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l'[.ﬂa}mpyeMble pe3yJbTaThl IPEAMETA «MaTeMaTHKa»

JInYHOCTHBIMM pe3yJibTaTaMH H3y4yeHUs npeamera «MaremaTuka» (B BHUJE CIEIYIOMIUX
y4eOHBIX TpenMeToB: 5—6 kiacc — «Marematuka», 7-9 wimacc — «AnreOpa» u «l['eomerpus»)
SIBJISIFOTCSI CIIEAYIOLIUE KaueCTBa:

— HE3aBUCHUMOCTb U KPUTUYHOCTH MBIILICHUS;
— BOJIL U HACTOMYMBOCTD B JOCTHKEHHUH LIEIH.
CpencTBoM JOCTHKEHMSI 3TUX PE3YIbTATOB SIBIISIETCA:
— cUCTeMa 3a/laHui y4ueOHUKOB;
— IPEJCTaBJICEHHAs B yUeOHHMKAX B SIBHOM BUJIE OpraHU3alMsI MaTepralia o MPUHIMITY MUHIUMAaKCa;
— HCII0JIb30BaHHE COBOKYITHOCTH TEXHOJIOTUN, OPUEHTUPOBAHHBIX HAa Pa3BUTHE CAMOCTOSTEIbHOCTH U
KPUTHYHOCTH MBILUIEHHS: TEXHOJIOTHUS POOJIEMHOr0 AHauora, TEXHOJIOTHsI IPOAYKTUBHOIO UTEHMUS,
TEXHOJIOTUS OLIEHUBAHUS.
MetanpeagMeTHBIMH pe3ylibTaTaMU U3ydeHHs Kypca «MaremaTuka» sBiseTcs (OpMUPOBAHHE

YHUBEpCaJIbHBIX yueOHbIX Aeictuil (Y'Y ).

PeryasituBubie YY/I:

5—-6-11 knaccol
— CaMOCTOSITENIBHO 0OHapyscusams W GOPMYIHPOBATh YYEOHYIO TPOOJIEeMy, OMPEACIsATh IIEJb
yueOHO 1eATeNbHOCTH, BBIOUPATh TEMY IIPOEKTA;
— 6bl0gUcamb BEPCUU pElIeHUs NpoOiieMbl, OCO3HaBaThb (M HHTEPHPETUPOBATH B Ciydae
HE0OXO0IMMOCTH) KOHEUHBI pe3ynbTaT, BBIOMPATh CPEJICTBA JOCTHKEHMS LEIN U3 MPEAJIOKEHHBIX, a
TaK)K€ UCKaTh UX CAMOCTOSTENIbHO;
— cocmaénams (MHAUBUIYAJIbHO WIH B IPYIIINE) IJIaH PEIIeHUs POo0IeMbl (BBIIIOJHEHHUS IPOEKTA);
— paboTas 1o TUIaHy, ceepsimb CBOM JACHCTBUS C IEIbIO U, TP HEOOXOIUMOCTH, UCTIPABIIATH OMIUOKH
CaMOCTOSITENIBHO (B TOM YHUCIIE U KOPPEKTUPOBATh IJIaH) — B IMAJIOTe C YUUTEIIEM COBEPUIEHCNEO8ANb
CaMOCTOSITENIbHO BbIpaOOTaHHbIE KPUTEPUU OLIEHKH.

7-9-i1 knaccol
— CaMOCTOSITENIbHO OOHapyscueames U opmyaupoeams MpoOIeMy B KIACCHOM M MHAMBUIYaJIbHOMN
y4eOHOU 1eATETLHOCTH;
— 6bl08U2AMb BEPCUU PEILEeHUs NMpOoOJIeMbl, OCO3HABATh KOHEUHBIM pe3ysbTaT, BbIOUpATh CPEACTBa
JOCTHKEHUS 1IeJIM U3 IPEUI0KEHHBIX WU UX UCKAaTh CAMOCTOSITENILHO;
— cocmaénams (MHAUBUIYAJIbHO WIH B IPYIINE) [JIaH PEeIIeHUs POo0IeMbl (BBIIIOJHEHHUS IPOEKTA);
— no0bUpams K KaXI01 podieme (3a7aue) aaeKBaTHYIO € TEOPETUISCKYIO MOJICIIb;
— paboTas 1o MpeaIoKEHHOMY MJIM CaMOCTOSITEIbHO COCTABJICHHOMY IUJIaHy, UCNOIb308amb HAPSIY C
OCHOBHBIMM U JIOIOJHUTENIbHbIE CpeJICTBa (CIpaBOYHAsi JIUTEpaTypa, CJIOKHbBIE MPHOOPHI,
KOMIIBIOTED);
— NIAHUPO8AamMsb CBOIO MHAMBUAYAJIBbHYIO 00pa30BaTelbHYIO TPACKTOPHUIO;
— pabomamp 10 CaMOCTOSITENIbHO COCTaBJICHHOMY IUJIaHYy, CBEPSSICh C HUM U C LIEJIbIO AESITEIbHOCTH,
UCIPAaBJISAsl OIMOKU, UCTIOJIB3YSI CAMOCTOSITENILHO MTOA00paHHbIe cpeicTBa (B TOM yuciie U MIHTepHeT);
— cBOOOJHO 1071b308ambCs BbIPAOOTAHHBIMU KPUTEPHUSIMHU OLIEHKU U CAaMOOLEHKHU, UCXO/s U3 LIETU U
HUMEIOLIUXCS KPUTEPUEB, pa3inyas pe3yabTaT U CriocOObl IEHCTBHI;
— B XOJI€ MIPE/ICTaBICHUS MPOEKTA 0a8ams OYeHK) €ro pe3yiabTaTaM;
— CaMOCTOSITEIbHO 0CO3HA8aMb IPUUMHBI CBOETO YCI€Xa UM HeycleXa U HaXOUTh CIIOCOOBI BHIXOA
U3 CUTYyallUU Heycliexa;
— yMemb oyeHums CTENEHb YCIENTHOCTH CBOCH MHIMBUIYaIbHOW 00pa30BaTEIbHOM 1€ATEIbHOCTH;
— 0aéamb OYeHKy CBOMM JIMYHOCTHBIM KauyecTBaM M 4epTaM XapakTepa («KaKOoB 5»), ONpEAeNsTh
HaIPaBJIEHUS CBOETO PA3BUTHS («KAKUM s XOUY CTaTh», «4TO MHE JJIsl 3TOrO HAJ0 CAETIATh).
Cpeocmeom ¢opmuposanuss perylaTuBHbIX Y'Y ][ ciiy)kaT TEXHOJIOTHS MPOOJEMHOTO aMajiora Ha
JTarne M3y4eHUs HOBOIO MaTepualla M TEXHOJIOTHs OLEHUBAaHUS O0Opa30BaTENbHBIX JOCTHKEHUI
(y4eOHBIX yCIIEXOB).



ITo3naBarenbubie YY /:

5-9-i1 knacco
— AHATU3UPOBAMb, CPABHUBAMD, Kldccuduyuposams u 06006wame HaKkThl U SIBICHUS;
— ocywecmenams CpaBHEHHUE, KIACCU(PUKALUIO, CAMOCTOATEIbHO BBIOMpPAs OCHOBAHUSI M KPUTEPUHU
JUIS YKa3aHHBIX JIOTHYECKUX OIlepaluil; CTPOUTH KIACCU(PHUKALUIO MYTEM TUXOTOMHYECKOTO JENIEHUS
(Ha OCHOBE OTpHULIAHUSA);
— cmpoums JOTMYECKM OOOCHOBAaHHOE paCCyXKIEHHE, BKJIIOYAIOIlEee YCTAaHOBJIEHHWE HPUUYMHHO-
CIICICTBEHHEIX CBS3CIi;
— c030a8amsb MaTEMaTHUYECKUE MOIETIN;
— COCTaBJISITh TE3UCHI, pa3jMuYHble BHJbI IJIAHOB (MPOCTHIX, CIOXKHBIX U T.I.). [IpeoOpazoBbIiBaTh
nH(pOpMaLIHIO U3 OJJHOTO BUJIA B APYroi (TabiuIly B TEKCT, AUarpaMMy U IIp.);
— @bIYUMBIEAMb BCE YPOBHU TEKCTOBOM MH(OPMALIUU.
— yMemb onpeoensmv BO3MOXKHbIE HCTOYHUKUA HEOOXOJHMMBIX CBEIEHUHM, MPOU3BOIUTH IMOUCK
nH(popMaluY, aHAIU3UPOBATh U OLICHUBATh €€ TOCTOBEPHOCTD.
— IOHMMas MO3UIMI0 JPYrOro 4YeloBeKa, paziuuams B €ro peud: MHEHHE (TOUKY 3peHus),
JI0Ka3aTeNbCTBO (APryMEHThI), (PaKThl; THUIIOTE3bl, AKCHOMBI, T€OpUU. [lJIsI 3TOr0 caMOCTOSTENBHO
HCI0JIb30BaTh pa3jnyHble BUbI UT€HUS (M3ydaroliee, IpOCMOTPOBOE, O3HAKOMUTEIBHOE, TOUCKOBOE),
NPUEMBI CITYLIAHHUS.
— caMOMY c030aeamb UCTOYHUKU MH(POPMAIMU Pa3HOI0 TUIA U JUIsl pa3HbIX ayJUTOpHUH, cCOOII0IaTh
MH(OPMaLIMOHHYIO TUTHEHY U MTpaBuiia HH(OOPMALIMOHHON O€301acHOCTH;
— YMETb UCNOIb306amb KOMIIBIOTEPHBIE M KOMMYHHUKAIIMOHHBIE TEXHOJIOIMHM KaK MHCTPYMEHT JUJIS
JOCTHUKEHHS] CBOUX Iiesiell. YMeTh BbIOMpATh a/IeKBaTHBIE 33Jauy€ MHCTPYMEHTAJIbHbIE NPOTrpaMMHO-
annapaTHble CPE/ICTBA U CEPBUCHI.
CpenctBoM (opmupoBaHus Mo3HaBaTeIbHBIX YY/[ ciayxar y4eOHBIM MaTepHall W TPEXKIE BCETO
MIPOJIyKTUBHBIE 3aJJaHUS Y4eOHUKA, [T03BOJISIOIINE [IPOIBUTATHCS 110 BCEM ILIECTH JIMHUSAM Pa3BUTHSL.
1-s1 JIP — Mcnonb30BaHMe MaTeMaTHYECKUX 3HAHUW JJISI PEIICHUS PA3JIMYHBIX MATEMATUYECKUX 3a]1a4
1 OLICHKH TOJTY4YE€HHBIX PE3YJIbTaTOB.
2-s1 JIP — CoBOKYMHOCTh YMEHHUH 0 UCIIOJIB30BAHUIO JOKA3aTeIbHONW MaTeMaTHUECKOM pedH.
3-a JIP — CoBokynHOCTb yMEHHUH MO paboTe ¢ HHpOpMaLUeil, B TOM 4YHCIE€ U C pa3IMYHbIMU
MaTeMaTUYECKUMH TEKCTAMH.
4-s JIP — YMeHus UCIOJIb30BaTh MaT€MaTUYECKUE CPENCTBA I M3YYEHHS] M ONUCAHUS PEajbHBIX
MPOLECCOB U SIBJICHUIA.
5-s JIP — He3aBUCUMOCTB M KpUTUYHOCTH MBILIUICHHUS.
6-s1 JIP — BoJyig 1 HACTOMYMBOCTD B JOCTIDKEHUH IIEJIH.

KommyHukatuBHbie YY /I:

5-9-i1 knacco
— CaMOCTOSITENIBHO Op2aHu306b16ams y4eOHOE B3aUMOJICHCTBUE B rpynne (onpeaensTh oOuue 1einu,
JOTOBapUBAThCS IPYT € APYroM U T.1.);
— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb ap2yMeHmbl, IOITBEPKaas UX (haKTaMu;
— B JIUCKYCCUU yMemb 8bl08UHYMb KOHTPAPTYMEHTHI;
— YUUTBCS KpUMUYHO OMHOCUMbCA K CBOEMY MHEHHIO, C JOCTOMHCTBOM MPU3HABAMb OUTMOOYHOCTD
CBOEro MHEHHS (€CII OHO TaKOBO) U KOPPEKTUPOBATH €TO0;
— MOHUMAas MO3UILHI0O JPYroro, pasiuuams B €ro peuu: MHEHHE (TOUYKY 3peHusl), J0Ka3aTeslbCTBO
(aprymeHTsl), (DaKThI; TUTIOTE3bI, AKCHOMBI, TEOPHH,
— yMemb B3MJISIHYTh Ha CUTYalLlMIO C MHOM MO3ULIUU U 00208apuU6amscsi C TOAbMHU UHBIX TO3ULIUH.

