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IInanupyemMble pe3ybTaThl OCBOCHHS Y4eOHOI0 MpeaMera

N3ydyenne mareMaTMKd B OCHOBHOW IIKOJIE JA€T BO3MOXHOCTh OOYYaIOIIUMCS JOCTUYb
CIIEYIOIIUX PE3yNbTaTOB Pa3BUTHSL:

JINYHOCTHBIMH Pe3yabTaTaAMM U3YYCHHUs INpeaMera «MareMaTtuka» SBISIOTCS CICIYIOIIHe
KauyecTBa:

1) ymeHue sSCHO, TOYHO, TPAMOTHO H3JIaraTh CBOW MBICIHM B YCTHON W NMHCHMEHHON pedd,
MOHUMATh CMBICJI TIOCTAaBJICHHOW 3aJayd, BbICTpaUBaTh apryMEHTAallMI0, MPUBOAMTH MPUMEPHI U
KOHTPIIPUMEDHI;

2) KpUTUYHOCTH MBIIICHUS, yMEHUE PAaCIO3HABaTh JOTMUYECKH HEKOPPEKTHBIEC BHICKA3bIBAHUSA,
OTJINYATh THIIOTE3Y OT (PaKTa;

3) mpencTtaBieHHE O MaTeMAaTUYECKOM Hayke Kak cdepe ueloBEYeCKOil IesiTebHOCTH, 00
JTarnax ee pa3BUTHS, O €€ 3HAUMMOCTH JIJIsl pa3BUTHSI LIMBUIIN3ALINY;

4) KpeaTUBHOCTb MBIIUICHUS, WHHUIMATHBA, HAXOJYUBOCTh, AKTUBHOCTb IPH PEUICHUU
MaTeMaTHYECKUX 3a]1a4;

5) yMeHHe KOHTPOJIUPOBATH MPOLIECC U Pe3yNIbTaT yueOHON MaTeMaTUYECKOM e TENbHOCTH,

6) CcHOCOOHOCTh K HMOLMOHAJIBHOMY BOCHPHUSTHIO MaTeMaTHMYeCKUX OOBEKTOB, 3ajady,
pEIIeHUM, pacCyKIeHU;

MeranpeaMeTHbIMH pe3yJbTaTaMH U3yUeHHUs Kypca «Maremaruka» sBisercs (OPMUPOBAHHE
YHHUBEPCATbHBIX YueOHBIX AeiicTBuii (VY /]]).

Pezynamuenvie YY/I.

— CaMOCTOATENBHO oOOHapydicusamsv W @opmyauposams TpoOJIeMy B KIACCHOW U
WHIVUBUIYAIBHON YIEeOHOH NeATeIbHOCTH;

— @bl0gUeamb BEPCUM DEIIEHUs NPOOJIeMbl, OCO3HABATh KOHEYHBIA pe3yibTaT, BbIOUPAThH
CpeACTBa JIOCTIKEHHS LEJIN U3 TIPEITIOKEHHBIX UIIM X UCKATh CAMOCTOSTENILHO;

— cocmasnames (MHAVUBUAYAIBHO WM B TPYIIE) IUIAH pEHIeHUs HpoOJeMbl (BBITOIHEHUS
IIPOEKTA);

— noo0bupams K Kaxaou npodieme (3a1a4ue) afileKBaTHYIO €l TeOPETUUECKYI0 MOJEIb;

— paboTast 0 MPEUIOKEHHOMY WJIM CaMOCTOSITENIEHO COCTABJICHHOMY IUIAHY, UCHOIb308AMDb
Hapsily ¢ OCHOBHBIMHU M JIOTIOJHHUTEIbHBIE CPEJCTBA (CIpaBOYHAs JIUTEPATypa, CIOXKHBIE TMPUOOPHI,
KOMIIBIOTED);

— NIaHUpOo8amsb CBOIO MHANBUAYAIbHYIO 00pPa30BaTENbHYIO TPACKTOPHIO;

— pabomams TO CAMOCTOATENBHO COCTAaBICHHOMY IUIaHY, CBEpSSICh C HUM W C IIEJIBIO
NeSTeNbHOCTH, HCIPABIS OMIMOKH, HCIONB3YS CaMOCTOSITENIbHO IMOAOOpaHHBIE CpelcTBa (B TOM
yucine u MHrepHer);

— CBOOOJIHO 110/16b3086amMbCsi BRIPAOOTAHHBIMU KPUTEPUSMHU OIEHKHA U CAMOOILICHKH, UCXOs W3
EJIM ¥ UMEIOIINXCSI KpUTEPUEB, pa3indas pe3yibTaT | ClocoObl IeHCTBUI;

— B XOJIe TIPEICTABICHUS MPOEKTA 0a8ams OYeHK) €To pe3ylbTaTaMm;

— CaMOCTOSTEIBHO 0CO3HAB8AMb IPUIHHBI CBOETO yCIieXa MIIM HEycleXa U HaXOIHUTh CIIOCOOBI
BBIXOJIa U3 CUTYallUH HEYyCIeXa;

— YyMemb OyeHums CTEIICHb VYCIENIHOCTH CBOCH WHIMBHUIYaIbHOH 0O0pa3oBaTebHON
JesITeNIbHOCTH;

— oOasamb OYeHKYy CBOWM JIMYHOCTHBIM KadecTBaAaM M dYepTaM Xxapakrepa («KakoB si»),
OTIPE/ICTISATh, HAMPABICHUS CBOETO Pa3BUTHs («KAaKUM I XOUy CTaTh», «4TO MHE JII STOT0 HAaJO
CHeNaThy).

Cpeocmeom hopmuposanus perynsaTUBHBIX Y Y]] ciykaT TEXHOJOTHs MPOOJIEMHOrO AHUanora
Ha JTame M3y4YeHHsT HOBOTO MaTepHaia W TEXHOJOTHS OIEHHBAHUS 00Pa30BaTENBHBIX IOCTIKECHHH
(Y4eOHBIX yCIIEXOB).

Ilo3nasamenvuvie YY/I:

—  AHAMU3UPOBAMb, CpaBHUBAMb, Klaccuguyuposams u 00006wams (HAKTBHI U SIBICHUS;
ocywecmaisims CpaBHEHUE, CePHAIMI0 M KJIACCU(UKAIIUIO, CAMOCTOSITEIbHO BBIOMpPAs OCHOBAHUS U
KPUTEPUHU [Tl YKa3aHHBIX JIOTUYECKUX OIEepalyii; CTPOUThH KJIaCCU(PUKALNIO MMYTEM IUXOTOMUYECKOTO
JiesieHust (Ha OCHOBE OTPULIAHMS);




— cmpoums JTIOTUYECKU 000CHOBAaHHOE pacCy’KIeHHUE, BKIIIOYAIOIee YCTAaHOBICHHE TPUYUHHO-
CJIEICTBEHHBIX CBS3€ii;

— co30asame MaTeMaTHYECKUE MO/JIEIH;

— COCTaBJISAITb TE3UCHI, pa3IUYHbIE BUIBl IUIAHOB (IPOCTBIX, CIOXHBIX M T.IL).
[Ipeo6pa3oBbiBaTh HHGOPMAIUIO U3 OJHOTO BUA B IPYroi (Tabnuily B TEKCT, [Uarpammy u mp.);

— @bIUUMBIEAMb BCE YPOBHH TEKCTOBOUM MH(OPMAIIUH.

— yMemb onpeoensams BO3MOKHbIE UICTOYHUKU HEOOXOJUMBIX CBEACHHM, MPOU3BOAUTH MOUCK
nH(OpMaIINY, aHATM3UPOBATH U OIICHUBATH €€ JTOCTOBEPHOCTb.

— MOHMMAsl MO3UIMIO JPYTroro YeloBeKa, pasiuyams B €ro peud: MHEHHE (TOYKY 3peHHs),
JI0Ka3aTeNIbCTBO (apTyMEHThI), (DaKThl; THIOTE3bI, aKCUOMBI, TEOpHH. J[JIs 3TOro caMOCTOSATEIHHO
MCIOJIb30BaTh Pa3IMYHbIe BUJIbI UTEHUS (M3yyaroliee, MPOCMOTPOBOE, 03HAKOMUTEIBHOE, TOUCKOBOE),
MIPUEMBI CITYLLIAHMUS.

— caMOMy c030aéamb WCTOYHUKHM HH(OpMALMKU pa3HOTO THUMA U JUIA Pa3HBIX ayIuTOpUH,
coOroaaTh HHGOOPMALIMOHHYIO TUTUEHY U TIpaBHIia HH(POPMAIIMOHHON 06€30MacHOCTH;

— YyMemb UCnonb306amsb KOMIIBIOTEPHbIE U KOMMYHUKALIMOHHBIE TEXHOJIOTUU KaK MHCTPYMEHT
JUIS  JTOCTDKEHUS. CBOMX IIeliell. YMeTh BBIOMpaTh aJCcKBaTHBIC 3a/adye WHCTPYMEHTAJIbHBIC
[IPOrpaMMHO-aNMNapaTHbIE CPEJICTBA U CEPBUCHI.

Kommynuxamuegnwvie YY/I:

— CaMOCTOSITEIILHO Op2anu306bl6ams YIeOHOE B3aUMOJICHCTBUE B IpyIIe (ONpeaesTh o0mue
1[eJIH, JIOTOBAPUBATHCS APYT C IPYTOM U T.J1.);

— OTCTaWBasi CBOIO TOUKY 3PEHUS, HPUBOOUMb AP2yMeHmbl, TIOATBEPKIas UX (haKTamHu;

— B IUCKYCCUU yMemb Gbl0GUH)Mb KOHTPAPTYMEHTHI,

— YUYUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM HPU3HABAMb
OLIMOOYHOCTH CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— TIOHMMas TO3UIMI0 JPYroro, pasiuyams B €ro pe4yd: MHEHHE (TOYKY 3pEHHs),
JI0Ka3aTeNbCTBO (apryMEHTHI), (PaKThI; TUIIOTE3bI, AKCHOMBI, TECOPHUU;

— YMemb B3TJISHYTh HA CHUTYallUI0 C MHOW MO3UIMU U 00208apu8amuvcsi C JIOJAbMHU HHBIX
O3UIHH.

IIpeaMeTHbIMM pe3yJibTaTAMHM HU3y4YeHUs TMpeameTa «MareMmaTtuka» SBISIOTCS CIETYIOIINE
YMEHHUSL.

5-6 kJaccbl

Y4eHuK Hay4YMTCHd

OnepupoBarh Ha 0a30BOM YPOBHE TMOHSTHUSAMH: MHOXECTBO, JJEMEHT MHOXECTBA, MOJIMHOXECTBO,

MPUHAJIC)KHOCTD; 3a/1aBaTh MHOYKECTBA IIEPEYMCICHUEM HUX JJIEMEHTOB; HAXOIWUTh IEPECEUECHUE,

o0beIuHEHNe, TTOAMHOKECTBO B MPOCTEHIINX CHUTYallUsIX, PAaCllO3HABATh JIOTHYECKH HEKOPPEKTHHIE

BBICKa3bIBaHHSI.

Yucaa

e OmnepupoBaTh Ha 0230BOM YpOBHE MOHATHSAMH: HATypaJlbHOE YHUCIIO, IIEJI0€ YUCIIO0, OOBIKHOBEHHAS
Ipo0b, necsaTHYHas APOOb, CMEIIAHHOE YUCIIO, PAllMOHAIEHOE YUCIIO;

® JCIOJIB30BaTh CBOWCTBA 4YHCEI M IMpaBHia JEUCTBUM C paUUMOHAWIBHBIMM YHUCIAMHU IIpU
BBITIOJTHEHU Y BBIYMCIICHUI;

® UCIOJB30BaTh MPU3HAKU AEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINIOJTHEHUH BBIYUCICHUN W PEIICHUU
HECJIOXKHBIX 3a/a4;

®  BBINOJHATH OKPYIJIEHUE PALIMOHATIBHBIX YHUCENI B COOTBETCTBUU C IIPABUJIAMH;

® CpaBHMBATh pALMOHAJIBHBIE YHUCJIA. OLEHUBATh PE3YyJbTAaThl BBIUUCICHUN IpU PELICHUU
MPAKTUYECKUX 3a1a4;BbIIIOJHATh CDABHEHUE YUCEN B PEAIBHBIX CUTYALUAX;

® COCTaBJIAITh YHUCJOBBIE BBIPAKCHUS MPU PEIICHUM MPAKTUYECKUX 3aJad M 3aJad M3 JAPYrux
y4eOHBIX IPEIMETOB.



CrarucTuKa U TeOpus BepOSATHOCTE

e [lpencraBnsaTh AaHHBIE B BUJE TAaOIUI], TUAarpaMM, YUTATh HH(DOPMAIIHIO, PEACTABICHHYIO B BUJE
TaOIUIIBI, TUATPAMMBI.

TexkcToBbIe 3a7a4H

e PemaTh HECTIOKHBIC CIOKETHBIC 33]]Ja4H PA3HBIX THIOB HA BCE apU(METUICCKUE NCHCTBUS;

® CTPOUTH MOJIENIb YCIOBHS 3aJauu (B BHJIE TaOJIMIIBI, CXEMBI, PUCYHKA), B KOTOPOU JIaHbl 3HAYCHUS
JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJTUYMH, C LIETBIO MIOMCKA PELICHUs 3a/1a4u;

® OCYUIECTBIIATH CIIOCOO MOUCKA PEIICHUS 33a4l, B KOTOPOM PacCyXJI€HHUE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WK OT TPEOOBAHUS K YCIOBHIO;

® COCTaBIIATH IJIAaH PEIICHUS 3a]1a4H;

®  BBIIEIATH dTAllbl PELICHUS 3a/1a4U;

® UHTEPIPETUPOBATh BBIUMCIUTEIBHBIE PE3YNIBTATHI B 3aJa4€, UCCIEAOBATh IMOJYYEHHOE PELICHUE
3a/1a4u;

® 3HATh pa3JInYUE CKOPOCTEH 00BEKTa B CTOSTUEH BOJIE, MPOTUB TEUEHUS U 110 TCUCHUIO PEKU;

e pelaTh 33/1a4u Ha HAXOXACHUE YaCTHU YUCIa U YUCIa 10 €ro YacTH;

e pemaTh 3aJaud Pa3HBIX TUIMOB (HA pabOTy, HA TOKYIKH, Ha JIBI)KCHHE), CBS3BIBAIOIINX TpPHU
BEJIMYUHBI, BBIJICIISTH 3TH BEJIMUYMHBI U OTHOIICHUSI MEXKITY HUMU;

® HaXOJAUTh IPOLEHT OT YHMCJa, YUCIO MO IPOLEHTY OT HEro, HaXOJWUTh NMPOILEHTHOE OTHOIIECHHE
JBYX YUCEJ, HAXOAUTh MPOLEHTHOE CHUKEHUE WIIN MPOLIEHTHOE MOBBIIIIEHUE BEJIUYHUHBIL;

® pelaTh HECJIOXKHBIE JIOTHYECKUE 33]1a4U METOJIOM PACCYXKICHUH.

® BBIJBUTaTh TUIIOTE3bI O BO3MOXKHBIX MPEACIbHBIX 3HAUEHUSAX MCKOMBIX BEIMYMH B 3ajaue (Je/aTh
MIPUKUIKY)

Harasignasi reomerpust

I'eomerpuueckue purypsi

e OmnepupoBarb Ha 0a30BOM ypOBHE MOHATHSMHU: (UTypa, TOUKA, OTPE3OK, MpsAMasi, JIyd, JJOMaHas,
YIroj, MHOTOYTOJIbHUK, TPEYrOJbHUK W YETBIPEXYrOJbHHUK, NPSIMOYTOJbHUK U  KBaJpar,
OKPYXHOCTb M KpYT, HPsIMOYTOJbHBIA Napaienenunen, Ky0, map. M3o0paxkaTe u3zydaeMble
(UryphI OT PYKH U C TIOMOIIBIO TUHEHKH U IIUPKYIIS.

e pemarh NPaKTUYECKHE 33/1a4M ¢ TPUMEHEHUEM POCTEUIIINX CBOUCTB (QUTYD.

HN3mepeHusi 1 BBIYMCICHUS

® BBIMOJHATh WU3MEPEHHUE JJIMH, PACCTOSHHM, BETUYUH YIJIOB, C IOMOIIbIO HWHCTPYMEHTOB ISt
W3MEPEHUH JIIUH U YIJIOB;

® BBIUUCIATH MJIOMIAIN MPIMOYTOJIbHUKOB.

® BBIUUCIATH PACCTOSIHUS HA MECTHOCTH B CTaHAAPTHBIX CUTYalUsX, IUIONIAH PSIMOYTOJIbHUKOB;

® BBIMOJHATH MPOCTEUIINE TMOCTPOCHUS M W3MEPEHHS Ha MECTHOCTH, HEOOXOIMMBIE B pEabHOU
KU3ZHHU.

HUcropus MaTeMaTHKHU

® OMNKCHIBATH OT/ICIHHBIC BHIIAIOIINECS PE3YJIbTATHI, TOTYYECHHBIC B X0/I€ Pa3BUTHUS MAaTEMAaTHKU KaK
HayKH;

® 3HATh IPUMEPHl MATEMATUUYECKUX OTKPBITHI U KX aBTOPOB, B CBSI3U C OTEYECTBEHHON 1 BCEMUPHOM
HUCTOPUEM.

Y4YeHHUK MOJIYYMT BO3MOKHOCTh HAYYUThCS
JJIeMeHTbI TEOPUMU MHOKECTB U MATEMATHYECKOM JIOTUKH

° Onepuposamsv ~ NOHAMUAMU:  MHONCECMBO,  XAPAKMEPUCMUKU — MHOIHCECMBA, — INEeMeHm
MHOICeCmaa, nycmoe, KOHeuHoe U OEeCKOHeUHOe MHOMICeCM80, NOOMHONICECE0, NPUHAOTIEHCHOCTD,

° onpeoensimo  NPUHAOEHCHOCMb  DJIEMEHMA MHONCECMBY, 00beOUHeHU0 U nepecederuro
MHOHCECMB, 3A0A8AMb MHONCECMBO C NOMOWbIO NEPEUUCTeHUS DTIEMEHMO8, CIOBECHO20 ONUCAHUSL.

° pacno3Hasams 102U4ECKU HeKOPPEKMHbLE blCKA3bIBAHUS,

° CMPOUmMsb YenouKy yMo3axKitoueHull Ha OCHO8e UCNOIb308AHUS NPABUT TOSUKU.

Yucna



Onepuposams NOHAMUAMU: HAMYPATLHOE YUCTO, MHONCECEO HAMYPATbHBIX YUCEe, Yenoe YUCTO,
MHOJHCECMBO YENblX Yucel, O0ObIKHOGEHHAsL OpoOb, OecAmuunas OpoOb, CMeuwaHHoe HYUCIO,
PAYUOHANLHOE YUCTO, MHOMCECMBO PAYUOHANbHLIX HUCEN, 2e0MempudecKds UHmMepnpemayus
HamypanibHulX, YenvlX, payuoHAIbHbIX,

NOHUMAMb U 0OBACHAMb CMLCTL NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

8bINOIHAMY GbIYUCTICHUS, 8 MOM YUCTe C UCNONb308AHUEM NPUEMOE PAYUOHANLHLIX BbIYUCIEHUL,
000CHOBbIBAMb ANOPUMMbL BLINOIHEHUS OCUCMBULL

ucnonvzoeams npusnaxu deaumocmu va 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmovl u npouszsedenus yucen
NpU GbINOTHEHUU BbIYUCTIEHUL U pelleHUlU 3a0ay, 0O0CHO8bI8AMb NPUSHAKU OeTUMOCTIU;
8bINOIHAMb OKPY2NeHUe PAYUOHATLHBIX YUCEL C 3A0AHHOU MOYHOCMbIO;

VROPAOOHUUBAMb YUCILA, 3ANUCAHHBIE 8 8UOE OObIKHOBEHHBIX U 0eCAMUYHBIX OPOOell;

naxooums HOI u HOK uucen u ucnonvzosamo ux npu peuieHuu 3a0d;.

onepuposamv NOHAMuUEM MOOYJib YUCIA, 2e0MeMmPUdecKds Unmepnpemayus Mooyis 4ucia.
NPUMEHAMb NPABUILA NPUOTUNCEHHBIX BLIYUCTICHUL NPU peuleHUU NPAKMUYeCcKUx 3a0ay U peueHuu
3a0a4 Opyaux y4eOHbIX NPeoMemos,

8bINOIHAMb CPABHEHUE Pe3YIbMamos 6blYUCIeHUN NPU peulenuu Npakmudeckux 3aoai, 8 mom
yucie NPUOIUINCEHHBIX BbIYUCTICHULL,

CcOCmMassims YUC08ble BbIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NPU peuleHUU NPAKMuUYecKux 3a0ay
U 3a0ay u3z Opyeux yueOHvix npeomemos.

YPaBHeHI/Iﬂ N HEPABCHCTBA

Onepupogamb NOHAMUAMU.: pABEHCME0, YUCI0B0€ pPpABEHCME0, YpPABHEHUE, KOPEHb YPABHEHUA,
PpPEeULeHue ypasHeHus, Yuciloeoe HepaseHCcneo.

CraTuCcTHKA M TeOpHs BEPOSATHOCTE

Onepuposams noHAMusAMU. CMOAOYAMblE U KPYeosble OUAepamMmbvl, MaOauybl OAHHbIX, CpeoHee
apugmemuueckoe,

u3gnexams, UHGoOpMayuio, NPeoCmMasieHHyI0 8 mabIuyax, Ha OUAzPammax,

cocmasnsimes mabauyvl, CMpoums OUAZPamMmbl Ha OCHO8E OAHHBIX.

U361eKaAMb, UHMEPNPEMUPOBAMb U  NPeodpa306bleams  UHGOPMAYUIo, NPEOCMABIeHHYI0 8
Mabauyax u Ha OUAZPAMMAX, OMPANCAIOWYIO CEOUCMEA U XAPAKMEPUCTIUKU PEAIbHbIX NPOYECCO8
U A6NeHU.

TexcToBBIE 3a0aYH

Pewams npocmuvle u crooichvle 3a0auu  pasublX Munos, d mMakdxice 3a0aqu NOGbIUEHHOU
mpyoHOCmu,

UCNONb308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay O/l NOCMPOEHUs.
NOUCKOBOU CXeMbl U peuleHust 3a0ay,

3HAMb U NPUMEHSIMb 00a Cnocoba NOUcKa peuteHusi 3a0a4 (om mpebosanus K YCI08Ul0 U Om
Veno8us kK mpebosanuio);

MOOENUPOBAMb PACCYNHCOCHUsL NPU NOUCKE PelleHUsl 3a0ad ¢ NOMOWDBIO 2pagh-cxembl;

8b10€/1AMb IMANbL PeULeHUSL 3a0aYU U COOEPHCAHUE KAHCO020 dIMAaNnd;

UHMEPNPEemUposamb GbIUUCTIUMENbHbLE PE3VIbMAMbl 6 3a0aye, UCCIe008aNmb NOIYYEHHOe PeuleHUe
3a0ayqu;

AHATUBUPOBAMb  BCEBO3MOJNCHbBIE CUMYAYUU  B3AUMHO20 PACHONOJNCEHUST 08YX 00beKmo8 U
U3MeHeHUe UX XapaKmepucmux npu cCOBMeCmHOM O8UNCEHUU (CKOPOCMb, 8peMsl, pACCOosHUe) npu
peweHuy 3a0a4 Ha O0B8UdNCeHUue 08YX 00beKmo8 KAaK 6 O0OHOM, MAK U 8 NPOMUBONONONCHLIX
Hanpaenesusx,

UCCIe008amMb  BCEBO3MOJICHbIE CUMYAYUU NpU  peuwleHuu 3a0a4 Ha O8UdCeHUe Nno  peke,
paccmampusams pasHvle CUCEMbl OMCYema,

peulams pasHooOpasHvle 3a0ayl «HA Yacmuy,

peutamsb U 000CHOBbIBAMb C60€ peuleHue 3a0ay (8vlOesimb MAMeMaAmuyecKyro 0CHO8Y) Ha
HAXO0JICOEHUE YaACMU YUCAA U YUCTA N0 €20 YACMU HA OCHO8E KOHKPEMHO20 CMbLCIA Opoou,
0CO3HABAMb U OOBACHAMb UOSHMUYHOCMb 3A0a PA3HBIX MUNO08, CEA3bI8AIOWUX MPU eTUYUHbL (HA
pabomy, Ha NOKYNKU, HA OBUJICEHUE);, BGblOENAMb MU BEIUHUHbL U OMHOWEHUS MedCOy HUMU,
NPUMEHAMb UX NPU PeuleHUul 3a0ay, KOHCMPYupo8ams coOCmeeHHble 3a0aul YKA3aHHbIX MUNos.



