NPYIUX NPEIAMETOB:

6blNOJIHAMb npocmeﬁmue nocmpoO€eHUsl Ha MeCnHocmu, Heobxo0uMmble 6p€a]le012
IAHCU3HU,

OoyerHusamsv pasmepvl pealbHblx 00beKmos OKpyoicarouezo mupa.

IIpeoOpa3zoBanus

Onepuposams NnoHAmMuUeM OBUNCEHUS U HNPeoOpa308anusi nooobdus, e1ademv
npuemamy noCmpoenust pueyp ¢ UCNOIb308AHUEM OBUNCEHUL U NPeobpa308anUl
no0o0Usl, NPUMEHSMb NOJYYEeHHble 3HAHUSL U ONbIM NOCMPOCHUl 6 CMEICHbIX
npeomMemax u 8 peaibHblX CUMYAYUsX OKpY’caowe20 Mupa;

cmpoums ¢ueypy, no00OHYI0 OAHHOL, NOJBL30BAMBCS CEOUCMBAMU NOOOOUSL Ol
obocHosanus ceoticms Quayp;

NPUMEHAMb CBOUCMBA OBUNCEHUL Ol NPOBEOeHUsT NPOCmeuux 0060CHOBAHUL

ceoticme guzyp.

B noBcegHeBHOM KU3HU M NIPU U3YYEHUH APYTUX MPEAMETOB:

NPUMEHAMb CBOUCMBA OBUNCCHUL U NPUMEHAMb No0obue 011 NOCMPOEHUll U

B8bIYUCTICHUU.

BeKTOpbI U KOOPAMHATHI HA MJIOCKOCTH

Onepuposams NOHAMUAMU 8EKMOP, CYMMA, PASHOCMb GEKMOPO8, NPOU3EEOeHUe
8EKMOPA HA YUCTO, Y20 MeHCOY 8eKMOPAMU, CKANAPHOe NPOU38eoeHuUe 8eKmopos,
KOOpOUHAMbL HA NAOCKOCMU, KOOPOUHAMbL 8EKMOPA,

8bLINONIHAMb OClCMEUSL HAO BEeKMOPAMU (CNOJCEHUE, 8bIYUMAHUE, YMHONMCEHUE HA
YUCTI0), BLIYUCTIAMb CKAISIPHOE NPOU38eoeHUe, ONpedeisimb 8 NPOCMEUUUX CLyYasix
Y20l MexcOy 8eKmopamil, GbINOJHAMb PA3I0NCEHUe 6eKmMopa HA COCmassawue,

NPpUMEHANIb NOJIYYEHHblE 3HAHUA 6 ¢u31/lk€, noJjib3oeamuscA ¢0pMyJZOMU 6blHUUCTIEHUA



pPACCMOSIHUAL MeHCOy MOYKAMU NO U3BECHHBLIM KOOPOUHAMAM, UCNOJIb308AMb
YpasHenus guayp o1 peueHus 3a0ay;

" APUMEHAMb 8EKMOPbl U KOOPOUHAMbBL O/ PEeuleHUs 2eoOMempuyeckux 3a0ay Ha
8blyUCIeHUe OTIUH, V2Tl08.

B noBceHeBHOM KU3HU U NP U3YYEHUH APYTUX MPeAMETOB:

" UCNONIL308AMb NOHAMUS 8EKMOPO8 U KOOPOUHAm O]l peuieHus 3a0ay no Qusuxe,
eeozpagpuu u Opyum y4eoHviM npeomMeman.

HUcropust MaTeMaTHUKHU

= Xapaxmepuzosams 6K1a0 8blOAOUSUXCA MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU
U UHBIX HAYYHBIX obaacmell;

" NOHUMAMb POSIb Mamemamuku 6 pazeumuu Poccuu.

MeToabl MAaTEeMATHKH

* Ucnonv3ysi u3zyuyeHHvle Memoobvl, HNpOBOOUMb O0KA3aMmenbCmeo, GblNOJHAMD
onposepaicenue;

" guLIOUPaAMb U3YUEHHbIE MEeMOObl U UX KOMOUHAYUYU OJisl peuleHuss MameMamuyecKux
3a0ay;

" UCNONBL308AMb MAMeMamuyecKue 3HAHUs ONi ONUCAHUS 3AKOHOMEPHOCMmeEU 6
OKpydfcaroweti 0eticmeumenrbHOCmu U NPoU38e0eHUsX UCKYCCmed,

" npumeHsAmb  Npocmeuuiue  NpoSPAMMHble  cpedcmed U INEeKMPOHHO-

KOMMYHUKAYUOHRHbIE CUCMEMbL NPU pelUEeHUU MameMaAMUYECKUX 3a0ad.

BoInyCKHHMK MOJYYUT BO3MOKHOCTh HAYYMTHCH B 7-9 Kiaccax 1Jisl yCIEIIHOT 0
MPOAOJIKEHHsI 00PAa30BAHUS HA YIUIy0JIEHHOM YPOBHE

J1IeMEeHThI TCOPUHA MHOKECTB U MAaTeMATH4YeCKOM JJOTUKH



Ce0600HO  onepuposamv3 — NOHAMUAMU:  MHONMCECMBO,  XAPAKMEPUCMUKU
MHOJICECmBA,  dJIeMeHm  MHOJCecCmea, nycmoe, KoHeuHoe U 0OecKOHeyHoe
MHOJMCECMBO, NOOMHOMCECMB0, NPUHAONEHCHOCMb,  BKIIOYEHUE, PABEHCMBO
MHOCECm8, CnocoObl 3a0aHUe MHONHCECMBA,

3a0a8amov MHONCECMBA PAZHLIMU CROCODAMU,

npo8epsms bINOIHEHUE XAPAKMEPUCMUYECKO20 CEOUCNEA MHONCECMBA,

C80000HO ONEPUPOBAMb NOHAMUAMU: BbICKA3LIBAHUE, UCHMUHHOCNb U JTOHCHOCHb
BbICKA3bIBAHUSL, CIONCHBIE U NPOCMbIE 8bICKA3LIBAHUS, OMPUYAHUE BbICKA3bIGANHUL,
UCIMUHHOCMb U JIONCHOCMb YMBEPAHCOeHUs U e20 OMmpUyaHus, onepayuu Hao
8bICKA3bIGAHUAMU: U, UTU, HE, YCIO8HbIE 8bICKA3bIGAHUS (UMNIUKAYUU),

cmpountb 6blICKA3bI6AHUA C UCNOTIB306AHUEM 3AKOHOB aﬂ2€6pbl BbICKA3bIBAHUIL.

B HOBceHHeBHOﬁ KU3HMA A IIPHU U3YYCHHUH APYIruX NpEeaMeETOB:

cmpoumsos paccyafcdeﬁuﬂ HA OCHOB€E UCNOJIb306AHRUA NpABUT I0OCUKU,
ucnojib3osams MHoxdcecmed, onepayuu C MHoHcecmeamu, uUx epaqbuquKoe
npedcmaeﬂeime 05l ONUCAHUS PEATBHbLIX Npoyeccos u }Z6JZ€H141/7, npu peuteHuu

3a0ay Opyaux y4eOHviX npeomMemos.

Yucaa

C60000HO  onepuposamv — NOHAMUAMU.  HAMYPAILHOE HUCLO, MHONCECMBO
HAMYPAibHbIX Yucel, yeloe YUCIO, MHONCECMBO YeablX Hucel, OObIKHOBEHHAS
0pobb, decsimuunasn Opodb, CMEUanHoe YUcio, pAYyUOHAIbHOE YUCTIO, MHONCECHBO
PAYUOHANBHBIX — YUCell,  UPPAYUOHANbHOE  YUCIO, KOpeHb  CmeneHu 1,
oelicmeumenbHoe 4UCIO, MHOMCECMBO OelUCMBUMENbHbIX YUCe]l, 2e0MempuiecKas
uUHmMepnpemayus HamypaibHviX, YeivlX, PAYUOHAIbHBIX, OClCMBUMETbHBIX YUCEL,
NOHUMAMb U OOBACHAMb PA3HUYY MeHCOy MNO3UYUOHHOU U HeNno3UYUOHHOU
cucmemamL 3anUcu Yucesn;

nepesooums YUcia U3 0OHOU CUCHEMbl 3aNUCU (CUCTEeMbl CUUCTEHUSL) 8 OPY2YIO;
00Ka3bl8aMb U UCNOAB308AMb NpuU3HaKu deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11

CYyMmMbl U npou%edemm uucei npu 6blnoJIHeHuu BbIYUCTCHUL u peuteHuu 3a()aq;

3 3IL€CL " Jajee — 3HaTb ONMPEACICHUC TOHATHSA, 3HATh U YMETb JOKAa3bIBATh CBOICTBa (HpI/I3HaKI/I, €CJIM OHHU CCTI))
TMOHATHA, XapaKTECPHU30BaATh CBA3U C APYTUMU NOHATUAMU, HIPEACTABIIAA OAHO MMOHATHUC KaK 4aCTb HEJIOCTHOI'O
KOMIIJICKCA, UCII0JIB30BATh ITOHATUC U €TO CBOIicTBa Ipyu MpoOBEACHUN paccymz{eHnﬁ, JA0Ka3aTeJIbCTB, pCIICHUU 3aJ1ad.



BbINOJIHAMb OKpY2leHUe DAYUOHANbHbIX U UPPAYUOHATILHLIX YUCeNl ¢ 3A0AHHOU
MOYHOCMBIO,

CpasHu6ams Oelcmeumenbhble YUcia pazHblMu Cnocooamu,

YNOpAOOUUBAMb YUCAA, 3ANUCAHHbBIE 8 8U0e 0ObIKHOBEHHOU U 0eCAMUYHOU OpodU,
yucna, 3aNUCaHHble ¢ UCNONL308AHUEM APUPMEMUUecKo20 K8AOPaAmHO20 KOPHS,
KOpHell cmeneHu bovue 2;

Haxooums HOJ/ u HOK wuucen paznvimu cnocobamu u ucnoniv3ogams ux npu
peuienuu 3a0a4;

BbINOJIHAMb ~ BbIYUCIIEHUS U NPeoOpa308aHUs  GLIPANCEHUL,  COOePHCAUUX

OeticmsumenvHbie yucia, 6 mom 4ucjie KOpHu HamypaibHsvlx cmenexell.

B noBcegHeBHOI KU3HU M NPU U3YYEHUH IPYTUX MPEAMETOB:

BbINONHAMb U OOBACHAMD pesyiomambsl CPABHEHUA PE3YbMANO6 BbIYUCTICHUU npu
peweHuu npakmudecKkux 361061'{, 6 mom uucue l’lpu5]lu9iC€HHle 8bl"llxlC]l€H1leZ,
UCnoJjib3ys pa3nvle cnocoowl de@HeHLH:Z,'

3anucsleams, CpasHUBAmMbs, OKpY2/IAMb HYUCI06blE OaHHble PEANTbHbLIX 6E/IUYUH C
UCNnoJib308aHUEM PA3HbIX CUCIMEM USMEPEHUA,

cocmaesyiiims U oyeHusams pasHbiMU cnocobamu  yucioevie 8blpAICEeHUA npu

peueHuu npaKmu4ecKux 3a0ay u 3a0ad u3z opyeux y4eOHulx npeomemos.

ToxknecTBeHHBIE IPEOOPA30OBAHUS

C60000HO onepuposamsv NOHAMUSMU CIENEeHU C YeablM U OPOOHbLIM noKasamesem,
BLINOIHAMb  OOKA3AMENbCEO  COUCME CMENneHu ¢ yYenlmMu U  OpOoOHbIMU
nokazamesimu,

onepuposams NOHAMUAMU «OOHOUNCHY», «MHO20UNEHY», «MHO20UNIeH C OOHOU
NEPEeMeHHOU», «MHO2OUNIeH C HeCKOIbKUMU NepeMeHHbIMUY, Ko3pduyuenmol
MHO2OUJICHA, «CMAHOAPMHASL 3ANUCH MHO2OYJICHA)», CMeNneHb O0O0HOYNeHd U
MHO20YJIEHA,

Cc80000HO 6l1a0emb npuemamu npeoopa306anusi Yeavix U OpoOHO-PAYUOHATIbHBIX
BbIPANCEHU

BLINOJIHAMb PA3JIONCEHUE MHOSOYNEHO8 HA MHOMCUMENU PA3HbIMU CHOCOOaMU, C

Ucnob3oearuem KOM6MHQI4MIZ PA3TUHYHBLX NpUEMOB,



ucnonvzosams meopemy Buema u meopemy, obpamuyio meopeme Buema, O
NOUCKA KOPHEelU KBAOPAmMHO20 mpexujieHa U Oas peuleHus 3a0ay, 8 mom Hucie
3a0a4 ¢ Napamempamu Ha 0CHO8e K8AOPAMHO20 MPexyleHd;

BbINONHAMb OelleHUue MHO20YNACHA HA MHO20YIeH C OCIMAMKOM,

00Ka3b18AMb CBOUCMBA KBAOPAMHBIX KOPHEl U KOPHell cmenenu n;

BLINOJIHAMb NPE0OPA308AHUSL BLIPANCEHUL, COOEPHCAWUX KBAOPAMHbIE KOPHU,
KOPHU Cmenenu n;

C80O00HO  ONepuposamv — NOHAMUAMU — «MONCOECBO»,  «MOAHCOeCmBo  HA
MHOIICECBe), KMOHCOeCMBEHHOE NPEoOPAZ0BAHUEN,

BLINOJIHAMY  PA3IUYHbIE NPeoOPA308AHUsL BbIPANCEHUL, COOEPHCAUUX MOOYIU.

() =

B noBcegHeBHOI KU3HU M NPU U3YYEHUH IPYTUX MPEAMETOB:

8LINOJIHAMb NPeodpazo6anus U Oelucmeus ¢ OYKBEHHLIMU —BbIPANCEHUSMU,
yucno8vle KOIPOUYUEHMBL KOMOPLIX 3ANUCAHBL 8 CMAHOAPMHOM 8Ude,
BLINOJIHAMb NPE0OPA306AHUS PAYUOHATLHBIX BbIPANCEHUL NPU pPeuteHuu 3a0ay
opy2ux y4eOHbiX npeomemos;

BbINONHAMb NPOBEPKY NPABOON0000US PUBUUECKUX U XUMUYECKUX HOopMYlL Ha

OCHOB€ CPABHEHUA pasmepnocmeﬁ U 8aNeHMHOCMEI.

YpaBHeHHS U HEPABEHCTBA

C60600HO onepuposamv NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, PABHOCUTIbHbIE
VpaeHeHus U HepaseHcmed, YpaeHeHue, AGNAIuieecs Ccreocmseuem opy2020
VpAGHeHus,  YPABHEHUs,  PAGHOCUNIbHbIE HA — MHOJCecmee,  PAGHOCUIbHbIE
npeoopazoeanus ypagHeHul,

pewiams pasHvie 6UObl YPAGHEHUU U HEPABEHCME U UX CUCMEM, 8 MOM YUcje
Hekomopvle ypagHeHus 3 u 4  cmenenel, OpOOHO-pAYUOHATbHLIE U
UppPaAyUOHaIbHbIE,

3Hamov meopemy Buema 015 ypasnenuii cmenenu eviuie 6mopoi,

HOHUMAMb CMbICI MeopemM O PAGHOCUNbHBIX U HEPABHOCUILHLIX NPeodpa308aHUAX
VPaeHeHUli U ymems ux 00Ka3vleamo,

enadems pAazHbIMU MemoOaMu peueHus YpaeHeHul, HepaeeHCms U UX CUCTEM,

yMembs 8b10Upamsb Memoo peuilenus u 000CHO8b186aMb CEOLL 8b1O0D;



UCNONIL308AMb MeMmOoO0 UHMEPB8AN08 OJisl PeuleHUus HepPAGeHCms, 8 MOM HUcie
OpPOOHO-PAYUOHAILHBIX U BKIIOYAIOWUX 8 Ce051 UPPAYUOHATIbHBLE BbIPANCEHUSL
pewams  ancebpauveckue YpasHeHusi U HEpAGeHCmea U UX CUCmEeMbl C
napamempamu aneedpauyeckum u epaguyeckum Memooamu;

671a0emb PA3HLIMU MEMOOAMU 00KA3aMeNbCMea HEPABEHCNE,

pewams YPAaGHeHUsl 8 YelblX YUCIaX,

uzobpasicamsv — MHOXMCECmea Ha  NIOCKOCMU,  3adasaemvle  YPAGHEeHUIMU,

HepaeseHcmeamu U ux cucmemamiul.