Cpeocmeom  opmuposaruss KOMMYHUKATUBHBIX Y Y ][ coyKar TEXHOJOTHs MPOOJIEMHOTO auajiora
(moGyxmaomuil ¥ MNOABOAAIIMN JUAJIOT) U opraHu3anus paboThl B MalbIX TpyHnax, TakxKe
HCII0JIb30BaHKE HA YPOKaX 3JIEMEHTOB TEXHOJOTUU MPOJYKTUBHOIO YTCHHUS.



IIpenmeTHbIMH pe3yJbTaTaMH M3ydeHHs mpeaMera «MareMaTuka» SBISIOTCS ClEIYyIOIINe
YMEHHUS.

5-i1 kaace
Hcnonvzoeame npu peuieHUM MaTeMaTHYECKHUX 3a7ad, UX OOOCHOBAHMHU M IPOBEpPKE HailIEHHOTO
pelIeHUs] 3HAHUE:

- Ha3BaHW W TOCIJIENOBATEJIBHOCTA YHCENI B HaTypalibHOM psay B mnpenenax 1000 000
(c KaKoro uKcIa HAYMHAETCS 3TOT Psijl, Kak 00pa3yeTcsl Kax/10€ CIEAYIOLIEe YUCIO B 3TOM PsAY);

- Kak oOpasyeTcs Kax/jas cienyromas cuéTHasi eIMHULA;

- Ha3BaHMs U MOCIEA0BATEILHOCTD Pa3psiI0B B 3allMCU YHCTIA;

- Ha3BaHMs U MOCIEA0BATEIbHOCTh MEPBBIX TPEX KIIACCOB;

- CKOJIBKO pa3psoB COAEPKUTCS B KaXKJIOM KJIacce;

- COOTHOILIEHUE MEXIY pa3psiaMu;

- CKOJIBKO €TMHUI] Ka)KJIOTO Kjlacca COAEPKUTCA B 3alIUCH YHCIIA;

- KaK YCTpO€Ha MO3UIMOHHAs AECATUYHAs CCTEMAa CUUCIICHMUS;

- €AMHMIIBI HM3MEpPEHUs BEJIMYMH (JUIMHA, Macca, BpeMs, IUIOLaJb), COOTHOIICHUS MEXIY
HUMU;

- (YHKIMOHATBHONH CBS3M MEXKIYy TpyNIaMud BedWYuH (IIeHa, KOJIMYECTBO, CTOMMOCTH;
CKOPOCTb, BPEMSI, PACCTOSIHUE; IPOU3BOAUTEIBHOCTh TPY/1a, BpeMs paboThl, paboTa).

Buinonnams  yctaeie Bbrumcienuss (B mpeaenax 1000 000) B ciayuasix, CBOIUMBIX
K BbIYHCICHUsM B mpenenax 100, 1 MUChbMEHHBIC BBIYMCIICHUS B OCTAIBHBIX CITy4dasX; BBITOJIHSITH
MIPOBEPKY MPABUIBHOCTH BBIYUCIICHHI;

- 6vlnoanams yMHOKeHue u nenenue ¢ 1 000;

- 8bIYUCAAMb 3HAUYEHUS YMCIOBBIX BBIPAXEHHH, cojaepkalux 3—4 aelcTBUs cO CKOOKaMH
u 0e3 HUX;

- packiaovléams HATYpaIbHOE YHUCIIO HA MPOCTbIE MHOKHUTEIN;

- HaxoOumv HaWOOJIBIIUI OOIIMN JAeIUTeNh U HauMEHbIIee OoOlee KpaTHOE HECKOJIbKUX
qHCell;

- peuiamy TIPOCTHIE U COCTABHBIE TEKCTOBbBIE 3a]1a4H;

- 8bLINUCLIBAMb MHOMXECTBO BCEBO3MOXKHBIX PE3YJIbTAaTOB (HMCXOJ0B) MPOCTEHIINX CITy4alHbIX
AKCIEPUMEHTOB;

- Haxooumwv BEPOSATHOCTU MPOCTEHIINX CIy4ailHbIX COOBITHIA;

- pewiamv ynoOHBIM Ui ce0s crocoOoM (B TOM 4YHCIIE U C NOMOUIbI0 Tabmuil U rpadoB)
KOMOMHATOpHbIE 3aJauu: Ha T[EPECTAHOBKY U3 TpEX DIEMEHTOB, IMpPaBWIO MPOU3BEICHMUS,
YCTaHOBJIEHUE YHKCIIa MTap HA MHOKECTBE U3 3—5 DJIIEMEHTOB;

- pewiamv ynoOHBIM Ui ce0s crocoboM (B TOM 4YHCIE U C HNOMOUIbIO Tabuuil U rpadoB)
JIOTUYECKHE 3aa4H, coJiepxaline He 6osiee TpEX BhICKa3bIBaHUIA;

- yumams WHGOPMALIMIO, 3aIMUCAHHYI0 C IOMOLIbIO JIMHEHHBIX, CTOJOYAaThIX U KPYrOBBIX
THarpaMM;

- cmpoums MPOCTEUINE JINHENHBIE, CTOJI0YAThIe U KPYTOBbIE AUATrPAMMBbI;

- HaxoOumv PELIECHUS GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX HCIOJIb3YIOTCA
MaTeMaTHYECKHUE CPE/ICTBA;

- co30asamb TPOAYKT (pe3yiabTaT MPOEKTHON AEATEIbHOCTH), JJI1 U3YYEHHUsS] M OIHCAHMS
KOTOPOTO MCHOJIb3YIOTCSI MAaTEMAaTUYECKUE CPECTBA.
6-i1 ka1acc

Hcnonvzoeame Tpu peUIeHUM MaTeMAaTUYECKUX 3ajJad, UX OOOCHOBAaHHWHM U IPOBEPKE
HAaWJICHHOTO PEIICHNs] 3HAHUE O:

- JIECSATHYHBIX POOSIX M MpaBHIIaX ACHCTBUI ¢ HUMH;

- OTHOIIEHHSIX W MPOTIOPIIHSIX; OCHOBHOM CBOMCTBE MPOIIOPIINH;

- IpsIMOM U 0OpaTHOM MPONOPLMOHATIBHBIX 3aBUCUMOCTSX U UX CBOMCTBAX;



- TPOIICHTAX;

- TENBIX U JPOOHBIX OTPUIATEIBHBIX YHCIIaX; PAIlHOHAIBHBIX YUCIIAX;

- TpaBWJIE CPABHEHUS PAIlIOHAIEHBIX YUCEIT;

- TpaBWJIAaX BBHITIOIHEHHUS OTIEPAMi HAJl pallHOHAIBHBIMH YHCIAMU; CBOMCTBAX OTIEPAIIH.

— Cpasnueamsv NecATUIHBIE IPOOH;

- BbINOAHAMb OTIEPALIUH HAJl IECITUIHBIMU JIPOOSIMH;

- npeobpazosvleams NECITHUHYIO TPOOb B OOBIKHOBEHHYIO U HA000POT;

- OKpyensimb LENbIE YNCIIa U IECITUIHBIE TPOOH;

- Haxooums MPUOIKEHHBIC 3HAUEHUS BEJTMYNH C HEJTOCTATKOM M U30BITKOM;

- 8bINONHAMb TIPUOTHKEHHBIC BRIYMCICHHS U OLEHKY YHCIIOBOTO BBIPAKCHHS,

- Oelums YUCI0 B JAaHHOM OTHOIIECHHU;

- HaxoO0ums HEU3BECTHBIN YICH MPOTIOPIIHH;

- HaxoO0ums TAHHOE KOJMYECTBO IMPOIEHTOB OT YHCIIA M YHCIIO 10 M3BECTHOMY KOJIHMYECTBY
MPOIICHTOB OT HETO;

- HaxoO0ums, CKOJBKO MPOIIEHTOB OJHO YHCIIO COCTABIISET OT APYTOro;

- ygeiuyusams W YMEHBIIATh YUCIIO HA TAaHHOE KOJMYECTBO MPOIICHTOB;

- peuiams TEKCTOBBIE 33/1a4H HA OTHOIICHHUS, IIPOTIOPITUH U IPOIICHTHI;

- cpaenusamy Ba PaMOHAIBHBIX YHCTIA,

- BbINOAHAMb OTIEPAIMU HAJ PAMOHAIBFHBIMU YHCIAMH, UCIIOJIB30BaTh CBOWMCTBA OIEpalUit
IUTSL yIIPOIICHUS BEIYUCIICHHI;

- peuiams KOMOMHATOPHBIE 33/1a4H C TIOMOIIBIO TIPAaBUIIa YMHOKEHHS,

- Haxooums BEPOSATHOCTU MPOCTEHIINX CIydyallHbIX COOBITHIA;

- peuiamsp TIPOCTEHIITNE 3a/1a4X HA OCEBYIO M IIEHTPATBHYIO CHMMETPHIO;

- pewiams TIPOCTEHINNE 3a/1a4M HA pa3pe3aHne U COCTABICHUE T€OMETPHUECKUX PUTYP;

- HaxoO0ums PEUICHUS KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCIIOJIB3YIOTCS
MaTeMaTU4YeCKUE CPE/ICTBA;

- co30aéamv TPONYKT (pe3ylnbTaT MPOEKTHOW NEATETBHOCTH), Ui W3YYEHUS W OIHMCAHUS
KOTOPOTO UCTIOJB3YIOTCSI MaTEMAaTHYECKHE CPEICTBA.

7-1 Kaacc.
Aureopa

Ucnonvzoeams Tpu peIICHUH MaTEeMaTHYECKUX 3a/ad, WX OOOCHOBAaHWU U MPOBEPKE
HAaWJICHHOTO PEIICHNs] 3HAHUE O:

- HaTypaJbHbIX, UEJbIX, PALIMOHAIBHBIX, UPPALHOHAIBHBIX, TEHCTBUTEIBHBIX YUCIIAX;

- CTENEHU C HAaTypaJbHBIMH MOKA3aTEISIMHU U UX CBOMCTBAX;

- OJHOYJICHAX W MPABUJIAX JICHCTBUHI C HUMU;

- MHOTOYJIEHAX W MpaBWIaX JEHCTBUN C HUMU;

- (hopmynax coKpaméHHOTO YMHOXEHNS,

- TOXJECTBAaX; METOJIaX I0KA3aTSIbCTBA TOXKICCTB;

- JINHEMHBIX YPAaBHEHUSX C OJHOM HEU3BECTHOM M METOJAX X PEUICHHUS;

- CHCTEMaXx JBYX JIMHEHHBIX YPABHEHUM C ABYMSI HEU3BECTHBIMU M METOJAX UX PEUICHUS.

- Buinonnsme necTBHUSA ¢ OQHOWICHAMY M MHOTOYWICHAMH;

- Y3Haeams B BEIPAKECHUIX (DOPMYIIBI COKPAIIEHHOTO YMHOXKCHHUS U IPUMEHSITh UX;

- packnaovbléams MHOTOWICHBI HA MHOXKHTEIIH;

- 6bINOJHAMb TOXKJIECTBEHHBIC MPE0OPA30BAHUS TIENIBIX ANTeOPanYECKUX BBIPAKCHUM;

- 0oKa3vleamuv MPOCTEUIITNE TOKICCTBA;

- HAX0O0umb YUCIO COUCTAHUN U YUCIIO Pa3MEIICHUN;
pewiamsb JTNHEVHBIE YPABHEHUS C OJTHOM HEU3BECTHOM;

- pewiamsb CHUCTEMbl JIByX JIMHEHMHBIX YpPaBHEHUH C JIBYMS HEHU3BECTHBIMH METOJIOM
MTOJICTAHOBKH U METOJIOM aJIr€OpandecKoro CIOKCHUS;

- pewiamsb TEKCTOBBIE 3aJja4H C TOMOIIBIO JINHEHHBIX YPABHEHUHN U CUCTEM;

- HAX00umwv PEICHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPHIX



- HUCIOJIB3YIOTCS MaTeMaTHUECKUEe CPEJICTBA;
- co30asamb TPOAYKT (pe3yabTaT HMPOEKTHOW JEATENbHOCTH), JUISl U3YYEHUS M OIHCAHMS
KOTOPOTO MCHOJIb3YIOTCSI MAaTEMAaTUYECKUE CPECTBA.