® guidenamb NpU peuwleHuu 3a0ad XapakmepucmuKku paccMampueaemol 8 3aoave Cumyayuu,
OMIUYHbIE OM DPedbHbIX (Mme, Om KOMOPbIX AOCMPasUpoBaIUCyh), KOHCMPYUPOBAMb HOBble
cumyayuu ¢ y4yemom OMux Xapakmepucmux, 6 HACMHOCMU, NpUu peueHuu 3a0ay Ha
KOHYeHmpayuu, yY4umuléams niomHOCHb 8euecmed,
® pewiams U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE PACCMOMPEHUS. PEANbHbIX CUMYAYUll, 8 KOMOPbIX
He mpebyemcst MOYHbLL GbIYUCTUMENbHBIU PEe3YIbmMam,
®  peuwams 3a0a4u Ha 08UIICEHUE NO PeKe, PACCMAMPUBAsL PA3HblLE CUCTEeMbl OMCYemd.
Harasanasi reomerpus
I'eomeTpuueckue Gpurypsol
o 36n1ekamv, uHmMepnpemuposams u npeoopazosbléams UHGOPMAaAyUIo 0 2eomempudeckux ueypax,
npeoCcmasieHHYI0 Ha Yepmedtcax,
® u300Opadicamsv uzyuaemvie hueypvl om pyKu U ¢ HOMOUBIO KOMNbIOMEPHBIX UHCTNPYMEHMOB.
HN3mepeHus u BbIYHMCICHUS
®  GLINOIHAMb UMepeHUe ONIUH, PACCMOSHUL, BEIUYUH Y2l08, C NOMOWbI UHCIMPYMEHMO8 O
usMeperutl OUH U y2nos,
® guluUCHAMbL  NAOWAOU — NPAMOY2OTbHUKOS, K6aopamos, 00veMbl  NPAMOY20NbHBIX
napanneienunedos, Kyoos.
®  GLIYUCIAMb PACCMOSAHUSL HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUAX, NI0WAOU YYACMKO8
NPAMOY20bHOU YOPMBL, 00bEMbL KOMHAN,
®  BLINOIHAMb NPOCMeliuue NOCMPOEHUS HA MECIMHOCMU, He0OX00UMbLe 8 PeANbHOU HCUSHU,
®  OYeHUBamv pazmepsl peaibHbIX 00BEKMO8 OKPYIHCAIOUWe20 MUpQ.
Hcropuss MaTeMaTuKH
o  Xapaxmepuzoeamsv 6K1A0 GbIOAIOWUXCA MAMEMAMUKO8 6 pazsumue MamemMamuky U UHBIX
HAyyHuIX 0O1acmell.
7-9 kaaccenl
Y4yennk Hayuurcs
DJIeMeHTbI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTUKH
e OmnepupoBath Ha 0a30BOM YPOBHE TIOHSATHUSIMH: MHOXECTBO, DJIEMEHT MHOXECTBA,
MOJAMHOKECTBO, TPUHAAJIEKHOCTD;
® 3a7aBaTh MHOXKECTBA MEPEYNCICHUEM HX JIEMEHTOB;
® HAXOJUTh NEpPeceueHue, 00beTUHEHNE, TOAMHOKECTBO B MIPOCTEUIIINX CUTYAIIHIX;
e omepupoBaTh Ha 0a30BOM YypOBHE TIOHATHSIMU: OMNpEIEICHUE, aKCHOMa, TeopeMa,
JIOKa3aTeIbCTBO;
® [IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI ISl HOATBEPKACHHUS CBOMX BBICKA3bIBAHUM.
®  UCIONB30BaTh rpaduueckoe MPe/CTaBICHUE MHOXECTB JJIsi OMUCAHHS pPeajbHBIX MPOIECCOB U
SIBIIGHUH, TIPU PELICHUH 3a/1a4 IPYTUX YIeOHBIX MPEIMETOB.
Yucaa
e OmnepupoBaTh Ha 0230BOM YpOBHE MOHATHSAMH: HATypaJIbHOE YHUCIIO, IIEJI0€ YUCIIO0, OOBIKHOBEHHAS
npobOb, necaTW4Has JApoOb, CcMelIaHHas JApoOb, palloHaIbHOE 4YHCIO, apudmeTnyeckuit
KBaJPaTHBIN KOPEHB;
® JCIOJIb30BaTh CBOICTBA YKCEIl U MTpaBuja ACUCTBUI NIPH BBINOIHEHUN BHIUUCICHUN;
KCMOJIb30BaTh MPHU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUN BBIYUCICHUNA U PELICHUHN
HECJIOXKHBIX 3a/a4;
BBITIOJIHATH OKPYTJIEHHE PAllMOHATIBHBIX YHCENl B COOTBETCTBUU C MIPaBUIIAMU;
OLICHUBATh 3HAYE€HHE KBAJPATHOTO KOPHSI U3 MOJIOKUTEIIBHOTO LIEJIOT0 YUCIIa;
pacno3HaBaTh pallMOHAIBHBIE U UPPALlMOHAIbHBIC YHCIIA;
CpaBHUBAThH UKCIIA.
OLICHUBATh PE3YJIbTAThl BHIYMCICHUI MPU PEIICHUH MPAKTUUYECKUX 3a/a4;
BBITIOJTHATH CPAaBHEHHUE YHUCEIT B PEATbHBIX CUTYaIIHSIX;
COCTABJISITh YHCIIOBBIE BBIPAKEHHS TPH PEIIEHWH TPAKTHUYECKUX 3a7ad W 3a7ad U3 JPYTux
Y4eOHBIX TIPEIMETOB.
ToxnecTBeHHbIE IPe0Opa30BaHUA



BoinonHATe HeclokHbIE MpeoOpa3oBaHUS AJIS BBIUMCICHHS] 3HAUEHUH YHMCIIOBBIX BBIPAXKECHUM,
CoZepXKalllMX CTENEHW C HaTypalbHbIM I[I0KA3aTENEeM, CTEINEHH C LEIbIM OTPHUILATEIbHBIM
MOKa3aTeNeM;

BBITIOJIHATh HECJIOXKHBIE MPEo0pa3oBaHUs IIENbIX BBIPAKEHUN: pacKpbIBaTh CKOOKH, MPUBOAUTH
M0/1I00HbIE ClIaraeMbIe;

UCIOJIb30BaTh (DOPMYNIBI COKPAIIEHHOTO YMHOXKEHHUs (KBaJpaT CYMMBI, KBajparT pa3HOCTH,
Pa3HOCTb KBAJPATOB) ISl YIPOILECHUS BBIYUCICHUIN 3HAaYECHUN BBIPAKECHHUI;

BBITIOJIHATh HECJIOXHBIE MpeoOpa3oBaHus JIPOOHO-TMHEHHBIX BBIPAKEHUM U BBIPAKEHUH C
KBaJpAaTHBIMU KOPHSIMH.

IMOHUMATh CMBICII 3aIIMCH YUCJIa B CTAHAAPTHOM BHU/IE;

OIepupoBaTh Ha 0230BOM YPOBHE MOHSITHEM «CTAHJAPTHAS 3aIHCh YHCIIA.

YpaBHeHMsI M HEPABEHCTBA

OnepupoBarh Ha 0a30BOM YpPOBHE MOHATUSMH: PAaBEHCTBO, YHCIOBOE PABEHCTBO, YpPaBHEHUE,
KOpEHb YypaBHECHMS, pELICHUE YPAaBHEHMs, YHUCIOBOEC HEPAaBEHCTBO, HEPABEHCTBO, pELICHUE
HEPaBEHCTBA;

IIPOBEPSTH CIPABEMINBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

peuaTh JIMHEWHBIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJSALINECS K IMHEHHBIM;

peniaTb CUCTEMBI HECIIOKHBIX JIMHEMHBIX YPAaBHEHM, HEPABEHCTB;

IIPOBEPSATH, SIBISIETCS JIU JAHHOE YHMCIIO PEIIEHUEM ypaBHEHUS (HEPaBEHCTBA);

pelaTh KBaJipaTHeIe ypaBHEHHS 10 (hopMyJsie KOpHEH KBaJIpaTHOTO YPaBHEHUS;

n300pakaTh peIIEHUs] HEPABEHCTB M UX CUCTEM Ha YMCIIOBOM MPSMOH.

COCTABJIATb M PEIIATh JUHEHHBIC YPAaBHEHUsA IIPU PELICHUU 3a7a4, BO3HMKAIOIIUX B JPYTUX
y4eOHBIX IpeaAMeTax.

DyHKIUH

Haxonute 3HaueHne QyHKIMY 110 3aJaHHOMY 3Ha4€HUIO apTyMEHTa;

HAXOJHTh 3HAYCHNE apTyMEHTa I10 3aJaHHOMY 3Ha4eHUIO (DYHKIINU B HECTIOXKHBIX CUTYaIUsX;
OIPEIETATh TOJIOKEHHE TOYKU 10 €€ KOOpIMHATaM, KOOPAMHATHI TOYKH IO €€ TOJIOKEHHIO Ha
KOOP/AMHATHOH MJIOCKOCTH;

no rpaduKy HaxXoAWTh OO0JACTh ONpEAEICHUs, MHOXECTBO 3HAYCHWH, HYIH (QYHKIUH,
IIPOMEKYTKH 3HAKOIOCTOSIHCTBA, TPOMEXKYTKM BO3pacTaHusi W YObIBaHUS, HauOonbliee WU
HaMMEHbIIIee 3HAYCHUsT PYHKIINH;

CTPOUTH TpadUK JTUHEHHON QYHKINU;

IPOBEPATh, SBISAETCS JM JaHHBIA Tpapuk rpadukoM 3anaHHOM (yHKOMM (IMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPLHUOHATIBHOCTH);

OTIPENIeNIATh MPUOIMKEHHBIC 3HAUEHHS KOOPMHAT TOYKH NepeceueHus rpadukoB GyHKINHI;
orepupoBaTh Ha 0a30BOM YpOBHE TMOHITHAMH: TIOCIEIOBAaTEILHOCTh, apH(MeTHIecKas
IPOTpeccHs, TeOMETpHYECcKast IPOrpeccus;

pemaTh 3aJadyd Ha HPOTrpecCHUH, B KOTOPHIX OTBET MOXKET OBITh MOJYYEH HENOCPEICTBEHHBIM
noJicueToM 6e3 MpuMeHeHus popmyi.

WCTIOJIB30BaTh TPaUKH pEaNbHBIX TPOIECCOB W 3aBHUCHMOCTEH [UIS OINpENEeNeHUs MX CBOMCTB
(HanbonplIie W HAaWMEHbIIWE 3HAYCHMS, NPOMEXKYTKM BO3pacTaHus M yObIBaHUS, 00JacTu
MOJIOKUTEIFHBIX U OTPUIIATEIFHBIX 3HAYCHUH H T.I1.);

UCIOJIb30BaTh CBOMCTBA JIMHEHHON (yHKIMM M ee rpaduK NpU pelIeHUuH 3aJady U3 JPYrux
y4EOHBIX TPEMETOB.



CrarucTuKa U TeOpus BepOSATHOCTE

Nwmets mpepcTaBieHne 0 CTATUCTHUECKUX XapAKTEPUCTUKAX, BEPOSATHOCTH CIYIalHOTO COOBITHS,
KOMOMHATOPHBIX 33/1a4ax;

pelraTh NpocTeiine KOMOMHATOPHBIC 3a/1a9U METO0OM IIPSIMOTO U OPTaHW30BaHHOTO Mepedopa;
MIPEJICTaBJIATh IaHHbIC B BHJIC TAOJIMII, TUarpamMmm, rpaduKkos;

YUTaTh HH()OPMALIHIO, TIPECTABICHHYIO B BUIC TAOJHMIIBI, THarpaMMbl, Tpaduka;

OIPECIIATh OCHOBHBIC CTATUCTHUCCKHUE XapaKTePUCTHKHU YHCIOBBIX HA0OOPOB;

OILICHUBATh BEPOSTHOCTH COOBITHS B MPOCTCHIIINX CIydasx;

MMETh TPEJICTABIICHNE O POJIU 3aKOHA OOJIBIITUX YHCENl B MACCOBBIX SIBIICHUSX.

OIICHUBATH KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOIOM Tiepedopa;

HMMETh TPEJICTABIICHNE O PO MPAKTUYCCKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHI;
CpPaBHHBATh OCHOBHBIE CTATUCTUYECCKHE XapPaKTCPUCTUKU, TOJTYyYCHHBIC B TIPOIECCE PEIICHUS
MIPUKJIATHON 3a/1a49¥, U3YUCHHSI PEATbHOTO SIBJICHHS,

OIICHUBATh BEPOSTHOCTh PEAbHBIX COOBITHI M SBJICHUI B HECIOKHBIX CUTYaIUIX.

TexcToBBIC 32241

Pemrate HeCI0XKHBIE CIOKETHBIE 33]]a4M Pa3HBIX THIIOB HA BCE apr(pMETHIECKUE ICHCTBHS,
CTPOUTH MOJIENb YCIIOBUS 3aa4l (B BUJIE TaONUIBI, CXEMbI, PUCYHKA WJIM YPaBHEHHs), B KOTOPOM
JaHBl 3HAUCHHMS JIBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIMYHH, C IIEIIbIO TOUCKA PEIICHNUS 3a/1a4H;
OCYIIECTBIIATH CIIOCOO MOKCKA PEIICHHS 3a/1a4i, B KOTOPOM PACCYXKJICHHUE CTPOUTCS OT YCIOBHS K
TpeOOBAHHUIO WM OT TPEOOBAHHMS K YCIOBHIO;

COCTaBJIATH IUIAH PEIICHHS 3a1a4H;

BBIJICIISITH ATAIBI PEIICHHS 33/1a4H;

MHTEPIIPETUPOBATh BBIYMCIHUTEIBLHBIE PE3yJIbTaThl B 33j1a4e, UCCIENOBATh MOIYYEHHOE pEIICHHE
3a7a4u;

3HATh pa3IMYue CKOPOCTEH 00BEKTa B CTOSUECH BOJIE, MPOTHB TEYCHUS U MO0 TEUCHUIO PEKU;

penIaTh 3a/1a4u Ha HaXOXKJCHUE YacTH YKCiIa ¥ YKCia IO ero YacTH;

pemaTh 3aJa4d pa3HbIX THUIIOB (Ha pabOTy, HAa TMOKYIKH, HAa JBH)KEHHUE), CBA3BIBAIOIIUX TPH
BEJIMYUHBI, BBIICIATH 3TH BEJIMYUHBI M OTHOIIEHUS MEX/1y HUMU;

HAXOJUTh MPOIEHT OT YHCIIA, YUCIIO 10 MPOIEHTY OT HEro, HaXOAUTh MPOIIEHTHOE CHUYKEHUE WIIH
MIPOIIEHTHOE TIOBHIIIIEHNE BETMYMHEI;

pelaTh HEeCJIOXKHBIE JIOTHYECKHE 3a7]aull METOJIOM PACCYXKACHUH.

BBIJIBUT'aTh TUIOTE3bl O BOBMOKHBIX MPEJENIbHBIX 3HAYEHUAX UCKOMBIX B 3a/la4y€ BEJIMYMH (AeaTh
MPUKUAKY).

I'eomeTrpuueckue purypsoi

OmnepupoBath Ha 0a30BOM YPOBHE MOHATHSIMH F€OMETPHUECKUX (DUTYp;

U3BJIEKaTh MH(OPMALIMIO O T€OMETPUYECKUX (pUrypax, mpeJCTaBICHHYI0 Ha YepTekKax B SIBHOM
BUJIC;

IPUMEHSTH JJIs1 PELICHUs 3a]1a4 reoMeTpuieckrue (pakThl, €CM YCIOBHS UX MPUMEHEHHs 3a/1aHbl B
SABHOH (opme;

pelaTh 3aJa4 Ha HAXOXKACHUC T’COMCTPUICCKUX BEJIMYUH I10 06pa3uaM HJIK aJITOpUTMaM.
HMCIOIb30BaTh CBOMCTBA TCOMETPHUICCKUX q)Hpr IJI1 pCIICHUS TUIIOBBIX 3aJiad, BOSHHUKAIONIUX B
CUTyalusIx HOBC@)IHGBHOﬁ KH3HHU, 3a1a4 ITPAKTUICCKOT'O COACPKaHMU .

OTHoleHus

OnepupoBarh Ha 0a30BOM YpPOBHE IMOHSATUSMHU: PaBEHCTBO (uUryp, paBHble (UTYpHI, PABEHCTBO
TPEYrOJbHUKOB, MapajUIeIbHOCTh NPSIMBIX, MEPIEHIUKYISIPHOCTh NPSIMBIX, YIJIBl MEXIY
MPSIMBIMU, IEPIIEHANKYJISAP, HAKJIOHHASL, TPOEKIIHSL.

MCIO0JIb30BaTh OTHOIICHHUS I PEIIeHUs] MPOCTEHIINX 3a/1a4, BOSHUKAIOUINX B PEabHOM KU3HU.

I/I3Mepe1mﬂ U BBIYUCJ/ICHUA

BeInonHATE M3MEpeHUe UIMH, PACCTOSHHM, BEIMYHMH YIVIOB, C ITOMOINBK) HHCTPYMEHTOB JUIS
W3MEPEHUH IJINH U YIJIOB;

OPUMEHATH (OPMYNBI TepuMeTpa, IUIom@aad W o0bema, IJIOU[aJud MOBEPXHOCTU OTIACIBHBIX
MHOTI'OTPaHHUKOB IIPU BBIYHUCIICHUAX, KOTI1a BCE JTaHHBIE UMEIOTCS B YCIIOBUU;



e npuMeHATh TeopeMy [ludaropa, 6a30Bble TPUTOHOMETPUUECKUE COOTHOIIEHUS Ul BBIYUCICHUS
JUTUH, PACCTOSIHUM, MIIOIAJEH B MPOCTEUIINX CITyYasix.

® BBIYNCIATH PACCTOSHHUA HAa MECTHOCTU B CTaHAAPTHBIX CUTYyalUsX, IUIOLIAJM B TNPOCTEHIIMX
Clly4yasix, IpUMEHSTh ()OPMYJIbI B MPOCTEHIINX CUTYAIUSIX B TIOBCEIHEBHON KU3HH.

I'eomeTpuyeckue nocTpoeHus

e M300pakaTh TUMNOBBIE IJIOCKHE (GUTYphl U (GUTYpHl B MPOCTPAHCTBE OT PYKH M C MOMOIIBIO
UHCTPYMEHTOB.

®  BBINOJIHATH NPOCTEHIINE TOCTPOEHUS] HA MECTHOCTH, HEOOXOAUMBIE B PEAIbHOM KU3HHU.

I'eomeTpuyeckne npeodpazoBaHus

e Crpouts purypy, CHMMETPUUHYIO JaHHOH (PUType OTHOCUTEIBHO OCH U TOUKH.

® pacro3HaBaTh ABIKEHHE O0BEKTOB B OKPYXKAIOIIEM MHpE;

® pPAacHO3HaBaTh CUMMETPUYHBIE (PUIYPBI B OKPYXKAIOIIEM MHpE.

BekTopbl H KOOPAUHATHI HA IVIOCKOCTH

e OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMHU BEKTOP, CYMMa BEKTOPOB, MPOU3BEJCHUE BEKTOpA
Ha 4MCJIO, KOOPJAMHATHI HA INIOCKOCTH;

e ompenenaTh NPUOIMKEHHO KOOPAUHATH! TOUKH IO €€ U300paKEeHNI0 Ha KOOPAMHATHON TIIOCKOCTH.

® HCIOJIB30BATh BEKTOPBI I DPEIIEHUS NPOCTEMINNX 3a4ad Ha OIPENEICHHE CKOPOCTH
OTHOCHUTEJIHOTO JIBUYKEHUS.

Hcropusi MaTeMaTUKH

e OnuceIBaTh OTACIBHBIE BBIAAIOIINECS PE3YJIbTAThI, IOJYUYEHHBIEC B XOJ€ PA3BUTH MATEMAaTUKH KaK
HayKH;

e 3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3U C OTEUECTBEHHON U BCEMUPHOU
HUCTOPUEN;

e [IOHMMAaTh POJIb MATEMATUKH B pa3BuTuu Poccuu.

MeTtoabl MaTeMaTUKH

e BpiOupare noaxoAsAIuil M3ydyeHHBIH METOJ AJIs pelleHHs] U3YYEHHBIX THUIIOB MaTeMaTHYECKUX
3a1ay;

e [lpuBoauTH IMpUMEPBHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B OKPYKAOIIEH JEHCTBUTEIBHOCTH U
IIPOU3BEICHUSIX UCKYCCTBA.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYUYMThCS I o0ecriedeHMs] BO3MOKHOCTH YCIEIIHOIO

NMPoAoJKeHUsI 00pa3oBaHusi HA 0230BOM U yIIy0JICHHOM YPOBHSIX:

DJIeMeHTbI TeOPUH MHOKECTB M1 MATEeMaTH4eCKOH JIOTUKH

o Onepupogéamv NOHAMUAMU. onpedeneHue, meopemd, aKCUOMA, MHOICECMBO, XaApaKmepucmuKu

MHOJCECBA,  JNIeMEeHm  MHOMNCeCmed, Nycmoe, KOHeuHoe U  OecKOHeuHoe MHOICEeCmEO,

NOOMHOACECMBO, NPUHAOTIEICHOCTb, BKIIOUEHUE, PABEHCINBO MHOJICECME;

U300pasicams MHONCECMBA U OMHOULEHUE MHOMCECIE C NOMOWbIO KPY208 Jilnepa;

onpeoenams NPUHAOTIEHCHOCb INEMEHMA MHONCECBY, 00bEOUHEHUIO U NePeceyeHUI0 MHONCECME,

3a0a6amv MHOINCECHBO C NOMOWBIO NEPEUUCTEHUS INEMEHMOB, CI08ECHO20 ONUCAHUSL,

onepuposamv NOHAMUAMU. BbLICKA3bIBAHUE, UCIUHHOCTb U JIOJHCHOCHb GbICKA3bIGAHUS, OMPUYAHUE

BbICKA3bIBAHULL, ONEepPayuu HAO GbICKA3LIGAHUAMU. U, UIU, He, YCIOBHble BbICKA3bIGAHUS

(umnauxayuu);

® Cmpoumv 8biCKA3bIBAHU, OMPUYAHUS BLICKAZLIBAHULL.

CMpoUums YenouKy YMO3AKIOUeHUll Had OCHOBE UCNONb308AHUSA NPABUTL IO2UKU,

®  UCNONL306AMb MHOJCECMBA, ONEPayUU ¢ MHOJICECMEAMU, UX 2paguueckoe npeocmaeneHue Ous
ONUCAHUS PEAIbHBIX NPOYECCO8 U ABNEHUU.

Yuciaa

o Onepuposamv NOHAMUAMU: MHOICECMBO HAMYPANbHbIX YUCEN, MHONICECMBO YeNblXx YUcel,
MHOJHCECMBO PAYUOHATILHBIX YUCEN, UPPAYUOHATLHOE YUCTO, KEAOPAMHbBIL KOPEHb, MHONCECBO
0eliCMBUMENbHbIX — Yucel,  2e0OMempuyecKkas  UHmepnpemayus  HAmypaibHuIX,  Yebix,
PAYUOHATIbHBIX, OEUCMBUMENTbHBIX YUCEe,

®  NOHUMAMb U OOBACHAMb CMbICI NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOJIHAMDb BLIYUCIEHUS, 6 MOM YUCTIE C UCNONb308AHUEM NPUEMOE PAYUOHATbHBIX GbIYUCTIEHULL,



8bINOIHAMb OKPY2leHUe PAYUOHATIbHBIX YUCET ¢ 3A0AHHOU MOYHOCbIO;

CPasHUBamsv payuoHalIbHble U UPPAYUOHATIbHBLE YUCIA,

npeocmasiiams PAYUOHAIbHOE YUCIO 8 BUOe OeCAMUYHOU OpoOU

VYNOPAO0UUBAMb YUC/A, 3ANUCAHHbBIE 8 8UOE OObIKHOBEHHOU U 0eCAMUUHOU OpooU,

naxooums HOI u HOK uucen u ucnoivzosamo ux npu peuieHuu 3a0ad.

NPUMEHAMb NPABUNA NPUOTUNCEHHBIX GbIYUCTEHUL NPU PeuleHUY NPAKMU4ecKUx 3a0ay U peuleHuu
3a0ay Opy2ux yueOHvlX NPpeoMemos;

8bINOIHAMb CPABHEHUE Pe3YIbmamos 6blYUCIeHUL NPU peuleHUul NpaKmuyeckux 3aoad, 8 mom
yycne npudIUNCEHHBIX BbIYUCTICHUT,

coCmasnaAms U OYeHUBamsb YUCL08ble BbIPANCEHUS NPU PeueHUU NPAKMUYECKUx 3a0ay U 3a0ay u3
Opyeux yueOHvix npeomMemos;

3anucvl8ams U OKpY2iiamb YUCTOBble 3HAYEHUs PeanlbHblX GeIUYUH C UCNONb308AHUEM DA3HBIX
cucmem usmepeHus.