B noBceHeBHOM KM3HU M NIPU U3YyYeHHHU APYTHUX NPeIMETOB:

cocmasnsims U peuiams YpasHeHUs, Hepagencmed, UX CUCmeMbl Npu peuleHuu
3a0ay Opyeux yueoHvix npeomemos;

8LINOIHAMb OYEHKY Npasoonodooust pesyibmamos, HOAYYAemblX Npu peuleHuu
PA3TUYHBIX YPABHEHUl, HEePABeHCME U UX CUCMeM NpU peuleHuu 3a0ay Opyaux
VUEOHBIX NPeOMemos;

COCMasIsims U peuams YpasHeHus U HepaseHCmea ¢ napamempamu npu peulenuu
3a0ay Opyaux yueOHvix npeomemos;

coCmasnsimsy ypasHeHue, HepaseHCcmeo Uil Ux CUCmeMy, ORUCLIBAIOWUe PealbHYI0
cumyayuro Uil NPUKIAOHYI0  3a0avy,  UHMEPnpemuposams  NOJyYeHHble

pe3ynromamol.

DOyHKIUU

C60600HO  onepupoéamv — NOHAMUAMU:  3A6UCUMOCMb,  (DYHKYUOHANbHASA
3a68UCUMOCMb, 3A8UCUMAS U HE3A8UCUMAS NepemeHHble, @QYHKYUs, Ccnocoobl
3a0anusi yHKYuu, apeymenm u 3HaueHue QYHKYuu, obaacmev onpeoenreHus u
MHOJICECMB0  3HAYEHUS @yHrkyuu, HYU QyHKkyuu, NPOMEIHCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMb (QYHKYUY, HAUbOIbUlee U HAUMeHbulee
3HAYEHUsl, YeMHOCMb/HeUemHOCMb (DYHKYUU, NepUoOUUHOCIb DYHKYUU, 2papux
@yHKYUU, BepMUKANbHASA, 20PU3OHMANbHASA, HAKIOHHASL ACUMNMOMbL, 2paApuK
3asucumocmu, He asiarOwenics pyukyuetl,

cmpoums  epaguku  QYHKYUil: JAUHEUHOU, KEAOPAMUYHOU, OPOOHO-TUHEUHOU,

cmeneHHolul npu pa3Hsvlx 3HAYCHUAX NOKA3amesisi CMenenu, » =,



UCNONB308AMb NPeodPa308anus epapurka QyHKYuu ~— <o 011 NOCMPOEeHUs
2paAPuKO8 PYHKYULL ¥ — = Gox v o> e

AHATU3UPOBAMb  CBOUICBA (DYHKYUU U 6ud 2paguxka 6 3as8UCUMOCMU Om
napamempos;

Cc80000HO  onepuposamv  NOHAMUAMU:  HOCIE008AMENbHOCMb,  02PAHUYEHHAS]
noc1e008amenbHOCHb, MOHOMOHHO 803pacmarowas (vowigarowast)
HOCIe008aMeNbHOCIb,  Npedell  NOC1e008amelbHOCMU,  apupmemuieckas
npoepeccusi, 2eoMempuyueckds Nnpocpeccusl, XapaxKmepucmuieckoe CEOLUCHEO
apugmemuueckoil (ceomempuyeckoll) npoepeccuu;

UCNONB308AMb  MEMO0 MAMEMAMUYECKol UHOVKYUU Oas 8v1800a  hopmyia,
00KaA3amenbCcmea paseHcms U HEPAGeHCma, pellerus 3a0ay Ha 0eUMOCHb,

ucciedosamo HOCﬂe()OGClmeﬂbHOC‘mu, 3a0aHHble PEKYPPEHNIHO,

" peuwiamb KOMOUHUPOBAHHbIE 3A0AYU HA APUPDPMEMUUECKVIO U 2e0MemPUdecKyio

npozpeccuu.

B HOBceHHeBHOﬁ KU3HMA A IIPH U3YYCHHUH NIPYIUX NPEIMETOB:

KOHCMPYUpo8ams U UCCAe008AMb  (QYHKYUU, COOMBEMCMBYIOUIUe PeaibHbIM
npoyeccam U SGIEHUAM, UHMEPAPEemMUposams MNOJYYEHHbIe De3VIbMmamsl 6
COOMEemcmauU co CneYuDUKoOU Ucciedyemoco npoyecca Uil s61eHusl;
UCNOIBb306aAMb 2PApUKU 3a8UCUMOCHIEll 051 UCCIEO08AHUSL PEATbHbIX NPOYECCO8 U
AGNIeHUU,

KOHCMPYUpO8aAms U UCCIe008aMb QYHKYUU NpU peueruu 3a0ay opyux y4eOHblx
npeomemos, UHMepnpemuposams NOIY4eHHble Pe3yIbmamsl 8 COOMBEMCMEUL CO

cneyuukol yueoHo20 npeomema.

CrarucTika v Teopusi BepOsATHOCTEl

C60000HO onepuposamv NOHAMUAMU: CMOAOYUAmMble U KpPYeosble OUAcpaMMbl,
mabauyvl OaHHLIX, CpedHee apugmemuyeckoe, MeouauHa, Hauboabuee U
HaumeHnbulee 3HA4YeHUs 8blOOPKU, pA3Max 6blOOPKU, OUCNEPCUs U CMAHOAPMHOE
OMKIOHeHUe, CAVHAUHASL USMEHYUBOCTb,

8blOUpamsv Haubo.iee YOOOHbIL CNOCOO Npedcmasienus UHGopmayuu, a0eKk8amHbill

ee ceolcmeam u ueiAam anaiusa,

" 8bIYUCTAMb YUCTIO8ble XAPAKMEPUCMUKU 6bl60pKu,'



CB0000HO  Onepuposamsv — NOHAMUAMU. (QAKMOpUan 4Yucida, nepecmaHo8KuU,
coyemanus u pasmewenus, mpey2onrvhux Ilackans,

CB80000HO ONepuposamv HNOHAMUAMU. CHYUAUHBIL ONbIM, CAYYAUHbLL 6blOOp,
ucnelmanue, dJleMeHmMapHoe CIyuailHoe cobvimue (Ucxod), Kiaccuuyeckoe
onpeoeneHue 8eposIMHOCMU CAYYAUHO20 COObIMuUs, Onepayuu HAo CIy4auHbIMU
COObLIMUAMU, OCHOBHbIE KOMOUHAMOPHbBLE POPMYTIbL;

Cc80000HO ONEepupo8amd NOHAMUAMU. CAVYAUHBIL ONbIM, CIYYAUHBIU 6blIOOD,
ucnelmanue, JJleMeHmMAapHoe CIyualHoe cobvimue (Ucxod), Kiaccuveckoe
onpeoeieHue 8epoImMHOCMU CAYUAUHO20 COObIMUS, Onepayuu Hao CIYYAUHbIMU
COObLIMUAMU, OCHOBHbIE KOMOUHAMOPHbIE POPMYTbL,

3HaAMb NpuUMepbl CIVYAUHBIX GEIUYUH, U GbIYUCAAMb UX CMAMUCUYECKUe
Xapakxmepucmuku,

UCNONIL308aMb POPMYIbL KOMOUHAMOPUKU NPU PeUeHUY KOMOUHAMOPHBIX 3A0aY,

peutanio 3a0a4u HA BbIYUCTEHUE BEPOANIHOCNMU 6 NIOM 4HUucjlie C UCnojab3oearuem

Gdopmyn.

B noBcegHeBHOI KU3HU M NPU U3YYEHUH IPYTHUX MPEAMETOB:

npeocmasisime UHGOPMAYUIO O PealbHbiX NPOYeccax U SsGIeHUsX CNnocoooM,
A0EKB8AMHBIM ee CEOUCMBAM U Yelu UCCIeO08AHUSL;

AHATU3UPOBAMb U CPABHUBAMb CMAMUCIMUYECKUE XAPAKMEPUCUKU 6blOOPOK,
NOJYUEHHbIX 6 Npoyecce peuleHus NPUKIAOHOU 3a0a4u, U3VHEHUs. PeaibHO20
A8NeHUs, peuleHUsl 3a0adu U3 Opy2ux y4eoOHblX npeomemos;

OYEeHUBAMb  8EePOSIMHOCIb  PEANbHbIX COObIMULL U S8NeHUll 6 pPA3IUYHbIX

cumyayusix.

TexkcTOoBBIC 3212a4YU

Pewams npocmole U CHOJCHbLE 3a0atm, a makoxce 3a0a4yu  NOGbIUEHHOU
mpydnocmu U 8b10€IAMb UX mamemamudecKyro OCHOBY,

pacnosHasantv pasHvle 8UObL U MUNDL 361()61’{,'

UCcnojibzosams pas3rHvble KpamkKue 3anucu Kak MOOeNU MeKCMOo8 CAOANCHBIX 3a0ay U
3a0a4 NOBBIUUEHHOL CILONCHOCMU OIS nocmpoeHus NOUCKOBOU CXeMbl U peulerHus
3610@1{, 6bl6upamb onmumMalbHy O ons p(lCCMClWlpM@d@MOZZ 6 zadaue cumyayuu

MoOelb mekcma 3a0ayu,



Paznuuames Mooeib meKcma u Mooejb peueHus 3a0ayu, KOHCMpyupoeams K 0OHOL
MOOeNU peueHUst CI0NCHBIX 3a0ay pasHvle MoOenu meKcma 3a0adu;

3HAMb U NPUMEHSMb MPU CNocoba Noucka peuieHust 3a0ay (om mpedosanus K
VCA08UIO U OM YCI08USL K MPebO0B8AHUI0, KOMOUHUPOBAHHDIIL),

MOOenUposamb PAcCyiHcOeHusi npu Noucke peuwieHust 3a0ay ¢ NoMowblo epag-
cxemul;

8bLOEJISIMb dMANbL peulenus: 3a0ad U COOEPHCAHUE KAHCO020 IMand,

yMemb 8blOUpams ONMUMALbHBINL Memo0 peuleHus 3a0a4u U 0CO3HABAMb 8blOOD
Memood, paccmMampusams paziudnble Memoobl, HAXOOUMb pPA3Hble peuleHus
3a0auu, eciiu 603MONHCHO,

AHATUBUPOBANb 3aMPYOHEHUS NPU PeUeHUlU 3A0a4,;

BbINOJIHAMb pasiuymbvie npeobpazosanus npeonoAHCeHHOl 3a0auu,
KOHCMPYUPOBAMb HO8blE 3A0a4u U3 OAHHOU, 8 MOM YUcie 0OpamHbvie,
UHMEPNPemuposams  8bIYUCTUMENbHbIE Pe3VAbmampl 6 3a0aye, UCCIe008amb
NOJIyUeHHoe peuleHue 3a0a4u;

UBMEHSAMb  yCaosue 3a0ay  (KoAudecmeenHvle Uil Kadecmeennvie OanHbvie),
uccie008ams usMeHeHHoe npeobpa30eanHoe;

AHATUBUPOBANL  BCEBOZMOIICHbIE CUMYAYUU  B3AUMHO20 PACNOJIONCEHUS  O8YX
00beKmo8 U U3MEHeHUe UX XaAPAKMepUucmuk nNpu COBMECHHOM OBUNCEHUU
(ckopocmb, 6pems, paccmosiHue) npu peuweHuu 3a0ay Ha OBUdCEeHUEe O08YX
00beKmo8 Kaxk 6 O0OHOM, mMaKk U 6 HNPOMUBONONONCHbIX HANPABIEHUSX,
KOHCMPYUpPOB8aAmsb HOBble CUMYayuu HA OCHOBe U3MEHeHUsl YCI08Ull 3a0ayu npu
08UDICEHUL NO peKe;

UCCTIe008aMb BCEBO3MOIICHbIE CUMYAYUU NPU peuleHUU 3a0ay Ha O08UdCeHUe No
peKe, paccmampusams pasHvie CUCMeMbl OMCYema,

peuiams pazsHooOpa3Hble 3a0a4u «HA YACTUY,

peuwamv u 000CHOBbIBAMb C80€ peuieHue 3a0ai (8vl0enamb MamemMamuyeckKyo
OCHOBY) HA HAXOJCOEHUe YACmU HUCIAd U YUCIA NO €20 YacCmu HA OCHO8e
KOHKPEMHO20 CMbLCAA OPpOOU,

00BACHAMb UOEHMUUHOCTb 3A0aY PA3HBIX MUNO0B, CEA3bIBAIOWUX MPU BENUUUHDL

(Ha pabomy, Ha NOKYNKU, HA OBUJICEHUE), BbLOETISIMb IMU GEIUYUHBL U OMHOULEHUSL



MedHCcOy  HUMU, NPUMEHAMb UX Npu  peueHuu  3a0ay, KOHCMPYUuposams
cobcmeenHbvle 3a0ay YKA3AHHbIX MUNO8,

61a0emb  OCHOBHLIMU ~ MemoOaMu  peuwleHuss 3a0a4 Ha  CMeCu, CHIdebl,
KOHYEHMpayuu, Ucnoib308ams UxX 6 HOBbIX CUMYAyUusx No OMHOWEHUIO K
U3YUEHHbIM 8 npoyecce 00yYeHUsl,

pewiams 3a0a4u  HA NPOYEeHmMbvl, 6 MOM HUCIe, CAONCHble NPOYEHMblL C
000CHOBAHUEM, UCNONIL3YS PA3HBIE CHOCOObI,

peuams jo2udecKue 3a0a4u PasHbIMU CNOCobaMU, 8 MOM Hucie, ¢ 08YyMs O10KaAMU
U ¢ mpems 610KAMU OAHHBIX C NOMOWDBIO MAOIUY,

pewiams 3a0auu N0 KOMOUHAMOPUKE U Meopul BepossmHOCMel HA OCHOBe
UCNOJIb308ANUS U3YUEHHBIX MEeMOO08 U 0O0CHOBLIBAMb PeuleHUe;

peuiams HeCl10CHble 3a0ayl N0 MAMEMAMUYecKou CmamucmuKe,

081a0emb OCHOBHBIMU MEMOOAMU PEULEHUSL CIONCEMHBIX 3a0ay. apuhmemusecKul,
aneebpauveckuil, nepebop  6aAPUAHMOS,  2eoMempuyeckull,  epagpuueckuil,

NPUMEHANTIb UX 6 HOBbLLX NO CPABHEHUIO C USYUEHHbIMU CUMYAYUAX.

B noBcegHeBHOI KU3HU M NPU U3YYEHUH IPYTHX NMPEAMETOB:

KOHCMPYUposams Hogvle OJisi OAHHOU 3a0adu 3a0auHble CUMYayuu ¢ y4yemom
PeanbHbIX XapaKkmepucmux, 8 4acCmHOCmU, NPpU peuleHuy 3a0ay Ha KOHYeHmpayuu,
yuumoléams NIOMHOCMb 8eWeCmBd, peuams U KOHCMPYUposams 3a0adu Ha
OCHOB8€ pACCMOMPEHUS PEANIbHbIX CUMYAYULL, 8 KOMOPbIX He mpebdyemcs mo4Hblil
BbIUUCTUMENbHBLU Pe3)IbImam;

pewiams 3a0auu HA OBUNCEHUE NO peKe, PACCMampueds pasHvle CUCembl
omcuema;

KOHCMpYUposams — 3a0ayHvle  CUMyayuu,  NPUOIUICEHHble K  PeanlbHOU

oelicmeumenbHoCmi.