7-H KJacc.
I'eomerpus

Hcnonvzoeams Tpu peUIeHUM MaTeMAaTUYECKUX 3ajJad, UX OOOCHOBAaHHWHM U IPOBEPKE
HAaWJICHHOTO PEIICHNs] 3HAHUE O:

- OCHOBHBIX N'€OMETPUYECKUX MOHATHUAX: TOUYKA, NpsAMasi, INIOCKOCTh, JIyd, OTPE30K, JJOMaHas,
MHOTOYT'OJIbHUK;
OTIpEe/IeNIEHUH YIJla, OUCCEKTPHUCHI yIila, CMEXKHBIX U BEPTUKAJIbHBIX YIJIOB;
CBOMCTBaX CMEXHbBIX U BEPTUKAIbHBIX YIJIOB;
OTpE/IeNIEHUU PaBEHCTBA FEOMETPUUECKUX (PUTYp; MPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB;
reOMETPUUECKUX MeCTaX TOYEK; OHUCCEKTpUCE yria M CEepeAUHHOM MEpPHEHIAUKYISIpe K
OTPE3KY KaK F€OMETPUUYECKUX MECTAX TOYEK;

- ONpEJEJIEHNH NapauIeIbHbIX NPSAMBIX; IPU3HAKAX U CBOMCTBAX MapaljIesIbHbIX MPSIMBIX;

- aKCHMOME NapaJUIeIbHOCTH U €€ KPaTKOW HCTOPUH;

- (opmyIie CyMMBI yIJIOB TPEYTOJIbHUKA;

- OIIPEACIICHUH U CBOMCTBAX CPEIHEU JIMHUM TPEYrOJIbHUKA;

- teopeme Daeca.

- [Ipumensms CBOWCTBA CMEKHBIX U BEPTUKAIBHBIX YIJI0B IIPU PELICHUN 3a/1a4;

- HaxoOumv B KOHKPETHBIX CUTYyallUsIX paBHbIE TPEYTOJbHUKH U JJOKA3bIBaTh UX PABEHCTBO;

- YCmanasaueams NapajljIebHOCTb NPAMBIX U IPUMEHSTh CBOMCTBA MTAPAJUIEIbHBIX IIPSMBIX;

- npumMeHAmb TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA;

- UCNnob306amb TEOPEMY O CPEIHEH JIMHUM TPEYTONbHHKA U Teopemy Daeca IpH peLICHUH
3az1a4;

HAaxooums PelIeHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 337a4, B KOTOPBHIX HUCIIOIb3YIOTCS
MaTeMaTHU4YECKHUE CPE/ICTBA;

- co30asamb TPOAYKT (pe3yabTaT NPOEKTHOW JEATENbHOCTH), JUISl U3YYEHUS U OINHMCAHUSA
KOTOPOTO MCHOJIb3YIOTCSI MAaTEMAaTUYECKUE CPECTBA.

8-i1 kaacc.
Aureopa

Hcnonvzoeams Tpu peUIEHUM MaTeMAaTUYECKUX 3aj4ad, UX OOOCHOBAaHHWHM U IPOBEPKE
HAaWJICHHOTO PEIICHNs] 3HAHUE O:

- anreOpandeckoy JpoOu; OCHOBHOM CBOMCTBE ApOOU;

- IpaBWIax JEHCTBUH C anreOpanyecKuMu ApoosimMu;

- CTEMeHsX C IEeJIBIMU ITOKa3aTeNIIMU M UX CBOMCTBAX;

- CTaHJapTHOM BH/JIE YMCJIA;

k .
- GyHKIMAX Yy =kx+b, y = x2, y = —, UX CBOMCTBax U rpadukax;
x

- HOHSTHM KBaJIPaTHOIO KOPHS U apu(pMETHUECKOTr0 KBaJIpaTHOIO KOPHS;

- CBOMCTBax apu(pMeTHUUECKUX KBAJAPATHBIX KOPHEN;

- GyHKIMH y = Jx , eé cBoiictBax 1 rpaduke;

- (dopmyiie 111 KOpHEH KBaJpaTHOTO YpaBHEHUS,

- Teopeme Buera 115 npuBeaéHHOro 1 00LIEro KBapaTHOTO YpaBHEHMUS;

- OCHOBHBIX METOJAX pPELIEHUsS LENbIX PalMOHAIbHBIX YPAaBHEHUN: METOJE pa3lioKEeHUs Ha
MHO>KHMTEIN U METO/I€ 3aMEHbI HEU3BECTHOM;

- MeTojie peuieHus APOOHBIX pallMOHAIBHBIX YpaBHEHUM;

- OCHOBHBIX METOJIaX PEIIECHUS CUCTEM PAallMOHAJILHBIX YPABHEHHH.

Cokpawams anredpandeckue 1poou;

- 8bINOIHAMb ApUPMETUYECKUE AEUCTBUS C alredpandecKuMu Apo0sMu;



UCNONb306amb CBOMCTBA CTENIEHEH C LEJIBIMU NIOKA3aTesIMU [IPU PELICHUHU 3a7ay;
3anucevléams 4KciIa B CTaHIAPTHOM BU/E;
8bINOIHAMb TOXKIECTBEHHbIE MTPe0oOpa30BaHuUs pallMOHAIBHBIX BbIPAKEHHUIH;

. 2 k N
cmpoums Tpaduku GyHKUMH y =kx+b, y=x", y =— M UCHOJb30BaTh UX CBOWCTBA MpPU
X

pEILIeHNH 3a]1aY;
- 8bIYUCAAMb APUPMETHUECKUE KBAIPATHbIE KOPHU;
npuMeHsAmb CBOUCTBA apu(PMETUUECKUX KBAJAPATHBIX KOPHEN IIPU PELLIEHUH 3ajay;

cmpoumsb TpaduK QyHKIUU y = Jx W ncnonssosars ero ceoiictsa P PELICHUH 3a/1a4;

peuwiamsb KBaIpaTHbIE YPaBHEHUS,
npumeHnsams TEOpeMy Buera nipu pemeHun 3anadg;

- pewiamp 1ENbIE PALMOHAIBHBIE YPABHEHUS METOJIOM Pa3JI0KEHUS HA MHOKHUTEIN U METOJIOM
3aMEHBI HEM3BECTHOI,

- pewiams IPOOHBIE YPaBHECHHUS;

- pewiamsb CUCTEMBI PAllMOHAIIBHBIX YPABHEHHUI;

- pewiamsb TEKCTOBBIE 33Ja4M C MOMOUIBIO KBAJAPaTHBIX M PALMOHAJIBHBIX YPAaBHEHUH M HUX
CHCTEM,

- HAxoO0ums PEUICHUS KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX HCIIOJIB3YIOTCS
MaTeMaTHUYECKUE CPEJICTBRA;

- co30asamb TPOAYKT (pe3yibTaT MPOEKTHOU AESITENbHOCTH), JUISl W3y4EHUS U OIHUCAHHS
KOTOPOT'O MCHOJIB3YIOTCSI MATEMaTUYECKUE CPEACTBA.

8-i1 kiacc.
I'eomerpus

Hcnonvzoeams Tpu peUIEHUM MaTeMAaTUYECKUX 3aj4ad, UX OOOCHOBAaHHWHM U IPOBEPKE
HAaWJICHHOTO PEIICHNs] 3HAHUE O:

- ONpENENIEHUU MapajuiesiorpamMmma, pomOa, NpAMOYTrOJbHHKA, KBaJapaTa; UX CBONCTBAaX H
MPU3HAKAX;

- ONPEJENICHUH Tpalleluu; JIEMEHTaX Tpareunun; TEOpeMe O CpeIHEHN JIMHUU Tpanely;

- ONPEJEIIEHUU OKPYKHOCTH, KPyra U UX JIEMEHTOB;

- TeopeMe 00 U3MEPEHUHU YTJIOB, CBSI3aHHBIX C OKPYKHOCTHIO;

- ONpENENICHUM M CBOMCTBAX KacaTelbHBIX K OKPY)KHOCTH; TEOPEME O paBEHCTBE JIBYX
KacaTeNbHbIX, IPOBEIEHHBIX U3 OJIHON TOUKHU;

- OIIPEACJICHUH BIIMCAaHHOM U ONMCAHHOM OKPYXHOCTEM, UX CBOWCTBAX;

- ONPENEJICHUU TPUTOHOMETPUYECKUE (PYHKIHUU OCTPOTrO YIyla, OCHOBHBIX COOTHOIIEHUI
MEXAYy HUMU;

- mpuéMax peuieHus NPSIMOYTOJIbHBIX TPEYrOJIbHUKOB;

- TpUTrOHOMETpHUUYECKUX PyHKUMsIX yrioB oT 0 go 180°;

- TeopeMe KOCHHYCOB M TEOpPEME CUHYCOB;

- mpuéMax peuieHus IPOU3BOJIbHBIX TPEYTOJIbHUKOB;

- (opmynax JuIs MIOIIaAU TPEyroybHUKa, apajljiesiorpaMmma, Tpaneluu;

- teopeme Iudaropa.

- llpumensims TPU3HAKU U CBOMCTBa MapajuiesorpaMma, pomOa, MpsSMOYroibHHKA, KBajpaTa
IIpY pELIeHUH 3a]1aY;

- peuwiamp TIPOCTENIINE 3aa4X HA TPALICLHUIO;

- HaxoOoums TPATyCHYIO MEpYy YIJIOB, CBSI3AHHBIX C OKPY)KHOCTBIO; YCTaHaBIMBAaThb HX
PaBEHCTBO;
npuMeHsAmb CBOMCTBA KacaTeJIbHBIX K OKPYXHOCTH IIPH PEIICHUHU 33]1aY;
peuiams 33]]a4d Ha BIUCAHHYIO U OMIMCAHHYIO OKPY>KHOCTH;
8bINOIHAMb OCHOBHBIE FT€OMETPHUUECKUE ITOCTPOCHUS C TOMOUIBIO IIUPKYIIS U TUHEHKU;
Haxooums 3HAUYEHUS TPUTOHOMETPUYECKUX (YHKIHMM OCTpOro yria uepe3 CTOPOHBI
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA;



npUMeHAmMb COOTHOLIEHUSI MEXAY TPUTOHOMETPUUECKUMH (YHKIMSIMU MIPH PELLICHUH 3a/1ay;

B 4aCTHOCTH, 110 3HAYCHUIO OI[HOI\/'I us3 q)yHKIII/Iﬁ HaxXoIUTh 3HAUYCHUA BCEX OCTAJIBHBIX,

pewams TPSIMOYTOJIbHBIE TPEYTOJIbHUKH;
c600umb paboTy ¢ TpUroHoMeTpuyeckuMu ¢GyHkuusMu yrioB ot 0 go 180° k cmywaro

OCTPBIX YIJIOB;

npuMeHAmb TEOPEMY KOCUHYCOB M TEOPEMY CUHYCOB MPHU PELIESHUH 3a/1a4;

peuiams TPOU3BOJIbHBIE TPEYTOJIbHUKHY;

Haxooums TUIOIIA/IU TPEYTOJIbHUKOB, TapaJlIeIOrpaMMOB, TpareLuii;

npumenamsb TeopeMy [ludaropa npu pemenuu 3anay;

Haxooums MPOCTEUIINE TEOMETPUUECKIE BEPOSITHOCTH;

HAaxooums PelIeHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33a4, B KOTOPBIX HUCIIOIb3YIOTCS

MaTEMaTHYCCKHUEC CPCACTBA,

co30asamv TPOAYKT (pe3ynbTaT MPOCKTHOW NEATENbHOCTH), IS WU3YYCHUS W OIMHCAHUS

KOTOPOI'0 UCIIOJB3YIOTCA MAaTEMATUICCKHUE CPCACTBA.

9-i1 kaacc.

Auredpa

Ucnonvzoeams Tipu pelieHUd MaTEMaTUYECKHX 3a]lad, UX OOOCHOBAHMM W TPOBEPKE HAMJIECHHOTO
perieHus 3HaHHeE O:

CBOMCTBAX YHCIIOBBIX HEPABEHCTB;

METOJIaX PELICHUS JIMHEHHBIX HEPABEHCTB;

CBOMCTBaxX KBaJpaTUYHON PYyHKLINU;

METOJIaX PELICHUS KBaJAPAaTHBIX HEPABEHCTB;

METO/IE UHTEPBAJIOB JUIsl PELICHNs pAllOHAIBHBIX HEPABEHCTB;
METOJIaX PELICHUS CUCTEM HEPABEHCTB;

cBolicTBax M rpaduke GyHKIMHU y = x" PH HATYPAIBLHOM 7;
OIIPENICTICHUN U CBOMCTBAX KOPHEH CTEIECHH 71

CTENEHSIX C pallMOHAIILHBIMU [T0KA3aTEIsIMU U UX CBOMCTBAX;
ONpEJENICHUH W OCHOBHBIX CBONCTBax apupMeTudyeckoil mporpeccuu; Qopmynae s

HaXO0XKJICHUSA CyMMbI €€ HECKOJIbKHX INEPBLIX YJICHOB,

ONpEJENICHUH M OCHOBHBIX CBOMCTBaX TE€OMETPUYECKON mporpeccuu; Gopmyne ais

HaXO0XXJICHUSA CyMMbI €€ HECKOJIbKHX INEPBLIX YJICHOB,

dbopmyne mnas CyMMBI OECKOHEYHON TE€OMETPHUYECKOW MPOTPECCHU CO 3HAMEHATeNIeM,

MCHBIINM 110 MOOYJIIO €AWHUIIBI.