ToxKaecTBEeHHbIE npeoﬁpawBaHm{

Onepuposéamv NOHAMUAMU CMENEHU ¢ HAMYPATbHbIM NOKA3AmeNleM, CMmeneHu ¢ YeabiM
OMpUYamenbHbiM HOKA3AMeneM;

BbINOHAMb NPe0OPA30BAHUS  YEAblX BbIPANCEHUL: Oelicmeusi ¢ O0O0HOYIeHaMU (CllodceHue,
8blUUMAHUeE, YMHONCEHUE), OeUCMBUSL C MHO20UNeHAMU (CNIOJCEHUe, BbIUUMAHUe, YMHONCEHUE),
BbINOHAMb PA3LONCEHUE MHOSOUNEHO8 HA MHONCUMENU OOHUM U3 CNOCODO08. 8bIHECEeHUE 3d CKOOKY,
2PYNNUPOBKA, UCNONb308AHUE POPMYTI COKPAUWEHHO20 YMHONCEHUS,

8bLOEIAMb KEAOPAM CYMMbL U PA3HOCMU OOHOULEHO8,

PACKAA0bI8AMb HA MHOJMCUMENU KEAOPAMHBIL  MPEXUieH,

BbINOHAMb NPEoOPA308AHUS BBIPANCEHUL, COOEPHCAWUX CTMENEHU C YETbIMU OMPUYaAmeIbHbIMU
NOKA3amensiMu, nepexooums om 3anucu 8 8uoe CmeneHu ¢ YeablmM OMpuyameIbHbM HOKA3ameiem
K 3anucu 6 guoe opoou;

BbINONHAMbL — NPeoOpPa306anus  OpPOOHO-PAYUOHANLHBIX — bIPAJICEHUN:  COKpaweHue opobetl,
npusedeHue aneebpaudeckux opooell Kk ooujemy 3HAMeHamenio, ClodCeHue, YMHONCeHUe, OelleHue
aneebpaudeckux Opobet, 6036edeHUe aneedpaudeckol O0poou 6 HAMYPAIbHYIO U YEeaylo
OMPUYAMENLHYIO CMENeHb,

BbINOIHAMb NPEOOPAZ0BAHUS BLIPANCEHUU, COOEPAHCAUUX KBAOPATHbIE KOPHU,

8bLOEIAMb KBAOPANM CYMMbl UU PASHOCIU O8YYIEHA 6 GbIPANCEHUSX, COOEPAHCAUUX KBAOPAMHbLE
KOPHU,

BbINOIHAMb NPE0OPAZ0BAHUS BLIPANCEHULL, COOEPHCAUJUX MOOYTb.

BbINOIHAMb NPE0OPA308aHUS U OUCMEUS] C YUCTAMU, 3ANUCAHHBIMU 8 CIAHOAPIMHOM 8UOe;
BbINOIHAMb NPEe0OPA308AHUS ANCeOPAUYECKUX BbIPANCEHUN NPU peuleHUU 3a0ay Opyeux y4eOHbIX
npeomemos.

YpaBHeHHd U HEPABEHCTBA

Onepuposams noHAmMUsAMU: YPAGHEHUE, HEPABEHCMEO, KOPEeHb YPAGHEHUS, peuleHue HepageHcmad,
PABHOCUTIbHBLE YPABHEHUsl, 001acmb onpedeleHusl ypaeHeHus (HepageHcmad, cucmemsl ypasHeHutl
U HepaseHcms),

peuiams JuHelinble YPasHeHUs U YPAGHEHUs, C800UMbLe K TUHENIHbIM ¢ NOMOUbIO MOHNCOECMBEHHBIX
npeoopazosanull;

pewams Keaopamuvle YPAGHEHUs U YPAGHEHUs, CB00UMble K KBAOPAMHBLIM C NOMOUBIO
ModHCOeCmeeHHbIX NPeodpPa308aHULL;

pewams OpoOHO-TUHelHble YPAGHEHUSL,

peuiams npocmetiuiue UppayuoHaIbHble YPasHeHus 6Uoa N f (X) - a, \/f (X) N \/g (X) ;

X" =
pewamp ypashenus éuoa X = a;

peuiams ypaeHeHUA cnocobom PA3N0IHCEHUS HA MHOJHCUMENU U 3AMEHDbL I’lepeﬂ/leHHOZZ,'
UCNONB308AMb MEemOo0 unmepeanos 05 PEULEeHUA YellblX U 0pO6HO'paI4UOHClJZbeDC HepaeeHcme,
peuians JUHElHble YpaeHerUA U Hepaserncmea ¢ napamenmpamu,

PeuULamsv HeClOIHCHblE Keadpamele YpPAaeHeERUA C napamempom,
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Pewams HeCloHCHble CUCEMbL TUHELIHbIX YPAGHEHUTI C Napamempamu,

Pewamsp HeCloHCHble YPAGHEHUSL 8 YELbIX YUCTAX.

COCMABIAMb U peulamsv JUHeliHble U K8AOpamHvle YPAGHEHUs, YPAGHEHUs, K HUM C800suuecs,
cucmembl TUHEUHbIX YPABHEHUL, HePABeHCIE NPU peuenul 3a0ay Opyeux y4eOHbIX npeoMemos;
BbINOHAMb OYEHKY NpAasoono00ous pe3yibmamos, NoAY4aemMblX Npu peuleHuu JUHEelHbIX U
K6AOPAMHbIX YPABHEHUU U CUCMeM JUHEUHbIX VPAGHEeHUL U HepaseHcme Npu peueHuu 3a0ay
Opyeux yueOHvlix npeomemos;

8bIOUPAMb COOMBEMCMEYIOWUe YPAGHEHUs, HEPABEHCMBA UIU UX CUCTeMbl Ol COCMABIeHUs
MamemMamuyeckol Mooeau 3a0aHHOL PealbHOU CUMYayuu Uiy NPUKIAOHOU 3a0aqu;

yMemb UHMEPNPemuposams NOJLYYEHHbLL NPU PEUeHUU YPAGHEeHUs, HePAGEHCMBA UIU CUCTEMbL
pe3yibmam 6 KOoHmeKkcme 3a0aHHOU PeaibHOU CUMYayuy Ulu NPUKIAOHOU 3a0ayu.

DOYyHKIUT

Onepuposams nouamuamu. YyHKYUOHAIbHASA 3A8UCUMOCTNb, PYHKYUSA, epaduk yHKYul, cnocobbl
3a0anus QYHKyuu, apeymesm u 3HayeHue @yHKyuu, 001acmv ONpeoereHus U MHOHICECMBO
3HaueHuti YyHKYuU, Hyau QYHKYUY, RPOMed*CymKu 3HaKONOCMosIHCMEd, MOHOMOHHOCMb (DYHKYUU,
YeMmHOCMb/HeYemHOCMb QYHKYUU,

cmpoums  epagpuxku  IUHENHOU, K8AOpamudHou @YHKyut, o0OpamHol NpPONOPYUOHATLHOCHIU,
Gynxyuu suoa: y a+X+b, y:\/;,yzf/;, y:|X|;

Ha npumepe K8aopamuiHou QyHKyuu, UCnoIb308ams npeobpazosanus epapura @yukyuu Y=Ff(X)
o151 nocmpoenus. 2paguxos gynxyuii Y = (kx+b)+c.

cocmaensimes YpagHeHUus NpaMOU NO 3A0AHHbIM YCIO0BUAM: HpoXoosaueli yepe3 06e MOUYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX00Auell Yepe3 OaHHYI0 MOYKY U NApaLlebHOU OaGHHOU NPAMOU;
uccneooeams YHKyuio no ee epaguxy;

HAXo0ums MHONCECME0 3HAYEHUL, HYAU, NPOMENCYMKU 3HAKONOCMOAHCMEd, MOHOMOHHOCMU
K68aOpamu4Ho QyHKyuu,

onepuposamu NOHAMUSAMU: noCcied08amenbHOCHb, apugmemuueckas npozpeccus,
2eoMempuiecKkas npospeccusi;

pewams 3a0ayu Ha apu@dMemudecKyio U 2eoMempuieckyio npozpeccuro.

UNLTIOCMPUPOBAMb ¢ NOMOWbIO  2pAuKa peanvbHylo 3A8UCUMOCHb UMW  Npoyecc No  Ux
XapakmepucmuKam,

UCnoIbL308ams CE0OUCMEA U 2pAPUK K8AOpaAmudHoUu QYHKYUU Npu peuleHuu 3a0ad u3z opyaux
VUEOHBIX NPEOMEMO8.

TexcToBBIE 3a702YH

Pewamv npocmeie u cnodxcmvie 3a0auu  pasHuLIX MUNOS, A MAK»Ce 3a0a4u HNOBLIUEHHOU
mpyoHOCmu,

UCNOIL306aMb PA3HblE KPAMKUE 3aNUCU KAK MOOeU MEeKCMO8 CLONCHBIX 3a0ay OJisi NOCMPOECHUsL
NOUCKOBOLL CXeMbl U peuleHusl 3a0ay,

pasiudams Mooelb MeKCma U MoOoelb peuleHUus 3a0ayu, KOHCMPYUposams K OOHOU MoOelu
PeueHUst HEeCTIONHCHOU 3a0ayu pazuble MOOenu MeKCma 3a0ayu;

3HamMb U NPUMEHAMb 00a Cnocoba NOUCKa peutenus 3a0ay (om mpedOo8aHusi K YCI08UIO U OM

VCr08uUs K mpebo8anuio);

MOOENUPOBAMb PACCYHCOCHUsL NPU NOUCKE PeleHUs. 3a0ad ¢ NOMOWBIO 2pagh-cxembl;

8b10€1AMb IMANbL PeULeHUSL 3a0aAYU U COOEPHCAHUE KAHCO020 dIMAaNnd;

yMemsb GblOUPAmMb ONMUMANbHLIL MemoO peuwleHuss 3a0adu U 0CO3HABAMb BblOOp Memooa,

paccmampusams pasiudnvle Memoowl, HAX00UMb PA3Hble peuleHUs 3a0adu, eciu 603MONCHO;

AHATUZUPOBAMb 3AMPYOHEHUS. NPU PeUleHUlU 3a0ay,

BbLINONHAMb PA3IUYHbIE NPE0OPA308AHUSL NPEONONCEHHOU 3a0a4U, KOHCMPYUPOB8AMb HO8ble 3a0ayll

U3 OAHHOM, 8 MOM YUCie 0Opamuule;

UHMeEPNPemupo8ams GbI4UCIUMENbHBLE PE3VIbIMAmbl 8 3a0aue, UCCIe008amb NOIYHeHHOe peuleHue

3a0ayu;

AHATUZUPOBAMb  BCEBO3MOJNCHBIE CUMYAYUU  B3AUMHO20 PACHONONCEHUSI 08YX 00bEeKmMo8 U

UBMEHeHUe UX XAPAKmMepucmuK npu COBMeCmHOM O8UNCECHUU (CKOPOCMb, 8peMsl, PACCMOosiHUue) npu
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peweHuy 3a0ad Ha O0B8UdNCeHUe 08YX 00beKmo8 Kax 6 O00HOM, MAaK U 8 NPOMUBONONONCHBIX
HanNpaenesusix;

UCCIe008aMb  8CEBO3MOJICHbIE CUMYAYUU NpU  peuwleHuu 3a0a4 HA O8UdCeHUe Nno peke,
paccmampusams pasHvle CUCMEMbl OMCYema,

peutams pazsHooOpasHvle 3a0ayl «HA YACmuy,

peutamsb U 000CHOBbIBAMb C80€ peulenue 3a0ay (8vlOesimb MaAMeMamuieckylo 0CHO8Y) Ha
HAX0JICOeHUe YaACmuy YUCIA U YUCIA N0 €20 YACMU HA OCHO8Ee KOHKPEMHO20 CMbICIA Opoou,
0CO3HABAMb U OOBACHAMb UOSHMUYHOCb 3A0a4 PA3HBIX MUNO0S, CEA3bIBAIOWUX MPU SeUYUHbL (HA
pabomy, Ha NOKYNKU, HA O8UdICEHUE), BblOeNAMb MU GEIUYUHbL U OMHOWEHUS MeNCOY HUMU,
NPUMEHAMb UX NPU pelueHUul 3a0ay, KOHCMPYUpo8ams coOOCMEeHHble 3a0a YKA3AHHbIX MUNO08;
611adems OCHOBHbIMU MeMOoOaMU peuleHust 3a0a4 Ha CMeCu, CNIasbl, KOHYESHMPAayuu,;

peuwiams 3a0a4u HA NPOYEHMbL, 8 MOM HUCIE, CLONCHbIE NPOYEHNMbL ¢ 0OOCHOBAHUEM, UCNOJIb3YS
PpasHvle cnocoowl;

peuiams l02udecKue 3a0ayu PA3HbIMU CROCcoOamu, 8 mom uucie, ¢ 08yMs OLOKaMu u ¢ mpems
OoKaAMU OAHHBIX C NOMOUIbIO MAOAULY,

peuwlams  3a0ayu N0 KOMOUHAMOPUKe U Meopuu GeposIMHOCHEN HA OCHO8E UCNOIb30GAHUS
U3YYEHHBIX MemO0008 U 0O0CHOBLLBAMb PeuleHUE,

peuiams HeClLONCHbLE 3A0ayl N0 MAMEMAMUYEeCKOl CMamucmuxe;

061a0emb  OCHOBHLIMU ~ MEMOOAMU  PEeUleHUsl  CIOJNCEMHbIX — 3a0ay.  apupmemuueckutl,
aneebpauueckuil, nepebop SaAPUAHMOS, 2eOMemMPU1ecKull, 2paguuecKutl, NPUMeHsIMb UX 6 HOBbIX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

8blOCNAMb NPU  pPeuleHul 3a0ay XapakmepucmuKku paccmampueaemol 6 3adave Cumyayuu,
OMIIUYHbIE OM PEealbHbIX (me, Om KOMOpPblX abcmpazuposanics), KOHCMPYUPOSAmb HOBble
cumyayuu ¢ y4yemom OMmux Xapakmepucmuk, 6 YACMHOCMU, NpU peuweHuu 3a0ai Ha
KOHYEeHmpayuu, y4umsléams nI0OMHOCMb eUjecmead;

peuams U KOHCMPYUpo8ams 3a0ayil Ha OCHOBe PACCMOMPEHUsL PEAIbHbIX CUMYAYUll, 8 KOMOPbLX
He mpebyemcst MOUHbIIL bIYUCTUMETbHBLIL PEe3VIbmMam,

peutams 3a0a4u Ha 08UNCEHUE NO PeKe, PACCMAMPUBASL PA3HbLE CUCEMbL OMCYemd.

CraTucTHKa B TEOPUA BCPOHTHOCTeﬁ

Onepuposamv NOHAMUAMU: CMONOYAMble U KPY2Ogble OUASPAMMbL, MAOIUYbl OAHHBIX, CpeOHee
apugmemuueckoe, Meouara, HauboIbUlee U HauMeHbllee 3HAYeHUs BbIOOPKU, PA3MAX GbIOOPKU,
oucnepcusi U CmanoapmHoe OmKIOHeHue, CY4atuHds USMEHYUBOCHb,

uzgnexamov uHopmayuro, npedCcmasieHHy0 8 mabauyax, Ha OUazpammax, spagurax;

cocmasnames maoauyvl, CMpoums OUASPaAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

Onepuposams NOHAMUAMU: (HAKMOPUAL YUCTA, NEPEeCMAHOBKU U COUYeMAaHUs, MpeyeoibHUK
Tlackans;

NPUMeHAMb NPABUNO NPOU3EEOEHUS NPU PeuleHUU KOMOUHAMOPHBIX 3A0ay,

ONnepuposamy NOHAMUAMU. CHYYAUHBIL ONbIM, CAVYAUHBIL 6b100p, UCHbIMAHUE, dJeMeHmapHoe
cayuaiiHoe cobvimue (UCX00), Kiaccuueckoe onpeoeienue 8eposmHOCMU CIYHaAUH020 COObIMus,
onepayuu Hao CIYYatHbIMU COOLIMUAMU,

npeocmagniams UHGOPMAYUIo ¢ NOMOWbIO Kpy208 Junepa,

pewams 3a0a4u Ha BbIYUCIEHUE 8EPOAMHOCIU C NOOCYEMOM KOIUYECMEa 8apuanmos ¢ HOMOUbIO
KOMOUHAMOPUKU.

uzenekamv, UHMepPNpemuposams U npeodopazoevieams UHGopmayulo, npeoCmasieHHyro 6
mabauyax, Ha OUASPAMMAx, cpaQurax, Ompaxcalouiylo C60UCmMea U XapaKkmepucmuku peaibHblx
npoyeccos u A61eHull;

onpeoensams CMamMucCmMu4ecKue XapaKxmepucmuku 6bl00poK no mabauyam, OUASpamMMAam,
epaghuxam, GbINOIHAMb CPABHEHUE 8 3A8UCUMOCIIU OM Yeau PeuleHUs 3a0ayu;

OYeHUBamb 6epOAMHOCHb PEANbHBIX COOLIMULL U SAGNEHUII.

I'eomerpuuyeckue Gpurypsl

Onepuposams NOHAMUAMU 2e0MeMPUYECKUX uzyp;
U361eKamo, UHMEPNPEeMUpPosams U NPeobpaz06bl8amb UHGOPMAYUIO O 2e0MeMmPUIecKUx Gueypax,
NpeoCmasieHHYI0 Ha Yepmedtcax;
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npUMeHsimb 2eomempuieckue axkmol 05l peweHuss 3a0a4, 6 MOM Yucie, Npeonordcaroujux
HECKONILKO UWA208 PeuleHUs,

Gopmyruposams 8 npocmMeuuiux CIyyasx ceOUCM8ea U NPUHAKU ueyp,

O00KA3bI8AMb 2e0MeMPUiecKue YmeeprHcOeHus,

e1aoemv CMAaHOapmHoU Kaaccugpuxayuer naocKux — ¢hueyp (mpey2onbHUK08 u
Yemulpexy201bHUKOB).

UCNONL3068AMb CEOUCMBA 2€0MEMPULECKUX pueyp O/ peueHust 3a0ay NPaAKmu4ecKko2o Xxapakmepa
U 30044 U3 CMENCHbIX OUCYUUNIIUH.

OTHouleHus

Onepuposamv NOHAMUAMU: PABEHCMBO Queyp, pasHvle @QuUeypbl, PABEHCMBO MPEY2OIbHUKOS,
napanieibHoCmy — NPAMbIX,  NEPHEeHOUKYIAPHOCb — NPAMbBIX,  Yeabl — MedcO0y  NpAMbIMU,
NepneHOUuKyIsAp, HAKIOHHAS, NpoeKyus, nooooue ¢ueyp, nodobHvie ¢hueypvl, NOOOOHLIE
MpeyeoNbHUKU,

npumensimo meopemy Paneca u meopemy 0 NPONOPYUOHATLHBIX OMPEIKAX NPU PEeUleHUU 3a0ay,
Xapakmepuzo8amsv 63AUMHOE PACHOLONCEHUE NPIMOLL U OKPYHCHOCMU, O8YX OKPYICHOCHELL.
UCNONL3068aAMb OMHOWEHUsL OJIsL PEULEHUs. 3a0aY, GO3HUKAIOWUX 8 PeAIbHOU JHCUZHU.

I/I3Mepe1mﬂ U BbBIYUCJICHUSA

Onepuposamsb npedcmasieHusMu o OJuHe, NIowaou, obveme Kak eeruduHamu. Ilpumenamo
meopemy [lughacopa, ¢hopmynvl niowaou, obvema npu peuweHuu MHOSOULAZOBbIX 3A0aY, 8
KOMOPbIX He 6ce OaHHble NPeOCmAaBleHbl 516HO, d MpeOyIom GbluUCIeHUll, onepuposams bOojee
WUPOKUM  KOIUYECMEOM (POpMYN ONUHBL, NAOWAoU, 00veMd, BbIYUCIAMb XAPAKMEPUCTUKU
KomMOuHayuti ¢ueyp (OKpyscHocmell U MHO20Y20lbHUKO8) GbIUUCAMb PACCMOSHUA  MeHCO)
Queypamu, npumeHams mpueoHoMempuieckue Gopmyavl 01 BbIYUCTEHUL 8 0OoJlee CIONCHBIX
CYHAsX, NPOBOOUMb BbIYUCIEHUSI HA OCHOBE PABHOBEIUKOCMIU U PABHOCOCMABIEHHOCMIUL,
npoBOOUMb NPOCTbLE BLIYUCLEHUS HA 00BEMHBIX MeNax,

Gopmyauposams 3a0auu Ha 8bIYUCTIEHUE OJIUH, NIOWAOel U 00bEMO8 U PeUamb UX.

nPOBOOUMDb BLINUCIEHUSL HA MECIHOCMU,

npuUMeHsimb  opMyIbl NPU GbIYUCTEHUSAX 6 CMENCHbIX YYeOHbIX npeomMemax, 68 OKpycaroujell
0eticmeumenbHOCmU.

FCOMeTpI/I‘leCKl/le MOCTPOCHUSA

H306pascams ceomempuyeckue guaypvl no meKCmo8oMy U CUMEOIbHOMY ONUCAHUIO,

€80000HO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 68 HECTIONCHBIX CYUASX,

BbINONHAMbG  NOCMPOEHUS  MPEY2OIbHUKOS, NPUMEHAMb OMOelbHble Memoobl  NOCMPOeHUl
YUpKyIem U TUHeKoU U npo8ooums npocmetiviue UcCie008aHus YUCLA peuleHull;

uzobpasxcams munosvie NIOCKUe @ueypbl U 00beMHble meia C NOMOWbIO NPOCHEUUUX
KOMNbIOMEPHBIX UHCIPYMEHMOB.

8bINONHAMb NPOCMENUULUEe NOCMPOEHUS HA MECIHOCMU, HE0OXO00UMbLE 8 PEeATlbHOU HCUSHU,
OYEeHUBAMb PA3MePbl PeaibHblX 00BEKMO08 OKPYIHCAIOUe20 Mupa.

IIpeoOpa3oBanus

Onepuposams nousmuem O08UICEHUs U NpPeobpazosanus nooodus, 61ademv npuemamu
nocmpoenus ueyp ¢ UCNOIb308AHUEM OBUINCEHUL U NPeobpazosanuii noooodus, NpPUMeHIMb
NOYYeHHble 3HAHUS U ONbIM NOCHPOCHUL 8 CMENCHbIX NPeOMemax U 8 pPealbHblX CUMYayusix
OKpYJHcaiouje2o Mupa,

cmpoumsv  gueypy, noo0oOHYI0 OAHHOU, NOIL308AMbBC CEOUCMBAMU NOO0OUS OJIsI 0OOCHOBAHUSA
ceolicme ueyp;

NPUMEHAMb CBOUCMBA 0BUNCEHULL OJIs1 NPOBEOeHUs. NPOCMEeUUX 000CHOBAHUL CEOUCME PUYD.
NPUMEHAMb CEOUCMEA OBUNCEHUL U NPUMEHAMb NOO00Ue OJis NOCMPOEHUL U GbIYUCTEHUL.

BekTopbl 1 KOOPpAUHATHI HA IVIOCKOCTH

Onepuposams NOHAMUAMU BEKMOP, CYMMA, PASHOCMb 6eKMOpPO8, Npou3eedeHue 6eKmopa Ha
YUCTO0, Y207 MeAHCOY BEKMOPAMU, CKANAPHOE NPOU3BEOeHUE 8EKMOPO8, KOOPOUHAMbI HA NIOCKOCMU,
KOOpOUHAamul 8eKmopa,

BbINOJHAMb  OCUCMBUs HAO BEKMOpamMu (CIOJCEHUe, GblyUmaHue, YMHOJMCEHUe HA HYUCIO),
BbIUUCTAMY  CKANAPHOE NpousseoeHue, Oonpeoensams 6 MNPOCMENWUXx Cayyasx Y20l MedHcoy
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BEKMOPAMU, GbINONHAMb PA3NIONCEHUE BEKMOPA HA COCMAGIAIOWUE, NPUMEHAMb NOJYYeHHble
3HaHUA 6 pu3uKe, NONL308AMbCA HOPMYNIOU BLIYUCIEHU PACCMOAHUSA MeHCOY MOUKAMU HNO
U3BECMHBIM KOOPOUHAMAM, UCHOTIb308AMb YPAGHEHUsL (hucyp 015 peuleHus 3a0ay,

®  NPUMEHAMb BeKMOPbL U KOOPOUHAMbL OJisl PeUleHUs 2eOMEeMPUYECKUX 3a0ay Ha 8blYUCIeHUe OTUH,
Venos.

®  UCNONBL308AMb NOHAMUS 6EKMOPO8 U KOOPOUHaAm OJis peuleHus 3a0ay no ¢usuke, 2eoepaduu u
Opyeum y4eOHbIM npeoMeman.

HcTopusi MaTeMaTHKHU

o  Xapakmepuzoeamv 6K1AO GbIOAIOWUXC MAMEMAMUKO8 8 pA3eumue MamemMamuku U UHbIX
HAyyHbIX obacmet,

®  NOHUMAMb oL Mamemamuky 6 passumuu Poccuu.

MeTtoabl MATEMATUKH

o Vcnonv3ys usyyeHHvle Memoobl, NPO8OOUNb OOKA3AMENbCHIBO, BbINOIHAMb ONPOBEPIICEHUE,

®  guIOUPamMb U3yHeHHble MeMOoObl U UX KOMOUHAYUU 05l PeUleHUss MAmeMamuyeckKux 3a0au,

® UCNONB308AMb MameMamuyecKue 3HAHUA O ONUCAHUS 3AKOHOMEPHOCMell 8 OKpydcalouell
OeticmeumenbHOCMuU U RPOU3Be0eHUsX UCKYCCMBdA,

®  npuMeHsIMb npocmetiuiue NPOSPAMMHbIE CPEOCMBA U INEKMPOHHO-KOMMYHUKAYUOHHbIE CUCHEMbL
npu pewenuy MamemMamuyeckux 3a0ay.