I'eomerpuyeckue purypsl

C60000HO Onepuposams 2eomMempudecKUMU NOHAMUAMU NPU peuleHuu 3a0ad u
NnpoBedeHUU MAMEMAMUUECKUX PACCYHCOEHUI,

CAMOCMOAMENLHO — (QOPMYIUPOBAMb  ONpedesieHUsi 2eoMempuieckux gueyp,
8b108U2AMb 2UNOME3bL O HOBBIX CEOUCMBAX U NPUSHAKAX 2e0OMemPUUeCKUx gueyp u

obocHoebléamsb  UIU onpoeepeams  UX, 0606WGMb Uuilu KOHKpemusupoeamos



pe3yibmamsl HA HOBble KIACCbl (ueyp, NposoOUmsb 6 HECLONCHbIX CAYUASX
Kaaccugurayuio pueyp no paziuiHvlM OCHOBAHUIM,

" uccredosamv  uepmedcu, — GKIOYAsS.  KOMOuHayuu — ueyp,  u3zeiekamo,
UHmMepnpemuposams U Npeodpaz’oevleams UHGOPMAYUIo, NPeoOCmAasieHHyI0 HA
yepmencax;

" peuiams 3a0ayu 2eOMempuUdecKo20 COOEPHCAHUs, 8 MOM HUCIe 8 CUMYAYUsXx,
K020a aneopumm peuieHus He ciedyem si8HO U3 YCI08US, BbINOIHAMb He0OX00UMble
OJ151 peutenusi 3a0a4u OONOIHUMEbHbLE NOCMPOEHUS, UCCIE008ANMb BOIMONCHOCHLb
npuUMeHenuss meopem u opmyi OJisl peutenus 3a0ad;

" hopmyauposams u 00KA3b186aMb 2eOMEMPULECKUE YINBEPHCOEHUSL.

B noBceqHeBHOM KM3HH M TIPH H3YYe€HUH APYTHX MPeAMETOB:

" cocmasnamb ¢ UCHOJb308AHUEM  CBOUCME  2eOMempudeckux  ¢ueyp
mMamemamuyeckue Mooeau OJisl peuleHus 3a0a4 NpaKmuiecKkoco Xxapakmepa u
3a0ay U3 CMEJCHbIX OUCYUNIUH, UCCIe008aMb  NOJYYEeHHble MOOenu U
UHmMepPnpemuposams pe3yibman.

OTHOLIEHUS

" Brademb nousmuem OMHOULEHUS KAK MemanpeomMemubim,

" CBOOOOHO ONepuUpPosamv NOHAMUAMU. PABEHCMEO Queyp, pasHvle ueypol,
PABEHCMBO  MPeEy2ONbHUKO8, NAPAIEIbHOCHb NPAMbLX, NEPNeHOUKYISIPHOCb
NPAMbBIX, Yelibl MeAHCOY NPAMBIMU, NEPNEHOUKYVIAD, HAKIOHHAS, NPOeKyUs, nooodue
Queyp, nooobHvie hucypol, N0OO0OHLIE MPEY2OTILHUKU,

" UCNONIBL308AMb CEOLUICMBA NOOOOUS U PABEHCMEA (Ucyp NPU peuleHuu 3a0au.

B noBcetHeBHOM KU3HHU M TPH U3YYEHHHU JAPYTUX MPEIMETOB:

" UCNONBL308AMb OMHOWEHUS Ol NOCMPOEHUS U UCCIe008AHUS MAMEMAMUYECKUX
Mmooenell 00beKmMo8 PeaibHOU HCUSHU.

W3MepeHHs1 M BLIYMCIEHHS

» C80000HO onepuposamsv NOHAMUAMU OIUHA, NIOWAb, 00beM, BeIUHUHA Vel KAK
BENUYUHAMU, UCNONIL308AMb PABHOBEAUKOCMb U  PABHOCOCMABIEHHOCMb NpPU
peuleHuu 3a0ay HAa BblYUCIeHUe, CAMOCMOSMENbHO NOIYYamb U UCHOTb308AMb
Gdopmynvl 015 8vivUCTeHU naowadeli U 00bemos uzyp, c60O00OHO ONEPUPOBAMb

WUPOKUM HAOOPOM (DOpMYNL HA BbIYUCIEeHUe NPU peuleHUU CIO0NCHbIX 3a0ad, 8



momyucie u 3a0a4 Ha 8blYUCIeHUe 8 KOMOUHAYUSX OKPYICHOCTIU U MPeY20IbHUKA,
OKDYAHCHOCIU U YemblpexXy20NbHUKA, a MAKHCe C NPUMEHEHUEeM MPUSOHOMEeMPUU;

" CaMOCMOSMENbHO POPMYIUPOBAMb SUNOMESbL U NPOBEPIMb UX OOCHOBEPHOCTb.

B noBceHeBHOM KU3HHU M TPH U3YYEHHHU APYTUX NMPEIMETOB:

" c80000HO onepuposamsv Gopmyramu Npu peuieHuu 3a0ai 6 Opyeux Y4eOHbIX
npeomemax u npu nPoedeHuU He0OX0OUMbBIX GLIYUCIEHUL 8 PeAIbHOU HCUSHU.

I'eoMmeTpuyeckue MOCTPOEHUA

» Onepuposamv NOHAMUEM HADOPA INEMEHMOB, ONPEOeSIOUWUX 2e0MEeMPULECK)IO
puzypy,

" grademv HAOOPOM MeMOO08 NOCMPOECHUU YUPKYIEeM U TUHEUKOU,

" 1POBOOUMb AHANU3 U PEATU308bI8AMb IMANbL PeUleHUs. 3a0ad Ha NOCMPOeHUe.

B noBceHeBHOM KU3HHU M TPH U3YYEHHHU APYTUX MPEIMETOB:

" GbINOJIHAMb NOCMPOEHUSL HA MECIHOCMU,

" OYeHUBAMb PA3MEPbI PEANbHbIX 00BLEKMO8 OKPYICAIOULe20 MUPA.

IIpeoOpa3oBanus

" Onepuposamv OBUdCEHUAMU U NPeoOPA308AHUAMU KAK MemanpeomMemHuiMu
NOHAMUAMU,

" onepuposamv  NOHAMUEM  OBUJICEHUsT U  NpeodpazoeaHus noooous  Ojis
obocHosanull, c80O00HO 61ademb npuemamu NOCMpPoeHuss ueyp ¢ NOMOUbIO
osudiceHull U npeobpazoe8anusi noOoOUs, A MaKHce KOMOUHAYUAMU OBUICEHUL,
o0sudicenUll U npeobpaz0B8anUilL,

" UCNONB308AMb  CBOUCMBA  OBUINCEHUU U Npeodpazosanull Olsi  NpPoBeoeHUs.
000CHOBANHUSL U OOKA3AMENbCMBA YMBEPAHCOCHUU 8 2eoMempuu U Opy2ux y4eOHbLx
npeomemax;

" 11071b308AMBCSA CEOLCBAMU OBUNCEHULL U NPe0OPA308AHUL NPU PeUuleHUU 3a0aH.

B noBceiHeBHOM KH3HHM M IPH M3YYEHUHU APYTUX MPEIMETOB:

" APUMEHSMb CEOUCMBA OBUNCEHULl U NPUMEHAMb Nnoododue O NOCMpOoeHull u
BbIYUCTICHUU.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH



C60000HO oOnepuposamv NOHAMUAMU BEKMOp, CYMMA, PA3HOCMb BEKMOpPO8,
npousseoenue 8eKmopa Ha YUCIO, CKAIAPHOe NpoussedeHue BeKmopos,
KOOPOUHAMbL HA NAOCKOCMU, KOOPOUHAMbL 8EKMOPA,

671a0emb GeKMOPHLIM U KOOPOUHAMHBIM MEMOOOM HA NAOCKOCMU ONsl pPeuleHus
3a0a4 Ha 8blYUCIeHUEe U OOKA3AMENbCMBA,

BbINOJIHAMb C NOMOWBIO 8EKMOPO8 U KOOPOUHAM O00KA3amenNbCmeo U38eCHHbIX
eMy eeomempuyeckux pakmos (ceoucmea CpeOHUX JUHULL, meopem O
3amMeuamenbHbiX MOYKax u m.n.) u noIyuams HOBble C80UCMEA U3BECMHBIX uUayp;
UCNONIL308aMb  YPABHEeHUsT ueyp Ol peuieHus 3a0ay U CamMoCmOAmMeIbHO

cOCMasisms ypasHeHusi OmoeabHbIX NIOCKUX Pu2yp.

B noBcegHeBHOI KU3HU M NPU U3YYEHUH IPYTUX MPEAMETOB:

UCnojibzosams NOHAMUA 6€KMOpPO8 U KoopduHam ons peulerusd 3a0a4 no qbus’uke,

eeozpagpuu u opyeum yueoHvim npeomeman.

Hcropusi MaTeMaTUKH

Tonumameo mamemamurxy Kak Ccnpoco OpcaHu3O06aAHHYIO Ccucmem)y HAYUHbIX
3HCZHMZZ, 68 uYacmHocmu 61a0emb npedcmaeﬂeﬂu;mu 00 akcuomamu4yeckom
nocmpoeHuu ceomempuu U nepeUvHbIMU npedcmaeﬂenu;mu 0 HeeBKIUO0BbIX
ceomempusix,

pacemampueanib MamemMamuxKy 6 KOHmMeKcne ucmopuu pazeumus yusuiusayuu u

ucmopuu paseumus HaAyKu, nOKUMAms pojlb Mamemanuku 6 paseuniuu Poccuu.

MeToabl MaTEMATHKH

Braoemv 3uanusmu 0 paziuuHblx Memooax 0OOCHOB8AHUS U ONPOBEPIHCEHUS.
MAMEMAMUYECKUX YMBEPHCOCHUIL U CAMOCMOSIMENbHO NPUMEHSIMb UX;

671a0eMmb HABLIKAMU AHANU3A YCIO08USL 3A0a4U U ONpedeseHUs NooXo0aumux O
peutenust 3a0ay U3y4eHHbIX Memo008 Uil ux KOMOUHAYULL,

Xapakmepuzo6ams NPOU3BeOeHUs: UCKYCCMB8A C  YYEemoM MAmemMamuyecKux
3aKOHOMEPHOCmell 8 NPpUpPooe, UCNOIb308AMb MAMEMAMUYECKUe 3aKOHOMEPHOCMU

6 CAMOCmMOANMENbHOM nmeopviecmee.



COAEPKAHUE YYEBHOI' O IPEJIMETA «MATEMATHKA: AJII'EBPA,
I'EOMETPUS», 7-9 KIIACCbI

AJIT'EBPA
Yucaa
PanuonanbHbIe YyHuCIa
MHOXeCTBO palUOHaNbHBIX uKced. CpaBHEHHE pAIMOHAIBHBIX YHUCET.
JleWicTBUSL ¢ palMoHAJIBHBIMU 4YHCIaMU. [Ipedcmasnenue payuoOHAIbHO2O HUCIA
decsasmuyHol 0poowio.
HppanuoHajbHbie YUCIa

IlonsiTue HPppadOHAJIBHOI'O 4YHCJIa. Pacnio3naBanue HPppadUuOHAJIBHBIX YHCCII.

TIpuMepsl OKa3aTenbCTB B anredpe. MppamuoHansHOCTh umcia (. IIpuMeHeHue B
reometpun. CpasHeHue uppayuoHanvbHulx uucen. Muoowcecmso OeucmeumenbHbix
yucer.

ToxaecTBeHHBbIE TPe0OpPa3oBaHUs

YuciioBble 1 0yKBEHHbIE BBIPAKCHUSA

Bripaxkenue ¢ nepeMeHHON. 3HaueHue BbIpaxkeHus. [1oacTaHOBKa BBIpAKEHUI
BMECTO NIEPEMEHHBIX.

eablie BbIpameHust

Crenenb ¢ HaTypaJbHBIM TOKazatreneM M ee cBoiicTBa. [IpeoOpazoBanus
BBIPKEHUM, COIEPKAIIMX CTEIEHN C HATYypaIbHbIM I10KA3aTEIEM.

OpnHounen, MHorouneH. JleWcTBUS C OJHOWIEHAMHM W MHOIOYWIEHaMU
(coxeHue, BbIYMTaHUE, YMHOXXeHHE). DOpMyibl COKpalIEHHOTO YMHOXKEHHS:
pPa3HOCTh KBaJpaToB, KBaJgpaT CyMMbl M DPAa3HOCTH. PasiiokeHHE MHOTOWIEHa Ha
MHOKHUTEJIA: BHIHECEHHE OOIIEr0o MHOXKHUTENS 32 CKOOKH, epynnuposKa, npumeHeHue
Gdopmyn  cokpawennozo ymHoxcenusi. Keaopammuwvui mpexunen, pasnodicenue
K8AOPAmMHO20 MpexyieHd Ha MHONCUMEN.

JApoOHO-paniuoHa/IbHbIE BHIPAKEHUSA

Cremenp ¢ 1enbiM  TOKazaTesneMm. [IpeoOpasoBanue JpOOHO-THHEHHBIX
BBIDOKCHUI:  CJIOKEHHUE, YMHOXEHUE, JeleHue. Aneeopauueckas  OpoObs.
Lonycmumbie 3HaueHus nepemeHHvlX 6 OpPOOHO-PAYUOHATLHBIX —BbIPANCEHUSIX.

Coxpawenue ancebpauveckux opooeti. Ilpusedenue aneeopauneckux oOpodei K



oowemy 3Hamenamenio. [leiicmeus ¢ aneeopaudeckumu OpobaMu: crodceHue,
sblYUMAHUe, YMHOJCEHUe, OelleHue, 8036e0eHUe 8 CIeNneHb.

IIpeobpa3zosanue gvipasxceHut, cooeprHcauux 3HaxK Mooyis.

KBaapaTHbie KOpHH

ApudmeTrnueckuii KBaApaTHBIH KopeHb. llpeoOpazoBaHue BBIpaKECHHIA,
COJZIEpIKalllMX KBAJIPATHBIE KOPHU: YMHOXEHHUE, JICIICHUE, BBIHECEHUE MHOKUTEIIS W3-
1I0J1 3HaKa KOPHS, GHeceHue MHOMCUmens noo 3HAK KOPHSL.

YpaBHeHUs U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. (CBOMCTBA YHUCIOBBIX pPAaBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHus

[lonsiTue ypaBHEHUS U KOpHS ypaBHEHUs. [Ipeocmasnenue o pagHOCUIbHOCTU
ypaeuenuti. Obracms onpeoenenus YpagHeHus (001acmes OONYCMUMbBIX 3HAYEHULL
nepemeHHol).

JIuHeilHOe ypaBHEHHE U €r0 KOPHU

Pemienue nuHEWHBIX YypaBHEHWH. JIuHellHoe ypagHeHue ¢ nNapamempom.
Konuuecmeo kopmueti numetinoco ypaenenus. Pewenue auHeuHvlX YpasHeHUuu ¢
napamempom.