3a/1a4;

Hcnonvszoeams cBOMCTBA YUCIIOBBIX HEPABEHCTB VI IPEOOpa30BaHMs HEPABEHCTB;
00Ka3vl8amy MPOCTEUIINE HEPABEHCTBA;

peuiams JTUHEWHbIE HEPABEHCTBA;

cmpoums TpaduK KBaIpaTUIHOW (PYHKIIMH M UCIIOJIB30BATh €r0 MPHU PEIICHUHN 3a/1a4;
peuiams KBaJIpaTHbIE HEPABEHCTBA;

peuiams pallMOHAIbHbIE HEPABEHCTBA METOJOM MHTEPBAJIOB;

peuiamsb CUCTEMbl HEPABEHCTB;

cmpoums rpapuk GyHKIMHM y = x” IIPU HATYPaIbHOM 7 M MCHOJIB30BATh €r0 NPH PEIIEHUH

HaxoO0ums KOPHU CTEIICHH 7;

UCNno1b306amsb CBOMCTBA KOPHEH CTENEHH 71 IIPU TOXKAECTBEHHBIX TPEOOPa30BAHUSIX;
HAaxoOums 3HAYEHUs CTENEHEH ¢ pallMiOHAJIbHBIMU I0KA3aTEISIMU;

pewams OCHOBHBIE 331a4l Ha apU(METUUYECKYIO U T€OMETPUUYECKYIO IIPOIPECCUH;

HAaxoO0ums CyMMy OECKOHEYHON I'€OMETPHUYECKOM MPOrpecCHH CO 3HAMEHATENIEM, MEHBIINM

10 MOAYJII0 €IUHHUIIbI;

Haxooums PEeUIeHUs «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1a4, B KOTOPbIX

HCIIOJIB3YIOTCA MAaTEMATUUCCKUE CPCACTBA,



- co30asamb TPOAYKT (pe3yabTaT HMPOEKTHOW JEATENbHOCTH), JUISl U3YYEHUS U ONMCAHUS
KOTOPOTO MCHOJIb3YIOTCSI MATEMAaTUYECKUE CPECTBA.

9-i KJacc.
I'eomerpus
Hcnonvszoeams npu peuieHUM MaTeMaTHYECKHUX 3a7ad, UX OOOCHOBAHMHU M IPOBEPKE HailIEHHOTO
pellIeHUs 3HaHUE O:

- IpHU3HAKax M0J00Hs TPEyroJbHUKOB;

- TeopeMe O MPOMOPLUUOHAIBHBIX OTPE3KAX;

- CBOMCTBE OMCCEKTPHUCHI TPEYTrOJIbHUKA;

- IPONOPLUUOHAIBHBIX OTPE3KAX B IPSIMOYTOJIbHOM TPEYrOJIbHUKE;

- IPOINOPLUOHAIBHBIX OTPE3KaxX B KPYre;

- TeopeMe 00 OTHOIIEHUH TUIOIIA /Iel TOJJOOHBIX MHOTOYT OJIbHUKOB;

- CBOMCTBax IMpaBWJIbHBIX MHOTOYTOJbHUKOB; CBS3M MEXJIy CTOPOHON MPaBHIBHOTO
MHOTOYT'OJIbHUKA U PaJInycaMy BIIMCAHHOTO U OMIMCAHHOTO KPYIOB;

- ONPENEJICHUH JJIUHBI OKPYKHOCTU U (opMyJie 17 €€ BBIUUCIICHNUS;

- (opmyIie IIOLAAH TPaBUILHOIO MHOTOYTOJIbHUKA,;

- ONpENeNIeHUH IUIoaau Kpyra u Gopmyne aias e€ BbluUCICHUS; GopMylie Uil BBIYUCICHUS
IJTIOIIAZEN YyacTen Kpyra;

- IpaBWIE€ HAXOXKJEHUS CYMMBbl U Pa3HOCTH BEKTOPOB, MPOU3BEACHHSA BEKTOPAa Ha CKaJsp;
CBOMCTBA 3TUX OIIEpaLINN;

- ONpEeJeNIEHNU KOOPAMHAT BEKTOPA U METOJIaX UX HAXOXKICHHUS;

- IpaBWJIE BHINIOJHEHUH omnepaluii Ha/l BEKTOpaMH B KOOpAWHATHOU (opme;

- ONPEIEJICHUHU CKAISIPHOTO IIPOM3BEICHUSI BEKTOPOB U (POpPMYIIe ISl €r0 HaXO0KICHUS;

- CBS3M MEX[Jy KOOpJAUHATaMH BEKTOPOB U KOOPJIMHATAMH TOYEK;

- BEKTOPHBIM U KOOPAMHATHBIM METO/IaX PEIICHUsI TEOMETPUUECKHX 3a/1au.
dopmynax  oObéMa  OCHOBHBIX  NPOCTPAHCTBEHHBIX  I'€OMETPUYECKUX  (puryp:
napajuienenunesaa, Kyoa, mapa, UIMHIpPa, KOHyca.

- Ilpumensms pU3HAKU MOJOOUS TPEYTrOJIbHUKOB IIPU PELICHUN 3a/1aY;

- peuwiams POCTEUIINE 331a4U Ha MPOTIOPLIMOHAIBHbBIE OTPE3KH;
peuiams TPOCTEHIINE 3a]Ja4ul HA IPAaBUIIbHBIE MHOTOYTIOJIbHUKY;
Haxooums JAJIUHY OKPYKHOCTH, TUIOIIA/Ib Kpyra U €ro 4acTeu;
8bINOIHAMb OTIEPALIMH HaJl BEKTOPaMU B TEOMETPUUYECKOI M KOOpANHATHOU (hopme;
Haxooums CKaJSIPHOE TIPOU3BEIEHHME BEKTOPOB U NPUMEHSATh €ro Uil HaxOXICHHS
Pa3IMYHbBIX FEOMETPUUECKUX BEJINYUH;

- peuwiamb T€OMETPUUECKHE 3a/1a4l BEKTOPHBIM U KOOPJIUHATHBIM METOJIOM;

- NpuMeHAmb TeOMEeTpUYeCcKUue NpeoOpa3oBaHUs IJIOCKOCTU IMPU PELIEHUH T'€OMETPUUYECKUX
3az1a4;

- HaxoOumb  OOBEMBI  OCHOBHBIX  IPOCTPAHCTBEHHBIX  I'EOMETPHUYECKUX  QUryp:
napajuienenunesaa, Kyoa, napa, HuIMHIpa, KOHyca;

- HaxoOumsv PELIEHUsl «©KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBHIX HUCIOIb3YIOTCS
MaTeMaTU4YECKHUE CPENICTBA;

- co30asamb TPOAYKT (pe3yabTaT HMPOEKTHOW JEATENbHOCTH), JUISI U3YYEHUS M OIHCAHMS
KOTOPOTO MCHOJIb3YIOTCSI MAaTEMAaTUYECKUE CPECTBA.

HJIaHI/IpyeMbIe pPe3yJabTaThbl H3YUCHUHA y‘-l66l-l01"0 npeamMeTra MmaTeMaTHuKa.

BbinmyckHUK HayuuTess B 5-6 kiaccax (Iuisi MCHOJIB30BAHUSI B IMOBCEIHEBHON KM3HHM M
o0ecreyeHUs1 BO3MOKHOCTH YCIIELIHOTO NMPOJ0JLKeHHsI 00pa3oBaHus HA 0a30BOM YPOBHeE)

e OmnepupoBaTh Ha 0a30BOM YypPOBHE TMOHSITHSIMH: MHOXECTBO, DJJIEMEHT MHOXECTBA,
MMOJIMHOKECTBO, TPUHAICKHOCTD;

® 33]aBaTh MHOXECTBA MIEPEUNCICHUEM UX 3JIEMEHTOB;



® HaxXOJUTh MepecedeHue, o0beMHEHNE, TIOJIMHOXKECTBO B IPOCTEUIITNX CUTYAIHIX
B noBceaHeBHOI KU3HU U NIPH U3YyYeHUHU APYTHX NPeIMETOB:

® pacro3HaBaTh JOTMYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS
Yucaa

e OnepupoBaTh Ha 0a30BOM YPOBHE TOHSATHSMHU: HATypajdbHOE YHCIO, IIEJI0€ YHCIIO,
0OBIKHOBEHHAS APOOB, AECITHIHAS IPOOb, CMEIIAaHHOE YK CIIO, PAIIMOHATLHOE YHCIIO;

® JCIIOJb30BAaTh CBOMCTBA 4YMCEN M IpaBWwiIa ACUCTBUH C PAlMOHAIBHBIMH YHCIIAMH IIPH
BBITIOJTHEHU U BBIYHCIICHHUIA,

® UCIIOJK30BATh MpPH3HAKH JAeTuMocTd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHWH BBIYHCICHUN
Y pELICHUH HECJIOXKHBIX 3a/1a4;

® BBINOJIHATH OKPYIJICHUE PAlMOHAJIbHBIX YUCET B COOTBETCTBUH C MPABUIIAMH;

® CpaBHUBaTh PallMOHAJIbHBIC YHCIIA.
B noBceaHeBHOI KU3HU U NIPH U3YyYeHUHU APYTHX NPeIMETOB:

® OILICHUBATH PE3YJbTAThl BEIYMCICHUN MPH PELICHUHN TPAKTUYECKUX 3a/a4;

® BBINOJIHATH CPABHEHUE YHCEI B PEAJIbHBIX CUTYalUsIX;

® COCTaBJISATh YHCJIOBBIE BBIPAKEHUS MIPU PEUICHUHU MPAKTUYECKUX 33Ja4 U 3aa4 U3 JAPYTHX
Y4€OHBIX MPEIMETOB
CTaTUCTHKA U Teopusi BepOSITHOCTEl

e [IpeacraBnsaTh JaHHBIC B BUE TAOIUII, JUArpaMM,

e yuTaTh HH(OPMAIUIO, IPEACTABICHHYIO B BUJI€ TAOJIHUIIBI, TUArPAMMBI,.
TexcroBble 3a1a4n

e Pemarh HECOXKHBIE CIOKETHBIE 33]]a4H Pa3HBIX TUTIOB Ha BCE apU(METUUECKHE NCUCTBUS;

® CTPOWTH MOJIETh YCIOBHS 3aa4yd (B BHUIE TAONHIIBI, CXEMbI, PUCYHKa), B KOTOPOW IaHBI
3HAYEHUS IBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYMH, C LUEIbIO TOUCKA PELICHUS 3a/1a4U;

® OCYHIIECTBIISATH CIOCOO TMOWCKA PEIICHHS 3a7a4d, B KOTOPOM DPAaCCY)KJICHHE CTPOUTCS OT
YCIIOBHUS K TPEOOBaHUIO WK OT TPEOOBAHUS K YCIIOBUIO;

® COCTAaBJISATH IUIAH PELICHUS 3a/1a4U;

® BBIJICIIATH ATAIlbl PEIICHUS 3a]1a4U;

® HHTEPIPETUPOBATH BBIYMCIUTEIBHBIE PE3YJNbTAaThl B 3aJaye, HMCCIEAOBATh IOJTYYEHHOE
pELICHHE 3a/1a4u;

® 3HATh PA3IMUKE CKOPOCTEH 00BEKTA B CTOSUECH BOJE, MPOTUB TEUCHUS U TI0 TCUCHUIO PEKH;

® pemarh 3aJa4M Ha HAXOXK/JECHHUE YaCTH YKHCJIa U YHUCIIA 110 €0 YacTH;

® pemath 3a7a4d Pa3HbIX TUNOB (HAa pabOTy, HA MOKYIKH, HA JBWKEHUE), CBSA3BIBAIOIINX TPU
BEJIMYMHBI, BBIJICTISTh 9T BEJTUYUHBI 1 OTHOIICHHUST MEKy HUMH;