BbINyCKHUK MOJYYHUT BO3MOKHOCTH HAYYHTHCS [JISl YCIEUIHOr0 NMPOAOJI:KeHNsl 00pa3oBaHus HA

yri1y0JieHHOM ypOBHe:

DJIeMEeHThI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTHKH

¢ CBOOOJIHO OIEPUPOBATHIIOHITHSIMH: MHOXKECTBO, XapaKTEPUCTUKH MHOKECTBA, YJIEMEHT MHOKECTBA,
MyCTOe, KOHEYHOEC M OECKOHEYHOE MHOXECTBO, TOJMHOKECTBO, IMPHHAJJIC)KHOCTh, BKIIFOUCHUE,
PaBEHCTBO MHOXKECTB, CIIOCOOBI 3aJJaHIE MHOXKECTBA;

®33/1aBaTh MHOKECTBA Pa3HBIMU CIIOCOOAMH;

® [IPOBEPSATH BHIMOJTHCHUE XapaKTEPUCTHICCKOTO CBOMCTBA MHOYKECTBA;

® CBOOOJTHO OIEPHPOBATh TOHSTHUSIMH: BBICKA3bIBAHHE, HWCTUHHOCTH W JIO)KHOCTH BBICKA3BIBAHUS,
CIOXHBIE M TPOCTHIE BBICKA3bIBAHUS, OTPUIAHUE BBICKA3bIBAHUN;, HWCTUHHOCTH M JIOKHOCTb
VTBEPXKJACHHUSI W €ro OTPUIIAHUs, OIEPalid HaJl BBICKA3BIBAHMSIMH: W, WU, HE; YCJIOBHBIC
BBICKA3bIBAaHUS (MMILTUKAIIUN);

® CTPOUTH BHICKA3bIBaHUS C UCIIOJIb30BAHUEM 3aKOHOB alreOpbl BEICKA3BIBAHUH.

® CTPOUTH PACCYXKJCHUS HA OCHOBE UCITOJIb30BAHUS MTPABUIT JIOTHKH;

® HCIIOJIB30BAaTh MHOJKECTBA, OMNEpPAllMd C MHOXXECTBAMH, MX TpadUdIecKoe MPEICTABICHUE IS

OIMMCAHUS PEATbHBIX TPOIIECCOB U SBJICHHMA, IPH PEIICHUH 337a9 JPYTUX YICOHBIX MPESIMETOB.
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Yucaa

CB0OOOHO ONIEPUPOBATH MOHATUSMU: HATYPAILHOE YHCII0, MHOKECTBO HATYPAJIbHBIX YHCET, IETI0e
YHCII0, MHOXECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAsI APOOb, JeCSITHYHAS APOOb, CMEIIAHHOE YHUCIIO,
palMoOHAIBHOE YHCIIO, MHOXKECTBO PpallMOHAJIBHBIX YHCEJ, HPPAIMOHATIBLHOE YHCIIO, KOpPEHBb
CTENEHU N, JCHUCTBUTEIBHOE YHCIO, MHOXECTBO JIEUCTBUTENIbHBIX YHCEJI, TIe€OMETpUUYecKas
HWHTEpIpETAIs HaTypalIbHBIX, IEbIX, PAIMOHATBHBIX, IEHCTBUTEIBLHBIX YUCET,

MOHUMATh U OOBSCHATH PA3HUIY MEXAY TMO3WIIMOHHOW W HEMO3WIIMOHHON CHCTEMaMH 3aluCH
YHUCeTT;

MePEBOANTH YHUCIIA U3 OJHOM CHCTEMBI 3aIMCH (CUCTEMBI CYMCIICHHUS ) B IPYTYIO;

JIOKa3bIBaTh W HCIIOJB30BaTh MpPHU3HAKW Jenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbl u
MIPOM3BEICHUS YMCE MPU BBHITTOJIHCHUH BBIUMCICHUN U PEIICHUHN 3a/1a4;

BBITIOJIHATH OKPYTJICHHE PAllMOHAIBHBIX U UPPALMOHATBHBIX YHCEII C 33JITaHHON TOYHOCTHIO;
CpaBHHBATH JICHCTBUTEIILHBIC YUCIIA PA3HBIMU CIIOCOOAMH;

yIOPSAIOYMBATh YKCIIA, 3alMCaHHbIE B BHAC OOBIKHOBEHHOH M JCCATUYHOM JpoOH, dHCIIA,
3aMMCcaHHbIe C MCTOJIB30BAaHUEM apU(PMETHUECKOTO KBaIPaTHOTO KOPHS, KOPHEH CTENeHUu OOJbIIe
2;

Haxoauth HOJI u HOK umcen pa3HbIMU criocoOaMu 1 UCITOJIB30BATh UX MPHU PEIICHUH 3a/a4;
BBITIOJIHATH BBIYUCIICHUS M TTPEOOpa30BaHUsI BRIPAKCHHM, COIEpKAIIMX JACHCTBUTEIbHBIC YUCIIa, B
TOM YHUCJIe KOPHU HATYpaJIbHBIX CTEIICHEH.

BBITIOJIHATH U OOBACHITH PE3yJAbTAaThl CPABHEHUS pE3YyJIbTATOB BBIYUCICHUM TPU PEHICHUN
MPAKTUYECKUX 3a7a4, B TOM YHCJIC MPUOTUKEHHBIX BBIUYMCICHUHN, WCIIOJNB3Ysl Pa3HbIE CIOCOOBI
CpaBHECHMI;

3aMuChIBaTh, CPAaBHUBATh, OKPYIJIATh YMCJIOBBIC JTAHHBIE PEAJbHBIX BEJIUYUH C HCIOJb30BaHUEM
Pa3HBIX CUCTEM U3MEPEHNS;

COCTaBJSITh W OIGHHWBATh pPa3HBIMH CIIOCOOAMHM YKCIIOBBIE BBIPQKCHHUS IPU  PEHICHUH
MPAKTUYECKUX 331a4 U 33729 U3 JPYTUX yYEOHBIX MMPEIMETOB.

ToxnecTBeHHBIE MPE0OPA30BAHUA

CB000OIHO OnIEepUPOBATh MOHATHSIMH CTEIIEHU C LIETBIM U APOOHBIM MOKa3aTeNeM;

BBITIOJIHATH J10Ka3aTeIbCTBO CBOMCTB CTENEHU C LIETIBIMU U APOOHBIMH MTOKA3aTESIMU;
ONEpPUPOBATh TMOHATUSAMU «OAHOWIEH», «MHOTOWIEH», «MHOTOUYIEH C OJHOH IepeMEeHHON»,
«MHOTOYJIEH C HECKOJIbKUMU MEPEMEHHBIMIY, KO (UILIMEHTH MHOTOWIEHA, «CTaHJapTHas 3alKcCh
MHOT'OYJIEHA», CTETIEHb OJIHOWIEHA U MHOTOYJICHA;

cBOOO/IHO BJIaJIeTh IpUeMaMu MpeoOpa30BaHus 1ENbIX U APOOHO-PAIIMOHATBHBIX BBIPAXKEHU;
BBITIOJHATh Pa3j0XKEeHNE MHOTOYIEHOB Ha MHOXHUTENIN Pa3HbIMHM CIOCO0aMH, C MCIIOIb30BaHUEM
KOMOMHAIMH pa3IMYHbIX TPUEMOB;

UCMOJb30BaTh TeopeMy Buera um Teopemy, oOpatHyro Teopeme Buera, ans moucka KopHen
KBaJIpaTHOT'O TpeXW/eHa U JJI PelleHus 3a/]ad, B TOM YHUCIIe 3ajad C IapaMeTpaMu Ha OCHOBE
KBaJIpaTHOT'O TPEXWICHA;

BBITIOJIHATH JI€JIEHNE MHOTO4JIEHA HA MHOTOYJIEH C OCTATKOM,;

JTIOKa3bIBaTh CBOMCTBA KBAIPATHBIX KOPHEH U KOPHEW CTENEHH N;

BBITIOJHATH NMpeoOpa3oBaHus BRIPAXKEHUN, COJIEpKAIMX KBaJlpaTHbIE KOPHU, KOPHU CTETIEHH N,
cBOOO/IHO ONEPUPOBATh MOHATUSAMHU «TOXKIECTBOY», «TOXKJIECTBO HA MHOKECTBE», «TOXK/IECTBEHHOE
npeoOpa3oBaHuey;

BBINOJIHATE Pa3IMyUHbIe IPEe0Opa30BaHMs BHIPAKEHUN, COAEPIKAIIINX MO,Z[yJ'II/I.(JF) =x*
BBIIIOJHATh  NpeoOpa3oBaHUs M JEUCTBUA C OYKBEHHBIMH  BBIPQKEHHUSIMH, YHCIIOBBIE
K03 (HULIMEHTHI KOTOPBIX 3allMCaHbl B CTAaHIAPTHOM BUJIE;

BBINOJIHATE NPe0Opa30BaHUs PALMOHAIBHBIX BBIPAKEHUH MPH PELICHUH 3aJad JPYTruX y4eOHBIX
IIPEAMETOB;

BBITNIOJHATH MIPOBEPKY MPABA0NOI00U PU3NUECKUX U XUMUYECKUX (OPMYJT Ha OCHOBE CPABHEHHUS
pPa3MEpHOCTEN U BaJICHTHOCTEH.

YpaBHeHHsI M HEPABEHCTBA
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CB0oOOIHO oOmepupoBaTh MOHATHSAMH: YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCHIIbHBIE YPaBHEHHS U
HEPABEHCTBA, YpPaBHEHME, SABIAIOIIECECS CIEACTBUEM JPYroro ypaBHEHUs, YpAaBHEHUS,
PaBHOCHIJIbHBIE HA MHOKECTBE, pABHOCUJIbHBIE ITPE0Opa30BaHusl ypaBHEHUH;

penaTth pa3Hble BUJIbl YPABHEHUIN U HEPABEHCTB U UX CUCTEM, B TOM YHCIIE€ HEKOTOPBIE YPAaBHEHUS
3 u 4 cTeneHel, IPoOHO-pAIIMOHAIBHBIE U UPPAMOHAIBHBIC,

3HaTh TeOpeMy Buera i1 ypaBHEHUN CTENIEHHU BbILIE BTOPOH;

MOHUMATh CMBICII TEOPEM O PABHOCHIIBLHBIX M HEPAaBHOCWIBHBIX NMPEOOPA30BAHUAX YPAaBHEHHN H
YMETb UX JI0Ka3bIBaTh;

BJIaJIETh Pa3HBIMU METOJIaMU pPELICHHUS YpaBHEHHI, HEPAaBEHCTB U UX CHUCTEM, YMETh BHIOMpPATh
METO/I peLIeHUs] 1 0O00CHOBBIBATH CBOM BHIOOD;

MCIOJIb30BATh METOJ] MHTEPBAJIOB JJISl PELICHUS HEPABEHCTB, B TOM YHUCIIE JPOOHO-PAIIIOHAIBHBIX
Y BKJIIOYAIOUINX B c€0sl UPpaLlMOHAIIbHBIE BHIPAKEHUS;

pemath anreOpanyecKUe YypaBHEHHs W HEpPAaBEHCTBA M HX CHUCTEMbl C IapaMeTpamu
anreOpandeckuM U rpapuueckiuM METOIaMu;

BJIAZIETh PA3HBIMU METO/IaMH JI0KA3aTEJIbCTBA HEPABEHCTB;

peuaTh ypaBHEHHS B LIEJIbIX YHUCIIAX;

n300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 3aJ]aBacéMble YPaBHEHHMSIMH, HEPaBEHCTBAMU M UX
CUCTEMaMHU.

COCTaBJIATh M pELIaThb YpaBHEHHUS, HEPABEHCTBA, MX CHUCTEMBbl NpPU pPEIICHUU 3a1ad JPYyrux
Y4eOHBIX TIPEIMETOB;

BBIMIOJHATh OIICHKY MIPaBIOMOJ00MS PpEe3yNbTaTOB, MOJYY4aeMbIX IPU PEIICHUU Pa3TUYHbBIX
YpaBHEHHA, HEPABEHCTB U MX CHCTEM IPH PEIICHUH 3324 APYTHX YICOHBIX MPEIMETOB;
COCTABJISITh M PEIIATh YPAaBHEHMsS M HEPABEHCTBA C MapaMeTpaMy IpH PELIEHUU 3aJad JIPYTrux
y4eOHBIX MPEIMETOB;

COCTaBJISITh YpPaBHEHHUE, HEPABEHCTBO MJIM UX CHUCTEMY, OIMCBHIBAIOIINE PEAIbHYIO CUTYALUIO WM
MPUKJIAHYIO 33/1a4y, HHTEPIPETUPOBATh MOIYUEHHbIE PE3YIbTATHI.

DOyHKIUH

CB00OHO OmepupoBaTh MOHIATUAMU: 3aBUCUMOCTh, (DYHKIIMOHAJIbHAS 3aBUCUMOCTh, 3aBUCUMas U
He3aBHCHUMas IepeMeHHble, (YHKLHUSA, CIOCOObI 3aJaHus (QYHKIMH, apryMEeHT M 3HadyeHHE
¢byHKIMH, 001aCTh ONpPENENeHUs] U MHOKECTBO 3HAYCHUS (QYHKIUU, HYIH QYHKIIUH, TIPOMEKYTKH
3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh  (DYHKIIMM, HauOoiblllee U HauMEHbIlee 3HA4YeHUs,
YEeTHOCTh/HEUYETHOCTh (DYHKIMH, NMEPHUOAMYHOCTh (DYHKIMM, Tpaduk (yHKIHMH, BepTHKaJIbHas,
TrOPU30HTAJIbHAS, HAKJIIOHHAS! aCUMIITOTHI; TpaUK 3aBUCUMOCTH, HE SBJIAIONIEHCS QyHKIUEH,

cTpoutTh rpaduku (QyHKIUMI: IUHEHHOHN, KBaapaTUYHOH, APOOHO-TMHEHHOW, CTENEHHOW IpH

PAa3HBbIX 3HAUCHUAX MMOKA3aTCIIsI CTCIICHU, y= |X| ;

UCIIOJIE30BaTh peoOpa3oBanus Tpaduka QyHKnuu Y — f) MOCTPOEHUST TpauKOB
dynxumit Y = af (kx+b)+c :
AHAIM3UPOBATH CBOMCTBA QYHKIUHI U BH rpaduKa B 3aBUCHMOCTH OT I1APaMETPOB;
CBOOOJHO OIEPUPOBATH TOHATHIMU: MOCIEI0BATENLHOCTh, OTPAHUYEHHAs MTOCIEN0BATENBHOCTD,
MOHOTOHHO Bo3pacraromias (yObIBamIas) MOCIeI0BaTENbHOCTh, NPEAE IOCIEN0BATENLHOCTH,
apuMeTHUeCKass NPOrpeccHs, T'eOMETPHUYECKas IPOTPECCUsi, XapaKTEPUCTHUECKOE CBOMCTBO
aprPMeTHIECKOI (TEOMETPUUECKOI) TPOTPECCUH;
UCIIOJIE30BaTh METOJ MATEMATUUECKOM HHIYKIUH I BEIBOAA (OPMYJI, JOKA3aTENLCTBA PABEHCTB
U HEPABEHCTB, PELIECHHS 3a1a4 Ha JeTMMOCTD;
UCCIIEI0BATh MOCIIEI0BATENBHOCTH, 3aJaHHbIE PEKYPPEHTHO;
peliaTh KOMOMHUPOBAHHBIE 33/1a41 HA apU(METHYECKYIO i TEOMETPHIECKYIO TIPOTPECCHH.
KOHCTPYMPOBATh M MCCIEI0BATh (DYHKIMH, COOTBETCTBYIOIIME PEATLHBIM MIPOLIECCAM U SBICHUSAM,
HUHTEPIPETUPOBATH IMOJYYEHHBIE PE3YJILTATBl B COOTBETCTBHU CO CIEMHMMUKON HMCCIEILyEMOTO
NPOLECCA UITU SBJIEHHS
UCIIOJIb30BaTh rpaQHKU 3aBUCMMOCTEMN ISl HCCIIEI0OBAHUS PeaIbHBIX MPOIIECCOB U SBJIEHHUIA;
KOHCTPYMPOBAaTh M MCCIENOBaTh (DYHKIMM [PH PELICHHH 3aiad APYTUX Y4eOHBIX IMPEIMETOB,
HHTEPIPETHPOBATL IIOJYYCHHBIE PE3YJIbTAaThl B COOTBETCTBUH CO CHEHU(PHKONH y4eGHOro
npeaMera.
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CrarucTuKa U TeOpUs BEpPOSATHOCTEM

CB00OO/IHO ONEpHpPOBATH MOHATUSAMH: CTOJOYATHIE M KPYTOBBIE TUArpaMMbl, TaOJIUIBl JAaHHBIX,
cpenHee apudMeTHUecKoe, MeAMaHa, HauOOJbIlee U HAaWMEHBIIee 3HAYCHHsI BBHIOOPKH, pa3max
BBIOOPKH, IUCIIEPCHS U CTAHJAPTHOE OTKIOHEHHE, ClTydaiiHas N3MEHUUBOCTb;

BbIOMpaTh Hanbosee yao0HbBIH cIoco0 IpeAcTaBiIeHrs HHPOPMAIINHY, a/IeKBATHBINA €€ CBOWCTBAM H
LEJISIM aHaAJIU3a;

BBIUUCIIATh YHCIIOBBIE XapAKTEPUCTUKU BEIOOPKH;

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (aKTOPHUAJ YUCIIA, IEPECTAHOBKH, COUETaHUsI M pa3MeILeHHMs,
TpeyronabHuk Ilackans;

CBOOOJHO OIEPUPOBATh TMOHATHSAMHU: CIyYailHBI OMBIT, CIy4allHBIA BBHIOOP, HCIIBITAHUE,
JJIEMEHTAPHOE CIIy4ailHOE€ COOBITHE (MCXOM), KIACCHMYECKOE OMpEeIesieHHEe BEPOSTHOCTU
Clly4yailHOro coOBITHS, ONEpalUu HaJ CIydyallHbIMH COOBITHSIMH, OCHOBHbIE KOMOMHATOpPHBIE
bopmybr;

CBOOOJHO OIEpUPOBaTh MOHATUAMHU: CIy4dailHbI ONBIT, CiydaliHbIH BBIOOpP, MCIIBITAHUE,
JJIEMEHTAPHOE CIIy4ailHOE€ COOBITHE (MCXOM), KIIACCHYECKOE OMpEeIesieHHEe BEPOSTHOCTU
CllyyailHOro coOBITHS, OIEpalUu HaJ CIydyallHBIMH COOBITHSIMHM, OCHOBHBIE KOMOMHATOpPHBIE
bopmysr;

3HATh IPUMEPHI CIIy4YailHBIX BEJINYUH, U BBIYUCIIATh UX CTATUCTUYECKUE XAPAKTEPUCTUKH;
UCIOJIb30BaTh (POPMYIIbI KOMOMHATOPUKY MPH pEILIEHMH KOMOMHATOPHBIX 33/a4;

pelaTh 3a/1auy Ha BHIYMCIIEHUE BEPOSATHOCTH B TOM YHCIIE C UCIIOJIb30BaHUEM (HOPMYII.
IPEJCTaBIATh MH(OPMALMIO O peajbHBIX IMPOLECCax M SBJIECHUSAX CIOCOOOM, aJeKBAaTHBIM €€
CBOMCTBAM U LIEJIA UCCIIEIOBAHMS;

aHAJIM3UPOBaTh M CPaBHUBATh CTATUCTHUYECKHE XapaKTEPUCTUKH BBIOOPOK, IIONYYEHHBIX B
IIPOLIECCE PELICHUs NPUKIAJHOM 3aJaud, W3Y4YEHUs pEalbHOIO SIBJIICHUSA, PEUICHUSA 3aJaud W3
JPYTUX y4eOHBIX MPEAMETOB;

OLIEHUBATh BEPOSTHOCTh PEATIbHBIX COOBITUH M SIBICHUI B PA3IIMYHBIX CUTYAIHIX.

TexcToBBIE 3a729H

Pemarb npocThie U CIOKHBIE 3a7jau, a TAaK)Ke 3a/Ja4d MOBBIIIEHHOW TPYJHOCTU M BBIIEISTH MX
MaTeMaTHYECKyI0 OCHOBY;

pacrno3HaBaTh pa3HbIE BUJIbI U TUIIBI 33124,

UCIIOJIb30BaTh pa3Hble KpAaTKUE 3allUCM KAaK MOJENM TEKCTOB CIOKHBIX 3ajad M 3a7ad
MOBBIIIEHHON CIIOKHOCTH Ul TIOCTPOEHUSI TOMCKOBOM CXEMbl M peIleHHs 3ajaad, BbIOMpaTh
ONTHUMAJIBHYIO JUISl pacCMaTpUBAaEMOM B 3a/1aye CUTyalli MOJEIb TEKCTa 3a/1a4u;

pa3nuyaTh MOJEIb TEKCTA M MOJEIb PEIICHU 3a/1a4H, KOHCTPYUPOBATh K OJHOW MOJEIHU PELICHUS
CJIOXKHBIX 3a/1a4 pa3HbIE MOJENIN TEKCTA 3a7auu;

3HATh U IPUMEHATH TPU cIlocoda Moucka pemeHus 3a1ad (0T TpeOoBaHMsI K YCIOBHIO U OT YCJIOBHUS
K TpeOOBaHUIO, KOMOMHHUPOBAHHBIH);

MO/JIEJINPOBATh PacCyKICHHsI ITPU MOUCKE PEIICHHUS 3a/1a4 ¢ TOMOIIBIO Tpad-CXeMbl;

BBIJIEIIATH 3TAIlbl PEIICHUS 3a1a4M U COIEP KaHNE KaXA0r0 ATala;

yMeTh BbIOMpaTh ONTHUMAJIbHBIA METOJ pelIeHHs 3aJaud M OCO3HaBaTh BBIOOP METOJA,
paccMaTpuBaTh pa3InyHbIE METOIbl, HAXOAUTH Pa3HbIEe PEIICHUs 3aJ]au, €CJIM BO3MOXKHO;
aHAJIM3UPOBATh 3aTPYIHEHUS IIPU PEILICHUU 3a7ay;

BBINOJIHATE Pa3IMuHbIe IPeoOpa30BaHus MPEAJIOKEHHOHN 3a/1aui, KOHCTPYHPOBAaTh HOBBIE 3a/1a4H
U3 JAHHOM, B TOM YHUCIIe OOpaTHBIE;

MHTEPIPETUPOBATh BHIYMCIUTENbHBIE PE3yJIbTaThl B 3aJaue, UCCIEI0BaTh MOJIYYEHHOE pEIIeHHE
3aJauu;

U3MEHATh YyCJIOBUE 3a1ad (KOJIMYECTBEHHBbIE WJIM KAauyeCTBEHHbIE JaHHBIE), HCCIEI0BaTh
U3MEHEHHOE ITPe00pa30BaHHOE;

aHAJIM3UPOBATh BCEBO3MOKHBIE CUTYallMd B3aUMHOTO PACIOJIOKEHUS ABYX OOBEKTOB U U3MEHEHHE
UX XapaKTepPUCTUK MPHU COBMECTHOM JBMXEHUHU (CKOPOCTb, BPEMs, pPAacCCTOSHHE) MpPHU pEIIeHUH
3aJa4 Ha JBW)KEHHUE JIByX OOBEKTOB KaK B OJIHOM, TaK M B IPOTUBOINOJIOKHBIX HANpaBJICHUSIX,
KOHCTPYMPOBAaTh HOBBIE CUTYyal[Ml HA OCHOBE N3MEHEHUS yCIOBHH 3a1auyl IIpU ABMXKEHUHU IO PEKE;
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HCCIEAOBATh BCEBO3MOXKHBIC CHUTyallUH IIpM pELIEHUWM 3aJa4 Ha JBWJKEHHE 110 DEKE,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCYETA;

pemaTb pa3HooOpa3HbIe 3a/1a4H «HA YaCTH;

pemath M OOOCHOBBIBaTH CBOE peEIIeHHE 33ha4 (BBLACIATH MaTeMaTHYECKyI0 OCHOBY) Ha
HAXO0XKJICHUE YaCTH YHMCIIa M YHCIa [0 €ro YaCTH HAa OCHOBE KOHKPETHOT'O CMBICIIA IPO0H;
OOBSICHATh UAEHTHUYHOCTh 3aJlad Pa3HbIX THUIIOB, CBS3bIBAIOLIMX TPHU BEIMUYUHBI (Ha padoTy, Ha
MOKYIIKHU, Ha IBU)KEHUE), BBIJIEIATH 3TU BEJIMYUHBI U OTHOLICHUS MEXy HUMH, IPUMEHSATh UX IIPH
pelIeHNH 33a1a4, KOHCTPYHPOBATh COOCTBEHHBIE 331a4 YKa3aHHBIX TUIIOB;

BJIaJICTh OCHOBHBIMU METOJAMU PELICHUSA 3a7a4 Ha CMECH, CILIABbl, KOHLICHTPALIMK, UCII0JIb30BaTh
UX B HOBBIX CUTYallUsX [10 OTHOUIEHHIO K U3y4EHHBIM B IIpoliecce 00yueHus;

pemath 3aJjauyd Ha MPOLEHTHI, B TOM YHUCIIE, CIOXHBIC MPOLEHTH ¢ 0OOCHOBAaHMEM, HCIIOJIb3Ys
pasHble CIIOCOOBbI;

pemaTh JIOTHYECKUE 33/Ja4i pa3HbIMU CIIOCOOaMH, B TOM 4YHCJE, C JABYMS OJIOKAMHU U C TpeMms
OJI0KaMM JAHHBIX C TOMOIIBIO TaOJIHIL;

pemaTh 3aJayd [0 KOMOMHATOPMKE W TEOPHUM BEpOSTHOCTEH HAa OCHOBE HCIIOJIb30BAaHUS
M3YYEHHBIX METOJIOB U OOOCHOBBIBATh PELICHUE;

penaTh HECIIOKHBIE 3a4a4X 110 MAaTEMAaTUYECKON CTaTUCTHUKE;

OBJIA/IETh OCHOBHBIMH METO/IaMH PEUICHUS CIOKETHBIX 3a/1a4: apu(PMETHIECKHIA, anreOpandecKuid,
nepedop BapUaHTOB, TEOMETPUUECKUN, rpa)UIeCKuii, MPUMEHATh UX B HOBBIX 10 CPABHEHUIO C
U3yYEHHBIMU CUTYaLHUsX.