KBaapaTHoe ypaBHeHHe U €10 KOPHU

KBanparneie ypaBHeHus. HenosiHble kBagpaTHbIe YpaBHEHUS. [JUCKpUMUHAHT
KBaJIpaTHOro ypaBHeHus. Popmyna KOPHEM KBaJIpaTHOrO ypaBHEHUs. [eopema
Buema. Teopema, ob6pamnas meopeme Buema. Peluienne  KBajapaTHBIX
YpaBHEHUM :MCIIOIB30BaHUE (DOPMYINBI JUIsi HAXOXKIACHUS KOpHEH, epaghuueckut
Memoo peuleHusl, pa3iodceHue Ha MHOMCUmMenu, noobop KoOpHel ¢ UCNONb308aHUeM
meopembvl Buema. Konuuecmeo xopheil K6a0pamHo20 ypagHeHust 8 3a8UCUMOCTU OM
e20 ouckpumunauma. buxeadpamnvle ypaemenus. Ypasnenus, ceooumvie K
JIUHeHbIM U Keaopamuvim. Keaopammuule ypasnenus ¢ napamempom.

/Ipo0HoO-paniuoHAIbLHbIE YPABHEHUS

Pemenne mnpocremmx ApoOHO-TMHEHHBIX ypaBHEHUH. Pewenue OpobHO-

DPAYUOHATILHBIX YPABHEHULL.



Memoowvl pewenusi ypasneHuu: MemoObl DPABHOCUILHBIX NPeoOpa306aHull,
MemoO 3ameHvl nepemenHou, epaguueckutl memod. Hcnonvzosanue ceolicms

@dyuKyull npu pewenuu YypasHeHull.
IIpocmeiwue uppayuonanvrsie ypasuenus euoa | f(x)=a, /f(x)=4g(x).

Vpasnenus euoa x" =a.Ypasnenus 6 yeavix uuciax.

Cucrembl ypaBHeHH i

VYpaBHeHHE C [JByMs MNE€peMEHHbIMU. JIMHEHHOE YypaBHEHHME C JIBYMs
nepeMeHHbIMU. [Ipamas kak epaguyeckas unmepnpemayus TUHEUHO20 YPAGHEHUsL C
08y M5l nepeMeHHbIMU.

[TonsTe cucrtemsl ypaBHEHUM. PellieHne cucTeMbl ypaBHEHHUM.

Meronapl pemieHus CUCTEM JIMHEWHBIX YPAaBHEHUW C JBYMS II€PEMEHHBIMU:
epaghuueckuli Memoo, Memoo CLOHCEeHUs], METO]I TIOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa

UucnoBsle HepaBeHCTBa. (CBOMCTBA YMCIOBBIX HeEpaBeHCTB. I[IpoBepka
CITPAaBEJIMBOCTU HEPABEHCTB IIPU 3aJaHHBIX 3HAYCHUSIX IEPEMEHHBIX.

HepaBenctBo ¢ nepemenHoi. Ctporue v HecTporue HepaBeHCTBa. Oo.iacmb
onpeoenenusi Hepasencmaa (001acmv 00NYCMUMbIX 3HAUEHUL NePEeMEHHOIL).

Pemenne nMHENHBIX HEPABEHCTB.

Kseaopamnoe mnepasencmeo u ezo pewenus. Pewenue Keaopammvix
Hepagencma: UCNONb308aHUe CEOUCME U cpaduKka KeaopamuuHou QyHKyuu, mMemoo
UHMEPBAns. 3anuce peuleHust KaopamHo20 HepageHCmad.

Pewenue yenvix u 0podoHO-payuoHanbHbIX HEPABEHCNE MEMOOOM UHMEPBATIOS.

CucremMbl HEpaBEHCTB

CucTeMbl HEpABEHCTB C OJHOM MEpeMEHHOM. PernieHue cucteM HEPaBEHCTB C
OJIHOM TIEPEMEHHOM: JMHEWHBbIX, Keaopamubvlx. VI300pakeHne pemeHus CUCTEMbI
HEPABEHCTB HA YHUCJIIOBOM MPSAMON. 3alUCh PEIICHUS CUCTEMbI HEPABEHCTB.

DyHKUNHA

IHonsiTHe PyHKIUM

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTH. DOpMUpOBAaHHUE MPEACTABICHUNU O

METanpeMETHOM TOHATUU  «KOoOpAuMHAThl». CrnocoObl 3amaHus  (QyHKUUM:



aHaJTUTUYeCKui, rpadudeckuid, Tabnmuunbid. ['paduk Qynkiuu. [Ipumepsr GpyHKIMH,
MOJly4aeMbIX B TIPOIECCE HCCIENOBAHUS PA3IUYHBIX PEATbHBIX MPOIECCOB H
pemieHust 3anad. 3HaueHue ¢GyHKkuuu B Touke. CBoiicTBa (yHKIMI: 001acTh
OTpEJICICHNsI, MHOXKECTBO 3HAYEHUM, HYJIH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
YemHoCmyv/HeuemHOCmb, IPOMEXYTKA BO3pacTaHus U YObIBaHUSA, HauOOIblIee U
HauMeHbllee 3HaueHus. MccnenoBanre QyHKIMU MO ee rpaduky.

lIpeocmaenenue 06 acumnmomax.

Henpepuvignocms ¢pynxkyuu. Kycouno saoannvie pynxyuu.

JIuneiHass GyHKUUA

CpoiicTBa U Tpaduk JTUHEHHONH (PYHKUMHU. YTIOBOU KOA(D(PHUIHMEHT MPsSMOM.
Pacnonoxenue rpaduka JIMHEHHOW (GYHKIMM B 3aBUCMMOCTH OT €€ YIJIOBOTO
ko3 duienTa U cBoOOAHOrO wujieHa. HaxoowcoeHue KodIppuyuenmos auHerHouU
@YHKYUuU no 3A0aHHLIM YCIOBUAM. NPOXOHCOEHUE NPAMOU uepe3 08e MOYKU C
3A0AHHBIMU  KOOPOUHAMAMU, NPOXOMCOCHUEe NPSMOU Yepe3 OAHHYI0 MOYKY U
napanienbHou OAHHOU NPSAMOU.

KBaaparuynas pyHkuus

CaoiicTBa U rpadux KBaJpaTUYHOMN byHKIIMN (mapabona).
Ilocmpoenueepaghuxa rkeadpamuunou gyukyuu no mouykam. HaxoxneHnue Hyleu
KBaAPaTUYHOM byHKINH, MHOJICECMBA 3Ha4eHul, NPOMENCYMKO8
3HAKONOCMOAHCMBA, NPOMENHCYMKO8 MOHOMOHHOCHU.

Oo0paTHasi NPONOPIHOHAIBHOCTD

. k
CaoiicTBa Qpynkuun (_Ky = = ['uniepboa.
X

I'paguku pynkuyuii. Ilpeodbpazosarnue epagura pynkyuu vy — F (x) 074
nocmpoenus 2paguxos Qyukyuii 6u0a y = af (kx+b)+c.

Tpacpurcu hymyuit y —a ¥ s — /5y =3, y =[],
X +

ITocnenoBaTe IbHOCTH M MIPOTPECCUM
Hucnosast nmocinenoBarebHOCTh. [I[puMepbl YUCIOBBIX ITOCIEN0BATEIBHOCTEN.
beckoHneuHble mOCIEIOBaTEIFHOCTH. ApudMeTHIECKas MPOrPECcCUs U €¢ CBOMCTBA.

['eomeTpuueckas nporpeccusi. Popmyna obuje2o uneHa u cymmvl N NEPEvIX YlEHO8



apugmemuueckol u ceomempuyeckou npozpeccuu. Cxooawascs ceomempudecKast
npozpeccus.

Penienue TeKCTOBBIX 33124

3agaum Ha Bce apudMeTHUEeCKHE JeHCTBUS

Pemenne TekcToBBIX 3amau apudmerndeckum crnocobom. HMcmonb3oBaHue
Ta0JIMI], CXEM, YEpPTEeXKEH, NPYyrux CpeACTB MPEACTABICHUS MAHHBIX MPHU PEIICHUU
3a/1a4u.

3anaun Ha ABHKeHHE, Pa00Ty M MOKYNKH

AHanu3 BO3MOXKHBIX CUTYyallMil B3aUMHOIO PACIOJIOKEHHSI OOBEKTOB MPU UX
JIB>KCHUH, COOTHOIIEHUSI 00BEMOB BBIMOJHAEMBIX Pa0OT MPU COBMECTHOM padoTe.

3agauM HA YaCTH, J0JIU, IPOIEHTHI

Pemenne 3a1a4 Ha HaXOXIEHNWE YaCTH YKCJIA U YHCIIA 10 €ro JacTH. Pemenue
3a/1a4 Ha MPOIEHTHI U JoJU. [IprMeHeHne nponmopuii Py peIIeHuA 3a/1a4.

Jlornyeckue 3axa4u

Pemenue nornueckux 3agad. Peuienue no2uueckux 3a0a4 ¢ NoMoubo 2pagos,
maobauy.

OcHOBHBIE MeTOAbI pelIeHusi TEeKCTOBBLIX 3aJa4: apuMeTH4YecKui,
anreOpanueckuii, nepedop BapuaHTOB. [lepsuunble npedcmasieHuss o0 OpyeuUx
Memooax peutenus 3a0ay (ceomempuyeckue u epaguyeckue memoowl).

CTaTucTHKA M TeOpUsl BEPOSATHOCTEM

Crarucruka

TabnuuHoe u rpaduyueckoe MpeACTaBICHUE JAHHBIX, CTOJIOYAThIC U KPYTOBBIC
TUarpaMMmbl, TpapuKkd, TPUMEHEHHE auarpaMM W TpaduKOB IS OIHUCAHUS
3aBUCUMOCTEH peajbHBbIX BEJTUYHH, W3BJICUCHUE WH(DOpMAIMK U3 TaOJIHII, JUArpaMM
u rpadukoB. OmnucartenbHbIE CTATUCTUYECKHE IIOKA3aTEIM YHCIOBBIX HAOOPOB:
cpeaHee apudMeTHIECKoe, Meduara, HauboJbllliee U HAaUMEHbIIIee 3HAUYCHUS. Mephl
pacceuBaHus: pa3Max, oucnepcus U CMaHoapmuoe OMKIOHEeHUe.

CrnydaliHass M3MEHUYMBOCTh. V3MEHUYMBOCTh TNpU H3MEPEHHSIX. Pewarowue
npasuia. 3aKOHOMePHOCMU 8 USMEHUYUBLIX GEIUYUHAX.

Cuayuaiinbie coObITHA



CrnydyaliHble OMBITHI (IKCHEPUMEHTHI), AJIEMEHTAPHBIE CiydailHble COOBITUS
(ucxonpl). BeposiTHocTH 3neMeHTapHbIX COOBITUNA. COOBITUS B CIlydalHBIX
HKCIIEPUMEHTaX M OJaronpusTCTBYIOIIME 3JIeMEHTapHble coObITHS. BepostHOCTH
CIIly4ailHbIX COOBITUH. ONBITHI ¢ PABHOBO3MOKHBIMHU 3JI€MEHTApPHBIMU COOBITUSAMH.
Knaccuueckne BEpOATHOCTHBIE ONBITBI C HCIOJB30BAHUEM MOHET, KYyOHKOB.
llpeocmasnenue cobvimuii ¢ nomowwto ouazpavmm Jtnepa. [lpomusononodicHvie
coovimus, o0b0veouHenue U  nepeceuenue codovimui. Ilpasuno  crodiceHus
sepoamuocmeti. Cnyuaunsiii 6v1o0op. Ilpedcmasnenue sxcnepumenma 6 suoe oepesd.
Heszasucumvle cobvimus. YmHoowceHue 6eposmuocmell He3A8UCUMBIXCOObIMUIL.
llocnedosamenvuvie Hezagucumvie ucnvimanus. llpeacTaBieHUe O HE3aBUCUMBIX
COOBITUSAX B JKU3HH.

Anemenmovt KOMOUHAMOPUKU

IIpasuno ymuoowcenus, nepecmanogxu, oakmopuan yucia. Couemanus u 4ucio
couemanuti. Popmyna yucna covemanuti. Tpeyeonvrnux Ilackans. Onvimol ¢ 6onbUWUM
YUCTIOM PABHOBOZMOIICHBIX INEMEHMAPHbIX cobbimull. Boluucienue eepoamuocment 6
ONbIMAX C NPUMEHeHUeM KoOMOuHamopHuvlx hopmyn. Ucnvimanus bepuynnu. Ycnex u
Heyoaua. Beposimnocmu cobvimuii 6 cepuu ucnvimanuil bepuynnu.

Cnyuaiinle eenuuunbl

3HakomMcmeo co  CHYYAUHBIMU — BEIUYUHAMU HA  NPUMEPAX  KOHEYHbIX
OUCKDEMHbIX CAYYAUHBIX BENUYUH. Pacnpeodenenue geposimHocmell.
Mamemamuueckoe odxcudanue. Ceoticmea mamemamuyecko2o oxcudanus. Ilonamue
0 3akone bonvuux yucen. Mzmepenue eeposimrnocmetl. Ilpumenenue 3akona 601buuUx
yycenl 8 COYUON02UU, CMPAxX08aHuU, 8 30pasooXparenuu, obecneuenuu 6€30nacHocmu
HACeNeHUsl 8 YPE3BbIUAUHBIX CUMYAYUSIX.

I'eomerpus

I'eomerpuueckne purypsl

Durypbl B reOMeTPUM U B OKPY/KAKOIIEM MHpe

I'eomeTpuueckas durypa. @opMupoBaHue NpeCTaBICHUN 0 METapPEeIMETHOM
MOHATUM «PUTYpay.

Touka, nuHUsA, OTPE30K, MpsMasd, JIy4, JOMaHas, INIOCKOCTb, YTOJI, OMCCeKTprca

yria u €€ CBOﬁCTBa, BHUABI YIJIOB, MHOI'OYI'OJIbHUKH, KPYT.



OceBast cumMmerpusi reomerpuueckux Quryp. LleHTpanbHas cumMmerpus
TreOMETPUUECKUX PUTYP.

MHOroyrojbHuKH

MHOroyroibHUK, €ro 3JIEMEHTBI U €ro CBOMCTBA. Pacrno3HaBaHMEe HEKOTOPBIX
MHOT'OYTOJIbHUKOB. Buinykivie u Hegvinykivle MHo20y20abHuky. lIpaBunpHbIe
MHOT'OYTOJIbHUKH.

Tpeyronepuuku. Bwicota, wMeamana, OucceKTpuca, CpEIHSSI  JIMHUS
TpeyrojibHUKa. PaBHOOEAPEHHBI TPEYroJbHUK, €ro CBONCTBa W MPHU3HAKHU.
PaBHOCTOpOHHUI TpeyroiabHUK. [IpAMOYTOJIbHBINA, OCTPOYTOJIbHBIN, TYIOYTOJbHBIN
TpEyroJibHUKU. BHelIHWE yriel TpeyrojibHUKa. HepaBeHCTBO TpeyroabpHUKA.

Yersipexyronpuuku. [lapamnenorpamm, pomO, NpsIMOYTOJBHUK, KBajpar,
Tpamneuusi, paBHoOeApeHHass Tpaneuus. CBOWCTBA W MPU3HAKKU MapajuiesiorpaMmma,
pomba, MpsIMOYTOJIbHUKA, KBaJIpaTa.

OKpy:XHOCTB, KPYT

OKpYy»KXHOCTb, KpYT, UX 3JIEMEHTBl M CBOMCTBA; LIEHTPAJIbHBIC W BIIMCAHHbBIC
yribl. KacatenpHast u cekywasi K OKPYKHOCTH, ux ceoucmea. BnucaHHble U
ONMCAHHBIE OKPYKHOCTU i1 TPEYTOJbHUKOB, YEmblpexy20IbHUKO8, NPAGUTbHBIX
MHO20)201bHUKOS.

I'eomeTpuyeckne Gurypol B NpOCTPaAHCTBE (00bEMHbIE TeJa)

Mnococpannuk  u  eco  onemenmsul.  Hazeawus — MHO202PAHHUKOG  C
PA3HLIMNONOJCeHUeM U  Koauvecmeom 2paHeu. llepBUUHBIE TMPENCTABICHUS O
nupamMuzie, Mapaiefenumnene, npusme, cdepe, mape, UAIUHApPE, KOHYCE, HX
AJIEMEHTAX U MPOCTEUIIINX CBOMCTBAX.