® HAXOJUTh MPOLEHT OT YHUCIA, YHCJIO IO MPOLEHTY OT HEro, HaxOJHUTh HPOLIEHTHOE
OTHOIIIEHUE JIBYX YHUCEN, HAXOAUTh MPOLIEHTHOE CHUYKEHUE WU POLIEHTHOE MOBBIIICHUE BETUYUHBIL;

® pemarh HECIOKHBIC JIOTUYECKHE 3a]1a4U METOJIOM PACCYKACHUM.
B noBceaHeBHOI KU3HU U NIPH U3YyYeHUHU APYTHX NPeIMETOB:

® BBIJIBUTaTh THUIIOTE3bI O BO3MOXKHBIX MPEICIbHBIX 3HAYCHUSX MCKOMBIX BEJIIMYMH B 3a/a4e
(nenatb NPUKUIKY)

Harasanasi reomerpusi
I'eomeTrpuyeckue Gpurypsol

e OmnepupoBarb Ha 0a30BOM ypOBHE NOHATUSMHU: (purypa, Touka, OTPE30K, MpsMas, Jyd,
JIOMaHasl, yroj, MHOTOYTI'OJbHHK, TPEYIOJbHUK U YETBIPEXYTOJbHUK, MPSMOYTOJbHUK U KBajpar,
OKPY>KHOCTb U KpYT, IPSMOYTOJIbHBIN Napajuienenunen, kyo, map. M3o6paxars usyyaemsle GUrypsl
OT PYKH U C IOMOUIbIO JIMHEUKH U TUPKYIISL.
B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

e peuiaTh NPAaKTUYECKUE 3ajaul C IPUMEHEHUEM IPOCTEUIINX CBONCTB QUTryp.
H3mepenus u BbIYuCICHUS



® BBINOJIHATh U3MEPEHUE JIUIMH, PACCTOSIHUNA, BEJIUYUH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB JJISI
W3MEPEHUH JUIMH U YTJIO0B;

® BBIUYKCIIATH IJIOMIAAN TPSIMOYTOJIbHUKOB.
B noBceHeBHOM KU3HU M MPU U3YYEHUHU APYTUX MPeIMETOB:

® BBIUKMCIISTH PACCTOSIHUS HA MECTHOCTM B CTaHAAPTHBIX CUTyaUusX, IUIOMIAAN
MPSAMOYTOJIbHUKOB;

® BBHINIOJHATH MPOCTEHININE TOCTPOCHMUSI M U3MEPEHUS Ha MECTHOCTH, HEOOXOIUMBIEC B
peanbHOM )KU3HU
HcTropust MaTeMaTUKH

® OINKCHIBATH OT/ACJIbHBIE BBIJAIOIIMECS PE3YJIbTAThl, IOJYYCHHBIE B XOJ€ pPa3BUTHUS
MAaTE€MaTUKU KaK HayKH;

® 3HATh NPUMEPHl MATEMATUYECKUX OTKPBITUM M HUX aBTOPOB, B CBA3M C OTCUYECTBEHHOW W
BCEMUPHOU UCTOPUEIN
BbInyCKHUK MOJIyYUT BO3MOKHOCTh HAYUYMThCH B 5-6 Kiaccax (1719 o0ecniedyeHHs] BO3MOKHOCTH
yCIELIHOr0 NPO0JIzKeHHs 00pa3oBaHusi HA 02a30BOM M yI1y0JEHHOM YPOBHSX)
DJIeMEeHTHhI TEOPUM MHOKECTB M MaTeMATHYECKOM JIOTUKH

e  OnepupoBaTh MOHATUSIMH: MHOYKECTBO, XapaKTEPUCTUKA MHOXKECTBA, JIEMEHT
MHOYECTBA, ITyCTO€, KOHEUYHOE 1 OECKOHEYHOE MHOKECTBO, IIOMHOKECTBO, MPUHAIICKHOCTb,

®  OmpeneNsITh NPHUHAISKHOCTh 3JEMEHTAa MHOXXECTBY, OOBEIUHEHUIO U TMEPECCUCHHIO
MHOJKECTB;
3a/1aBaTh MHOKECTBO C ITIOMOILBIO ITEPEUHCIICHHS] JIEMEHTOB, CJIOBECHOTO OIUCAHUS
B noBceHeBHOM KU3HU M MPU U3YYEHUHU APYTUX MPeIMETOB:

® pacrno3HaBaTh JOTMYECKA HEKOPPEKTHBIEC BHICKA3bIBAHMUS;

® CTPOUTH IEMOYKH YMO3AKIIOUEHUN Ha OCHOBE MCIIOJIb30BaHUsI MPABUJII JIOTUKHU
Yucaa

e  OnepupoBaTh MOHATHUSAMH: HATYpaJbHOE YUCIIO, MHOXKECTBO HATypPaIbHBIX YHCE, IIEJI0C
YUCJIO, MHOXECTBO IIETBIX YHCEN, OOBIKHOBEHHAs NpoOb, NecATHYHAs ApoOb, CMEIIAHHOE YHCIIO,
palMOHAJIBHOE YMCJIO, MHOKECTBO PAIMOHAJIBHBIX YHCEN, TIE€OMETpHUYECKas HHTEpIpeTalus
HATypaJbHBIX, LEIbIX, PALIUOHAIbHBIX;

® TOHWMATh U OOBSCHATH CMBICI TTO3UIITMOHHOM 3aMTMCH HATYpAIbHOTO YHUCIIA;

®  BBINOJHATh BBIYUCICHUS, B TOM YHCJIE C HCIOJB30BAHUEM NPUEMOB pPalMOHAIBHBIX
BBIYUCIICHUH, 000CHOBBIBAThH AJITOPUTMBI BHITIOJIHEHUSI ICHCTBUI;

®  HCIOJIb30BaTh NMPU3HAKU IETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMbI U IpOU3BEACHUS
YHUCEJT MPU BBHITTOJTHCHUHU BBIYUCICHUN U PEIICHUH 3a/1a4, 000CHOBBIBATH NMPU3HAKHU JCIIUMOCTH;

®  BBINOJHATH OKPYIJIEHUE PALIMOHAIBHBIX YHCEN C 3aJJaHHOW TOYHOCTBIO;

®  YIOPSAOYMBATH YKCIIA, 3AMMUCAHHBIC B BUJI€ OOBIKHOBEHHBIX U JCCITUYHBIX IPOOCi;

e naxoauTh HOJ[ u HOK uuncen u ucnosib30BaTh UX MPHU PEIICHUN 3a/1a4.

®  OIIEpUPOBATH MOHATUEM MOJYJIb YUCIA, TEOMETPUUECKAS] MHTEPIPETALIMSA MOJTYJIA YHUCIIA.

B noBceaHEeBHOM KU3HM U NIPU U3YyYEHHUH APYTHX NPeIMETOB:

® [PUMEHSTh IpaBHJIa MPUOIMKEHHBIX BBIYMCIECHUN IPU PEHIEHUH NMPAKTUYECKUX 33734 U
pELIeHNH 3a]a4 JPYTUX y4EOHBIX [IPEIMETOB;

®  BBINOJHATH CPABHEHHUE PE3YJIbTATOB BBIYMCIICHUN IIPU PELICHUN NPAKTUYECKUX 3a]ad, B
TOM 4YHCJI€ PUOIUKEHHBIX BHIYMCIICHUI;

® COCTaBJISITh YHUCJIOBBIE BBIPAXKEHHWS W OLEHUMBATh WX 3HAYEHUS [PU PELICHUU
MPaKTUYECKUX 3a7a4 U 3aJa4 U3 IPYruX y4eOHbIX IPEIMETOB;
YpaBHeHHUsS] U HEPABEHCTBA :

e OnepupoBaTh TMOHATUSMHU: PABEHCTBO, YHCIOBOE pPAaBEHCTBO, YpaBHEHHE, KOPEHb
YPaBHEHUS, PEUICHUE YPABHEHNUsI, YACIOBOE HEPABEHCTBO
CraTncTHKA M TeOpusi BepOSATHOCTEMH



e OnepupoBaTh MOHATUSMHU: CTOJIOUAThle M KPYrOBbl€ AMArpaMMbl, TaOJUIBl JAHHBIX,
cpenHee apuMeTHIecKoe,

®  U3BJEKaTh, MH()OPMALIHIO, TPEICTABICHHYIO B TaOIUIaX, HA AUarpaMMax;

®  COCTaBJISITH TAOJULIbI, CTPOUTH AUArpaMMbl HA OCHOBE JAHHBIX.

B noBcegHeBHOM KU3HM U NPH U3YyYEHUH IPYTUX NPeIMeTOB:

®  U3BJIEKaTb, MHTEPIPETUPOBATH U IMPeoOpa3oBbIBATh HH(DOPMAIMIO, MPEICTABICHHYIO B
TabJIMLax ¥ Ha JuarpaMMax, OTpaXkarollyl0 CBOWCTBA M XapaKTEPUCTUKH PEAbHBIX MPOIECCOB U
SIBJICHUI
TexcToBble 3a1aun

e Pemarth mpocThle U CIOXHBIE 3aJaud pPa3HbIX THUIOB, a TaKXKE 3a/Ja4l IMOBBIIIEHHOU
TPYIAHOCTH;

® UCIOJIb30BaTh pa3Hble KpaTKHUE 3alKUCH KaK MOJEIM TEKCTOB CIIOXKHBIX 3aday s
MIOCTPOEHHMSI IIOMCKOBOM CXEMBbI U pPELIECHUS 3a1a4;

e 3HATh U NPUMEHATH 00a crocoba Moucka pemeHus 3aaa4 (0T TpeOoBaHUSI K YCIOBUIO U OT
yCIIOBHUS K TPEOOBaHUIO);

e  MOJEIMPOBATH PACCYKJIEHUS IIPU MOUCKE PEUICHUs 331a4 C IIOMOILBIO IPad-CXEeMBbI;

®  BBIJEIATH ATAlbl PELICHUS 33a4U U COACpKaHUE KaXK0ro dTana;

®  HHTEpNPETUPOBATH BHIYMCIUTENIbHbIE PE3Y/IbTAThl B 3ajaue, HCCIENOBaTh IMOJy4YEHHOE
pellIeHre 3a/1auH;

®  aHAJIM3UPOBATH BCEBO3MOKHBIE CUTYAal[MM B3aUMHOIO PACIOJIOKEHMS JABYX OOBEKTOB U
U3MEHEHHE HX XapaKTEePUCTUK IPU COBMECTHOM JABM)KEHUU (CKOPOCTh, BpPEMs, PACCTOSIHUE) IPHU
pelleHUH 3ajad Ha JABW)KEHHME JBYX OOBEKTOB Kak B OJHOM, TaK M B IPOTHUBONOJIOMNKHBIX
HaIpaBJICHUSX;

®  HCCIEeOBaTh BCEBO3MOKHBIE CUTYallMU IpU PEUICHUM 3aJady Ha JIBM)KEHUE II0 PEKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA,

e  pelath pa3HOOOpa3HbIE 337aUu «HA YaCTU»,

e pemath U 000CHOBBIBATH CBOE pELICHHE 3aJad (BBIICISITh MAaTEMaTHUYECKYyI0 OCHOBY) Ha
HAaXO0XJEHHUE YacTH YUCJIa U YKCIa 110 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMbICIIA Ipo0u;

e O0CO3HaBaThb M OOBACHATH HUACHTUYHOCTh 3aJlad pa3HbIX THUIIOB, CBS3BIBAIOIIUX TPHU
BEJIMYMHBI (Ha paboTy, HA MOKYIIKH, Ha JBM)KEHUE); BBIACIATh 3T BEJIUYMHBI U OTHOLICHUS MEXIY
HUMHU, IPUMEHSATh UX [IPHU PEIICHUN 33]1a4, KOHCTPYHPOBATh COOCTBEHHbBIE 33/1a4M YKa3aHHBIX THIIOB.
B noBcegHeBHOM KU3HM U NPH U3YyYEHUH IPYTUX NPeAMETOB:

e  BBIJCIATH IPHU PEIICHUU 33]a4 XapaKTEPUCTUKH paccMaTpUBaeMOW B 3a/laye CUTYAllUH,
OTJIMYHBIE OT PEAJbHBIX (T€, OT KOTOPBIX a0CTParupoBaJUCh), KOHCTPYHUPOBATh HOBBIE CUTYAIUH C
y4€TOM ITHX XapaKTEpUCTUK, B YACTHOCTH, NpPU PEIICHUU 337a4 HA KOHLIEHTpAlMM, YYHUTHIBATh
IUIOTHOCTDH BEILIECTBA;

e pemath U KOHCTPYUPOBaTh 33Jayd Ha OCHOBE PACCMOTPEHHUS PEaJbHBIX CUTYyalui, B
KOTOPBIX HE TpeOYETCsl TOUHBIN BBIYMCIUTEIbHBIA PE3yIbTaT;

e  pelath 3a/la4M Ha ABU)KEHUE I10 peKe, pacCMaTpHBasi pa3Hble CUCTEMbI OTCUETa

Harasinnasi reomerpust
I'eomeTpuyeckue purypnbl

e OnepupoBaTh MOHATUSAMHU (QUrypa, TOUYKA, OTPE30K, MpsMas, Jyd, JIOMaHas, yro,
MHOT'OYTOJIBHHUK, TPEYTOJIBHUK M YETBIPEXYTOJIBHUK, ITPAMOYIOJIBHUK M KBAJpPAT, OKPYKHOCTb U KpYT,
MPsIMOYTOJIbHBIN Napasuienenune, Kyo, npusma, map, IupaMuia, HUIUHAP, KOHYC;

® U3BJIEKaTb, MHTEPIPETUPOBATH U MNPEeoOpPa3oBbIBATH HHPOPMAIMIO O TE€OMETPUUYECKHUX
¢burypax, IpeICTaBICHHYIO Ha YepTekKax
e u300paxkaTh H3y4aeMmble (QUIYpbl OT PYKH U C MOMOIIbIO JIMHEHKH, LUPKYJSA, KOMIBIOTEPHBIX

WHCTPYMEHTOB.