KOHCTPpYMpPOBaTbh HOBBIE JUI JAHHOM 3aJadd 3aJayHble CUTyallud C Y4E€TOM pPEaIbHBIX
XapaKTEPUCTUK, B YAaCTHOCTH, NPU PEIICHUM 3a4a4 HA KOHUEHTPALMH, YYUTHIBATh IJIOTHOCTH
BEILECTBA; pellaTh U KOHCTPYUPOBATh 3aJa4d Ha OCHOBE PACCMOTPEHHUs PEAIbHBIX CUTyalluH, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BBIUMCIUTEIbHBINA PE3YIIbTaT;

peuiaTh 3aa4y Ha IBUKECHUE 110 PEKE, paCCMaTpUBasi pa3Hble CUCTEMbI OTCUETA;

KOHCTPYHPOBATh 3a/Ia4HbIC CUTYAIMH, TPUOIMKEHHBIE K PEaTbHOMN IEHCTBUTEIBHOCTH.

I'eomeTrpuueckue purypsoi

CB00OOHO omepupoBaTh I€OMETPUYECKUMHU TMOHATHAMM IHpPHU pPELICHUH 3a7ad M TMPOBEJCHUU
MaTEMaTHYECKUX PACCYKIECHUM;

CaMOCTOSITENIbHO (POPMYJIMPOBATH OMPENEICHNUsS] T€OMETPUUECKUX (PUTYp, BBIIBUraTh TMIIOTE3bI O
HOBBIX CBOWCTBax W MpPHU3HAKAX T'€OMETpUYecKuX (Uryp U OOOCHOBBIBaTH WM ONPOBEPraTh HX,
0000111aTh MJIM KOHKPETU3UPOBATh PE3yJIbTaThl Ha HOBBIE KJIACCHI (PUT'Yp, TPOBOAUTH B HECTOKHBIX
cllydasx KjJacCU(PUKaLuio (GUTYp MO pa3InYHbIM OCHOBAHUSM;

UCClleIoBaTh YEpTeXH, BKIoYas KOMOWMHamuuW Guryp, u3BIEKaTb, HMHTEPIPETUPOBATh MU
peoOpa3oBbIBaTh HH(OPMAIINIO, TPECTABICHHYIO Ha YepTexkax;

pemarh 3aJa4d Te€OMETPUYECKOTO COJIEp’KaHus, B TOM 4YHCIIE B CHUTyalUsiX, KOrja aJrOpUTM
pelleHns He CcleAyeT SBHO W3 YCJIOBMS, BBINOJNHATH HEOOXOJUMBIE MJIs pELIEHUs 3a7auu
JIOTIOJTHUTENbHbBIE MTOCTPOEHHsI, UCCIEN0BaTh BO3MOXKHOCTh NMPUMEHEHUS TeopeM U (GopMyn JUis
peuieHus 3aay;

(bopMyIMpOBaTh U TOKa3bIBaTh FT€OMETPUUYECKHE YTBEPKICHHUS.

COCTaBJISATh C HUCIOJIb30BAaHUEM CBOMCTB I€OMETPUYECKHX (UTYp MaTeMaTHYeCKHe MOAETH s
pelieHrs 3ajad MpPaKTHUYECKOTo XapakTepa M 3aJad M3 CMEXKHBIX JUCHUIUIMH, HCCIEN0BaTh
[IOJIyYE€HHBIE MOJIETIN U UHTEPIPETUPOBATH PE3YIIbTAT.

OTHolIeHUA

Bnagets MOHATHEM OTHOLIEHUS KaK METaIPEIMETHBIM;

CBOOOJHO ONEpHpPOBATh MMOHATUSAMHU: PAaBEHCTBO (UTyp, paBHble (UTYpPHl, PABEHCTBO
TPEYTOJIbHUKOB, MapaJlIeIbHOCTh MPSAMBIX, NEPHEHAMKYIIPHOCTh MPSAMBIX, YIVIBI MEXKIY
NpsIMBIMU, TEPHEHAUKYISP, HAKJIOHHAs, NpOeKuus, Moaodbue ¢uryp, Mnogo0HbIE (QUIYpPHI,
110/100HBIE TPEYTOIbHUKH;

HCIIOJIb30BaTh CBOMCTBA 1M000MS U paBEHCTBA (PUTYp IIPH PEIICHUH 3a/1ad.

UCIOJIb30BaTh OTHOIIEHUS AJISl TOCTPOSHHSI M UCCIIEI0OBAaHNUS MaTEMAaTHYECKUX MOJieell 0ObEKTOB
peanbHOM KU3HU.

HSMepeHHH U BBIYUCJICHUA
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CB00OOMHO OTEepHUPOBaTH MOHATUSMH JUTHMHA, TUIOMIAAb, 00bEM, BEIMYMHA YIia KaK BEITUYWHAMH,
WCITIOJIh30BAaTh PABHOBEIHMKOCTh M PABHOCOCTABICHHOCTh INPH PEIICHWH 3ajad Ha BBIYMCIICHUE,
CaMOCTOSITENIFHO TMOJy4aTh M HCHOJB30BaTh (HOPMYJIBI AJIS BBIYUCICHHUH IJIOMIAAeH U 00beMOB
¢uryp, cBOOOTHO OINEpUpOBaTh IHMPOKUM HAOOpPOM (OpMyslT Ha BBIYUCICHHE TMPU PEIICHUH
CIIO)KHBIX 3a/la4, B TOM YHCJIE€ M 3aJa4 Ha BBIYUCICHHE B KOMOMHAIMSX OKPY)XKHOCTH U
TPEYTOJIbHUKA, OKPY)KHOCTH U YETHIPEXYTOJIbHUKA, a TAKXKE C IPUMEHEHUEM TPUTOHOMETPHH;
CaMOCTOSITENTLHO (POPMYITHPOBATH TUIIOTE3bI M IPOBEPATH UX JIOCTOBEPHOCTb.

CBOOOJTHO omepupoBaTh (GOpMYJIaMy MPH PEUICHWU 3a]ad B APYTrUX Y4eOHBIX MpeaMeTax U Ipu
MIPOBEICHUU HEOOXOJMMbIX BBIYMCICHHUN B PEATbHOM KU3HH.

I'eomeTpuyeckne MOCTPOEHUsI

OmnepupoBath MOHATHEM HAOOPA IIEMEHTOB, ONPEACISAIONINX TEOMETPUIECKYIO PUTYDY,
BJIaJIETh HAOOPOM METOJIOB MOCTPOSHHUH LUPKYIEM U THHEHKOMH;

MIPOBOJIUTH aHAJIN3 U PEAIM30BBIBATH 3TAIBI PELICHHUS 3a7a4 Ha MOCTPOCHHE.
BBINOJIHATB IOCTPOECHUSI HA MECTHOCTH;

OLIEHUBATh pa3Mephl pealbHbIX 00BEKTOB OKPYKAIOIIEro MHUpa.

IIpeoOpa3zoBanusi

OmnepupoBath ABMKEHUSAMH U TIPE0OPa30BaHUSIMH KaK METANPeIMETHBIMH MTOHSATUSIMHU;
ONEpPHUPOBATH TIOHSATHEM JBIDKEHHS W TpeoOpa3oBaHMs MMOJ00Ms aisi 00OCHOBAaHWH, CBOOOIHO
BJIAJIETh NMPUEMaMHU TOCTPOCHUs (QUTYpP C TOMOIIBIO JABIKCHHNA W TpeoOpa3oBaHMs MOa00us, a
TaKKe KOMOMHALMAMU JBY)KEHUH, IBI)KEHUM 1 IpeoOpa3oBaHuil;

UCIOJIb30BaTh CBOMICTBa JBWKEHUH M IpeoOpa3oBaHUM Il NPOBEACHHUS OOOCHOBAHMS M
JI0Ka3aTeJIbCTBA YTBEPKACHUN B FEOMETPUH U APYTUX YUEOHBIX IpeaMeTax;

[10JIb30BaThCsl CBOMCTBAMM JIBM)KEHUH U IpeoOpa3oBaHUi MIpU pEeLIeHNUH 3a/1a4.

MIPUMEHSTH CBOICTBA ABIKEHHUI U IPUMEHATH TIOA00HE ISl TIOCTPOCHUH M BEIYUCIICHHH.

BeKTOpI)I H KOOPpAMHATHI HA IIJIOCKOCTH

CB00OHO OnepupoBaTh MOHIATUAMHU BEKTOp, CyMMa, Pa3HOCTb BEKTOPOB, IIPOU3BEICHUE BEKTOpa
Ha YHUCII0, CKAISIPHOE MPOU3BEIEHUE BEKTOPOB, KOOPAMHATHI Ha MJIOCKOCTH, KOOPMHATHI BEKTOPA;
BJIaJIETh BEKTOPHBIM W KOOPJAMHATHBIM METOJOM Ha IUJIOCKOCTH JUIsl pelIeHus 3ajad Ha
BBIUHCJICHHUE U JJOKAa3aTeNIbCTBA;

BBITIOJIHATH € IIOMOIIBIO BEKTOPOB ¥ KOOPJAUHAT J10Ka3aTEIbCTBO U3BECTHBIX EMY I€OMETPUUYECKUX
(bakToB (CBOWCTBA CpEAHUX JIMHHM, TEOPEM O 3aMeyaTeibHbIX TOYKaX M T.NI.) M MOJy4yaTh HOBBIE
CBOMCTBA U3BECTHBIX PUTYD;

UCIOJIb30BaTh YpaBHEHUs (UTYp AJs PELIeHHs 3a]lad U CaMOCTOSITEIbHO COCTaBJIATh YPABHEHUS
OT/ENbHBIX MJIOCKUX (uUryp.

WCIOJIb30BaTh MOHATHS BEKTOPOB M KOOPAMHAT JUIsl pelIeHHs 3ajaad no Qusuke, reorpadpuu u
JPYTUM Y4E€OHBIM MpeIMeTaM.

I/ICTOpHﬂ MaTeMaTHKH

ITonnMath MAaTEMaTUKy KakK CTPOro OpPraHU30BAHHYIO CHUCTEMY HAYYHBIX 3HaHPII>i, B 4YaCTHOCTH
BJIAZICTh MPCACTABICHUAMU 00 aKCHOMAaTHYECKOM IMOCTPOCHUN TCOMCTPUU W JTICPBUYHBIMU
MMPEACTABICHUAMU O HCCBKIIUMIOBBIX I'COMCTPHUSAX

paccMaTpuBaThb MAaTCMATUKY B KOHTCKCTC HUCTOPUHU PA3BUTHUA HUBUIHU3ALIUHA WU UCTOPUH PA3BUTUA
HAayKH, IOHUMATh POJIb MAaTEMATUKHU B Pa3BUTUHN Poccun.
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MeToabl MaTeMaTHKH

L] BJIaI[GTb 3HAaHUAMHU O pa3.HI/I‘-IHBIX MEeToAax OGOCHOBaHI/IH nu OHpOBep)KeHI/ISI MAaTEMaTUYCCKUX
YTBep)KI[eHI/If/'I 1 CaMOCTOSTCIIBHO HpI/IMeHHTB Hux,;

® RBJAJICTh HAaBBIKAMHU aHAIN3a YCJOBHS 3aJa4dl U ONpPEACNCHUS MOAXOAAINIMX IS PEIICHHS 3a7ad
M3y4YEHHBIX METOJIOB WJIM UX KOMOWHAIIWH;

® XapaKTepu30BaTh IPOMU3BEICHUS HCKYCCTBA C YYETOM MAaTEMaTUYECKMX 3aKOHOMEPHOCTEH B
MPUPO/IE, UCIIOJIb30BaTh MATEMAaTHYECKHUE 3aKOHOMEPHOCTH B CAMOCTOSITEIbHOM TBOPUYECTBE

Conep:xanue yueOHOT0 npeamera

VYueOuwiii wian MBOY Jlunerr No7 Ha u3ydeHHe MaTeMaTHKH Ha ypOBHE OCHOBHOTO OOIIETo
00pa3oBaHMs OTBOJUT 5 Y4EOHBIX YAacOB B HEJACIIO B TEUCHHE KaXJ0ro rojga odydenws, Bcero 850
YPOKOB, U3 pacyera MpoJODKUTEIBHOCTH Y4eOHOTo To/1a 34 Heaenu.

CormacHo y4yeOHOMy mutany Jlumes B 5-9 kimaccax M3ydaeTcsi MHTETPUPOBAHHBIN MpeaMeT
«MatemaThKa», COCTOSIIIUNA U3 TpeaMeToB «Anredpa» u «l'eomerpus». Pacmpenencnune ydeOHOTO
BPEMEHH MEXKIY dTUMH MPEAMETaMU IPEICTaBICHO B TaOIHIIE.

KIacent IIpeaMeTsl MaTeMaTHYECKOTO Kosau4yecTBo 4acoB Ha ypoBHe
UKJIA OCHOBHOT0 00111€er0 00pa30BaHus
5-6 Maremaruka 5 4. BHememro  Bcero 340 yg.
7-9 Anrebpa (0a3oBoe H3yUueHUE) 3 4. BHeaenmo  Bcero 306 u.
Anreopa (yriry0JaeHHOE U3YYEHHUE) Su.BHeaemo Bcero 510 u.
I'eometpus 2 4. BHenemo Bcero 204 yu.
Bcero 850 4./10544.

IIpenmer «MaremaTuka» B 5-6 Kilaccax BKJIIOYaeT B ce0s apupMeTHUeCKUid MaTepua, SJ1eMeHThI
anreOppl ¥ TEOMETPHUH, a TAKXKE AIEMEHThI BEPOSITHOCTHO-CTaTUCTHUECKOM JIMHUY.

IIpenmer «Matematuka» B 7-9 Kiaccax BKIHOYAaeT HEKOTOPbIE BOMPOCH apU(METHKH,
pa3sBUBAIOIINE YHCIIOBYIO JHHUIO 5-6 KJIACCOB, aNreOpandeckuil MaTepua, dJIeMEHTapHble (DYHKIMH,
AJIEMEHTHI BEPOSITHOCTHO-CTATUCTUUECKOM JIMHUHU, T€OMETPUUECKUI MaTepHall.

CoaepixkaHue Kypca MAaTeMaTHKH
5—6 kJ1acchl

HartypaJjbHble 4ynCIa U HYJIb

HarypajbHblii psii yuces U ero CBOiCTB

HatypanbHoe 4mMCIO, MHOXXECTBO HAaTypalbHBIX YHCEl W €ro CBOMCTBa, H300pakeHUe
HaTypaJIbHBIX 4YMCE]I TOYKAMH Ha YUCJIOBOM IpsiMOM. Vcronb30BaHHME CBOMCTB HATYPAJIBHBIX UYUCEN
IIpU PELICHUH 3a/1a4.

3anuch U YTEHHE HATYPAJBHBIX YHCEJI

Paznuune mexnay nugpoit u uyucnoM. [lo3unMoHHAs 3amMch HAaTYpajbHOT'O YHCIA, TTOMECTHOE
3HaueHHe LUQPBI, pa3psAbl M KIAcChl, COOTHOIIEHHE MEXAYy JBYMS COCEIHUMHU DPa3psIHBIMU
€IMHULIAMHU, YTEHUE U 3allMCh HaTypaJIbHbBIX YHCEIL.

OxkpyriieHue HaTYpPaJbHBIX YHCeJ

Heo6xoaumocts okpyrienus. [IpaBuio okpyrieHus HaTypalbHbBIX YHCEL.

CpaBHeHHe HATYPAJILHBIX YK CeJl, CPABHEHHE ¢ Yucjaom 0

IloHsATHE O CpaBHEHUM 4YHUCEN, CPaBHEHHUE HATYpPaJbHBIX YHCENI IPYr C APYIOM U C HYIEM,
MaTeMaTHyecKas 3alich CPaBHEHHI, CIIOCOOBI CPABHEHMSI YU CEIL.
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JeiicTBUS ¢ HATYPAJbHBIMH YHCJIAMHU

CrnosxeHue ¥ BBIYUTaHNUE, KOMIIOHEHTHI CJI0KEHUS W BBIYUTAHUSA, CBSA3b MEKIY HUMH, HAXOXKICHHUE
CYMMBI M Pa3HOCTH, W3MEHEHHE CyMMbl U DPA3HOCTU IPU HW3MEHEHUU KOMIIOHEHTOB CJIOKEHUS U
BBIYUTAHUS.

YMHOKEHUE U JIelIeHne, KOMIIOHEHThl YMHOKEHUSI U JeJICHUs, CBA3b MEX1y HUMHU, YMHOKEHHUE U
CIIO’)KEHHE B CTOJIOMK, JIEJICHHE YTrOJIKOM, ITPOBEPKa pe3yabTaTra ¢ MOMOIIbI0 MPUKUIKH U 0OpaTHOTO
JIEUCTBUSL.

IlepemecTUTENBHBIN U COYETATENIbHBIA 3aKOHBI CIIOKEHHMS W YMHOXEHUS, PacCIpeae/IUTEIbHbIN
3aKOH  YMHOXCHHS ~ OTHOCHTENBHO  CJIOKEHUS, 00OOCHOBAHUE  ANCOPUMMO8  BblNOJHEHUs.
apugmemuueckux Oecmeutl.

CreneHb ¢ HATYpaJbHBIM MOKAa3aTeJeM

3anuch 4yMciaa B BHUAE CYMMBI DPaspsiIHBIX CIIAraeMbIX, IMOPSIOK BBINOJIHEHUS] ACUCTBUMA B
BBIPAXKEHUSX, COJIEPKAINX CTENCHb, BHIYUCICHIE 3HAUEHUHN BBIPAXKEHUM, COJEPIKAIIUX CTEIICHb.

YucnoBble BhIPAKEHUSI

UucnoBoe BbIpaXEHHE U €ro 3HaYeHHE, MOPSAIOK BBIIOJIHEHUS JCHCTBUIA.

Jlesenne ¢ ocTaTkoOM

JleneHue ¢ OCTaTKOM Ha MHOXKECTBE HATYPaJIbHBIX YHUCEI, CB0UCMBA OeleHUs C OCMAMmMKOM.
[IpakTudeckue 3a/1a4u HA JEJIEHUE C OCTATKOM.

CBoiicTBa M IPU3HAKH 1eJIMMOCTH

CBoOHCTBO J€TUMOCTH CyMMBbI (pa3HocTH) Ha uyucio. [Ipusnaku penumoctu Ha 2, 3, 5, 9, 10.
Ilpuznaku oenumocmu Ha 4, 6, 8, 11. [Joxazamenbcmeo npusnaxkog OJeirumocmu. PeuieHue
MPAKTUYECKHX 3aJ1a4 C IPUMEHEHUEM MPU3HAKOB JEITUMOCTH.

Pa3noxenue uynciia Ha NpPocTbie MHOKUTEJIH

[IpocTeie 1 cocTaBHbIE YUCHa, pewemo Ipamocghena.

Pa3znoxxeHre HaTypaJlbHOrO 4HClIa HAa MHOXKUTENH, DPAa3JIoKEHHE Ha IPOCThlE MHOXKHUTEIH.
Konuuecmso oenumeneii uucna, aneopumm pasznodxcenuss 4ucia Ha npocmovle MHOMICUMENU, OCHOBHASA
meopema apugmemuxu.

AsredOpanyeckue BbIpasKeHMsI

Wcnonp3oBanne OykB s O0OO3HAUEHMsS 4YHUCEN, BBIYMCICHHWE 3HAYEHUS alreOpanvyecKkoro
BBIPQXKEHUS, MPUMEHEHHE anreOpanyecKux BBIPAKECHUN IS 3alUCH CBOMCTB apuU(METHUYECKUX
NefcTBUM, MpeoOpa3oBaHne aIreOpanvyeckuX BbIpaXKEHH.

JeanTenu U KpaTHble

Jlenutensb u €ro CBOMCTBA, OOIINN ETUTENb IBYX U OoJiee Yrcell, HAauOOIbIIUA OO TeTUTEb,
B3aMMHO MPOCTHIE YHCIIa, HAXOXJeHHe Haubombliero oduiero nenutens. KpaTHoe u ero cBoiicTsa,
oOmee KpaTHOe JABYX M OoJyiee dHCeN, HauMEHbIee O00IIee KpaTHOE, CIMOCOObI HaXO0XKICHUS
HaMMEHBIIEro 00IIero KPaTHOTO.

JApoou

OO0ObIKHOBEHHBIE IPOOH

Hons, yactb, ApoOHOE yucio, apodb. [IpobHoe uucio kak pe3yibTar AeneHus. [IpaBuibHble U
HEeMpaBUIbHBIE TPOOH, CMEIIaHHAs TPOOh (CMEIIaHHOE YHCIIO).

3anuch HATypaJlbHOTO 4YHClIa B BHUJE JpoOM C 3a/JlaHHBIM 3HaMeHaTeleM, INpeoOpa3oBaHHe
CMEIIIaHHOH IpoOH B HEMPaBUIBHYIO JP0Oh U HA0OOPOT.

[IpuBenenue apodeii k 0d1eMy 3HamMeHaTento. CpaBHEHHE OOBIKHOBEHHBIX JIpOOEi.

CrnoxeHue W BbIYUTaHHWE OOBIKHOBEHHBIX JpoOed. YMHOXKEHHE U JeJeHHEe OOBIKHOBEHHBIX
TpoOei.

Apudmernueckue 1eHCTBHUS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernueckue AeCTBUS ¢ JPOOHBIMU YUCTAMH.

Cnocobul payuonanuzayuu bl4UCIeHUll U UX NpUMeHeHue NPU 8bINOTHEeHUU 0eucmEul.

JecAaTH4HbBIE IPOOH

Lenas u papoOHas dactu jaecsTHuHOM npobu. IIpeoOpasoBanue pecATHUHBIX JApoOeil B
0oObIKHOBeHHbIE. CpaBHEHHME NECATHYHBIX ApoOel. CrokeHue M BBIYUTAHHME JECATHUHBIX IPOOEH.
OxpyriaeHue OecITUYHBIX JIpoOei. YMHOXKEHHE U JeNIeHHE NECATUYHBIX Npobel. IIpeobpaszosanue
00bIKHOBEHHBIX Opobeli 8 Decsimuutble Opoou. Koneunvie u beckoneunvle decsamuumvle OpooU.

OTHoeHNe ABYX YHces
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Macmtab Ha miane u kapre. [Iponmopuuu. CBolcTBa TPOIMOPIME, MPUMEHEHUE MPOMOPIUA U
OTHOIIEHUH NP PELICHUH 3a]1ay.

Cpennee apupmernyeckoe qucea

Cpennee apudmernyeckoe AByX uuceln. M3o0paxkeHune cpenHero apupMeTHUECKOro IBYX YHCENT
Ha YHUCIIOBOM mpsMoil. PemieHne mpakTH4ecKHX 3a/lad ¢ MPUMEHEHHEM CpeIHero apupMeTH4ecKoro.
Cpeonee apugpmemuyeckoe HeCKOIbKUX YUCEI.

IIpoueHTHI

[TonsTue nponeHra. BeluncieHue NpOLEHTOB OT YHMCJA W YHUCIA [0 M3BECTHOMY IIPOLICHTY,
BBIPA)KCHHME OTHOIIEHUS B IPOLIEHTAX. PenieHne HeCI0AKHbIX MPAKTUYECKHUX 3a/1a4 C IPOLEHTAMH.

JAunarpamMmmbl

Cronbuarbie U KpyroBble nuarpammbl. M3prnedenune mHpopMmanuu U3 avarpamm. Mzobpasicenue
ouazpamm no 4ucio8blM OAHHLIM.

PanyoHajJnHBIE YHCJIA

IoJ10kuTeIBHBIC M OTPHIIATEIbHBIC YHCIA

N3o0pakeHue duces Ha YUCIOBOM (KoopauHaTHOH) mpsmoi. CpaBHeHHE dnces. Moynb ducia,
reoMeTpUYecKas HHTepIpeTanus Moayis yucia. JlefcTBUs C MOJO0KUTEIbHBIMU U OTPULATEIbHBIMU
yuciamMu. MHOXKECTBO LENbIX YHUCEIL.

IlonsiTHe 0 pauMoHaJBLHOM uMcie. [lepsuunoe npedcmasieHue 0 MHO*CECHEE PAYUOHATLHBIX
yycen. JIACTBUS ¢ pallOHAIBHBIMU YHCIIAMMU.