OTHO1ICHUS

PaBencrBo ¢puryp

CBolicTBa paBHBIX TPEYTrOJILHUKOB. [Ipu3HaKu paBeHCTBA TPEYTrOJIbHUKOB.

IMapajuieIbHOCTH NPAMBIX

[Ipu3Haku ¥ CBOWCTBA MAapaJUICIBbHBIX MPAMBIX. AKcuoma napaiieibHocmu
Eexnuoa. Teopema Daneca.

IlepnenauKyasipHble NPsiMble



[Ipsmonn  yron. Ilepnenaukyisip K npsMon. HakiioHHasg, mpoOeKUHus.
CepelMHHBIA  MOEPHEHAUKYISIP K  OTPE3KY. Ceoucmea  u  Npu3HaKu
nepneHOUKYIAPHOCU.

Ilooooue

IIponopyuonanvrvlie ompesxu, nooobue ¢ueyp. IlooobHble mpeyeonbHUKuU.
Ilpuznaxu nooobus.

B3aumMHoe pacnoJio:xkeHne nNpsMoil U OKPYKHOCTH, 08YX OKPYHCHOCHIEU.

N3mepenusi u BbIYMCICHUS

Bean4unbl

[Tonstue Benuuunsl. nuna. 3mepenue puuel. EquHNUIB M13MEPEHUS JJIUHBI.
Bennunna yrna. I'pagycHas Mepa yria.

[Tonsatne o miom@aau MmiIocko Qurypel U ee cBoiicTBax. M3mepenue
rromaaei. EMUHUIBI n3MEepeHus TLTOAIH.

[IpeacraBnenne 06 oObeMe u ero cpoiictBax. M3mepenne oObeMa. EnuHuUIbI
U3MEpPEHUs 00bEMOB.

N3mepenusi v BIYMCJICHUS

NHCTpyMEHTBI 111 U3MEPEHUNW WU MOCTPOCHUM; U3MEPEHUE U BBIYMCIICHUE
VIJIOB, JUIMH (paccTosiHuii), miomanei. Tpuronomerpudeckue (PyHKIUU OCTPOTO
yria B TIPSMOYTOJIBHOM — TPEYTOJIbHUKE  IpucoHomempuyeckue  (yHKYuu
mynoeoy2na.BelYuCcIeHne  3JIEMEHTOB  TPEYrOJIBHUKOB €  MCIIOJb30BAHUEM
TPUTOHOMETPUYECKUX  COOTHOLICHUM. @Dopmynbl  IUIOMAAM  TPEYrOJbHUKA,
napajiesiorpaMma U €ro 4aCTHBIX BHIOB, (POPMYJIBI IJTUHBI OKPY>KHOCTH U TUTOIIAIH
kpyra. CpaBHeHue U BbiuucieHue miomiaaeil. Teopema I[udaropa. Teopema cunycos.
Teopema xocunycos.

Paccrosinus

Paccrositane mexay toukamu. PaccTtossHuE OT TOUKH A0 TIpAMOM. Paccmosnue
mexncoy gueypamu.

I'eomeTrpuyeckne NoCTpoeHU

reOMeTpI/I‘-IeCKI/IC IMOCTPOCHHUA OJIA HWIIIOCTpAlInH CBOMCTB TCOMCTPHUUCCKHUX

duryp.



NHCTpyMEHTBI [J1s1 TOCTPOEHUM: LIUPKYJIb, JIUHEWKA, YTOJIbHUK. [Ipocmetiuiue
HOCMpOeHUs — YupKylem U  JUHeUKou. nocmpoeHue  Ouccekmpucol  yeid,
nepneHOUKYIapa K npsamotl, yend, pagHo2o OaHHOMY,

Ilocmpoenue mpeyeonbHUKO8 no mpem CMOPOHAM, O8YM CHIOPDOHAM U Y2y
MeHCOy HUMU, CMOPOHE U 08YM NPUNEHCAWUM K Hell Y2IaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuueckue npeodpa3zoBaHus

IIpeoGpa3zoBanusi

[lonsitue mnpeoOpazoBanus. IlpencraBieHne O MeTanpeIMETHOM MOHSITUU
«peodpaszoBanue». [looobue.

JABuxennst

OceBasi ¥ LEHTpaJIbHAs CUMMETPHUS, HOBOPOM U NAPAJIENbHbIU NEPEeHOC.
Kombunayuu osusicenuti Ha niockocmu u ux c8oticmad.

BekTOpbI M KOOPAUHATHI HA IJIOCKOCTH

Bekropsl

[TonaTtne BekTOpa, ACUCTBHUS HaJ BEKTOPAaMH, HCIOJIb30BAHHUE BEKTOPOB B
buzuKe,pasznodxcenue 6eKmopa Ha cocmagiaujue, CKaIapHoe NPpou3seoeHue.

Koopaunarel

OCHOBHBIE TOHSATHSI, KOOPOUHAMbBL 8eKMOPA, PACCMOAHUE MeHCOY MOUKAMU.
Koopounamwi cepeounvt ompesxa. Ypasnenus gpueyp.

Ilpumenenue 6ekmopos u  KOOpOUHam Ol peuleHus  NpoCMetux
2eoMempudecKux 3a0au.

Hcropusi MaTeMaTUKH

Bosnuxnosenue mamemamuku xax Hayku, smanel ee pazeumus. OcHogHble
pazoenvl mamemamukuy. Boloarowuecs mamemamuxu u ux 6k1ao 6 pazeumue HayKu.

beckoneunocmv mmooicecmea npocmuix yucen. Hucna u OauHbl 0mpe3Kos.
Payuonanvueie wucna. [lompebnocms 6 uppayuonanvrvix yucnax. [llkona [ugazopa

3apooicoenue ancebpvl 6 Hedpax apugpmemuxu. An-Xopesmu. Poowoenue
oykeenHnou cumeonuku. Il. Depma, @. Buem, P. Jexapm. Hcmopus eonpoca o
HAaxXoxcoeHuu opmyn KopHeu aneeOpaudeckux YpaeHeHUull cmeneHeu, O0IbUUX

yemvipex. H. Tapmanws, [ic. Kapoano, H.X. Abenv, 3. I'anya.



llosenenue memooa Koopounam, no36OJAIOUIE20 NEPEBOOUMb 2eOMEMPULECKUE
00vexmbl Ha A3bIK aneeopwl. Tlossnenue epagurxos yukyuii. P. Jlexapm, I1. Depma.
Ilpumepwl pasnuynvix cucmem KOOpOUHAM.

3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o kporukax, yucia PuboHayqu.
3aoaua o waxmamnoti docke. Cxo0UMOCmb 2e0MemMpPUYECKOU NPocpeccuul.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, azapmuvle uepul. 11
®epma, b.1lackans, A. bepuynnu, A.H.Koimozopos.

Om 3emnedenus xk eeomempuu. Ilugpacop u eco wkona. Panec, Apxumeo.
IInamon u Apucmomens. I[locmpoenue npasuibHvIX MHO20Y20NbHUKOS. Tpucexkyus
yvena. Keaopamypa kpyea. Yoeoenue kyoa. Hcmopus uucna m. 3o1omoe ceuenue.
«Hauanay» Eexnuoa. JI Dunep, H.U.Jlobauesckuii. Hcmopus namozo nocmynama.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYIHCAIOULE20
mupa.

Acmponomus u eeomempus. Ymo u rkax ysnanu Auaxcacop, Spamocghen u
Apucmapx o pazmepax Jlynoi, 3emau u Connya. Paccmosanus om 3emau 0o Jlynol u
Connya. Hzmepenue paccmosinua om 3emau 0o Mapca.

Ponv  poccuiickux yuenvix 6 paseumuu mamemamuxu: JI. Ounep. H.H.
Jlobauesckuii, 11.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: I[lemp |, wxona mamemamuueckux u
Hagueaykux Hayk, pazeumue poccuiickozo ¢roma, A.H. Kpwvinos. Kocmuueckas
npoepamma u M.B. Kenowviu.

Mamemamuxka. Anzeopa. I eomempus
YyenyodaeHHoe uzyuenue
Hamypanonusie uucna. Hamypanohoiii pso. [lecamuunas cucmema CHUCieHusl.

Apugpmemuuecxue oeticmeust ¢ nHamypanvhvimu yuciamu. Ceoticmea
apugmemuueckux 0etucmeull.

CmeneHnb ¢ HAMYpanbHLIM NOKA3AMENEeM.

Yucnosvie 8vlpadcenus, 3HaueHue yucioeo2o evipaxcerus. llopsodox oeticmsuil 6
YUCTIOBBIX BLIPANCEHUSAX, UCHONb308aHUE CKOOOK. Pewenue mexcmoswix 3a0au
apugmemuueckumu cnocooamu.

Henumenu u xpammsie. Ceoticmea u npusHaxu oeaumocmu. Ilpocmole u

cocmaerbsle Hucid.



Pasnooicenue namypanvhoeo uucna Ha npocmole MHodcumenu. /eienue ¢
0CMamKoM.

Jlpoou. ObwikHosenHble Opobu. OcnosHoe ceoticmeo Opobu. CpasHerue
00bIKHOBEHHBIX Opobell. Apughmemuueckue Oelicmeus ¢ 00bIKHOBEHHbIMU OPOOIMU.
Haxooiwcoenue uwacmu om yenozo

U Yyenoeo no e2o 4acmu.

Hecamuunvie Opoou. Cpasnenue Oecsamuunbix Opobetl. Apugpmemuyeckue
Oeticmsus ¢ oecssmuyHvimu Opoosamu. Ilpeocmasnenue oecsasmuuHol Opoodu 6 suoe
00bIKHOBEHHOU OPOOU U OOLIKHOBEHHOIL 8 8UOE OECAMUYHOII.

IIpoyenmwi, HaxodcoeHue NPOYeHMOo8 om GeUUUHbL U BEIUUUHBL NO €€ NPOYEHMAM.
OmHoweHue, gvipadiceHue omHoueHus 6 npoyenmax. IIponopyus,; ocrognoe
CBOUCMBO NPONOPYULU.

Pewenue mexcmoswvix 3a0au apugmemuveckumu cnocooamu.

Payuonanvusie uucna. Ilonosxcumenvuvie u ompuyamenvhvie Yucid, Mooyib YUCd.
Mnooicecmso yenvix yucen. MHodcecmso payuoHAIbHLIX YUCEN, PAYUOHATbHOE
yucao kak omuowenue Min, 20e m — yenoe uucino, a N — namypanvroe. CpasHenue
PAayUoHaIbHbIX Yucen. Apugdmemuueckue oelicmsust ¢ payuoHaAIbHLIMU YUCTAMU.
Ceoucmea apupmemuueckux oevicmeui. CmeneHv ¢ yeavlm nokazameem.
Jleiicmeumenshule uucna. Keaopamnwiii kopenv uz uucia. Kopeno mpemowell
cmenenu.

Ionsamue 06 uppayuonanvrom yucne. Uppayuonanonocmes uucna 2 u
HecousMepumocms CMOpPOHbL U OUA2OHANU Keaopama. [lecamuunbie NpUOIUNHCEHUS
UPPAYUOHATILHBIX YUCEI.

Mmnooicecmso Oeticmeumenvuvix uucell, npedcmasieHue OeticmeUumenbHvlX Yucei
beckoHeunbiMu decsimudnbiMu Opoosamu. CpasHeHue OellcmeumenbHbiX YUcel.
Koopounamnas npsamas. Hzobpadsicenue uucen mouxamu KOOPOUHAMHOU NPIMOU.
Yucnosvle npomedxcymxu.

H3mepenus, npuonusxcenusn, oueHku. Pazmepol 00bekmos okpysicaroue2o Mmupa
(om s1emenmapuvix yacmuy 00 BcenenHolil), OnumenbHoCms Npoyeccos 8

OKpYyoicarouwem mupe. Buvioenenue mnoscumens — cmenenu decsimu 6 3anucu 4ucia.



THpubnuscénnoe snauenue gequdunbl, moyHocmo npubaudxcenus. Okpyenerue
HAMYpaibHuIX Yucel u oecimudnsix opoobetl. IIpuxuoka u oyenka pesyibmamos
BbIYUCICHUL.

Anzedpauueckue svipasricenus. byxeennvie evipasicenus (svipadicenus ¢
nepemeHHbIMU).

Yucnosoe 3nauenue 6yKeeHHo20 8vlpadicenus. JJonycmumole 3HAUEHUS NePEMEHHDbIX.
Iloocmanoska svipasicenuti emecmo nepemennsvix. llpeobpazosanue OyKeeHHbLX
8bIPAdICEHUL HA OCHOBE CBOUCME apupmemuueckux oelicmauii. Pagencmeo
OyK6eHHbIX gblpadicenull. Toaxcoecmao.

Cmenenb ¢ HaAMypaibHuIM nokazamenem u eé ceovicmsea. QOHoUIeHbl U
mHocounenvl. Cmenenv muoeounena. Cnoogcenue, ebluumatiue, YMHONCEHUE
MHO20UNeH08. DOpMYIbl COKPAUSEHHO20 YMHONCEHUS: K8AOPAmM CYMMblL U KBAOpam
paznocmu. Qopmyna paznocmu keadpamos. Ilpeobpazosanue yenozo evipaxrceHus 6
MHo2ouneH. Paznoocenue mrocounenos na muoscumenu. Muozounenol ¢

oonou nepemennou. Kopenv muozounena. Keaopammuuiti mpéxunen; pasznodicenue
K8AOPAmHo20 MpPEXULEeHA HA MHOICUMEIU.

Aneebpauueckas 0poob. Ocnosnoe ceolicmeo anceopaudeckoti opoou. Cnooiceniue,
8blUUMAaHUe, YMHOJCEHUe, OeleHue aneedpaudeckux opodeu. Cmenens ¢ yeivim
nokazamesnem u eé c8olcmad.

Payuonanvusie svipasicenus u ux npeoopazosanus. Jlokazamenbcmeo moxicoecms.
CmeneHb ¢ payuoHaibHbIM HOKA3ameJieM.

Keaopammnuie kopnu. Ceoticmea apugpmemuyeckux K6aOpaAmHuLX KOPHeU U UX
npuUMeHeHue K npeoopas’08anuto YUCI08bIX BbIPANCEHUL U BbIYUCTEHUSIM.

Ypaeuenua. Ypasuenue c oonoii nepemennoii. Kopenw ypasnenus. Ceoticmsa
yucn08vix pasencms. Pasnocunbrocms ypaguenuil.

Jlunetinoe ypasnenue. Keaopamuoe ypasuenue. popmyna kopreil K8aopamHoco
VPABHEHUs.

Teopema Buema. Pewienue ypasHenuil, c600AwWuxcs K IUHEUHbIM U K8AOPAMHBIM.
Ipumepwl pewenus ypasnenull mpemoeti u uemeépmoti cmenenetl. Peuwienue opoono-

PAUUOHATIbHBIX ypaeﬂenud.



VYpasuenue c 08yma nepemennuvimu. Jlunetinoe ypasnenue ¢ 08yMsl nepemerHuIMU,
npumMepsvl peulenus ypasHeHull 6 YeablxX YUCiax.

Cucmema ypasnenuil ¢ 08yms nepemennvimu. Pasnocunvrnocms cucmem. Cucmemuol
08YX TUHEUHBIX YPABHEHUI C O8YMS NEPEMEHHbIMU, peuleHie NOOCMAHO8KOU U
cnodcenuem. Ilpumepnvi pewienus cucmem HeUHEUHbIX YPAGHEHULL C 08 ML
nepemeHHbLMU.

Pewenue mexcmoswvix 3a0au aneebpauieckum cnocooom.