B noBceaHEeBHOM KU3HM U NIPU U3YyYEHHUH APYTHX IPeIMETOB:

e  pelarh NPaKTUYECKHE 3a/1a4M C IPUMEHEHHEM MTPOCTEHIINX CBOUCTB (QUTyp



N3mepenusi u BbIYHCIEHUS

®  BBINOJHATH U3MEPEHHE JUIMH, PACCTOSIHUHM, BEITMYUH YIJIOB, C IMIOMOIIHI0 HHCTPYMEHTOB
TS U3MEPEHUH UTHH U YTJIOB;

® BBIUUCIAATH IUIOMIAAH  TPSIMOYTOJIBHUKOB, KBaJpaToB, OOBEMBI  MPSMOYTOJIBHBIX
napajuiesienune108, Kyoos.
B noBceqHeBHO¥ KM3HM ¥ NPU U3YyYEHHH IPYTUX MPeIMETOB:

®  BBIUUCIIATH PACCTOSIHUS HAa MECTHOCTH B CTaHJAPTHBIX CHUTYaIUSAX, IJIOMIATN YYacTKOB
PSIMOYTOJIbHON (hOpMBI, 00bEMBI KOMHAT;

®  BHINOJIHATH POCTEHININE TIOCTPOCHHUSI HA MECTHOCTH, HEOOXOJMMBIE B PEalTbHON JKHU3HU;

®  OLICHUBATb Pa3MEPBI PeanbHbiX 00BLEKMOE OKPYACAIOUJe20 MUpa
Hcropus MmaTeMaTHKH

J XapakTepru30BaTh BKJIAJ BBIJAIOIINXCS MAaTEMAaTHKOB B PAa3BUTHE MAaTEMATUKH U MHBIX
Hay4yHbIX oOnacreit

BbinmyckHuk HayuuTess B 7-9 kiaccax (sl MCIOJIb30BAHHMST B IOBCEJHEBHOW SKM3HM M
o0ecrieyeHUs1 BO3MOKHOCTH YCIIELIHOTO NMPOJ0JLKeHHsI 00pa30BaHusl HA 0a30BOM YPOBHE)

DJieMeHTbI TeOPHU MHOKECTB 1 MATeMaTHYeCKOH JIOTUKH

e  OnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMHU: MHOXECTBO, JJIEMEHT MHOXECTBA,
ITOJIMHOK€ECTBO, TPUHAJIEKHOCTB;

®  33]aBaTh MHOXECTBA IIEPEYUCIICHUEM UX HIEMEHTOB;

® HaXOJUTh [epeceueHue, 00beIMHEHHE, T0AMHOKECTBO B IPOCTEHIINX CUTYALIUSIX;

e omepupoBaTh Ha ©0a30BOM YpOBHE TOHATHUAMHU: OIpeAeJeHHe, akcuoma, Teopema,
J0Ka3aTelIbCTBO;

® IIPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI IS TOATBEPKHEHUS CBOMX BBICKA3bIBAHUM
B noBcegHeBHOM KU3HU U NIPH U3YYEHHHU APYIHX NIPEIMETOB:

®  HCIOJIb30BaTh TIpaduyeckoe NPEACTABICHUE MHOXKECTB /ISl OIUCAaHUS pealIbHbIX
IIPOLIECCOB U SIBJICHUH, PU PELICHUH 33/1a4 IPYrUX yUeOHBIX MPEIMETOB
Yucaa

e OnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHSIMH: HATypalbHOE YHCIO, LEJIOE YHCIIO,
OObIKHOBEHHast  ApoOb, JecsAiTUYHas JpoOb, CMeIIaHHas JpoOb, palHOHAJIbHOE  YHCIIO,
apudmMeTryecKuil KBaJIpaTHbBIN KOPEHb;

®  CIOJIb30BaTh CBOMCTBA YUCEN U MPABUJIA JEHCTBUMN IIPU BBINIOJHEHUH BBIYMCIICHUN;

®  HCIOJIb30BATh MPHU3HAKK AEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBITOJTHEHUH BBIYUCICHUN U
pELIEHUHN HECIOKHBIX 3a/1a4;

®  BBINOJHATH OKPYIJICHUE PALIMOHAIBHBIX YHACEI B COOTBETCTBUU C IIPABUIIAMM;

®  OILICHMBATh 3HAYCHHUE KBAJPATHOIO KOPHS U3 MOJIOKHUTEIBHOIO LIEJIOT0 YUCIIA;

®  pacrno3HaBaTh PAMOHAIBHBIC U UPPALMOHAIIBHBIE YHCIIA;

®  CpaBHMBATH YHUCIA.

B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  OLEHMBATh PE3yJIbTAThl BBIYUCICHUN IPU PEILIEHUU IPAKTUUECKUX 3a/1a4;

®  BBINOJIHATH CPABHEHUE YHCEJl B PEAJIbHBIX CUTYALIHSIX;

®  COCTaBJISITh YHMCIIOBBIE BHIPAKEHUS MPU PEIICHUN NMPAKTUYECKUX 3a7ad U 3aJa4 U3 JIPyrux
Y4€OHBIX MPEIMETOB
ToxnecTBeHHbIE IPe0OPa30BAHUA

e BoInonHATH HeECHOXKHbIE MpeoOpa3oBaHMsl U BBIUMCICHHUS 3HAYEHUN YHUCIIOBBIX
BBIPAKEHUH, COJIEPKALUX CTEIIEHU C HATYPaJIbHBIM MOKA3aTeIeM, CTEIIEHU C LEJbIM OTPULIATEIbHBIM
MOKa3aTesem;

®  BBLINOJIHATH HECJOXKHbIE IpeoOpa3oBaHMs LEJIbIX BBIPAKEHUN: pPACKPBIBATh CKOOKH,
MIPUBOJIUTH TIOJIOOHBIE ClIaraeMble;



®  HCIOJIb30BaTh (OPMYJIbl COKPAIIEHHOIO YMHOXEHHS (KBaapaT CyMMBbl, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAJPaTOB) JUIsl YIPOIIEHHSI BHIYMCIICHUI 3HaYEHUI BbIPAyKEHUII;

®  BBIIIOJIHATH HECIIOKHbIE MTPE0Opa3oBaHUsl JPOOHO-TUHENHBIX BHIPAKEHUN U BBIPAXKEHUH ¢
KBa/IpaTHBIMU KOPHSIMH .

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUM JPYTUX NPeIMeTOB:

e [IOHMMAaTh CMBICJI 3aIMCH YKCJIa B CTAaHIAPTHOM BUJIE;

e  omnepupoBaTh Ha OA30BOM YpOBHE MOHATHUEM «CTAaHIApTHAs 3alKCh YUCIIay
YpaBHeHusI U HepaBeHCTBA

e OnepupoBaTh Ha 0a30BOM YypOBHE IMOHSATUSIMH: pPaBEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHUE, KOPEHb ypaBHEHUS, PELLICHUE YpaBHEHUS], YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE
HEpaBEHCTBA;

®  [IPOBEPATH CIPABEIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JMHEeHHbIE HEPAaBEHCTBA U HECIIOKHbBIE HEPABEHCTBA, CBOSIINECS K JIMHEHHBIM;
pelIaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YPaBHEHUN, HEPABEHCTB;

IIPOBEPSATH, SIBJSETCS JIU IaHHOE YUCIIO PELICHUEM YpaBHEHUS (HEPaBEHCTBA);
pelaTh KBaJpaTHbIe ypaBHEHUS 10 (popmMylie KOpHEH KBaJApaTHOTO YpaBHEHUS;

e  n300paXkaTh peLICHNs] HEPABEHCTB U UX CUCTEM Ha YHCIIOBOU MPSIMOM.

B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeIMeTOB:

®  COCTaBJISITH U pelllaTh JUHEWHbIE YPaBHEHUSI IPU PELICHUH 3a7a4, BOZHUKAIOLIUX B IPYrUX
Y4E€OHBIX MpeIMeTax
D yHKUUHA

®  HaxoJUTh 3HAUCHHE (PYHKIUU MO 3aJaHHOMY 3HAUEHUIO apryMEHTa;

® HaxoJUTh 3HAYCHHE aprymMeHTa IO 3a/JaHHOMY 3HAu€HUI0 (QYHKIMH B HECIIOKHBIX
CUTYaIUsIX;

®  ONIpENENSTh M0JIOKEHHE TOUKH 110 €€ KOOpAuHATaM, KOOPIAUHATHI TOUKU MO €€ MOJIOKEHUIO
Ha KOOPJIMHATHOM TJIOCKOCTH;

e 10 rpadpuKy HaXoJWUThb OOJIACTH OMNpeAESICHUS, MHOXECTBO 3HAUEHUH, HyIU (DyHKLIHH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHUs U yObIBaHUS, HauOoJIbllIee U HAUMEHbIIIEe
3HaueHus (QyHKINH;

e  cTpouTh rpaduk JTUHEHHON QYHKINH;

® [IpPOBEpATh, SABJIAETCA JIM JAHHBIA rpapuk rpapukoM 3aiaHHOM (yHKUMHM (JIMHEWHOM,
KBaJIpaTUYHOM, 00OpaTHOM MPONOPLHUOHAIBHOCTH);

e ompeneNsaTh MNPUONMKEHHBIE 3HAYEHUS KOOPAWHAT TOYKU IepeceueHus: rpadukoB
bynxumii;

e omnepupoBaTb Ha 0a30BOM YpPOBHE MOHATUSMU: IOCIEIOBATEIBLHOCTb, apU(pMETHUECKas
Iporpeccusi, reoMeTpuyecKas Iporpeccus;

e pemarh 337ayd HAa IMPOTPECCHM, B KOTOPHIX OTBET MOXET OBbITh MOJIy4yeH
HETOCPEACTBEHHBIM MOICYETOM 0€3 MpUMEHEHUS (POPMYIL.