Penrenune TeKCcTOBLIX 32724

EauHunsl u3mepeHmii: JUIMHBI, IUIOIIAAU, 00beMa, Macchl, BpEMEHH, CKOPOCTU. 3aBHCUMOCTH
MEXIy €IWHULIAMHM HU3MEPEHUS Ka)KJOW BEJIMYMHBI. 3aBUCUMOCTU MEXKIY BEIMYMHAMH: CKOPOCTD,
BpEMS, paCCTOSIHUE; ITPOU3BOIUTEILHOCTD, BpeMs, padoTa; 11eHa, KOJM4YECTBO, CTOMMOCTb.

3anaum Ha Bce apudMeTHYECKHUE TeiiCTBUS

Pemenne TekcTOBBIX 3amad  apupMETHUECKUM crocobom. Vcmonb3oBaHue TaOIHI, CXEM,
YyepTexken, APYruxX CPeACTB IPEACTABICHUS IaHHBIX MPU PEIICHUH 3aauH.

3agauu Ha IBMAKeHHE, PA00OTY U MOKYIIKH

PemieHne HeCNmOXHBIX 3aJlad Ha JBWKEHHWE B IPOTHUBOIIOJIOXKHBIX HANPABICHUAX, B OJHOM
HaIpaBJIEHUH, ABUKEHUE 110 PEKe MO TEUEHUIO0 W MPOTHB TeueHus. PeleHue 3agady Ha COBMECTHYIO
pabory. [Ipumenenue apoOeil npu pereHnu 3aaau.

3agauu Ha YACTH, 10JIH, IPOLEHTHI

Pemrenue 3a1au Ha HaXOK/JEHUE YaCTH YKCIIa M YHUCIIA IO €ro YacTu. PenieHne 3a1a4 Ha MPOLIEHTHI
u nonu. [Ipumenenne nponopuuil npyu penieHuy 3a1ad.

Jlornyeckue 3agauu

Pemennie HECNOXKHBIX JIOTMUECKUX 3alad. PeweHue no2uyeckux 3a0ay ¢ nomowwlo 2pagos,
mabauy.

OcHoBHbIE MeTO/IbI pellieHUs] TEKCTOBBIX 3a4a4: apu(pMeTHUECKHii, nepedop BapHaHTOB.

Harusanas reomerpus

Ourypsl B okpyxatoiiemM mupe. Harnsaasle npeacraBieHuss o GUrypax Ha IUIOCKOCTH: HpsMasd,
OTpE30K, JIy4, Yyrojl, JiOMaHasi, MHOIOYIOJbHUK, OKPYXHOCTb, Kpyr. YeTbIpexyrojbHUK,
MPSIMOYTOJIBHUK, KBajJpaT. TpeyrojbHUK, 6udsl mpey20abHukos. IllpasunbHvle MHO20V20NbHUKU.
N300paskeHre OCHOBHBIX T'€OMETpHUYECKUX (Uryp. B3aumnoe pacnonosicenue 08yX NpaMulx, O08YX
OKpYyJHCHOCMeEl, NpaAMoll U oxkpyxcHocmu. JlnuHa orpeska, JoMaHod. EnMHUIBI M3MepeHus JIMHBI.
IloctpoeHne otpe3ka 3agaHHOM JUMHBL. Buzasl yrnos. I'pagycHas mepa yria. M3mepenune u
MIOCTPOEHHUE YTJIOB C IOMOIIbIO TPAHCIOPTHUPA.

[Mepumerp wmHOrOyronpHuKa. [loHATHE mIoOmAan QUTYpHI;, €IUHUIBI W3MEPEHUS TUIOIIATH.
[Tnomane npsMoyroiabHUKa, kBaapata. [IpubnmkeHHOe M3MepeHHe MIomanu (Guryp Ha KJeTdyaToiu
Ooymare. Pasrogenuxue gucypul.

Harnsinaele npenacrtaBieHus O NMPOCTPAHCTBEHHBIX (urypax: KyO, mapajuiesnenunesn, npusma,
nupampzaa, map, chepa, KoHyc, HMIUHAp. M300pakeHue NPOCTPaHCTBEHHBIX (uryp. Ilpumepsi
ceuenuti. Mnozoepannuxu. Ilpasunvheie mnozocpannuxu. [lpuMepbl pa3BepTOK MHOTOTPaHHHUKOB,
LHUJUHIPA U KOHYCA.

[TonsTue o6bema; enuHMUIBI 00beMa. OOBEM PSIMOYTOJILHOTO MapajuieNenumesna, Kyoa.

[Tonarue o paBenctBe Quryp. LlenTpanbHas, oceBas U 3epkanvbHas cuMMETpuu. M3o00paxenue
CUMMETPUYHBIX (QUTYP.
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Pemenue nmpakTudeckux 3a1a4d ¢ IPUMEHEHHUEM MTPOCTEUIIINX CBOMCTB (UTyp.

Hcropus MaTeMaTHKHU

Tlosasnenue yughp, 6yks, uepoenugos 6 npoyecce cuema u pacnpeoeieHus npooykmos Ha J{peenem
Bruoscnem Bocmoxe. Cesazb ¢ Heonumuueckot pegsontoyueti.

Pooicoenue wecmudecamepuunoii cucmemvol cuucienus. Ilosgnenue decamuunou 3anucu 4ucei.

Pooicoenue u pazeumue apugpmemuxu unamypanvuvix uucen. HOK, HOJ], npocmuvle uucna.
Pewemo Spamocghena.

Ilosgnenue Hy1sa U OMpuUYaAMeIbHbIX Yucer 8 mamemamuke opegnocmu. Ponv Juoghanma. Ilouemy

(-2)(-1)=+1,

/pobu 6 Basunone, Ecunme, Pume. Omkpwvimue oecamuunvlx opodeti. CmapuHuvie cucmemvl mep.
Jlecamuunvie Opobu u mempuueckas cucmema mep. Jl. Maenuyxuil.

Conep:xanue Kypca MAaTeMATHKHU
7-9 kJyaccbl
Aunredpa
Yucaa
PanuoHaabHbBIE YHCIA
MHoxecTBO  paluoHaibHbIX uucesl. CpaBHEHHE palMOHaIbHBIX uucesn. JlelcTtBus ¢
palMoHANBHBIMK YUCIaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecamuyHol Opoowvio.
HppanuoHajbHble Yucaa
[lonsiTue wppauvoOHaNBPHOTO uMcia. Pacno3HaBaHwe HppanuoOHaIbHbIX uucen. [Ipumepsl

JI0Ka3aTebCTB B anredpe. MppalroHaabHOCTh YHCIa "5 [Mpumenenune B reomerpun. CpagHenue
uppayuoranbHelx yucen. Muoscecmso oeticmeumenbHbix yuce.

ToxnecTBeHHBIE MPEOOPa30BAHUSA

YucioBble U GYKBEHHBIE BbIPaKeHHUS

BelpakeHne ¢ mnepeMeHHOW. 3HaueHHE BbIpaxeHUs. [lOJICTAaHOBKA BBIPAKCHHI BMECTO
MePEMEHHbIX.

Leibie BbIpaKeHus

CreneHb ¢ HaTypaJlbHbIM TIIOKa3aTelleM U ee cBoiicTBa. IIpeoOpa3oBaHusi BbIpaXKEeHHIH,
COZIepIKaIlX CTENCHU C HATypaJbHBIM [TOKA3aTelIeM.

OnHowieH, MHOrOWIeH. JIeHCTBHS C OJHOWICHAMH W MHOTOWICHAMH (CJIOKEHHE, BhIYMTAHHE,
yMHOXeHHue). DopMyIlbl COKpalmeHHOTO0 YMHOXKEHHS: Pa3sHOCTh KBaJpaToB, KBAJApaT CYMMBI M
paszHocTH. Pa3nojkeHrne MHOroujeHa Ha MHOMKUTENN: BBIHECEHHE OOILEro MHOXKUTENS 3a CKOOKH,
SPYNNUPOBKA, NPUMEHEHUe (DOPpMYN  COKpAWeHHo2o  YyMHodceHusi. Keadpammuviii  mpexunen,
Paznodicenue K8aopamHo2o0 mpexuieHa Ha MHONCUmMenu.

JIpooHO-panuoHaIbHbIE BHIPAKEHHUS

Crenenb ¢ menbiM MokasarenieM. [IpeoOpa3zoBaHue IpOOHO-TMHEHHBIX BBIPAKEHHIA: CI0XKEHHE,
YMHOXKEHHE, JNeleHue. Aneebpauueckas Opobs. [lonycmumvle 3HAYEHUs NepeMeHHbIX 8 OpOOHO-
payuonanvuvix evipadicenusx. Coxpawenue ancebpauveckux Opobei. Ilpusedenue ancebpauueckux
Oopobetl k obwemy 3namenamenio. [etlicmgus ¢ anreedpauyeckumu OpoOIMU: ClOdHCEHUe, Gbluumanie,
VMHOOJICEHUe, OelleHue, 8036e0eHUe 8 CIeNneHb.

IIpeobpazosanue vipasiceHull, co0epHCAuUX 3HAK MOOYVIIA.
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KBaaparHble kKopHH

Apudmernueckuil KBaapaTHbI KopeHb. [IpeoOpazoBaHme BhIpaKCHUN, COJEPIKALINX KBaIpATHBIC
KOpDHH: YMHOKEHUE, JIeJIeHHEe, BBIHECEHUE MHOXKUTEINS W3-TIOJ 3HaKa KOPHS, GHeCeHUue MHONCUMEI.
n00 3HAK KOPHSL.

YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBOKCTBA YUCIOBBIX PABEHCTB. PABEHCTBO € NEPEMEHHOM.

YpaBHeHus

[lonsiTe ypaBHEHHS W KOpHS ypaBHeHUs. [Ipeocmasnenue o pagHOCUNLHOCMU YPAGHEHUIL.
Obnacmwb onpedenenus ypasreHus (001acms OONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenue nuHelHBIX ypaBHeHUU. Jlunetinoe ypasHnenue c napamempom. Koauuecmeo kopmetl
JIUHEUHO020 YpasHeHus. PeuieHue TuHetiHbIX YpasHeHUl C NapamempoMm.

KBajpaTHoe ypaBHeHMe U €10 KOPHU

KBanpatusle ypaBHenusi. HemosnHble KkBaapaTHble ypaBHEHHS. JMCKpUMUHAHT KBaJpaTHOTO
ypaBHeHus. Dopmyna KOpHEH KBaapaTHOTO ypaBHeHUs. 1eopema Buema. Teopema, obpammas
meopeme Buema. Pemenue KBaJpaTHBIX YypaBHEHHIl:MCIOIb30BaHHE (DOPMYNBI Al HAXOXKICHUS
KOpHEH, epaguueckuti memoo peulenus, pasiloNfceHue Ha MHONCUmeny, noooop KopHel ¢
ucnonvzosanuem meopemol Buema. Konuuecmso kopmeii k6a0pammnozo ypasHeHus 8 3a8UCUMOCHU Om
e20 ouckpumunanma. buxeaopamuvie ypasnenus. Ypaeuenus, ceooumvle K TUHEUHBIM U K8AOPAMHBIM.
Keaopammnuie ypasuenus ¢ napamempom.

/IpoGHo-panuoHAIbHbIE YPABHEHUSI

Pemenne mpocTedmmx JIpOOHO-TMHEWHBIX ypaBHEHUH. Peuwenue O0poOHO-paAyUOHATbHBIX
VPABHEHUII.

Memoowvl pewenus ypaeueHuti. Memoobl PABHOCUTILHLIX NPEO0OPA308AHUL, MemoO 3aMeHbl
nepemeHnHou, epaguyeckuii memoo. Hcnonvzosanue ceoticme (hyHKYull npu peulenuu ypasHeHull.

Ipocmetiuue uppayuonanshvie ypaguenus euoa ¥ f (X) B a, \/f (X) B \ig (X) .
n

Vpaenenus suoa X =4 .Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

YpaBHeHHE ¢ ABYyMs NIEpEMEHHBIMU. JINHENHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMU. [[psamas Kak
epaguueckas unmepnpemayus MIUHeH020 YPAGHEHUS C 08YMS NePeMEHHbIMU.

ITonsTHE cucTeMbl ypaBHEHM. Pellienre cucreMsl ypaBHEHUN.

Mertoapl pelieHns] CUCTEM JIMHEWHBIX YPaBHEHUM C IBYMSI TIEPEMEHHBIMU: 2paghuueckuti Memoo,
Memoo ClodceHUsl, METO]T TTOJICTAHOBKH.

Cucmembl TUHEUNbIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

UucnoBsle HepaBeHcTBa. (CBOICTBA UHMCIOBBIX HEpaBeHCTB. [IpoBepka crpaBemsMBOCTH
HEPaBEHCTB IIPU 3a/IaHHBIX 3HAYCHUAX [IEPEMEHHBIX.

HepaBenctBo ¢ mnepemennoil. Ctporue u HecTporue HepaBeHcTBa. (ObOnacmb onpedeneHus
Hepagencmaa (061acms 0ONYCMUMbBIX 3HAYEeHUl NePeMeHHO).

Pemenue muHEeHBIX HEPABEHCTB.

Kesaopamnoe nepasencmeo u e2o pewienus. Pewenue k6aopamHulx HepageHcms. UCHONIb30BAHUE
ceolicmé u epagpuxka KeaopamuyHo QYyHKYuu, Memoo UHMep8anos. 3anucsb peuleHus K8aopamHozo
HepaseHcmada.

Pewenue yenvix u OpooHO-payuoOHaIbHLIX HEPABEHCNE MEMOOOM UHMEPBATIO8.

Cucrembl HepaBeHCTB

CucremMbl HEpaBEHCTB € OJHOW NEPEMEHHON. Perenne cucreM HEpaBeHCTB ¢ OJHOW NEPEMEHHOM:
JMHEUHBIX, K6aopamHuix. VI300pakeHne peleHusi CHCTEMbl HEPABEHCTB Ha YMCIIOBOM MpsAMoi. 3anuch
pEeLIeHUsI CUCTEMBI HEPABEHCTB.
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DOyHKIUA

IHousitue pyHKuMHU

JlekapTOBbI KOOPIMHATHI Ha IUIOCKOCTH. DOpMUpOBaHHME MPEICTABICHHA O METarpeaIMeTHOM
MOHATUHU «KOOPAMHATHD. CrocoObl 3a1aHus (yHKUUI: aHAIMTHYECKUH, TrpaduuecKuil, TaOIMIHBINI.
I'papux Pynxmuu. I[lpumepsl QyHKIUH, TOTyd4aeMbIX B TIPOIECCE WCCICIOBAHHS Pa3IHYHBIX
peanbHBIX MPOLECCOB W PeUIeHUs 3aaad. 3HaueHue ¢yHKuuu B Touke. CBoiicTBa (yHKUMA: 001acTh
OTIpeIeIICHUS, MHOECTBO 3HAa4YCHUH, HYJIH, MIPOMEKYTKH 3HAKOIOCTOSIHCTBA,
yemHOCMb/HeyemHOCmb, TPOMEXKYTKA BO3pacTaHuss M yObIBaHWsA, HauOoJbIIee W HaMMEHbIIEEe
3HavyeHus1. MccnenoBanue QyHKIUY 110 ee TpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocms ¢pynxyuu. Kycouno 3adanusie gynkyuu.

JInneliHas QpyHKIUA

CpoiictBa u rpaduk auHEHHON (yHKUMH. YTI0BOM KO3 UIMEHT mpsMon. Pacmonoxkenue
rpaduka JMHEHHONH (QYHKIIMM B 3aBUCHMOCTH OT €€ YIJIOBOro KO3((UIMEeHTa U CBOOOIHOTO YJICHA.
Haxoorcoenue kosghgpuyuenmos nunetinoti pynkyuu no 3a0aHHbIM YCLOBUAM: NPOXOAHCOEHUE NPAMOLL
yepez 06e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU uepe3 OAHHYI0 MOUKY U
napanieibHol OaHHOU NPSIMOLL.

KBaaparnunas gpyHkumus

CaoiicTBa u rpaduk kBagpatndHoi GyHKIMH (apadona). Ilocmpoenue epaguxa K6aopamuyHo
@yukyuu no moukam. HaxoxiaeHue Hylel KBaIpaTWYHON QYHKIMH, MHOJICECEA 3HAYEHUL,
NPOMENCYMKO8 3HAKONOCMOAHCMBA, NPOMENCYMKOE8 MOHOMOHHOCHU.

OoOpaTHast IPONOPUNOHAIBHOCTH

_k k

y Y=

I'pagpuxu ynxyuii. Ilpeobpazosanue epagura gyuxyuu Y = LECORPY noCmpoeHus epaguros
y=af (kx+b)+c

CaoiicTBa GyHKIIH x. ['unepOoura.

@ynxyuil suda
=a+

I'paguru gynxyui Y x+b vy =~/x y=3¥x y=|d

IMocnenoBaTe bHOCTH H POTPeCcCHH

YuciioBasi MOCIEA0BATEIbHOCTh. [IpHMephl YHCIIOBBIX IOCIEIOBATEIbHOCTEH. beckoHeuHbIe
MOCIIEI0BATENBHOCTH. ApupMeTHIecKasi IPOrpeccus U ee CBOWCTBA. [ eomeTpHyeckass MpOrpeccHsl.
Dopmyna odbweco unewa u cymmvl N NEPBbIX UNEHO8 APUPMEMUYECKOU U 2eoMempuyecKoll
npoepeccuil. Cxo0auasncs 2eoMempuyecKkas RPpocpeccus.

Pemenne TeKCTOBBIX 33124

3agauu Ha Bce apuMeTHIECKHE NeHCTBUS

Pemrenne TekcToBBIX 3amad  apudmermdeckuMm crmocoboM. Mcmosb3oBaHHE TaOMUIL, CXEM,
4yepTexeH, IPyrux CPeCTB MPEACTaBICHUS JaHHBIX IPH PELICHUH 3aauu.

3amauu Ha IBUKEHUE, PA0OTY M MIOKYNKH

AHanu3 BO3MOKHBIX CHUTYallMii B3aUMHOTO pAacIlOJIOKEHUS OOBEKTOB MpPHU WX JIBUKEHHH,
COOTHOIIEHHS] 00bEMOB BBINIOJIHAEMBIX padOT IIPU COBMECTHOM paboTe.

3ajgaum Ha YACTH, T0JIH, MPOIEHThI

Perenne 3a1a4 Ha HAXOXK/ICHHE YACTH YMCIIA M YMCIIA TI0 €ro YacTu. Perenue 3aa4 Ha MPOICHTHI
u onu. [IppuMeHeHne nponopuuii Mpy peeHn: 3a/1a4.

Jlornueckue 3agaumn

Pemenue norunueckux 3anau. Pewenue n102uteckux 3a0a4 ¢ nomMowbsio epaghos, mabauy.

OcCHOBHbBIE METO/bI PellIeHHsI TEKCTOBBIX 3aa4: apu(pMeTHIeCKUl, anredpandeckuii, mepedop
BapHaHTOB. [lepguunvie npedcmasgieHus 0 Opyeux Memooax peuleHus 3a0ay (2eomempuyeckue u
epaghuueckue memoont).

25



CrarucTUKa U TeOpus BEepOsITHOCTE

CraTucruka

TabnuuHoe u rpaduueckoe NpPEACTaBICHUE HaHHBIX, CTOJOYATbIE M KPYTOBbIE UArpaMMBbI,
rpaduKy, NMpUMEHEHHE IHarpaMM M TpadUKOB Ui ONUCAHHMS 3aBUCUMOCTEH peajbHBIX BEIMYHH,
u3BieyeHre uHPoOpManuu U3 Tabmuu, auarpamMm U rpapukoB. OmnucaTelbHbIE CTAaTUCTUYECKUE
MoKa3aTeay YHCIOBBIX HAaOOpOB: cpenHee apudmeTrudeckoe, mMeouand, HauOobIIee U HAaUMEHbIIEe
3HaueHUs. Mephl paccenBaHUsl: pa3Max, OUCHepcUs U CMaHoapmHoe OMKIOHEeHUe.

CnyuaiiHast  u3MeH4YMBOCTb. V3MeHuUMBOCTb Hpu  u3MepeHusix. Pewalowue npasuia.
3akonomepHocmu 8 USMEHYUBLIX BETUYUHAX.

Cayuaiinbie coObITHS

CrnydaiiHple OMBITHI  (OKCIICPUMEHTHI), dSJEMEHTapHBIC ClydalHbIE COOBITHS  (MCXOJBI).
BepositHocTi  anemeHTapHbIX  coObituid.  COOBITHST B CIOy4YalHBIX — OKCIEPUMEHTaX |
ONaronpusATCTBYIOLINE d3JEMEHTapHble coObITHs. BeposTHOCTM cinydallHBIX COOBITUH. OMBITHI €
PaBHOBO3MOYKHBIMU  3JIEMEHTApHBIMU  CcOOBITUSAMU. Kilaccuueckne BEpOSTHOCTHBIE OIBITHI €
UCIIOJIb30BAHUEM MOHET, KYOWKOB. [Ipedcmasnenue cobvimuii ¢ nomowppito ouazpamm Jdiiepa.
IIpomueononosicnvle cobwvimus, o0veOunenue u nepeceyenue coovimui. Ilpasuno crodcenus
sepossimuocmeu. Cnyuatinvlii 6v100p. [Ipedcmasnenue sxkcnepumenma 8 eude oepeea. Heszasucumvie
cobvimus. YmHooicenue eeposmuocmeti Hesagucumvlx codbvimuii. I[locnedosamenvHuvle He3agucumvle
ucnvimanus. llpencraBieHne o HE3aBUCUMBIX COOBITHSX B KU3HU.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymnoowcenus, nepecmanosku, gakmopuan uucina. Couemanus u HUCIO COYEMAHUU.
@opmyna uucna covemanui. Tpeyeonvnuk Ilackans. Onvimvl ¢ 60ILWUM YUCTIOM PABHOBO3MONCHBIX
eMeHmapHblx cobvimuiul. Bvluucnenue eepoamuocmeti 8 ONbIMAax ¢ NPUMeHeHuem KOMOUHAMOPHbIX
dopmyn. Hcnvimanus Bepnynnu. Ycnex u meyoaua. Beposmuocmu cobvimuil 6 cepuu ucnvblmauuii
bepuynnu.

Cnyuaiinvle eenuyuunsl

3HakomMcmeo co CAyHauHbIMU BEIUYUHAMU HA NPUMEPAX KOHEYHLIX OUCKDEMHbBIX CIYVYAUHBIX
BENIUYUH. Pacnpeodenenue  eepoamuocmeil. Mamemamuueckoe  odcudanue. Ceoticmea
Mamemamuyecko2o oxcudanus. llonamue o 3axkone Oonvuwiux uucen. Msmepenue eeposmuocmel.
Ipumenenue 3axona 601bWUX YUCET 8 COYUOLO2UU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0becnedeHuy
be3onacnocmu Hacenlenusl 8 Ype3sblyatiHbIX CUMYAYUSIX.

I'eomerpus

I'eomeTpuueckue purypsoi

@urypsl B reOMeTPHH U B OKPY’Kal0IleM MHUpe

I'eomerpuueckass ¢urypa. PopMupoBaHHE TMPEACTABIECHUN O METANpeIMETHOM IOHSATHH
«purypay.

Touka, nuHUSA, OTpe30OK, MHpsMas, Jiyd, JIOMaHas, IUIOCKOCTb, yrojl, OMCCEKTpHca yria U ee
CBOWCTBA, BU/bI YTJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBas cummeTpusi reomeTpudeckux guryp. LlenTpanbHas cuMMeTpUsi FEOMETPUUECKUX QUTYD.

MHOroyroJibHUKH

MHOrOoyroiapHUK, €ro 3J1€MEHTHI U €ro CBOMCTBA. Pacrno3HaBaHWe HEKOTOPBIX MHOTOYTOJIbHUKOB.
Buinykavie u nesvinykavie mHo2oy2onvHuku. IIpaBuiIbHbIE MHOTOYTOJIBHUKH.

Tpeyronbuuku.  BpicoTa, Menuana, OuccekTpuca, CpeaHss  JHMHHUS  TpPEYroJibHUKA.
PaBHOOE/IpeHHBI TPEyroJbHUK, €ro CBOHCTBAa M TMpH3HAKH. PaBHOCTOPOHHUI TpPEyrojbHUK.
[IpsAMOYTONBHBIN, OCTPOYTOJBHBIN, TYNOYTOJbHBIM TPEYrOJIbHUKH. BHEIIHME yIibl TpEeyroJbHHKA.
HepaBeHcTBO TpeyrosibHUKa.

YerbipexyronpHuku.  [lapamnenorpamm, pomO, NpsSMOYTrOJbHHK,  KBajapaT, Tpameuus,
paBHOOenpeHHas Tpamernus. CBoilcTBa M TpU3HAKK Mapajuiejorpamma, pomOa, HIpSMOYTOJbHHKA,
KBaJpara.
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OKpPYyXHOCTb, KPYT

OKpy>XHOCTb, KPYT, UX 3JE€MEHTHI U CBOMCTBA; IIECHTPAJIbHbIC U BNHCaHHbIe yribl. KacarenbHas u
ceKkywas K OKPYXHOCTH, UX ceoticmea. BIINCaHHbIE U ONHMCAHHBIE OKPY>KHOCTH JJIsI TPEYTOJIbHUKOB,
uemulpexy201bHUKO8, NPAGUTbHBIX MHO20Y20IbHUKOGE.