Hexapmosvl koopounamul Ha naockocmu. I paguueckas unmepnpemayus ypasHeHus.
¢ 08yms nepemennvimu. I paghux nunelinoeo ypasnenus ¢ 08yMs nepemerHbLMU,
Y2080 Koaghduyuenm

npAMOLL, YClo8ue napaiieibHocmu npamulx. I paguxu npocmeriviux HeluHeUHbIX
ypasHenuii: napabona, 2unepoona, okpyscnocme. I paguueckas unmepnpemayus
cucmem ypasHeHuil ¢ 08yMs nepemeHHbLMU.

Hepasencmea. Yucnogvle nepaseHcmea u ux c0UCmad.

Hepasencmeo ¢ oonoti nepemennou. Pasnocunvnocmo nepasencms. Jlunetinvle
Hepagencmaa ¢ 00HOU nepemennou. Keaopammusie nepasencmea. Cucmemoi
Hepagencme ¢ 00HOU nepemeHHou. Jlunelinble HepageHcmea ¢ 08yMs NepeMeHHbLMU.
Hepagencmeo ¢ 08ymsa nepemenHbiMu cmenenu gvluie

nepeoii. Hepasencmaa, codeparcawjue 3Haxk Mooys.

@ynkyuu. Ilpumepul 3a8ucumocmetl, npamas NPONOPYUOHAILHOCb, 0OPAMHAS
NPONOPYUOHATLHOCMb. 3a0aHue 3a8ucumocmel QoOpmMynamu,; Gbl4UcieHus: no
Gopmynam. 3asucumocmu medxncoy eeruvunamu. llpumepul epaghuros 3asucumocmeti,
OmMpadNCAOWUX peaibHvle NPOYECChl.

Yucnoewvie pynkyuu. llonsmue gpynxyuu, oo1acmos npumeneHus u 0o6aacmo
3Hauenus gynxyuu. Cnocodwl 3a0anus gyuxyuu. I pagux gynkyuu. Ceoticmea
@yHKyuu, ux ompadsiceHue Ha epagpuxe. PyHKyuu, onucvlisaoujue NPAMY0 u
00pammy10 NPONOPYUOHATLHBIE 3ABUCUMOCTIU, UX epaguKu u ceoticmea. Jlunelinas
@dyukyus, e€ epagpux u ceoticmea. Keaopamuunas gpynxyus, eé

epagux u ceoticmea. Cmenennvie QyHKYUU ¢ HAMYPAIbHLIMU NoKazamenamu 2 u 3,
ux epaghuxu u ceoticmsa. I paguxu gynxyuii .

Tpueonomempuueckue hynKyuu u ux c8oticmaa.



Yaon nosopoma. Onpedenenue mpuconomempuueckux @yuxkyui. Hekomopuie
mpuz2oHomempudeckue moxicoecmsa. I paguku mpuconomempuieckux QyHKyul.
Dopmynel npusederus. Dopmynvl 080UHO20 U NOJOBUHHO20 Y2l08. Dopmynbl cyMmbl
U pasHocmu mpuecoHomempuieckux yukyui. Pewenue npocmetivwiux
MPUSOHOMEMPUYECKUX YPABHEHUU.

Yucnoewvle nocnedosamenvnocmu. [lonamue uuciogou nociedo8amenbHOCMu.
3adanue nocredosamenbHocmu peKyppeHmHol opmynou u opmynou N-2o uieHd.
Apugpmemuueckasn u ceomempuyeckasn npozpeccuu. Popmynvl N-2o0 uieHa
apugmemuueckol u 2e0MempuiecKkol Npocpeccuti, CyMmbl NePEbixX N-X Ul1eHO8.
H300padicenue unenos apugpmemuyeckol u 2eomMempuyeckol npo2peccuti moyKkamu
KOOpOUHaAmMHoU naockocmu. Jlunetinvlil u s3xcnoneHyuatvroli pocm. CrodicHvle
npOYeHmul.

Onucamenvnana cmamucmuka. lIlpeocmasnenue 0annvix 6 gude maoduy, Ouazpamm,
epagpuxos. Cnyuaiinas uzmenuusocmos. Cmamucmuyeckue Xapaxmepucmuku Habopa
OaHHBIX. cpeOHee apuhmemudeckoe, MeOUuand, Hauboavulee U HaumeHbuee
3HaueHus, pazmax. [Ipeocmasnenue o 8b160pPOUHOM UCCIE00BAHUM.

Cnyuaiinvte coovimus u geposasmuocme. [lonsamue o cayyarHom onvime u CJIy4auHoM
coovimuu. Yacmoma cnyuaunozo cobvimus. Cmamucmudeckuii H00X00 K NOHAMUIO
geposimHocmu. Beposimnocmu npomugononodicHulx coovimuil. /Jocmosephvie u
Hego3ModicHble coobimus. Pasnososmoorcnocms cobvimuii. Knaccuueckoe
onpeoeneHue 8eposimHOCMU.

Komoéunamopuxka. Pewenue kombunamopuvix 3a0a4 nepebopom 6apuanmos.
Kombunamopnoe npasuno ymnoscenus. llepecmanosku u ¢oakmopuan.

Haznaonan ceomempusn. Haensouvie npedcmasnenus o oucypax Ha niocKkocmu:
NPAMAsl, OMPE30K, Y, Y20, TOMAHAS, MHO20Y20IbHUK, OKDYHCHOCHb, KDY2.
Yemubipéxy2onvHux, npsamoy20abHuK, keaopam. Tpey2onbHuK, 8Udbl mMpey2oIbHUKOS.
IIpasunvrvie MHO20y201bHUKU. B3aumHoe pacnonodcenue 08yx npsambix, 08yx
OKpYJICHOCMeEl, NPAMOU U OKpydscHocmu. M306pasicenue

2eomempudeckux Queyp u ux Kongueypayuii.

Jlnuna ompeska, nomanou. Ilepumemp mHo2oy2onvHuxka. EOunuysl usmepenus ONuHbl.

Uzmepenue onunvt ompeska, nocmpoenue ompeska 3a0aHHOU ONUHDBL.



Buout yenos. I padycuas mepa yena. Hsmepenue u nocmpoenue y2ios ¢ NOMoubio
mpancnopmupa. buccexkmpuca yana.

Honamue niowaou gueypul; eounuyvl uzmeperus niowjaou. Ilnowaos
NpAMOY20abHUKA, Keadpama. Ilpubnusxcénnoe usmepenue niowaou ueyp Ha
knemuamou oymaee. Pasnosenuxue gueypwi. Paspezanue u cocmasnenue
2eoMempuiecKux Queyp.

Haenaonvie npeocmasnenus o npocmpancmeennvix ueypax: Kyo, napaiieienuneo,
npuzma, nupamuoa, wap, cgepa, Kowyc, yururop. Mzobpasicenue
npocmpancmeenuvix gueyp. [lpumepwvi ceuenutl. Muozoepannuxu. Ilpasuivhvie
MHo2oepanHuku. [Ipumepsi pazeépmox MHO20SPAHHUKOS,

yunuHopa u Kouwyca. Mzeomosnenue mooenell npoCcCmpancmeenHulx guayp.

Ilonamue obvéma,; eounuyvt 06véma. O6vEM NPAMOY201bHO20 Napaielenuneod,
Kyoa.

Tonsmue o pagercmae ¢ueyp. Llenmpanvras, ocedas u 3epKaibHaAs CUMMEMPUU.
Hzobpasxcenue cummempuunvix gueyp.

I'eomempuueckue ¢uzypeol. [Ipsmvie u yenvl. Touka, npamas, niockocms. Ompe3ok,
Y.

Yeon. Buowl yenos. Bepmukanvhsie u cmedicHule yenvl. buccekmpuca yana.
IapannenvHovle u nepecexarowuecsa npamvle. llepnenoukynapHule npsamsvie. Teopemol
0 NapaiierbHOCmu U NePReHOUKYIAPHOCMU npaMbIX. [lepnenoukyiap u HaKIoHHAs K
npsmoul. CepeOunmvlil NepneHOUKYIsap K OmpesKy.

I'eomempuueckoe mecmo mouex. Ceouicmea 6uccekmpucyl y2ia u cepeouHHo20
NepneHOUKyIapa K OmpesKy.

TpeyzonvHuk. Bvicoma, meouana, buccekmpuca, cpeonssn IunUs mpey2obHUKA.
Pasnobedpennvle u pasHocmoponHue mpeyeoibHuKuU, C80UCMBA U NPUSHAKU
pasHobedpenno2o mpeyonvHuxa. llpusnaxku paseHcmea mpey2oibHUKOS.
Hepasencmeo mpeyeonvnuxa. Coomnowenuss mexncoy CmopoHamu U yeiamu
mpeyeonvuuxa. Cymma yenos mpeyeoibHukd. BHewHue yaivt mpey2oivHuKa.
Teopema @aneca. Ilooobue mpeyzonvrukos. Ilpuznaxu nooodus mpeyeorbHUKos.
Teopema [lugpazopa. Cunyc, kocunyc, mameenc, KOMmaH2enc 0Cmpozo yaia

NPAMOY20/1bHO20 MpPeYycOJIbHUKA U V2106



om 0 0o 180, npusedenue x ocmpomy yeny. Peurenue npsimoyeonvHulx
mpey2oabHukos. OCHO8HOe mpusoHomMempuyeckoe moicoecmeo. Popmynvl,
CB8A3bI8AIOWUE CUHYC, KOCUHYC, MAH2EHC, KOMAH2eHC 00OHO020 U MO020 e Yeid.
Pewienue mpey2onbHuKo8.: meopema KOCUHYCO8 U meopema CUHYCO8.
3ameyamenvHvle MOYKU MPEY20TbHUKA.

Yemuipéxyeonvuux. Ilapannenoepamm, e2o ceoticmsa u npusnaxu. Hesxxcecmrxocms
napannenozpamMma. 3a0adu Ha NOCmpoeHue napaineroepamMmma U mpaneyuu.
LIpamoyzeonvruk, keadpam, pomb, ux ceolicmea u npusHaxu. Tpaneyus, cpeoHss
JIUHUSL mpaneyuu.

Mmnozoyzonvrux. Beinykivie mrozoyeonvuuxu. Cymma yenos 8binyKioco
MHo2oyeonvHuka. [lpasunvhvie muozoyzonvHuku. Ilocmpoenue npasuivbHbix
MHO20Y20TbHUKOS.

Oxpyacnocms u kpye. /lyea, xopoa. Cexmop, ceemenm. Llenmpanvuuiil y2oi,
BNUCAHHDBIU Y201, BeIUYUHA BNUCAHHO20 Yena. Bzaumnoe pacnonoscenue npsamoii u
OKDPYAHCHOCIU, 08YX OKpYdICcHOCmel. KacamenvHas u cekyujas K OKpYHCHOCIU, UX
ceolicmea. Bnucannvie u onucannvle mHocoyeonvHuxu. OKpYy#CHOCMb, BRUCAHHAS 8
Mpey2oNbHUK, U OKPYIHCHOCMb, ONUCAHHAS OKOJI0 mMpey2oabHUKd. Bnucannvie u
ONUCAHHBIE OKPYIHCHOCIMU NPABUTIBHO20 MHO20Y20IbHUKA.

I'eomempuueckue npeoopazosanus. Ilonsmue o pasencmee ¢ueyp. [lonamue o
O0BUINCEHUU: 0CEBAsl U YEHMPATIbHAS CUMMEMPUU, NAPAaLIeNbHblil NepeHoc, NOBOPOM.
3aoanue ogusicenus 6 koopounamax. Komnosuyus osusicenuti. Teopema Lllans.
Tonamue o nooobuu ¢ueyp u comomemuu, UH8EPCUlL.

Pewenue 3a0au na eviuucienue, 00kazamenbcmeo u NOCMpoeHue ¢ UCHONb308AHUEM
CBOUCMEB U3YUEHHbIX pu2yp.

H3zmepenue zeomempuueckux eeaudun. /[nuna ompesxa. Paccmosuue om mouku 0o
npamot. Paccmosinue mesrcoy napanienibHblMu nPAMbIMU.

Ilepumemp mHo2oy2onbHUKA.

Jnuna okpyscnocmu, 4ucio m, OIUHA 0y2U OKPYHCHOCHI.

I'padycnas mepa yana, coomeemcemeue medxncoy eUUUHOU YEHMPATbHO20 Yead U

ONUHOU Oy2U OKDYHCHOCTIUL.



lonuamue nrowaou nnockux gueyp. Pasnococmagnenusvie u pasnosenuxue guypeol.
IInowaowv npamoyzonvruuka. Ilnowadu napannenrocpamma, mpey2oabHuKa u
mpaneyuu. Ilnowaos muozoyzonvHuka. Ilnowads kpyea u niowaos cekmopa,
ceemenma. CoomHoutenue mexncoy niouaosamu

no0obnuvix Queyp. Tpuaneynayua. Omuowenue niowaoel mpey2oibHUKO8, UMErOUWUX
1O pasHoll CMopoHe U evicome. Bviuucnenue niowaou mpaneyuu no OiuHe ee
0CHOBaHUS U OOKOBBIX CIOPOH.

Pewienue 3a0au na gviuucierue u 00Kka3amenbCmeo ¢ UCNOIb308AHUEM U3V UEHHBIX
dopmyn.

Koopounamot. Ypasnenue npsamou. Koopounamul cepedunvt ompeska. Qopmyna
PACCmMOsIHUSL MeHCOY 08YMsL MOUKAMU NJIOCKOCMU. YpaeHeHue OKpYI’CHOCU.
Ilpeocmasnenue 06 ypasnenusx snnunca, cunepooiivt, napadosvi.

Bexkmoput. /[nuna (mooynv) eexkmopa. Pasencmeo eexkmopos. Koninuneapuvle
sekmopbwl. Koopounamer éexkmopa. YmuooiceHue 6ekmopa Ha 4ucio, cymma
BEKMOPO8, PA3NIOHCEHUE BEKMOPA NO 08YM HEKOLIUHeapHbim eekmopam. CkanapHoe
npoussederue 8ekmopos. Tpueonomempuueckue QyHKYuU NPAMuIX Y2108, Mynvlx
yvenos, meopema Yeewvl, Menenas, pacuiupennas meopema CUHycos.

Ilousamue 06 apxkcumnyce, apkkocunyce. Y201 medncoy eekmopamu. InemeHmol
BEKMOPHOLL aneedpvl, NPUMEHEHUE BeKMOPO8 K PeueHUo 3a0ay, 00KA3ameilbCmad
meopem. Memoo koopounam na niockocmu. Ilpocmetiwiue 3a0a4u 8 KOOpOUHAMax.
leticmsus Hao sekmopamu 8 koopounamax. Pewenue 3a0au koopounammoim
Memooom. Yciosue KOIMUHeAPHOCMU U OPMOSOHATILHOCINU GEKIOPOS.
Teopemuko-mnodxcecmeennvle nonamus. Mroxcecmeo, s1emMenm MHO*CECMEA.
3adanue muodcecme nepeducieHuem 1eMeHmos, XapaKkmepucmudeckum
ceoticmeom. CmanoapmHvle 0003HAYEHUsL YUCTO08bIX MHOJCecms. [Iycmoe
MHOMCecmeo u e2o obosnauenue. Iloomuoscecmseo. Obvedunenue u nepeceyenue
MHOUCcecms. Finniocmpayus OmHouweHutl Mexicoy MHOHCECMBAMU C NOMOUBIO
ouazpamm Diinepa—~Benna.

Inemenmot nozuku. Onpedenenue. Akcuomvl u meopemol. Jlokazamenbcmao.

Hokazamenvcmeo om npomusrozo. Teopema, oopamuas oannou. Ilpumep u



konmpnpumep. Ilonamue o pagnocunbHocmu, credo8anuu, ynompeo.ienue
JIO2UYECKUX CEA30K eClU..., MO, 8

MOM U MOAbKO 8 MOM Cyyae, 102UdecKue CeA3KU U, Ull.