B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  WCIOJIb30BaTh IpaUKHU pPEaJbHBIX IPOLIECCOB M 3aBUCUMOCTEH JUIsl ONpPENENICHUS HX
CBOMCTB (HamOOJbIlINE U HAMMEHbIINE 3HAYEHHUS, MPOMEXYTKH BO3pacTaHusd M YObIBaHHUA, 00JacTu
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX 3HAUEHUH U T.11.);

®  KCIIOJIb30BaTh CBOMCTBA JIMHEWHON (QYHKIMU U ee TpaduK NpU pelIeHUH 3a1ad U3 JIPYrux
y4eOHBIX MPEIMETOB

CTaTHCTHKA U TeopHsi BEPOSITHOCTEN MOCTABUTH MOCJIe TEKCTOBBIX 32/1a4, KAK € COJePKAHUM.
e lImers mpencraBiieHHE O CTATUCTUYECKUX XapaKTEPUCTHUKAX, BEPOSTHOCTH CIy4alHOTO
COOBITHS, KOMOMHATOPHBIX 3a7a4aX;



e pemarh NpocTelnire KOMOMHATOPHBIE 3aJadyd METOJOM IMpPsIMOTO0 M OpPraHU30BaHHOI'O
nepedopa;

®  [IpEACTaBJIATH JAHHBIE B BUJIE TAaOIUL, 1UarpaMM, rpadukos;

® yyTaTh UHPOPMAIMIO, IPEICTABICHHYIO B BHI€ TaOIHUIIbl, AMArpaMMBbl, rpaduKa;

o ONpeAC/IsATb OCHOBHBIC CTATUCTUUCCKUE XapaKTCPHUCTUKH YU CIIOBBIX Ha60pOB;

o OLCHUBATb BEPOATHOCTDH COOBITHSA B HpOCT@fIHIHX crydasx;

® HMCTh NIPEACTABIICHUC O POJIKM 3aKOHA OOJIBIIINX YKCEJI B MACCOBBIX SBJIEHUSIX.
B noBceqHeBHOM KM3HM U MPH U3YyYeHUH JPYTHX MPeAMETOB:

e  OICHMBATH KOJIMICCTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iepedopa;

o HMCTDh NPECACTABIICHUC O POJIU MMPAKTUICCKHU JOCTOBCPHBIX U MAJIOBEPOATHBIX CO6BITPII>'I;

o CpaBHHUBAaTb OCHOBHBLIC CTATUCTUUYCCKHUC XapPaKTCPUCTHUKHU, IIOJIYYCHHBIC B IIPOLCCCC
peICHUA HpHKHaI[HOﬁ 3aa4yu, U3y4CHHA PCAJIbHOI'O SABJICHUA,

o OLCHUBATDb BEPOATHOCTH PCAJIbHBIX COOBITHH U SIBJIIEHUN B HECJIOKHBIX CUTyalluiaXxX

TexcToBble 3a1aun

e PemaTh HEeclIOXKHBIE CIOKETHBIE 3a/1a4M PAa3HbIX TUIIOB HAa BCE apU(PMETHUECKUE JeHCTBUS;

®  CTPOUTH MOJENb YCJIOBHS 3a7auu (B BHJE TaOIUIbI, CXEMbI, PUCYHKAa WM YPAaBHEHHUS), B
KOTOPOI1 1TaHbl 3HAUEHUS JABYX U3 TPEX B3aUMOCBSI3aHHBIX BEIMUNH, C LIEJIbIO IOUCKA PEIICHUS 3a]1a4H;

®  OCYLIECTBIIATH CIIOCOO IMOMCKA PELIEHMs 3a/laud, B KOTOPOM PACCYXKAECHUE CTPOUTCS OT
yCIIOBHUSA K TPEOOBaHUIO WM OT TPEOOBAHUS K YCIOBUIO;

®  COCTaBJISATH ILJIaH PELICHUS 3a/1a4H;

®  BBIJEIATH ATAlbl PEUICHUS 33/1a4H;

®  HHTEpNPETUPOBATH BHIYMCIUTENIbHbIE PE3Y/IbTAThl B 3ajaue, HCCIENOBaTh IMOJy4YEHHOE
peleHue 3a/1a4u;

®  3HATh pa3MuKe CKOPOCTE 00bEKTa B CTOSTYEH BOJE, IPOTUB TEUEHUSI U IO TEUCHUIO PEKH;

e  pelaTh 3aJ1a4M Ha HAX0K/IEHNWE YacTH YMCIIa U YUCIIa [0 €ro YacTH;

e  pelaTth 3aJ1a4M pa3HbIX TUIOB (Ha padoTy, HAa MOKYNKH, Ha IBUKEHUE), CBSI3bIBAIOIINX TPU
BEJIMYMHBI, BBIJICNIATH 3TH BEJIMYMHBI U OTHOLLIEHUS] MKy HUMU;

® HaxoOOUTh MPOLEHT OT YHWCIa, YUCIO MO MPOLUEHTY OT HEro, HaXOJWUThb IPOLIEHTHOE
CHID)KEHME WJIM MTPOLIEHTHOE MOBBIIICHUE BEIUYNHbL;

®  peuaTh HECJIOKHBIE JIOTHYECKHE 3a7]a4ull METOJIOM PACCYXACHUM.
B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  BBIJBUIaTh TMIIOTE3bl O BO3MOXHBIX MPENEIbHBIX 3HAUCHUSIX UCKOMBIX B 3aJau€ BEJIUYUH
(nenatb NPUKUJKY)
I'eomeTrpuyeckue Gpurypsol

e  OnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSIMH F€OMETPUUECKUX PUTYD;

e  u3BJEKaTb MH(OPMALIMIO O FEOMETPUUECKUX (pUrypax, Mpe/CTaBICHHYIO Ha 4yepTexax B
SIBHOM BHUJIE;

® [PUMEHSTH Ui pelIeHUs 3a7ad FeOMETPUYECKHE (aKThl, €CIU YCIOBUS UX IMPUMEHEHHUS
3aJlaHbl B IBHOU (hopMme;

e  pelarh 3a/1a4M Ha HaX0X/IEHNE T€OMETPUYECKUX BEJIMYMH 10 00pa3liaM Ui aJlrOpUTMaM.

B noBceaHeBHOI KU3HU U NIPH U3YyYeHUHU APYTHX NPeIMETOB:

®  CIOJIb30BaTh CBOMCTBA T'E€OMETPHYECKHX (UTYp M pelieHdus THUIOBBIX 3ajad,
BO3HUKAIOIINX B CUTYAIUsAX MOBCEAHEBHOM )XKM3HU, 3a/1a4 IPAKTUYECKOTO COACPKAHUS
OTHOIIEeHUA

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSTHUSMU: PAaBEHCTBO (Uryp, paBHBIC (QHUTYPHI,
PaBEHCTBO TPEYrOJIbHUKOB, MApPaUICIbHOCTh MPSMBIX, MEPICHIUKYISIPHOCTh MPSIMBIX, YIJIbI MEXKIY
MPSIMBIMU, TIEPIICHANKYJIISP, HAKITOHHAS, TTPOCKITHSI.



B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  HCIOJIb30BaTh OTHOILEHUS JUIS PEUICHHUs MPOCTEHIINX 3a7ay, BOSHUKAIOIIMX B pealbHOU
KU3ZHU
N3mepenus u BbIYuCIeHUS

e  BoInonHATh U3MEpEHHUE AJIUH, PACCTOSHUN, BEJIMYUH YIJIOB, C MOMOILBIO UHCTPYMEHTOB
JUIS U3MEPEHUH JJIUH U YIJIO0B;

®  [PUMEHSATH GOPMYIbI IEPUMETPA, MIIOIIATU U 00bEMA, MO TOBEPXHOCTU OTIACIIbHBIX
MHOTOTPAaHHUKOB IPU BbIUKCICHUSX, KOTJIa BCE JaHHBIE UMEIOTCS B YCIOBUU;

e mpuMmeHsATh TeopeMmy Iludaropa, 0a30Bble TPUTOHOMETPHUUECKHE COOTHOILEHUS JUIS
BBIYMCIIEHUS JJIVH, PACCTOSIHUH, TUIOIIA/IEH B IPOCTEMIINX CIydasx.
B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX NPeIMETOB:

® BBIYHCIATH pPACCTOSHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYyalusX, IUIOIIATU B
MPOCTENIINX CIIydasiX, IPUMEHATh (POPMYJIbl B MPOCTEUIINX CUTYaLUsAX B IIOBCETHEBHOM KU3HU
I'eomeTpuyeckue nocTpoeHus

e U300paxkaTh TUMOBbIE IUIOCKKE (GUTYPHI U GUTYPHI B IPOCTPAHCTBE OT PYKU U C TIOMOUIBIO
MHCTPYMEHTOB.
B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  BBIIOJIHATH NPOCTEHIINE TOCTPOEHUS HA MECTHOCTH, HEOOXOIUMBIE B pealIbHOM KU3HU
I'eomerpuyeckne npeodpa3oBanus

e  Crpouth Qpurypy, CHMMETPUUYHYIO TJaHHON (UTrype OTHOCUTEILHO OCH U TOUKH.
B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  pacrno3HaBaTh JIBKEHUE 0OBEKTOB B OKPYXKAIOIIEM MHPE;

®  pacrno3HaBaThb CHMMETPUYHbIE (QUTYpPHI B OKPYXKAIOLIEM MUPE
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

e OnepupoBaTh Ha 6a30BOM YpOBHE HOHSTHUSIMH BEKTOP, CyMMa BEKTOPOB, MPOU3BEACHUE
BEKTOpa Ha YUCJIO, KOOPIMHATHI HA IVIOCKOCTH;

e  OompenessITh NPUOIKEHHO KOOPAMHATHI TOUYKU IO €€ M300pakeHHI0 Ha KOOPAWHATHOM
IUIOCKOCTH.
B noBcegHeBHOM KU3HM U NPH U3YyYeHUH JPYTUX NPeAMETOB:

®  HCIOJIb30BaTh BEKTOPHI Ul DPELIEHUS IMPOCTEHIIMX 3a/Jad Ha OIpPENEIIEHHE CKOPOCTH
OTHOCHUTEJILHOTO JIBHKEHUS
Hcropusi MaTemaTuku

e OmnuchiBaTh OTAENbHbIE BbIAAIOIINUECS pPE3YIbTaThl, IOJYYEHHbIE B XOJE pa3BUTHUSA
MaTeMaTUKU KaK HAYKU;

® 3HAaTh IPHUMEPHl MAaTEMAaTUYECKUX OTKPBITUH U MX aBTOPOB, B CBSI3U C OTEYECTBEHHOU U
BCEMUPHOU HCTOPUEN;

e [IOHMMAaTh POJIb MaTEMATHKU B pa3BuTHu Poccuu
MeTtoabl MaTeMaTUKHU

e BroiOuparte noaxoaAumuii M3y4eHHBIM METOA JUIsl PpPEUIeHUM H3YyYEHHBIX THIIOB
MaTeMaTHYECKUX 3aay;

e JlpuBoauTh  mpuUMEpHl  MAaTEMATHYECKUX  3aKOHOMEPHOCTEH B OKpYXKaromen
NEUCTBUTENLHOCTH U IPOU3BEIEHUSAX UCKYCCTBA.

BbINyCKHUK MOJYy4YUT BO3MOKHOCTH HAYUYMThCSl B 7-9 Kiaccax JJisi odecriedeHUs: BO3MOKHOCTH
YCIIEHIHOT0 NIPOJ0JIzKeHHs1 00pa30BaHMsA Ha 0a30BOM U YIIy0JIEHHOM YPOBHSAX
DJieMeHTbI TeOPHU MHOKECTB 1 MATEeMaTHYeCKOH JIOTUKH

e  OnepupoBaTh NOHATUSAMU: ONPEEIIEHUE, TEOPEMA, aKCHOMAa, MHOKECTBO, XapaKTEPUCTUKU
MHOJKECTBA, 2JEMEHT MHOJKECTBA, IyCTOE, KOHEYHOE U OECKOHEYHOE MHOYKECTBO, IOJIMHOXKECTBO,
MPHUHAIJIC)KHOCTD, BKIIFOYCHHUEC, PABCHCTBO MHOKCCTB,

e  1300pa)kaTh MHOXKECTBA U OTHOLIEHHE MHOKECTB C IOMOLIbIO KPYroB Dilnepa;



®  OIpeleNsITh MPHUHAJICKHOCTh AJIEMEHTAa MHOXECTBY, OOBEIUHEHUI0 M IEPECEUCHUIO
MHO>KECTB;

®  33J1aBaTh MHOXECTBO C IOMOILBIO IEPEUUCICHUS DIEMEHTOB, CIOBECHOTO OIMCAHMS;

e ONepupoBaTh IOHATUSMU: BBICKA3bIBAHWE, HCTHHHOCTh U JIOXKHOCTb BBICKA3bIBAHUS,
OTpUIIaHUE BBICKA3bIBaHUM, ONEpallMU HaJ BBICKA3bIBAHUSIMU: U, WIH, HE, YCIOBHbIEC BbICKAa3bIBAHUS
(MMIUIMKALIUN);

®  CTPOUTH BbICKA3bIBAHUS, OTPUIIAHUS BbICKA3bIBAHUI.