I'eomerpuueckne purypbl B mpocTpaHcTBe (00beMHBbIE TeJIa)

MHnococpannuk u e2o a1emenmul. Hazeanus MHO202pAHHUKOE C PA3HLIM NOJOJNCEHUEM U
Konuuecmeom eparetl. IlepBUuHbIe MPECTABICHUS O MUpPaMUeE, Mapajvielenumnene, npusme, chepe,
mape, QUIMHIPE, KOHYCEe, X AJIEMEHTAX U MPOCTEUIINX CBOMCTBAX.

OTHoOmIEeHUs

PasencrBo ¢puryp

CBoiicTBa paBHBIX TPEYrOJbHUKOB. [IpU3Haku paBeHCTBAa TPEYTrOJIbHUKOB.

[MapanjeabHOCTH NPSIMBIX

[Ipu3Haku u CBOWMCTBa MapauIeIbHBIX MPSAMBIX. Axcuoma napaiirervhocmu Eexnuda. Teopema
Daneca.

IlepnienauKyAsIpHBbIE IPSIMbIE

[Ipsmoii yroa. Ilepnennukynsp k npsmoil. Haknonnas, npoexkuus. CepeqMHHbBIN NEPIEHANKYIISIP
K oTpe3Ky. Ceolicmea u npusHaxy nepneHOUKyJIAPHOCMU.

Iloooobue

IIponopyuonanvhvie ompesku, nooodue gueyp. Ilooobnvie mpeyeonvruku. Ilpuznarxu nodooust.

B3anMHoe pacnosiokeHue PsIMOii U OKPYKHOCTH, 08YX OKPYIHCHOCMELL.

HN3mepeHus u BbIYMCIECHUS

Beanunnbl

[Tonstue Benuuunebl. JinHa. M3mepenne mivHbl. EquHUIBI M13MEpeHUs IIuHbL. BenuuuHa yria.
['panycnas mepa yria.

[TonsTre o miomaaM TUIOCKOW (urypel M ee cBoiicTBax. M3mepenue rmiomazaei. ExuHUIbI
M3MEPEHUS TUIOLIAIN.

[Ipencrasienne 06 o0beMe U ero cBoiicTBax. M3mepenue oobema. EquHUIIBI H3MepeHrs 00bEMOB.

HN3mepeHuss M BBIYMCICHUS

WHcTpyMeHTBl AJI1 UM3MEPEHHM M MOCTPOCHMH; H3MEpPEHHEe U BBIYHUCICHHE YIJIOB, JUIMH
(pacctosHuii), mnomaaei. TpuroHomerpudyeckue (GYHKIUH OCTPOro yria B MOPSIMOYTOJIHHOM
TpeyrojabHuke 1puconomempuyeckue Qyukyuu mynozo y2ia. Belaucienne 31eMeHTOB TPEYroJIbHUKOB
C HCHOJIb30BAHUEM TPUTOHOMETPUUECKUX COOTHOLIEHUH. @OpMynbl IUIOMIAAM TPEYroJbHHUKA,
napajuiejiorpaMMa M €ro 4YacTHbIX BHJOB, (DOpPMyNbl JIJIMHBI OKPYKHOCTH W IUIOIIATU Kpyra.
CpaBHenue u Bbruucienue miomazei. Teopema [Iudaropa. Teopema cunycos. Teopema xocumycos.

Paccrosinus

PaccrosHre Mexy Toukamu. PaccTosiHue OT TOUKH 10 NpsAMOK. Paccmosnue medxcoy ghucypamu.

I'eomeTpuyeckue nocTpoeHus

I'eomeTpHrueckue MOCTPOSHUs I MILTIOCTPALIMM CBOMCTB T€OMETPUUYECKUX (QUTYP.

NHCcTpyMEHTBI JUIsi TOCTPOCHMI: LMPKYJb, JIMHEWKA, YTOJIBHUK. [Ipocmetiwiue nocmpoenus
YUpKynem U JUHetKoU: NoCmpoeHue OUCCeKMPUCHL yeld, NepRneHOUKyIapa K npsamou, yeid, pagHO2o
OanHoOMY,

Ilocmpoenue mpey20nbHUKO8 NO MpeM CMOPOHAM, O8YM CHOPOHAM U Y2y Medcoy HUMU,
CMOpoHe U 08YM NPULEHCAUUM K Hell YeTaM.

enenue ompeska 6 0GHHOM OMHOUIEHUU.

I'eomeTpuueckue npeodpazoBaHus

IIpeoOpa3oBanus

[Tonsitue npeoOpazoBanus. IlpencraBieHne o MeTanpeAMETHOM MOHITHH <«IIPeoOpa3OBaHUE».
Ilooobue.

JABukeHust

OceBas ¥ 1IeHTpaJibHasi CHMMETPUS, HOBOPOM U NapaienbHulil neperoc. Kombunayuu osudicenutl
HA NIOCKOCMU U UX C8OUCMEA.
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BekTopbl M1 KOOPAUHATHI HA IJIOCKOCTH

BekTopsl

[TonsiTre BekTOpa, ACUCTBHS HaJ BEKTOpaMH, UCIOJIb30BaHUE BEKTOPOB B (DU3HKE, pa3nodiceHue
8eKMOpa Ha COCMABIAIWUE, CKATAPHOE NPOU3BeoeHuUe.

Koopaunarsi

OCHOBHBIC TIOHSATHSA, KOOPOUHAMbBL BEKMOpPA, paccmosnue mexcoy mouxamu. Koopounamer
cepedunvl ompeska. Ypasnenus gueyp.

IIpumenenue 6exkmopoe u KoopouHam Ois peueHusi NPOCMeUUX 2eoMeMpPULEecKUx 3a0ad.

HcTropust MaTeMaTUKHU

Bosnuknogsenue mamemamuxu Kax Hayku, omansl ee pazeumus. OcHosHble pazoeinvl
Mamemamuxu. Buioarowuecsa mamemamuxu u ux 6Kiao 8 pazgumue HayKu.

Beckoneunocmov mnoocecmea npocmuix uucen. Hucna u onunsvt ompeskos. Payuonanvuvie yucia.
Ilompebrocmo 6 uppayuonanvhvix yuciax. llxona Iugpacopa

3apooicoenue aneebpuvl 6 nedpax apugpmemuru. An-Xopezmu. Poocoenue OYK8eHHOU CUMBONUKU.
1. @epma, @. Buem, P. Jlexapm. HUcmopus eonpoca o HaxodcoeHuu hopmyn KOpHell anreedopaudecKux
ypasnenuii cmenenell, bonvuiux yemoipex. H. Tapmanwvs, [ic. Kapoano, HX. Abens, 3. I'anya.

llossnenue memooa KoopOuHam, nO380OAANULE20 NEPeBOOUMb ceoMempuyecKue 00beKmvl Ha A3bIK
anceopwi. llossnenue epaguxos gyukyuti. P. Jlexapm, II. @epma. [lpumepwvl paznuunvix cucmem
KOOpOuHam.

3aoaua Jleonapoo Ilusauckoco (@ubonauuu) o Kpoaukax, yucia Dubonayuu. 3adaua o
waxmamuou 0ocke. CX00UMOCMb 2e0MempuiecKoli Npocpeccuu.

Hcmoxu meopuu sepossmuocmetl: cmpaxogoe oeno, azapmuule uepvl. 11. @epma, b.Ilackanw, A.
bepnynnu, A.H.Konmozopos.

Om semnedenus k ceomempuu. Iughazop u eco wxona. @anec, Apxumed. [lnamon u Apucmomerns.
Ilocmpoenue npasunvhvix MHO20Y20abHUKOG. Tpuccexkyus yena. Keaopamypa kpyea. Yoeoenue xkyba.
Hcmopusa uucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep, H.H.Jlobauesckuii. Ucmopus
nAMO20 nocmynama.

T'eomempus u uckyccmeo. I eomempuieckue 3aKOHOMEPHOCMU OKPYIHCAIOUe20 MUpa.

Acmponomus u ceomempus. Ymo u kax ysnanu Anaxcazop, Ipamocgen u Apucmapx o pasmepax
Jlynot, 3emnu u Connya. Paccmosanus om 3emnu oo Jlynvr u Connya. M3mepenue paccmosmnus om
3emau 0o Mapca.

Ponv  poccutickux  yuenwvix 6 pazeumuu mamemamuku: JI. Oinep. H.H. Jlobauesckui,
11.J1.Yebviwes, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuueckux u HABULAYKUX HAVK,
paszsumue poccutickoeo ¢noma, A.H. Kpwinos. Kocmuueckas npoepamma u M.B. Kenowviu.

CoaepikaHue Kypca MaTeMaTUKHU
7-9 ximacesl (yriry0J1eHHOe H3yvYeHHe)

Auredpa

Yuciaa. PanuoHajabHbIe YHCIA

CpaBHEHME panHOHANBHBIX 4Hcesl. JIeMCTBUSA C pAalMOHAIBHBIMU 4HciIaMHA. KOHeuHble W
OeckoHeuHbIe IecATHUHBIE 1poOu. [IpencraBnenne panoHaIbHOTO YUCIIA B BUJIE IECITUYHON APOOH.

HppauunonajbHble YuCIa

IlonsaTHe wuppanuoHanbHOro uyucia. Paclno3HaBaHue WppalUOHAIBHBIX uucen. JleincTBus ¢
UppalMoOHANbHBIMU yuciaMu. CBolcTBa JeMCTBUIM ¢ uppanMOHAIbHBIMM unciaamu. CpaBHEHHE
HUPPALMOHAIIBHBIX Yncel. MHOXKECTBO JEHCTBUTEIbHBIX YUCEL.

[IpencraBnenus 0 pacCIIMPEHUSAX YACIOBBIX MHOXKECTB.

ToxnecTBeHHBIE IPe0Opa3oBaHUA

YuciioBble 1 OyKBEHHbIE BbIPAKEHUS

Beipakenue ¢ nepeMeHHOR. 3HaueHue BblpaxkeHUs. [loacraHOBKa BBIpRXXEHMH BMECTO
IIEPEMEHHBIX.

3akoHbl apupmernueckux aercTBuil. IIpeoOpa3oBaHus UYUCIOBBIX BBIPAXKEHUH, COJEpIKAIIUX
CTEIICHH C HATYPAJIbHBIM U LEIBIM IIOKA3aTEJIEM.

MHoro4/ieHbl
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OpHoulIeH, CTeNeHb ogHOWIeHA. JIeHCcTBUS ¢ ofHOUYIeHaMHU. MHOTOYJICH, CTEIIEHh MHOIOYJICHA.
3HaueHusi MHOrouwieHa. J[eficTBUsS C MHOTOWIEHAMU: CIIO)KEHUE, BBIYMTAHHE, YMHOXKEHUE, JIEJICHUE.
ITpeoOpa3oBaHue 11€10T0 BbIpakeHUsI B MHOTOuJIeH. DOopMyIibl COKpaIIEHHOIO YMHOXKEHUS: pa3HOCTh
KBaJpaTOB, KBAaJApaT CyMMBbI U pazHocTH. PopMysbl MpeoOpa3oBaHusl CyMMbI U Pa3HOCTH KyOOB, KyO
CYMMBI U pa3HOCTU. Pa3nokeHre MHOTOYJIEHOB HAa MHOKUTENHU: BHIHECEHHE OOILEro MHOMKUTENS 3a
CKOOKH, TPYNIUPOBKA, UCIOIb30BaHUE (POPMYJT COKPAIICHHOTO YMHOXXEHUS. MHOTOWIEHBI ¢ OZHOU
nepemeHHoM. CTaHAapTHBIM BUJ MHOTOWICHA C OJTHOM MTEPEMEHHOM.

KBagparuslii  TpexuneH. KopHu KBajgparHoro tpexwieHa. PasnokeHne Ha MHOXHTEIU
KBaJpaTHOrO TpexwieHa. Teopema Buera. Teopema, oOpaTHas Teopeme Buera. Breigenenune moaHoro
KBajgpara. Pa3noxxeHre Ha MHOKUTENN CIIOCOOOM BBIJICNICHHS ITOJIHOTO KBaJpaTa.

IlousiTHe TOKNECTBA

ToxnecTBennoe nmpeodpasoBanue. [IpencraBneHue o TOXIAECTBE HA MHOMXKECTBE.

ApoOHo-panmoHaJbHbIe BbIPAKEHUS

Anrebpanueckast ApoOb. IIpeoOpa3oBaHusi BBIpAKEHHUN, COJIEPXKAIIUX CTENEHH C LENbIM
nokaszareneM. JlomycTHMble 3HAa4eHUs IIEPEMEHHBIX B JIPOOHO-pAllMOHAJIBHBIX BBIPAKECHUSAX.
Coxkpamenne anrebpamdecknx aApobei. IlpuBenenme anreOpamueckux JpoOedt K  oOmemy
3HaMeHarenmo. JlelcTBus ¢ anreOpanyecKuMu JpoOsMu: CII0KEHHE, YMHOKEHHE, IeJICHHUE.

IIpeoOpa3oBaHue BbIpAXKEHUM, COACPIKALIMX 3HAK MOJYJISL.

HppanuonajbHbie BbIPaKeHUS

Apudmernueckuil KBaJpaTHbIH KOpeHb. JlomycTHMble 3Hau€HHUs MEPEMEHHBIX B BBIPAKCHUSX,
cogepkammx apudmMernueckue KBaapaTHble KOopHH. [IpeoOpa3zoBaHue BBIpaKEHUH, COAEpIKAIINX
KBaJIpaTHbIE KOPHHU.

Kopnu n-pix creneneii. JlonmycTuMble 3Ha4€HUS IEPEMEHHBIX B BBIPAKEHUAX, COAEPIKALUX KOPHU
n-six crenenel. [IpeobpazoBaHue BeIpaKeHHM, COEPKALIMX KOPHHU N-bIX CTENEHEH.

Crenenb ¢ panuoHaIbHBIM NOKa3aTesneM. [IpeobpazoBanue BbIpa)XeHUN, COJEPKAIMX CTENEHb C
palOHAaIbHBIM IIOKA3aTEJIEM.

YpaBHenusi. PapencrBa

YucnoBoe paBeHCcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PABEHCTBO C IEpEMEHHOM.

YpaBHeHnust

IlonsaTe ypaBHEHMS M KOpHS ypaBHeHHMs. IIperncraBieHne O paBHOCHIBHOCTH YPAaBHEHHH H
YpaBHEHUSIX-CIIEICTBUSAX.

[IpencraBneHue o paBHOCUJIBHOCTH Ha MHOXeCTBe. PaBHOCHUIIbHBIE TPE0Opa30BaHNs ypaBHEHUH .

MeTtoasbl penieHUs] YpaBHeHHH

Metoabl paBHOCWIIBHBIX NpeoOpa3oBaHM, METOA 3aMEeHbl MEPEMEHHOM, rpaguueckuil MeTon.
Hcnonb3oBanue cBOMCTB (DyHKUMN MpU PELICHUH YpaBHEHUH, HCIOJIb30BaHHE TeopeMbl Buera mins
YPaBHEHUI CTETIEHHU BbIIIIE 2.

JInHeiiHOe ypaBHeHHe U ero KOPHHU

Pemenune nuHelHbIX ypaBHeHui. KommdecTBO KOpHEH JIMHEHHOro ypaBHeHus. JInHelHoe
YpaBHEHUE C TaPAMETPOM.

KBanpaTrHoe ypaBHeHHe M er0 KOPHH

JINCKpUMHMHAHT KBaJpaTHOTO YypaBHeHHs. QPopMyna KOpHEH KBagpaTHOTO YpaBHEHUS.
KonnuecTBo IeHCTBUTENBHBIX KOPHEW KBaJpaTHOIO ypaBHEHUs. PeleHue KBaJpaTHBIX YPABHEHMMA:
rpaduyecKuil METOJl pellieHus, UCIOJb30BaHne (HOPMYIIbI AJi HaXOXKICHHUS KOpHEH, pa3iiokKeHHe Ha
MHOXHTEH, MOJ00p KOpHEH C HCIoJb30BaHHMEM TeopeMbl Buerta. bukBanparHbele ypaBHEHHS.
VYpaBHEHHs, CBOJIMMBIE K JIMHEWHBIM U KBaJpaTHbIM. KBaspaTHOEe ypaBHEHUE ¢ mapameTpoM. Pemenne
IIPOCTENIINX KBAJPAaTHBIX YpaBHEHUH ¢ napaMeTpaMHu. PerieHne HEKOTOpbIX TUIIOB ypaBHEHHH 3 u 4
CTEIIEHHU.

/{poOHO-panuoOHAJIbLHBIC YPABHEHUS

Pemenue npoOHO-paliOHAIbHBIX YPaBHEHUH.

f(x)=a

IMpocreiimme HPPAUUOHAJbHBIC YPaBHEHUSA BH/IA! ;
\/f (X) N \/g (X) v f&x) = a“[f (x}“[g (x) U UX pelieHue. Penenue uppauvoHaIbHbIX YPaBHEHUN
F(x)=9(x)

BUA
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CucreMbl ypaBHeHH

VYpaBHeHHUE ¢ 1BYMs IIEpEMEHHBIMU. PellleHne ypaBHEHUN B LIENIBIX YncIaxX. JIMHeHOe ypaBHEHUE
C JOByMs nepeMeHHbIMU. ['padumueckas MHTeprpeTanuss JIUHEHHOrO YpaBHEHUS C JIByMs
[IEPEMEHHBIMHU.

IIpencraBnenne o rpaduyeckod HMHTEPNPETALUMU IMPOU3BOJIBHOIO YPABHEHUS C  JIByMs
IIEPEMEHHBIMU: JIMHUU Ha IUNIOCKOCTH.

[TonsiTue cucremsl ypaBHeHU. Pemienue cuctemM ypaBHEHUM.

[IpencrasneHue 0 paBHOCUIBHOCTH CUCTEM YPaBHEHHM.

Mertoabl peleHus CUCTEM JIMHEHHbIX YpaBHEHUH C ABYMS IE€pPEeMEHHBbIMH I'padUuecKuil MeTof,
METOJ| CIIOKEHHUS, METOJ IOACTAaHOBKH. KOIMYeCTBO pelIeHUN CUCTEMBl JIMHEHMHBIX YpaBHEHUM.
CucreMa TMHEMHBIX YPaBHEHUH € ITapaMETPOM.

CucreMpl HEMMHENHBIX YpaBHEHUI. MeTo/bl pelIeHUs] CUCTEM HEJIMHEMHBIX ypaBHEHHH. MeTon
NICJICHUs, METOJ, 3aMEHBI IEpEMEHHBIX. OTHOPOJHBIE CUCTEMBI.

HepagencrBa

Uucnosele HepaBeHcTBa. (CBOMCTBAa 4YMCIOBBIX HepaBeHCTB. [IpoBepka chpaBeIMBOCTH
HEPABEHCTB IIPU 3a/IaHHBIX 3HAYCHUAX [IEPEMECHHBIX.

HepasenctBo ¢ nepemenHoi. CTporue U HeCTpOrue HEpaBeHCTBA. JlOKa3aTEIbCTBO HEPABEHCTB.
HepaBeHnctBa o cpegHuX Ui BYX YHACEN.

ITonsTHE 0 pemeHnn HepaBeHCTBA. MHOXKECTBO PEIIEHNN HEPAaBEHCTBA.

IIpencraBieHne 0 paBHOCHIIBHOCTH HEPABEHCTB.

JInHelHOEe HEPABEHCTBO U MHOYKECTBA €TI0 PEIICHMN. Perenue IMHeHbIX HepaBeHCTB. JInHeliHoe
HEPABEHCTBO C [1apaMETPOM.

KBagparHoe HepaBeHCTBO M ero pemeHus. PelreHne KBagpaTHbBIX HEPaBEHCTB: MCIOJIb30BaHUE
CBOWCTB M rpadyka KBaJpaTUYHON (DYHKIUH, METOJ] HHTEPBAJIOB. 3alUCh PEIICHUS KBaJPaTHOIO
HEPaBEHCTBA.

KBaznpaTHO€ HEPABEHCTBO C MAPAMETPOM U €r0 PEILCHUE.

. 1ff(x)>a f(x)<a
HpOCTeI/H_HI/IC I/IppaHHOHaJ'IBHLIC HepaBeHCTBa BHUJA: , ,

VI >J90) JF @) > a

OO6001IeHHBII METO] UHTEPBAJIOB JIJIsl peILICHHs] HEPABEHCTB.

CucremMbl HepaBeHCTB

CucreMbl HEpaBEHCTB € OJHOM NEPEMEHHOM. PellleHne cucTteM HEpaBeHCTB ¢ OJHOW NEPEMEHHOM:
JUHEHHBIX, KBAJpPATHBIX, JApOOHO-pAallMOHANIBHBIX, HppalMOHANbHBIX. M300pakeHue peuieHus
CHCTEMBI HEPABEHCTB Ha YHCJIOBOM NPAMOM. 3alIUCh PELICHUS] CHCTEMBI HEPABEHCTB.

HepaseHncTtBo ¢ aByms nepeMeHHbIMU. [IpencTtaBieHue O pELIEHWM JIMHEMHOTO HEPaBEHCTBA C
IBYyMsi nepeMeHHbIMHM. ['paduueckas uWHTepOpeTalus HEpPABEHCTBA C JIByMs I€PEMEHHBIMHU.
I'padrueckuit MeToO perieHns CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DOyHKIUHT

IlonsiTHe 32aBHCHUMOCTH

[IpssmoyronbHas cucrema KoopauHaT. POpPMHpPOBAHHME NPEACTABICHUM O METANpPEIMETHOM
MOHATUU «KOOPAUHATHDY. ['pahuk 3aBUCUMOCTH.

DyHKUMSA

CriocoObl 3amanust (YHKIMNA: aHATUTHUYECKUH, rpaduueckuid, Tabmuunbiil. ['paduk QyHKIMH.
[Ipumepsl QyHKIMIA, MOTydyaeMbIX B IMPOLIECCE HCCIEAOBAHMS PA3IUYHBIX IPOLIECCOB M PELICHHS
3agad. 3HaueHue ¢QyHkuM B Touke. CBolcTBa (yHKIMI: 00JacTh oOIpenesreHus, MHOXKECTBO
3HAYEHUH, HYJIH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, Y€THOCTH/HEYETHOCTh, BO3pacTaHue U yObIBaHUE,
MIPOMEKYTKH MOHOTOHHOCTH, HanOoJIbIlIee 1 HAaUMEHblIIee 3HaueHue, nepruoauuHocTh. MccnenoBanue
dbyHKIMH 110 ee TpaduKy.

JIuneliHas pyHKIUA

CgoiictBa, rpaduk. YrimoBoil kodhdumumeHT mnpsmoit. Pacmonmoxenue rpaduka TUHEHHOM
(YHKIMHU B 3aBUCUMOCTH OT €€ KO PHUIIMEHTOB.

KBaaparuunas pyHkumst
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CgoiictBa. [lapaboma. Iloctpoenme rpaduka kBampaTudyHou (yskiuu. Ilomokenue rpaduka
KBAaJpaTUYHOM (QYHKIIMM B 3aBUCUMOCTH OT ee¢ Kod(p¢uiueHtoB. Mcnoab3oBaHHE CBOWCTB
KBaJIpaTUYHON (PYHKIMHU I PEIICHUs 3a/1a4.

OOpaTHasi NPONOPUHOHATBHOCTH

k k
y =2y =-
CpoiicTBa QyHKIIIH X x. ['unep6ona. [IpeacraBnenue 06 aCUMITOTAX.
CrenenHasi pyHKIMS ¢ MoKa3aTenem 3

CgoiictBa. Kybuueckas nmapaboa.

Oynxkuun Y = Vx| y=¥x_ y=IXpx cpoiicrea u rpaduku. CremeHnas GyHKOus C
[I0Ka3aTeseM cTeneHu Ooblie 3.

IIpeoOpa3oBanue rpadukoB GyHKIMN: TapaylIeabHbIi IEPEHOC, CHMMETPHSL, pacTsKEeHNE/CKaTue,
OTpaXEHHUE.

IIpencraBneHue o B3aMMHO OOpaTHBIX (QYHKLUAX.

HenpepbIBHOCTh PYHKIINH U TOYKH pa3pbiBa GyHKIuH. KycouHo 3agannbie GyHKINH.

ITocsienoBaTeIbHOCTH M IPOIPECCHU

Yucnosas IIOCJIEI0BATEIBLHOCTD. IIpumepsl. beckoneuHsle IIOCJIEI0BATEIbHOCTH.
Apudmernueckas nporpeccus u ee cBoiicta. ['eomerpuueckas nporpeccus. CyMMUpOBaHHE MEPBBIX
YJICHOB apr(PMETHIECKON 1 reOMETPUIecKOil mporpeccuif. CXoIsIIascs reoMeTprIecKas Iporpeccusi.
Cymma cxopsmielics reomerpudeckond mnporpeccuu. ['apMonumueckuit  psaxn.  Pacxopumocts
rapMOHHYECKOT'0 psijia.