Mamemamuxka é ucmopuueckom pazeumuu. Vicmopus opmuposanusi NOHAMUSL
yucna: HamypanivHsle Yucida, Opoou, HedOCMAamo4HOCb PAYUOHANbHBIX Yucel OJisl
2eoMempuiecKux usmepeHut, uppayuoraivusie yucia. CmapunHvle cucmemsl 3anucu
yucen. /{[poou é Basunoune, Ecunme,

Pume. Omkpoimue decsamuunsix opooeti. CmapunHble cucmemsl mep. /lecamuunbie
O0pobu u mempuueckas cucmema mep. Ilosgnenue ompuyamenvhvix yucen u Hyas. J1.
Maenuykuu. JI. Diinep.

3apooicoenue ancebpul 6 Heopax apugmemuxu. An-Xopeszmu. Pooxcoenue 6ykeenHoll
cumeonuxu. I1. @epma. @. Buem. P. Jlexapm. Hcmopus 8onpoca o Haxoxicoenuu

G opmyn KopHell aneedpauyeckux ypasHeHuil, Hepa3speuumocms 8 paouxKaiax
VpaeHeHuli cmenenu, 6obuleli Yemulpéx.

H. Tapmanws, /{oxc. Kapoano, H. X. Abens. 2. [anya.

H3z00pemenue memooa Koopournam, no380.a10ue20 NepesooUms 2eoMempuiecKue
00vexmbl Ha A3bIK aneeopwvl. P. Jlekapm u I1. @epma. [Ipumepol paznuunvix cucmem
KOOpOUHAmM Ha NJI0CKOCMU.

3aoaua Jleonapoo Iluzancxoco (Pubonauuu) o kpoaukax, yucia Puoonavuu. 3aoaua
0 WaAxXmMamHou 0ocke.

Hcmoku meopuu éepoamuocmeti: cmpaxosoe oeno, azapmuule uepsl. 1. Depma u b.
Ilackans. A. bepnynnu. A. H. Koimozopos.

Om 3emnemepus k ceomempuu. Ilugaecop u eco wxona. @anec. Apxumeo.
Ilocmpoenus ¢ nomowvio yupxyasa u aunenku. Ilocmpoenue npasuibHbIx
MHO20Y20IbHUKO08. Tpucekyus yena.

Keaopamypa kpyza. Yoeoenue xyoa. Ucmopus uucna wr. 3onomoe ceuenue.
«Hauana» Eexnuoa.

JI. Diinep. H. U. Jlobauesckuii. Ucmopus namoco nocmynama. Cogpuzm, napaooxcawi.



TEMATHUYECKOE INIAHUPOBAHUE C YKASAHUEM KOJIHYECTBA
YACOB, OTBOAUMBIX HA OCBOEHUE KAK/IOU TEMBbI

7 kanacce
KomnuecTBo
Ne /mm HanMeHoBaHMe pa3enoB U TeEM
4acoB
JInHelHOe ypaBHEeHUe 15
C O/JIHOI NmepeMeHHOM
1-3 BBenenue B anredpy 3
4-8 JluHeiiHO€ ypaBHEHHUE C OJIHOU MEPEMEHHO 5
9 BxoaH0i#t KOHTPOJIb 1
10-13 Pemienne 3a1a4 ¢ moMoOIIbI0 ypaBHEHU N 4
14 [ToBTOpEHUE 1
U CUCTEMaTHU3AIHS
y4eOHOro Marepuaa
15 Koumpononaa paboma Neltnio teme «JIunerinoe 1
YPaBHEHHE C OJTHOM NTEPEMEHHOM !
leable BbIpaeHust 59
16-17 ToXneCTBEHHO paBHBIE BhIpakeHUs. TOXIeCcTBA 2
18-20 CreneHb ¢ HaTypalbHBIM NTOKa3aTEIEM 3
21-23 CBolicTBa CTENEHH C HATYypaJbHBIM MOKa3aTeJIeM 3
24-25 OpHousneHbI 2
26 MHorousneHbl 1
27-28 CnoxeHure U BBIMUTaHHE MHOTOUYJIEHOB 3
29 Konmponvuaa paooma Ne2 no meme «llenvie 1
8bIPACEHUS)
30-34 YMHOXEHHE OTHOWICHA HA MHOTOWICH 4
35-38 YMHOKEHHE MHOTOUYJIEHA HA MHOTOYJIEH 4
39-41 Pa3noxxeHne MHOTOYJIEHOB Ha MHOKUTEJIH. 3
BrineceHnue 00111ero MHOXKHUTEINS 32 CKOOKU
42-44 Pa3noxeHne MHOTOWICHOB HAa MHOKUTEIN. MeToa 3
IPYNITUPOBKU
45 Koumponwvuaa paboma Ne3no meme «llenvie 1
8bIPAICEHUS)
46-48 [IpousBeneHne pa3HOCTH U CYMMBI ABYX 3
BBIPAKCHUU
49-50 Pa3HOCTh KBaJpaTOB ABYX BBIPAKECHHI 2
51-54 KBazmpar cymmBbl 1 KBaipat pa3HOCTH JIBYX 4
BBIPAKCHUN
95-57 [IpeoOpa3zoBanre MHOTOUYJIEHA B KBaIpaT CyMMBbI 3
WJIM PA3HOCTHU JIBYX BBIPAKECHUN
58 Koumponvnaa paboma Ned 1o teme «llennie 1
BBIPKEHUSD)




59-60 CymMa 1 pa3HOCTh KyOOB JIBYX BBIpaXEHUMN 2
61-64 [IpuMeHeHue pa3IunyHbIX CIIOCOOOB PA3I0KEHUS 4
MHOTOWICHA HA MHOXHUTEIH
65-66 [ToBTOpEHUE 2
Y CUCTEMaTHU3AIHS
y4eOHOI0 MaTepuaa
67 Koumponwvnas paboma Ne5 no meme «Llenvie 1
BbIPAINCEHUS)
DOyHKIUH 12
68-69 Casi3u MexXy BenmnunHaMu. OyHKITHS 2
70-71 Crioco0Obl 3aaHus PYHKIIHH 2
72-73 ['padux byHKIIMN 2
74-77 Jluneninas Gyukius, e€ rpaduku CBOMCTBA 4
78 [ToBTOpEHUE U cHCTEMATHU3ALUA 1
y4eOHOro Marepuaia
79 Koumponwvnaa paboma Ne6 no meme « Qynxyuu» 1
Cucrembl JIMHEHHBIX YPABHEHUII ¢ AByMH 19
nepeMeHHbIMHU
80-82 VYpaBHEHUS ¢ ABYMS IEPEMEHHBIMU 3
83-85 JIuHeiiHOE ypaBHEHUE C ABYMS IEPEMEHHBIMU U €TI0 3
rpaduk
86-88 CucTtembl ypaBHEHUH C IBYMS IEPEMEHHBIMH. 3
['padrueckuii METOT pelIEeHHs] CUCTEMBI ABYX
JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH
89-90 Pemmenne cuctem MMHEHHBIX YpaBHEHUH METOIOM 2
TIOJICTAHOBKH
91-93 Peuiennie cucteM JTUHEWHBIX YPaBHEHUN METOJIOM 3
CJIOKEHUS
94-96 Pemrenue 3a1au ¢ HOMOIIBIO CUCTEM JIMHEWMHBIX 3
YpaBHEHUM
97 [ToBTOpEHME 1
U CUCTEMaTHU3AIIHSI
y4eOHOro MaTepuaa
98 Koumponwvnas paboma no meme No7 « Cucmemoi 1
JIUHEUHBIX YDABHEHUI C 08YMS NePeMEHHbIMUY
IToBTOpEHME U cUCTEMATH3ALMS Y4€OHOT 0 4
MaTepuajia
99 JluneitHoe ypaBHEHHE 1
100 CBoiicTBa CTENEHU C HATYPAJIbHBIM IMOKa3aTeJIeM 1
101 HrtoroBasi KOHTpOJIbHAS paboTa 1
102 [Tpumenenue pa3aIuuHbIX CIOCOO0B Pa3I0KECHUS

MHOI'O4JICHA Ha MHOXXHUTCIIN




8 kiace

KomnnuectBo
Ne /i HaumeHoBaHMe pa3aenioB U TeM
4acoB
PaunoHajsbHbIe BbIPaKeHHsI 42
1-2 PanmonanpHbIC 1poOH 2
3-5 OCHOBHOE CBOMCTBO paIfioOHAIBLHON ApOOH 3
6 Bxo1HOM KOHTPOJIb 1
7-9 CrnoxeHre U BBIMUTAaHUE PALIMOHATIBHBIX JpO0eEi C 3
OJIMHAKOBBIMH 3HAMEHATEISIMHU
10-15 CrnoxxeHre U BRIYMTaHHWE PAlIMOHAIIBHBIX Apo0ei 6
C pa3HbIMH 3HAMEHATEISIMU
16 Konmponwvuaa paboma 1no meme « Payuonanvhoie 1
BbIPANCEHUS)
17-20 YMHOKEHHE U JIeJICHUE PAlIMOHAIBHBIX APOOEH. 4
Bo3BegeHune painoHanbHOM IpoOu B CTENEHb
21-25 ToxnecTBeHHbIE TPEOOpa30BaHUs PAIMOHAIBHBIX 3)
BBIPAKEHUN
26 Konmponvuaa paboma 2 no meme « PayuonanvHuie 1
BbIPAICEHUS)
27-29 PaBHOCUIIBHBIE YpaBHEHUS. 3
PanronanbHbie ypaBHEHUS
30-33 CrereHb ¢ 1eIbIM OTPHUIATSIBHBIM TTOKa3aTesieM 4
34-37 CBOCTBA CTETICHH C IIETIBIM MTOKa3aTeneM 4
38-41 OyHKIUA Y = ; u € rpaduk 4
42 Koumpononaa paboma 3 no meme « Payuonanvuole 1
BbIPANHCEHUSY
KBaaparTHbie kOpHH. 26
JelicTBUTE/IbHBIE YHCJIA
43-45 OyHKIHA Y = X° 1 8 rpaduk 3
46-49 KBaapatHbie kopHU. ApudMeTHUYECKHIt 4
KBaJIPATHBIM KOPEHD
50-51 MHOKECTBO U €ro AJIEMEHTHI 2
52-53 [ToamuOX)ecTBO. Oniepanuu HaJl MHOKECTBAMU 2
54-55 YucinoBble MHOXKECTBA 2
56-59 CpoiicTBa apu(pMeTHUECKOro KBaJIpaTHOrO KOPHS 4
60-64 ToxecTBeHHbIE TPEOOPa30BaHUs BbIPAXKECHUH, 5

COZIEpKALUX
KBaJpaTHbIE KOPHU




65-67 | ®dynkuusa y=+/x u eé rpadux 3
68 Koumponovnaa paboma no meme «Keaopamuvie 1
KODHU.
JlelicmeumenvHble YUCIaA)
KBaaparnbie ypaBHeHUsA 24
69-71 KBanpaTtHbie ypaBHeHUs. PerieHue HemoaHbIx 3
KBaJIPAaTHBIX YpaBHEHUN
72-75 dopmyiia KOpHEH KBaJpaTHOTO YpPaBHECHHS 4
76-78 Teopema Bueta 3
79 Koumpononaa paboma no meme «Keaopamuvie 1
VpagHeHusLy
80-82 KBanpatHblit TpéxusieH 3
83-86 Peuienne ypaBHEHUN, KOTOPBIE CBOASTCA K 4
KBaJIPaTHBIM YPaBHEHUSIM
87-91 PanmonanbHble ypaBHEHUSI KAK MATEMATUYECKUE 5
MOJICJIA PEAIbHBIX CUTYaIluN
92 Koumpononaa paboma 2 no meme «Keaopamuvie 1
VpaeHeHusy
IToBTOpEHME U cHCTEMATH3ALUS Y4€OHOT 0 10
MaTepuajia
93 CrnokeHre U BBIYUTAaHUE PAIIMOHATIBHBIX JpO0eii C 1
OJIMHAKOBBIMH 3HAMEHATEIISIMU
94 CrnokeHre U BBIYUTAaHUE PAIIMOHATIBHBIX JpOo0ei C 1
pa3HBIMU 3HAMEHATEISIMHU
95 YMHOXEHUE U JIeJIEHUE PALIMOHATIBHBIX IpOOeH. 1
Bo3BeneHune painoHanbHOM IpoOu B CTENEHb
96 CrereHb ¢ 1eIbIM OTPHUIATSIBHBIM TTOKa3aTesieM 1
97 Oynkiusa y= k/x = u e€ rpaduk 1
98 HToroBas KOHTpoOJIbHAS paboTa 1
99 ToxaecTBeHHbIE TpeoOpa30BaHMs BHIPAKECHUH, 1
coJiep Kaimx apupMEeTHISCKUE KBAAPATHBIE KOPHH
1 g
100 dopmyiia KOpHEH KBaJpaTHOTO YpaBHEHUS 1
101 PanmonanbHble ypaBHEHUSI KAK MAaTEMaTUYECKUE 1
MOJICJIA PEATbHBIX CUTYaITul
102 @OyHKIMS y = KBaJIpaTHBIM KOPEHb U3 X U €€ rpaduk 1
9 kJacc
KomnuecTBo
Ne n/m HanmenoBaHue pa3zieiioB U TeMm
4acoB
1-4 IToBTOpEHME 4




BxoaHoM KOHTPOJIb

HepaBencrBa 19
6-7 YucnoBble HEPaBEHCTBA 3
8-9 OCHOBHBIE CBOMCTBA YHCIIOBBIX HEPABEHCTB 2
10-12 CroxeHre 1 YMHOXEHHE YHCIIOBBIX HEPABEHCTB. 3
OrieHrBaHNE 3HAYCHUS BBIPAKCHISI
13 HepaBeHcTBa ¢ 0/1HO# IepeMeHHON 1
14-18 Pemenue HepaBeHCTB ¢ OJTHON EPEMEHHOM. 3)
YucnoBble NPOMEKYTKH
19-23 CucteMbl TMHEMHBIX HEPABEHCTB C OJJHOMI 3)
MIEPEMEHHON
24 Koumponwvnas paboma no meme «Hepasencmea» 1
KBaapaTuunas pyHknus 32
25-27 [loBTOpEHME M paclIUpEeHUE CBEAECHUN O (PYHKIIUN 3
28-30 CaoiicTBa pyHKIIMU 3
31-32 Kak moctpouts rpaduk ¢pyuakimu Y = Kf(x), ecnu 2
u3BeCTEeH rpaduk GyHKIUN
y =f(x)
33-36 Kak moctpouts rpaduku ¢pynkmmii y = f(x) + b 4
uy = f(x + a), ecnmu u3BecTeH rpaduk QyHKIHUN Y =
f(x)
37-42 KBaaparuunas ¢pyHkuus, e€ rpaguk u cBOMCTBa 6
43 Koumponovnasn paooma 1 no meme 1
«Keaopamuunas ynxyus»
44-49 Pelienrie kBapaTHBIX HEPABEHCTB 6
55-54 CucrteMbl ypaBHEHUH € ABYMS IEPEMEHHBIMU 5
55 Pemenue 3a1ay ¢ TOMOUIBIO CUCTEM YPAaBHEHUHN 1
BTOPOU CTENIEHU
56 Konmponvnasn paboma 2 no meme 1
«Keaopamuunas ynxyus«
JieMeHTbI NPUKJIATHOM 20
MaTeMaTHKHU
57-59 Maremarnueckoe MOAEITUPOBAHUE 3
60-62 [IponieHTHBIE PaCUYETHI 3
63-64 [Tpubnu>KEHHBIE BRIUMCICHUS 2
65-67 OcHOBHBIE NTpaBUIa KOMOMHATOPUKH 3
68-69 YactoTa 1 BEpOSATHOCTb CIIy4alHOTO COOBITHS 2
70-72 Kitaccuueckoe onpenesieHre BEpOsiTHOCTH 3
73-75 HauanbHble cBeneHus 3
O CTaTHCTHKE
76 Koumpononaa paboma no meme «Inemenmol 1