Metox MaremMaTHdecKoM HHAYKIHMH, €ro MpUMEHEHHE JUld BbIBoJA (OpMys, J10Ka3aTeIbCTBa
PaBEHCTB U HEPABEHCTB, PEIICHUS 3a/1a4 Ha JEJIUMOCTb.

Penrenune TeKCcTOBLIX 32724

3agaun Ha Bce apupMeTHIECKHE e CTBUS

Pemenue TtekcToBBIX 3amad  apupMeTHUecKuM crocobom. Mcnoab3zoBaHue TaONHML, CXeM,
YepTeKeH, APYTUX CPEACTB MPEACTABICHUS JAHHBIX IIPU PEILICHUH 3a/]auu.

Pemenne 3aga4 Ha JBM:KeHHe, padoTy, HOKYIIKH

AHanu3 BO3MOXHBIX CUTyallUd B3aWMHOTO paclojOXeHUs OOBEKTOB NpPHU HUX JABMKEHHUH,
COOTHOILIEHUS] 0OBEMOB BBINOJIHAEMBIX pabOT IPU COBMECTHOM paboTe.

Pemenne 3a1a4 Ha HaX0KIeHHE YACTH YHMCJIA U YHCJIA 110 €r0 YacTH

Pemenne 3a1a4 Ha NPOLEHTHI, 10JIM, IPUMEHEHHUE NIPONIOPLMH ITPU PEIICHNUH 3a]au.

Jlornueckue 3agaumn

Pemenue norudeckux 3aaad. Pemenue 10ruyeckux 3agay ¢ MOMoIlbko rpadoB, TaOIHII.

OcHoBHbIE MeTO/IbI pellieHHs 32124

Apudmernueckuii, anredpanueckuii, nepedop BapuanToB. [lepBuuHbIe MpeaCTaBICHUS O IPYTUX
MeETOJ1aX pelIeHus 3a/1a4 (reoMeTpUYecKre U rpaduueckiue METO/bI).

CraTuCTHKA M TeOpHs BEPOSITHOCTEH

CraTucruka

TabnuuHoe u rpaduyeckoe MpercTaBleHHE IaHHbBIX, CTOJIOYAThle M KPYroBbIE IUArpaMMbl,
u3BJeUeHHe HYXHOW wuHpopmauuu. [uarpammsl pacceuBanus. OmnucarenbHbIE CTaTUCTUYECKHE
MoKaszaTesu: cpeiHee apupmMeTudeckoe, Mearana, Haubosbllee ¥ HauMEHbIIee 3HAYCHUSI YUCIOBOTO
Habopa. Otknonenue. CiydaiiHble BEIOpOCHl. Mepbl paccenBaHus: pa3Max, AUCIEPCUS U CTaHAAPTHOE
otkioHeHnue. CBoiicTBa cpeaHero apupmernueckoro u aucnepcud. CiydaiiHas H3MEHYUBOCTb.
N3menuuBoCTh Npu u3Mepenusx. Pemaromnye npasuia. 3aKOHOMEPHOCTH B U3MEHUYHBBIX BEJIMYUHAX.
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CuayyaiiHble ONIBITHI M CIyYaiHbIE COOBITUSA

CrayuaiiHple ONBITHL  (IKCIEPUMEHTHI), DJIEMEHTApHbIE CIy4dailHble COOBITHS  (MCXOIBI).
BepositHoctn  snemeHTapHbBIX  coObITH.  COOBITHS B CIYYalHBIX  OKCIEPUMEHTaX |
ONaronpuATCTBYIOIIME 3JEMEHTapHbIe COOBITHS. BeposTHOCTH ciydallHBIX cOObITHH. OIBITHI C
PaBHOBO3MOXKHBIMU  3JIEMEHTApHBIMU  COOBITUSIMU. Kilaccuueckre BEpOSTHOCTHBIE OIBITHL €
UCTOJB30BaHUEM MOHET, KyOukoB. IIpencraBienue coObITHH C TOMOLIBIO JAMarpamm Diinepa.
[IpoTuBOonONOXKHBIE COOBITHA, OObEIUHEHHE U TMepecedeHre coOblTuil. [IpaBuio croxkeHus
BeposTHOCcTe. CydaifHbiii BeIOOp. HesaBucumbie coObiTus. [locienoBarenbHbIe HE3aBUCUMBIC
ucnbitanus. [IpencraBnenne skcrepuMeHTa B BHJIE JIEPEBA, YMHOKEHHUE BepOATHOCTEW. McnblTanus
J10 IIEpBOro ycrexa. Y ci0BHas BepOosSTHOCTb. DopMyJia IOJIHON BEPOSTHOCTH.

DJieMeHTbl KOMOMHATOPUKH U UCNbITAHUS BepHyn

[TpaBwiio yMHOXeHUS, TIepecTaHOBKH, (pakTopuay. CoueTaHusi U YUCIIO coueTaHuil. TpeyroibHUK
[Tackans u 6unoM HerotoHa. ONBITH ¢ OOJIBIIMM YHCIOM PABHOBO3MOXKHBIX 3JIEMEHTAPHBIX COOBITHIA.
Bbruuciienue BEpOSITHOCTEH B ONBITaX C NMPUMEHEHHEM 3JEMEHTOB KOMOMHATOPUKH. VcmbITaHHS
bepuymu. Ycnex u Heynava. BeposTHOCTH cOOBITHI B cepuu UCTIBITaHUN bepHysuim.

I'eomeTpuyeckasi BEpOATHOCTD

CrnyyaitHplif BEIOOp TOYKHM M3 (UTYpPBI HA MJIOCKOCTH, OTpPe3Ka U AYTH OKpYx)HOCTU. CrnyyailHbIN
BBIOOD YHUCIIa U3 YUCIIOBOTO OTPE3Ka.

Cay4aiinble BeJTH4MHBI

JluckpeTHas ciydaiiHas BEIMYMHA U PACIpENCIICHUE BEpOATHOCTEH. PaBHOMEpHOE AUCKpeTHOE
pacnpenenenue. ['eomerpuueckoe pacnpeneneHue BeposTHOCTed. Pacnpenenenue bepHyiuium.
bunomuanbHoe pacnpenenenve. He3zaBucumple ciydaiiHple BeNIMUYMHBL. CIOXEHUE, YMHOXEHHUE
CIy4ailHbIX BEJIMYMH. MareMaTH4ecKoe OXHJAaHWE M €ro CcBoMcTBa. Jlucmepcuss U CTaHAapTHOE
OTKJIOHEHHME CIIy4allHOM BEeJIMYMHBI; CBOWCTBa Aucnepcuu. Jlucrnepcus uuciaa ycnexoB B CEpPUHU
ucneltTanuil bepuymnu. Ilonatue o 3akoHe Oonblinx yucen. M3MepeHue BEpOSATHOCTEM M TOYHOCTH
u3mepenus. [Ipumenenne 3akoHa OONBIINX YUCEN B COIMOJIOTUH, CTPAXOBAHUH, B 3[[PABOOXPAHEHHH,
obecriedeHnn 6€30IaCHOCTH HACEICHHUS B UPE3BBIYAMHBIX CHTYALIUsX.

I'eomeTpus

I'eomeTrpuueckue purypsoi

@urypsl B reOMeTPHH U B OKPYKal0ILlleM MHUpe

I'eomerpuueckas ¢urypa. BayrpenHss, BHemHsas obaacty ¢urypsl, rpanuna. Jluaum u obnactu
Ha TUIOCKOCTH. Beimykias u HeBbinykiast purypsl. [lnockas u Hemockas GUrypel.

Boigenenue cBoiicTB 00bekTOB. POpMUpOBaHUE MPEACTABIECHUN O METalpPEeIMETHOM MOHSITHH
«purypa». Touka, OTpe3oK, mpsiMas, JIyd, JIOMaHasi, IUIOCKOCTb, YroJl, OHMCCEKTpHca yria Hu ee
CBOMCTBA, BUJIbI YTJIIOB, MHOTOYT'OJIbHUKU, OKPY>KHOCTb U KPYT.

OceBas cummeTpust reomeTpudeckux guryp. LleHTpanbHas ciMMETpUs T€OMETPUIECKUX QUTYD.

MHoroyroJbHuKH

MHOroyroiapHHUK, €ro 3JIEMEHTHl U €ro cBoiicTBa. IIpaBUiIbHBIE MHOTOYrOJBHUKH. BBIMyKible U
HEBBIMYKJIbIE MHOTOYT0JbHUKH. CyMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA.

Tpeyronasauk. CymMma YIJIOB TpeyrosibHUKa. PaBHOOEIpEHHBI TpEYrolbHUK, CBOWCTBA U
npu3Hakd. PaBHOCTOPOHHUI TpeyroibHUK. MeauaHbl, OHCCEKTPUCHL, BBICOTHI TPEYTOJbHUKOB.
3ameuaTeNbHbIE TOUKU B TPEYrojbHUKE. HepaBeHCTBO TpeyroibHUKA.

YertsipexyronpHuku. [lapamienorpamm, poM0, NpsSMOYroibHUK, KBaapaT, Tpaneuus. CBoiicTBa U
MPU3HAKY NapajjiesiorpaMma, poMoa, IpsAMOYroJbHUKA, KBaapaTa. Teopema BapunboHa.

OKpyKHOCTB, KPYT

Nx snemeHThl M cBolcTBa. XOpAbl U CEKyllue, WX cBoicTBa. KacarenbHble W HMX CBOMCTBA.
LlenTpanpHble M BOUCAHHBIE YIJbl. BrucaHHble M OMHMCAHHBIE OKPY)KHOCTH Ui TPEYrOJbHUKOB.
BrnycaHHble M ONUCaHHBIE OKPYXHOCTU JUIsl YETBIPEXYTOJIbHUKOB. BHEBIUCAaHHBIE OKPYXHOCTH.
Pannkanbnas ock.
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@urypsl B IPOCTPAHCTBE (00beMHBbIE TeJ1a)

MHororpaHHMK M €ro 3jJeMeHThl. Ha3BaHUS MHOTOrpaHHMKOB C DPa3HBIM IIOJIOXKEHHEM H
KOJIM4YeCTBOM TpaHel. [lepBuuHble NIpencTaBlIeHHMs O NUpAMMIAX, MapajieseNnuIenax, NIpusMax,
cdepe, mape, IWIMHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

OTHoOmIEeHNs

PasencrBo ¢puryp

CBolicTBa M TPU3HAKK PABEHCTBA TPEYTOJIBHUKOB. JIONOJHUTENBHBIE IPU3HAKA DPaBEHCTBA
TPEYroJabHUKOB. IIpru3HaKku paBeHCTBa apalieIorpaMMOB.

ITapa/juteIbHOCTH MPSAMBIX

[Ipu3Haky u cBOMCTBa MapaieNbHbIX NPSIMBbIX. AKcuoMa napasienabHocTu EBknnaa. IlepBuunbie
IIPEJICTABICHNS O HEEBKIMAOBBIX reoMeTpusax. Teopema Dateca.

IlepnenauKkyasipHbIE NPSIMbIE

[Ipsamoit yroa. [lepnenaukynsap k npsimoi. CepeIUHHBIN NEPNEeHANKYISAP K oTpe3Ky. CBOWCTBA U
IIPU3HAKY NEPIIEHINKYIIPHOCTU NpsIMbIX. HakilOHHBIE, TPOEKINH, UX CBONCTBA.

IToxooue

[IponopumonansHbie 0Tpe3kH, nopodue ¢uryp. [lonodusie TpeyroapHuku. [Ipu3Haku momoOus
TpeyrojbHUKOB. OTHOLIEHUE MJI0Ia /el MOT00HBIX QUTyYp.

B3anMHoe pacnosioxkeHue NpAMON U OKPYKHOCTH, IBYX OKPYXKHOCTEH.

N3mepenus u BoIncIeHUS

Beanunnbl

[Tonsitue Benmuunnbl. nuna. U3mepenne mivHbl. EQUHIBI U3MEPEHUS JJIMHBI.

Bennunna yrma. I'panycnas Mepa yrina. CHHYC, KOCMHYC M TaHI€HC OCTpPOro yrjia
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

[lonatue o momaau miIockod ¢urypsl n ee cBoiicTBax. M3mepenue miomaneit. EnuHunb
M3MEpEeHUs IUIOIIA N,

IIpencraBnenue 06 o0beMe MPOCTPAHCTBEHHON (UTYphI U ero cBoiicTBax. M3mepeHue oobema.
Enununer usmepenus 00beMoB.

N3mepenus u BbIYHCICHUS

WHcTpyMeHTBl AJI1 UM3MEPEHHM M MOCTPOCHMH; H3MEpPEHHEe U BBIYHUCICHHE YIJIOB, JUIMH
(paccTosiHMI), IUIOIIAACH, BBIYUCIEHHE  DJJIEMEHTOB  TPEYTOJIBHMKOB C  HCIOJB30BAaHUEM
TPUTOHOMETPUYECKUX  COOTHOIICHUU. [Lnomany. @opmysibl  IUIOIIAAA  TPEYroJIbHUKA,
napajjieliorpaMMa M €ro 4YacTHBIX BMJOB, Tpameuuu, (opmyna [epona, ¢opmyna miomanu
BBIIIYKJIOTO YETHIPEXYroJIbHUKA, (OpPMYJbl JJIWHBI OKPY)KHOCTHM M Ijom@aau kpyra. lIlmomans
KpYyroBOT'O CEKTOPa, KpyroBoro cermenta. Ilnomians npaBuibHOro MHOTOYrOJIbHUKA.

Teopema Iludaropa. IludaropoBsr Tpoiiku. TpUTOHOMETPUYECKHE COOTHOIICHHUS B
IPSIMOYTOJIBHOM TpeyroJibHuKe. Tpuronomerpuueckie (PyHKIMU TYHOTO yIia.

Teopema kocunycoB. Teopema CHHYCOB.

Pemenue TpeyronbHUKOB. Beruncnenue yrioB. Beruucienue BBICOTBI, MEAMAHBI U OMCCEKTPHUCHI
TpeyroiabHuka. OprorpeyronbHuk. Teopema [Itonemes. Teopema Menenas. Teopema UeBbl.

Paccrosanus

Paccrosinne Mexay Toukamu. PacctosiHue ot Touku A0 npsiMoil. Paccrosinue mexnay ¢urypamu.

PaBHOBeNMKME U PABHOCOCTABIICHHBIE (PUTYPBHI.

CaoiicTBa (aKCHOMBI) JUIMHBI OTPe3Ka, BEIMYUHBI yIJIa, IUIoaad U o0bemMa QUrypsl.

I'eomeTpuyeckue NoCcTpoeHus

I'eomeTpuueckue NoCTpOEHUs AJIs WLTIOCTPALIMK CBOMCTB Fr€OMETPUUECKUX (DUTYD.

NHcTpymeHTsI U1 TocTpoeHuN. Llupkyib, muHenka.

[Ipocreiimne mNOCTpOEHUS IMPKYIEM U JIMHEHKON: TMOCTpoeHHe OHCCEKTPHUCH  YIa,
NEPIEHIUKYIIApa K IPSIMOM, YIJla, paBHOTO TaHHOMY.

[TocTpoeHnne TpeyroabHUKOB IO TPEM CTOPOHAM, ABYM CTOPOHAM M YTy MEX]y HUIMH, CTOPOHE U
JIBYM TPUJIEKAIUM K HEU yIiiam, no opy2um 91eMeHmaM.

Jlenenue oTpe3Kka B JaHHOM OTHOIIICHUH.

OCHOBHBIE METO/IbI PELIEHUs 3a/1a4 Ha IMOCTPOEHUE (METO/ FeOMETPUUECKUX MECT TOUEK, METOJ
napajuieIbHOTO TIEPEHOCa, METOI CHMMETPHUH, METOJI TIOJTO0MS).

Oransl peleHus 3aa4 Ha IOCTPOEHUE.

I'eomeTpuueckmne nmpeodpa3zoBaHus
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IIpeoOpa3oBanus

[IpencraBneHne o MEXIPEIMETHOM MOHATHH «IIpeoOpa3zoBaHuey. [IpeobpazoBaHus B MaTeMaTHKE
(B apudmeTuke, anredpe, reoMeTpUIECKUE TPeoOpa30BaHMs ).

JABukeHust

OceBas u eHTpajIbHasi CAMMETPHUH, IIOBOPOT U NapaieiabHbl epenoc. KomOuHanuu ABMKXeHUn
HAa IIJIOCKOCTHU U UX CBOMCTBA.

IMomoOue kak npeodpazoBanue

I'omoretus. I'eomerpuueckue mpeodpa3zoBaHusi Kak CPEACTBO JO0KA3aTeNbCTBA YTBEPIKICHHHA H
pelieHus 3a1ad.

BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

BekTopbl

IlonsiTe BekTOpa, NEHCTBUS HaJX BEKTOPAaMH, KOJUIMHEApPHBIE BEKTOPBI, BEKTOPHBIM 0a3uc,
pa3joKeHUe BEKTOpa Mo 0a3uCHBIM BeKTOpaM. EAMHCTBEHHOCTHb pa3lioKeHHs BEKTOPOB IO Oaswucy,
CKaJIIPHOE TPOU3BENICHUE U €0 CBOMCTBA, UCIOJIB30BaHHE BEKTOPOB B (DU3HKE.

Koopaunarsi

OcHOBHBIE IOHATHS, KOOPJUHATBI BEKTOPA, PACCTOSHUE MEXy TOUKaMu. KoopAMHATHI ceperHbl
oTpe3ka. YpaBHeHHUs puryp.

[IpumeHeHne BEKTOPOB U KOOPAMHAT ISl PEIICHUS TEOMETPUUYECKUX 3a/1a4.

Addunnas cucrema koopauHat. Pannyc-BekTopsl ToUeK. LIeHTpou cuCcTeMBbI TOUEK.

Hcmopua mamemamuxu

Bosnuxnosenue mamemamuku kax Hayku, omanvl ee paseumus. OcHosHble pazoenvl
Mamemamuxu. Bvidarowueca mamemamuxu u ux 6Kiao 8 pasgumue HayKu.

beckoneunocmv munoorcecmea npocmuix uucen. Hucna u onunst ompesxkos. Payuonanvuvie wucna.
Ilompebrnocmys 6 uppayuonanvuwix yuciax. Llxona lugazopa

3apooicoenue ancebpvl 6 neopax apupmemuru. An-Xopesmu. Pooscoenue 6yKeeHHOU CUMBOTUKU.
1I. @®epma, @. Buem, P. /lexapm. Hcmopus éonpoca o naxodcoeHuu ¢opmyn KopHel areedpauieckux
ypaeuenuii cmenetet, bonvuux vemoipex. H. Tapmanws, [[c. Kapoano, H.X. A6ens, O.1anya.

llosaénenue memooa KoopoOuHam, NO380OAANULE20 NEPeBOOUMb ceoMempuyecKue 00beKnmvl Ha A3bIK
aneeopul. Ilosisnenue epaguxos pynkyuii. P. [lexapm, I1. @epma. [Ipumepwvl paznuunvlx KOopouHam.

3aoaua Jleonapoo Iluzanckozo (@ubonauuu) o «kponukax, uucia Pubonauuu. 3aoaya o
waxmamuou oocke. CXo0uMocnuv 2e0Mempuieckotl npozpeccuu.

Hcmoku meopuu geposmuocmeti: cmpaxogoe oeno, asapmuvie uepul. I1. @epma, b. Ilackans, A.
bepnynnu, A.H. Konmozcopos.

Om semnedenus k eceomempuu. Iughazop u eco wxona. @anec, Apxumed. I[lnamon u Apucmomerns.
Ilocmpoenue npasunbhvix MHO20Y201bHUKOG. Tpuccekyus yena. Keaopamypa kpyea. Yoeoenue xyoa.
Hcmopus yucna w. 3onomoe ceuenue. «Hauanay Eexnuoa. JI. Diinep, H.U. Jlobauesckuii. Hcmopus
nAMO20 nocmynama.

T'eomempus u uckyccmeo. I eomempuieckue 3aKOHOMEPHOCMU OKPYIHCATOUE20 MUPQ.

Acmponomus u ceomempus. Ymo u kax ysnanu Anaxcaeop, Ipamocgen u Apucmapx o pasmepax
Jlynot, 3emnu u Connya. Paccmosanus om 3emnu 0o Jlyner u Connya. HM3mepenue paccmosuusi om
3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu. JI.Dunep. H.U. Jlobauesckuu, I1.J1
Yeoviues, C. Kosanesckas, A.H. Konmozopos.

Mamemamuxa 6 paszsumuu Poccuu: Ilemp |, wxona mamemamuueckux u Ha8U2AyKUX HAayk,
paszsumue poccutickoeo ¢pnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviu.
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TeMaTnuyeckoe NJIAHNPOBAHUE

Martematunka
5 KJ1ace
Pazgen/Tema KoanyectBo
4acoB
Harypanpaplie gucna. 44
OOBIKHOBEHHBIE APOOH. 18
Hecaruunsie n1pooH. 45
I'eomerpudeckue Gurypsl. 3amepeHne reomeTpudeckux Guryp. 37
UncnoBsie 1 OyKBEHHBIE BRIPAKECHHUS. Y pAaBHEHHSL. 6
DNeMEeHTHI CTaTUCTHKH, BepossTHOCTH. KoMOMHaTOpHbIE 3a1a9m. 6
[ToBTOpEHUE, pe3EpB. 14
Bcero 170
MaremaTuka
6 xnacc
JennMocTh HaTypalbHBIX YUCEI 20
CrnoxeHue U BEIUMTaHUE P00 ¢ pa3HBIMY 3HAMEHATEIIIMHU 25
YMHOXEHUE U JieJIeHUEe OOBIKHOBEHHBIX JApo0ei 35
OTHOIIEHHS ¥ TIPOTIOPIIHH 19
[lomoxxuTeNbHBIE U OTPHUIIATEBHBIE YHCIIA 40
KoopanHate! Ha TIIOCKOCTH 12
Pemenne ypaBHeHMI 12
[ToBTOpEHHME, PE3EPB. 7
Bcero 170
Auredpa
Pasnen/Tema KoauyecTtBo yacos
Bba3zoBoe YrayoueHnoe
u3yueHue u3yueHue
MareMaTudeckuil si36IK. MaTeMaTrudeckas MOJIENb. 14 26
Jluneitnas QyHKIUSA 13 20
CreneHs ¢ HaTypaJlbHBIM MTOKa3aTelleM U €€ CBOWCTBA 8 14
OnHouneHsl. ApudMeTHIECKUE OTepaIliy HaJl OTHOWICHAMH. 8 11
MHorousieHbsl. ApupMeTHIeCKUe Onepanruy HaJ MHOTOWICHAMHU. 15 26
PaznoxeHnue MHOTOUJICHOB HA MHOXKHUTENN 18 30
OyHKIWA ¥ = X° 8 13
Cucrembl ABYX TUHEWHBIX YPaBHEHHH C ABYMSI HEM3BECTHBIMHU 12 17
[MoBTopenwue, pe3eps. 6 13
Bcero 102 170

8 kiacce
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AureOpandeckue ApooH. 24 23
[Mousitre 0 QyHKIUAX 18
Keanparusie kopau. KBagpatuunas GyHKIUS 18
KBajpaTHble ypaBHEHUSI. 20 20
PanyionansHble ypaBHEHHSI M CUCTEMBI ypaBHEHUIA. 15
®ynkuus y=\x. CBOICTBA KBAJPATHOTO KOPHSL. 30
Ksanparuunas ¢pyukmums. Oyakuus y=K/x 27
Hepasenctna. 15
Anrebpanveckue ypaBHEHUSI. 26
OneMeHThI TEOPUU JIETUMOCTH. 11
[ToBTOpEHUE, pe3eps. 7 18
Bcero 102 170
9 knace
HepagencTsa 1 cucteMbl HEpPaBEHCTB. 17
HepagencTsa 1 cucteMbl HEpPaBEHCTB. 32
CucteMsl ypaBHEHUIA. 15 33
UwucnoBsle GyHKIAN 23 23
[Iporpeccun 13 27
DJeMEeHTHI CTAaTUCTHKH, KOMOMHATOPHUKH, TEOPUH BEPOSITHOCTEH. 15 18
[ToBTOpeHwue, pe3eps. 19 37
Bcero 102 170
I'eomeTpus
7 ki1ace
OcCHOBHbI€ OHATHSI T€OMETPHUH. 11
IIpu3HaKku paBeHCTBA TPEYTONIbHUKOB. 17
[lapamiensHOCTS. 13
CoOTHOIIEHHS MEX]ly CTOPOHAMH U YTIIaMH TPEYTOJIEHHKOB. 18
[ToBTOpEeHue, peseps. 9
Bcero 68
8 kiacc
YeThIpEXyroNbHUKH. 14
OKpyX HOCTb. 14
[Inomaayu MHOTOYTOJIEHUKOB. 12
[TogoGue TpeyroasHUKOB. 20
[ToBTOpeHwME, pe3eps. 8
Bcero 68
9 KiIacce
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BeKTOpBI " KOOpAWHATLI.

21

CoOTHOIICHHMS MEXIY CTOPOHAMH H yTITIAMU TPEYTOIEHUKOB. 12
JlvHa OKPY>KHOCTH M IUIOMIA/ b Kpyra. 10
I'eomeTpuyeckue mpeoOpa3zoBaHusl MIIOCKOCTH. 8
DNEMEHTHI CTEPEOMETPUH. 6
[ToBTOpEHUE, pe3eps. 11
Bcero 68
Hroro 850 1054
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