npuxiaoxnou Mamemamuxuy

Yucaosble 19
MOCJIeI0BATEJILHOCTH
77-78 YucnoBble MOCIEN0BATETbHOCTH 2
79-82 Apudmerrueckas Iporpeccus 4
83-85 CymMa N nepBbIX YJICHOB apUPMETHUECKOM 3
IPOTPECCUU
86-88 ['eomeTpudeckas nporpeccus 3
89-91 CymMa N mepBBIX WICHOB TEOMETPUICCKOM 3
IPOrPEeCcCUu
92-94 Cymma 0eCKOHEYHOM TeOMETPUYIECKOM MPOrPecCuH, 3
y KoTopoit | q| <1
95 Koumponwvnas paboma no meme « Hucnogwie 1
Ilocrneoosamenvrocmuy
IloBTOpEHME U cucTeMAaTH3AL U YU4eOHOT 0 7
MaTepuajia
96 Jluneitnbie HepaBeHCTBA. CUCTEMBI JIMHEHHBIX 1
HEPABEHCTB.
97-98 HToroBBIii MOHUTOPUHT 2
99-100 | KBagpaTHble HEpaBeHCTBA 2
101-102 | Pemienue 3agau
Hroro 102
I'eomeTpus
(2 yaca B HE/IETIO)
[ RJIacc
I'naBa 1. HayanbHbIe reoMeTpu4ecKue 11
CBeJIeHUsl
1 IIpsmast u oTpe30K 1
2 Jlyd u yron 1
3 CpaBHEHHE OTPE3KOB U YIJIOB 1
4 N3mepenue oTpe3koB 1
5 Pemenue 3anau no teme «3mepeHue oTpe3KoBy 1
6 N3mepenue yriios 1
7 CMeKHBIE U BEPTHKAJIbHBIE YTJIbI 1
8 [lepnenauKyIsipHbIE TPSIMBIC 1
9 Pemenune 3anau. [loaroroBka K KOHTPOJIBHOU 1
pabote
10 KontponbHas pa6ota 1. OCHOBHBIE CBONCTBA 1
npocTermux reomeTpudeckux Guryp. CMexXHbIE U
BEPTHUKAIBHBIE YTIIbI
11 AHanu3 omubOK KOHTPOJIBLHOUM padoThl. PaboTa Han 1




OILIIMOKaAMU

I'naBa 2. TpeyroabHUKH 18

12 TpeyroabHUKU 1

13 [TepBbIii MpU3HAK paBEHCTBA 1
TPEYTOJILHUKOB

14 Pemenwne 3ama4 Ha MprUMEHEHNE TIEPBOTO TIPU3HAKA 1
PaBEHCTBA TPEYTOJIHHUKOB

15 MenuaHnbl, OMCCEKTPUCHI M BBICOTHI TPEYTOJIbHUKA 1

16 CBoiicTBa paBHOOEAPEHHOTO 1
TPEYTOJIbHUKA

17 Pemenue 3amau o Teme «PaBHOOEIPEHHBIN 1
TPEYTOJIHHUK)

18 BTtopoii mpusHak paBeHCTBa 1
TPEYTOJIbLHUKOB

19 Pemenue 3a1ay Ha IPUMEHEHUE BTOPOTO 1
MIPU3HAKa PaBEHCTBA TPEYTOJLHUKOB

20 TpeTuit npu3HaK paBeHCTBA 1
TPEYTOJILHIKOB

21 Peuienne 3a1ay Ha TPUMEHEHUE TPU3HAKOB 1
PaBEHCTBA TPEYTOJIHLHUKOB

22 OKpyX HOCTb 1

23 ITpumMepsl 3a1a4 Ha NOCTPOEHUE 1

24 Pemienne 3a1ay Ha TOCTPOCHUE 1

25 Peuienue 3aay Ha IPUMEHEHUE TPU3HAKOB 1
pPaBEHCTBA TPEYTOJIHLHUKOB

26 Pemenue 3amay 1

27 Pemienne 3agay. [ToaroroBka k KOHTPOJIBLHOM 1
pabote

28 KonTponbHas pabota 2. TpeyronbHuku 1

29 Pabora Hajg ommoOkamMu 1

I'naga 3. IlapanjienbHble NpAMbIE 13

30-31 [Tpu3Haky napaniebHOCTH IPSIMBIX 2

32 [IpakTryeckue crmocoObl TOCTPOCHUS 1
napaIeIbHBIX TPSIMBIX

33 Pemenue 3amau no treme «lIpusnaku mapan- 1
JICITBHOCTH TIPSIMBIX)

34 AKcHOMa napajulesIbHbIX MPSMbIX 1

35-36 CBoiicTBa MapasuieNbHbIX MPSMbIX 2

37-38 Pemenue 3anau no teme «llapannenpHbie TPSIMBIE) 2

39 Pemenue 3amau 1

40 Pemenune 3amau. [loaroroBka Kk KOHTPOJIBHOU 1
pabote

41 KonTtponrnas padota 3. [TapannensHbie IpsMbie 1




42 ‘ Pa6Gora Hag ommuOKkaMu 1
I'naBa 4. CooTHoOIIEHUsI MEHAY CTOPOHAMH M yIJIaMU 20
TPeYroJbHUKA
43 CymMma yriioB TpeyroJbHHUKa 1
44 CyMmMa yrioB TpeyrojbHUKa. 1
Pemenue 3agau
45-46 CoOoTHOIIEHUSI MEKTy CTOPOHAMH U yIiIaMu 2
TPEYroJIbHUKA
47 HepaBeHCTBO TpeyroiabHUKa 1
48 Pemenne 3amau. [loaroroBka k KOHTPOJIBHOU 1
pabote
49 KontponbsHas pabota 4. Cymma yriioB Tpe- 1
yroipHuKa. COOTHOIICHHUS MEXKTy CTOPOHAMH H
yTiaMUu TPEYTroJbHUKA
50 Pabota Hajg ommOkaMu 1
51 [IpsiMoyTrosibHBIE TPEYTOILHUKU U HEKOTOPBIE UX 1
CBONMCTBA
52 Pemenue 3a1a4 Ha MpUMEHEHUE CBOKCTB IPSIMO- 1
YTOJBHBIX TPEYTOJIHHUKOB
53 [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX 1
TPEYTOJILHIKOB
o4 [IpsAMOYTOJIBHBINA TPEYTOJIbHHUK. 1
Pemenue 3anau
55 Paccrostnue ot Touku 1o npsimoi. Pacctosinue 1
MEXIy MapajuieIbHBIMU IPSIMBbIMUA
56-57 [TocTpoeHue TpeyroiabHUKa 0 TPEM JIEMEHTaM 2
58 [TocTpoenue TpeyrojibHUKA IO TPEM IIEMEHTAM. 1
Pemenne 3amau
59 Pemenue 3amay 1
60 Pemenne 3amau. [loaroroBka Kk KOHTPOJIBLHOM 1
pabote
61 KonTponbnas pabota 5. [IpsMoyronsHBbIit 1
TpeyroJbHUK. [locTpoeHue TpeyroasHUKa O TPEM
dJIEMEHTaM
62 PaboTta Han ommbOkamu 1
IloBTOpEHNE Kypca reoMeTpuu 3a 7 KJace 6
63 [ToBTopenue Tembl «HavanbHble reoMeTpUUYECKHUE 1
CBEIACHUS
64 [ToBTOpeHue temsl «lIpu3Haku paBeHCTBA 1
TPEYTOJILHUKOB. PAaBHOOCIPEHHBIN TPEYTOJIBLHUKY
65 IToBTOpenue Temnl «llapauienbHbIe PSIMBIC) 1
66 [ToBTOpenue Templ «COOTHOIICHUS MEXTY CTO- 1
POHAMM W YTJIAMU TPEYTOJIbHUKA)
67 IToBTOpeHue Tembl «3agau Ha HOCTPOCHUE) 1
68 KontponbHas pabota 6(uToronas) 1




\ HNroro

68

8 kaace
1-2 [ToBTOpEHUE Kypca reoMeTpuu 7 Kiacca 2
I'naBa V. YerbipexyrojabHuku (144)
3-4 MHOroyroinbHIUKA 2
5-10 [TapannenorpaMMm U Tparneunus 6
11-14 [Ipssmoyronbauk. Pom0. KBamgpar 4
15 Pemenue 3amau 1
16 Konmponwvnuaa paooma Nel 1
I'nasa VI. ILlnomaas (14 1)
17-18 [Tmomiaab MHOTOYTOJIbHUKA 2
19-24 [Inomaan napauienorpaMma, TpeyroJibHUKA U 6
Tpanenuu
25-27 Teopema ITudaropa 3
28-29 Penrtenue 3amau 2
30 Koumponovnaa paboma Ne2
I'nasa VII. Ilono0nbie TpeyroabHuku (20 1)
31-32 Omnpenenenre noJ0O0HBIX TPEYTOIHHUKOB 2
33-37 [Tpu3Haku nog00us TPEYyTrOIbLHUKOB 5
38 Konmponavuaa paboma Ne3 1
39-45 [Tpumenenune nomoous K 7
JI0Ka3aTEeNbCTBY TEOPEM U PEIICHUIO 3a1au
46-48 CoOTHOIIIEHUS MEXIAY CTOPOHAMU 3
U yIJIaM# TIPSIMOYTOJILHOTO TPEYTrOJbHUKA
49 Pemenue 3amay 1
Koumponwvnan paooma Ned
I'nmasa VIII. Okpy:xkHocTh (16 1)
50-52 KacaresibHast K OKpYKHOCTH 3
53-56 [{eHTpanbHbIEC U BIMCAHHBIE YTIIbI 4
57-59 YeThipe 3aMeuaTeIbHbIC TOYKU 3
TPEYTOJIbHAKA
60-64 Bnricannasi 1 onvcaHHasi OKpY>KHOCTHU 4
65 Pemenue 3amau 1
66 Konmponvuaa paboma Ne 5 1
66-68 [ToBTOpEHNUE
Htoro 68




9 kjaacce

1-2 | IloBTOpEHHE 2
BekTopbl 12
3 [Monstue BekTopa. OTKIIaABIBAaHNE BEKTOPA OT 1
TOYKH.
4 IlonsaTne BekTOpa. PaBHbIE BEKTOPHI 1
5 Cymma nByX BeKTOpoB. ClI0’KeHHE HECKOJIBKHIX 1
BEeKTOPOB. [IpaBuiio MHOTOYTOJIEHHKA.
6 3akoHbI crnokeHus. [IpaBuiio TpeyroipHUKa U 1
napajuresiorpaMma.
7 BhIunTaHne BEKTOPOB 1
3 Penrenue 3a1a4 1o TeMe CIOXKEHHUE, BBIYUTAHUC 1
BEKTOPOB
9 VYMHOKEHHE BEKTOPA Ha YUCIIO 1
10-11 [IpuMeHEHnE BEKTOPOB K PEMICHUIO 3a7a4 2
12 Cpenssiga JUHUS Tpaneyuu 1
13 Pemenwne 3amaq mo teme «BeKTophD» 1
14 KourpoJuabHasi padora Ne 1 mo reme «BekTopbsn». 1
MeToa KOOPAHHAT 13
15 PaznoxeHne BeKTOpa 1Mo IBYM HEKOJUTUHEAPHBIM 1
BekTopaMm. KoopauHaThl BeKTOpAa.
16 Ci0)XeHue BBIYMTaHHE BEKTOPOB, YMHOXKCHHE 1
BEKTOpA Ha YHCJIO B KOOPIUHATAX
17-19 ITpumeHeHne MeTo1a KOOPAMHAT K PEIICHUIO 3a]1a4 3
20 Konrpoabnasi padora Ne2 «IIpocreiimue 3axa4u 1
B KOOPAHHATAX)
21-22 YpaBHEHHE OKPYKHOCTH 2
23 YpaBHEHUE MPSIMOIA. 1
24-25 Pemienue 3aau. 2
26 Pemenue 3amau. [lonroroBka Kk KOHTPOJIBLHOU 1
pabore.
KonTpounHast paGora Ne3 1
27 Mo TeMe «YpaBHeHHeE OKPYKHOCTH, YypaBHEHHE
NPAMOI»
CooTHOIIEHHE MEKIY CTOPOHAMHU U 14
yIrJIaMM TPEYroJbHUKA
28 CuHyC, KOCHHYC U TaHT€HC YIJIa. 1
29 OCHOBHO€ TPUTOHOMETPHUUECKOE TOXKIECTBO 1
30 Teopema o moIa M TPEYroJbHUKA 1
31 Teopema cuHycOB 1
32 Teopema KOCHUHYCOB 1
33 Pemenne TpeyroabHIKOB. COOTHOIIIEHUE MEXKITY 1




CTOPOHAMHU M YTJIaMH TPEYTOJIbHUKA.

34 Perienne TpeyroJibHUKOB 1
35 W3meputenbhbie paboThl. Perenne 3amau 1
36 Konrpoabnast pabora Ne4 «Teopema cuHycOB, 1
KocHHYCOB. [IpuMeHeHNe K pellieHHI0 3212
37 Y03 MeX Iy BeKTOpaMu B KOOPIUHATHON (hopme 1
38 CkaysipHOe IPOU3BEACHUE BEKTOPOB 1
39 CKaimpﬁoe npou3BeeHue B KoopauHaTtax. Ero 1
CBOICTBa
40 Pemenue 3amau 1
1 KontpoabHast padora NeS «CkansipHoe 1
NpOU3Be/IeHNe BEKTOPOB)
JIJIMHA OKPYKHOCTH. 13
ILnomans Kpyra
42 [IpaBHIIbHBIN MHOTOYTOJIBHHUK 1
43 OKpyKHOCTb, OMMCaHHAs! OKOJIO MPABHIIBHOTO 1
MHOTOYTOJIbHUKA
44 OKpyKHOCTb, BOMCAHHAS B TPABUJIbHBIN 1
MHOTOYTOJIbHUK
45 DopmyIbl 11 BRIYUCICHUS TUIOIMIAIN PABUILHOTO 1
MHOTOYTOJIbHUKA, €0 CTOPOHBI
46 Paanyc BMCaHHONW W ONMCAaHHOU OKPYKHOCTHU 1
47 [TocTpoenue npaBUIbLHBIX MHOTOYTOJIbBHUKOB 1
48-49 JlnvHa okpyxHocTU. JUTMHA IyTH OKPY>KHOCTH. 2
50-51 [Tnomans kpyra. [lnomniaas KpyroBoro cekropa 2
52-53 Pemenue 3a1a4 1o Teme 2
54 Konrpoabnas padora Ne6 «IIpaBuiibHbIe 1
MHOI0Yr0J1bHUKH
JIBHIKEHHE 7
55-56 [TousTHEe NBUKEHUS 2
57 [TapaJuiesbHbIH TIEPEHOC 1
58 [ToBopoT 1
59-60 Pemrenne 3amad mo reme 2
61 KontpoabHasi padora Ne7 «/IBH:KeHUE) 1
IloBTOpEHHE 7
62 TpeyronpHuku. Pemenne 3aqau 1
63 [Togobue TpeyrosbHUKOB. Pemenue 3amay. 1
64 BrricanHbie 1 onricaHHBIC MHOTOYTOJILHUKH. 1
65 [{eHTpanbHbIN U BIUCAHHBIN YTIIbL. 1
66 UetblpexyronpHuku. Pemenue 3amau 1
67 [Tnomanu buryp. Pemenue 3anau 1
68 [Tnomanu buryp. Pemenue 3anau 1
Htoro 68