B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  CTPOUTH HENOYKHU YMO3AKIIIOUEHUH Ha OCHOBE MCIOIb30BaHUS PABUJI JIOTUKH;

®  HCIOJIb30BaTh MHOKECTBA, OINEpallMi C MHOXKECTBAaMH, MX rpapuueckoe IpeCTaBICHUE
JUIS ONIMCAHMSI peabHbIX MIPOLIECCOB U SIBICHUN

Yucaa

e OnepupoBaTh MOHATHSIMH: MHOKECTBO HATYpaJIbHbIX YHCEJ, MHOXECTBO IIE€JIbIX YHUCEIl,
MHO>KECTBO PAlMOHAJIbHBIX YHCEJN, HPPALUOHAIBHOE YHCIO, KBaJpaTHbIH KOpPEHb, MHOKECTBO
JEeWCTBUTENFHBIX YUCEIUIO, TEOMETpUYEeCKass WHTEPIPETanus HATYPaIbHBIX, IEIbIX, PAIIMOHAIBHBIX,
JEeWCTBUTEILHBIX YUCETT;

® [IOHMMAaTh U OOBSACHATH CMBICI MO3UIIMOHHON 3aIIUCH HATYPaJIbHOTO YHCIIA;

®  BBINOJHATH BBIYHCICHHS, B TOM YHCIE C HCIOJH30BAaHHEM NPHUEMOB paIlMOHAIBHBIX
BBIYHCJICHU;

®  BBIIOJIHATH OKPYIJICHUE PAlMOHAIBHBIX YHCEN C 33JaHHOM TOUHOCTBIO;
CpaBHMBATh pallMOHAJIbHBIE U UPpAL[MOHATIbHBIC YNCIIA;
MIPEJICTaBIATh PallMOHAIBHOE YUCIIO B BUJE IECATUUHOMN ApoOu
YIOPSAA0YUBAThH YKCIIA, 3alMCAHHbIE B BU/I€ OOBIKHOBEHHOW U AECATUYHON Apoou;

e naxomuth HOJ[ m HOK uuncen u ucnosib30BaTh UX MPHU PEIICHUH 3a7a4.
B noBceqHeBHO¥ KM3HM U NIPH U3YyYEHHHU IPYTUX MPeIMETOB:

® TPUMEHSTH MpaBUIIa TPUOIMKEHHBIX BBIUMCICHUNA NP PEIICHUU MPAKTUYCCKUX 33134 H
pELIeHUH 3a]a4 JPYTUX y4EOHBIX [IPEIMETOB;

®  BBINOJHATH CPAaBHEHUE PE3YJIHTATOB BHIUMCIICHUH NMPHU PEUIICHUH TPAKTHYECKUX 3a/1ad, B
TOM YHCJIe TPUOIMKEHHBIX BEIUYMCIICHUH;

® COCTaBJIATH W OIICHMBATH YHCIIOBBIC BBIPAKEHUS NPU PEIICHUH MPAKTHYECKUX 3a/1a4 H
3a/1a4 U3 APYrux yueOHbIX MPEIMETOB;

®  3amKChIBaTh M OKPYIVIATH YHUCIIOBBIE 3HAUYEHHUS DPEAJbHBIX BEJIMYUH C HCIOJIb30BAHHEM
Pa3HbIX CUCTEM HU3MEPEHUS
ToxnecTBeHHbIE IPe0OPa3oBAHUA

e OnepupoBaTh MOHATHUAMU CTENEHM C HATYPAJbHBIM IOKa3aTelleM, CTENEHU C LEJIbIM
OTpULATENIbHBIM TOKa3aTelleM;

e  BBIOJIHATH MPeoOpa30BaHuUsl LIENbIX BBIPAKEHUM: AEUCTBUS C OJHOYICHAMH (CJIOKEHHE,
BBIYMTAHUE, YMHOKEHHUE), IEHCTBUS C MHOTOWIEHAMU (CJIOKEHUE, BBIYUTAaHUE, YMHOKEHUE);

®  BBIIOJIHATH Pa3JI0KEHUE MHOTOUICHOB Ha MHOXUTENIU OJHUM U3 CIIOCOOOB: BBIHECEHHUE 3a
CKOOKY, I'pyNIHUPOBKA, UCIOJIb30BaHUE (POPMYIT COKPAILIEHHOI'O YMHOXEHHUS;

®  BBIJEIATH KBaJIpaT CyMMbI U Pa3HOCTHU OJITHOUJICHOB;

®  packJIaJbpIBaTh HA MHOKUTEU KBAJPAaTHBIM TpPEXUIEH;

® BBHIIOJHATH MpeoOpa3oBaHMsl  BBIPAKEHHUH, COJAEpXKAIIMX CTENeHH C  LEeIbIMU
OTpULATENIbHBIMHU NOKA3aTEeNSIMU, MEPEXOAUTH OT 3alUCH B BUJE CTENEHU C IIeJIBIM OTPHUIATEIbHBIM
MOKa3aTeseM K 3allucy B BUE I1poou;

®  BBHIOJIHATH MPeoOpa3oBaHMs APOOHO-pAIIMOHAIBHBIX BBIPAXKEHUN: COKpallleHHe Ipooeii,
NpHUBeACHUE anredpandeckux IpoOeil k oOrieMy 3HaMEHaTeNo, CIOKEHHWE, YMHOXEHHE, IeJICHUE
anreOpandeckux apoOei, BO3BEIEHHWE alreOpanydecko JApoOM B HATypalbHYI0 H IS0
OTPULATENIbHYIO CTEIIEHb;

®  BBINOJIHATH IPE0OPa30BaHNUS BBIPAXKEHHI, COIEPKALUX KBaApaTHbIE KOPHH;



e BBIJCIATH KBAJApaT CYMMbl WM PAa3HOCTU [IByWI€HA B BBIPAKEHHUAX, COJEpKaLIUX
KBaJIpaTHbIE KOPHH;
®  BBINOJIHATH IPE0OPA30BAHUS BBIPAXKEHU, COIEPIKALIUX MOYIIb.
B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:
®  BBIOJIHATH IPE0OpPa30BaHuUs U AEUCTBUS C YUCIAMHU, 3alIMICAHHBIMU B CTaHJIAPTHOM BHJIE;
®  BBIOJIHATH MPeoOpa3oBaHMsl anreOpanyecKrux BBIPAKEHHUI NMpU pelleHuu 3ajad Jpyrux
y4eOHBIX MPEIMETOB.

YpaBHeHus1 U HEPaBEHCTBA

e OnepupoBaTh NOHATHUSMHU: YpPaBHEHUE, HEPABEHCTBO, KOPEHb YPAaBHEHMsI, pEIICHHE
HCpPaBCHCTBA, paBHOCUJIbHBIC YPABHCHM, 00J1acTh OIIPCACIICHUA YPABHCHUSA (HepaBeHCTBa, CHUCTEMBbI
YpaBHEHU UM HEPABEHCTB);

o peuaTtb JIMHEUHEIE YpaBHCHHA W YpPaBHCHHA, CBOJUMLBIC K JIMHEUHEBIM C IIOMOIIIBIO
TOK/JIECTBEHHBIX IIPE0Opa30BaHuUiL;

o peliaTb KBAJAPATHBIC YPAaBHCHHA W YpPaBHCHHSA, CBOAMMBIC K KBaJApPaTHBIM C IIOMOIINBIO
TOK/JIECTBEHHBIX IPE0Opa30BaHuUiL;

e pemarh APOOHO-TMHEWHbBIEC YPAaBHCHHUS;

®  pelaTh NPOCTEHIINE HPPALMOHANbHbBIC yPAaBHEHHS BUIA |/ f(x) =a, [ (x)=4/g(x);

e  pemaTh ypaBHEHHS BHAA X" =a ;

e  pelarh ypaBHEHUS CIIOCOOOM PAa3JI0KEHHsI Ha MHOYKUTENH U 3aMEHbI IEPEMEHHOM;

® WCIOJIb30BaThb METOJ MHTEPBAJIOB JUISl pELIEHHUs] ILENbIX U JpOoOHO-palMOHaIbHBIX
HEPABEHCTB;

e  pelarth JUHEWHbIE YpAaBHEHMS U HEPABEHCTBA C IapaMeTpaMu;

e  pellaTh HECJIOXHbIE KBaJIpaTHbIE YPAaBHEHHUS C [TAPAMETPOM;

®  pellaTh HECJIOXKHbIE CUCTEMBI JINHEHHBIX YPAaBHEHU ¢ apaMeTpamu;

®  pelaTh HECJIOXKHbIE YPABHEHUS B II€JIbIX YHCIIaX.
B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

® COCTaBJISITb W pellaTh JMHEMHbIE M KBaJpaTHbIE YpaBHEHUs, YpPAaBHEHUS, K HUM
CBOJISIILIMECS], CUCTEMBbl JIMHEWHBIX YpPaBHEHHI, HEpPaBEHCTB NpPHU PELIEHUH 3a/ad JPYrux y4eOHBIX
MIPEIMETOB;

®  BBINOJIHATH OLIEHKY MPaBIONOI00Us Pe3yabTaTOB, MOJIY4aeMbIX IPU PEIICHUN JTUHEHHBIX
U KBaJIpaTHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHUI 1 HEPABEHCTB P PELICHUH 3a1a4 APYTUX
y4eOHBIX PEIMETOB;

e  BbIOMpATh COOTBETCTBYIOLIUE YPaBHEHUS, HEPABEHCTBA MJIM UX CUCTEMBI, JUIsl COCTaBJICHUS
MaTeMaTH4ECKOM MOJIENH 3aJaHHOM pealbHOM CUTYallMH WJIN MIPUKIIATHOM 3a0a4H;

® yMeTb HMHTEPIPETUPOBATh MOJIYYEHHBIH MNpPHU PpEHIEHUHM YPaBHEHMs, HEPAaBEHCTBA WU
CUCTEMBI Pe3y/IbTaT B KOHTEKCTE 3aJJaHHON peaibHOM CUTyalluu WM MPUKIAIHON 3a1a4u
D yHKUUHA

e OnepupoBaTh MNOHATUSAMU: (YHKIIMOHAJIbHAS 3aBUCUMOCTb, (QYHKUMS, rpaduk QyHKUUU,
cnocoObl 3amanusi QYHKIIMHM, apryMEHT W 3HaueHue (QyHKIHUH, 00JacTh ONMPEACIICHUS U MHOYKECTBO
3HaYeHUN QYHKUUU, HYIM (QYHKUHUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH (DYHKIIMH,
YETHOCTH/HEUETHOCTh (PYHKLINU;

e CcTpouTh IpaduKu JTMHEWHOM, KBaJpaTUYHONW (QyHKUUN, 0OpaTHOW MPOMOPLHUOHAIBHOCTH,

GyHKIMM BUAA: y:a+i, y=\/;, yzi/;, y=|x ;
x+b
e Ha IpuUMepe KBaJpaTUYHOM (PyHKIMU, UCIOJIB30BaTh NMpeodpazoBaHus rpaduka GyHKIUU
y=f(x) ans mocrpoenus rpadpuxos Gpynkmuii y = af (kx+b)+c;
®  COCTaBJISITH YpaBHEHHS MPSIMON IO 33JaHHBIM YCIOBUSAM: IIPOXOSIIEH Yepe3 IBE TOUKH C
3aIaHHBIMH KOOpAMHATaMU, IPOXOAIIEH Yepe3 JAHHYI0 TOUKY U NapaJljIeIbHOM TaHHOM IIPSIMOI;



e uccienoBaTh QYHKIHIO 1O €€ TpaduKy;

®  HaxoJIUThb MHOYXECTBO 3HAUEHUH, HYJHU, IPOMEKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH
KBa/IpaTUYHOMN (YHKIINH;

e omepupoBaTb  IOHSATHSIMH:  IOCIIEJOBATENBbHOCTh, apudMeTHyecKass  IpOrpeccus,
reoMeTpHyYecKas porpeccus;

e  pelarh 3aJ1a4M Ha apU(PMETUYECKYIO U T€OMETPUUECKYIO ITPOTPECCHUIO.

B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  WJUIIOCTPUPOBATH C IMOMOINBIO IpaduKa peanbHYI0 3aBUCHMOCTh WJIM HpPOLECC MO HX
XapaKTepUCTUKAM;

®  HCIOJIb30BaTh CBOMCTBAa M TIpaduK KBaJApaTUUYHOM (YHKUMM IpPU pEIICHUU 3ajad M3
JOPYrux y4eOHbIX IPEIMETOB
TexcToBble 3a1aun

e Pemarh mpocTble M CIOXKHBIE 3aJaud pPa3HbIX THUIOB, a TaKXe 3a/Jadd MOBBIIIEHHOU
TPYIAHOCTH;

® UCIOJIb30BaTh pa3Hble KpaTKHWE 3allUCH KaK MOJEIM TEKCTOB CIIOKHBIX 3a1ad s
MIOCTPOECHHUSI IIOMCKOBOM CXEMBbI U pELIECHUS 3a1a4;

e  pa3iMyaTh MOJIENb TEKCTa U MOJIENb PEIIeHMs 3a/lau, KOHCTPYUPOBATh K OJHON MOJIENH
pelIeHUs HECIO0KHOW 3a/1aul pa3Hble MOJEIU TEKCTa 3a/1a4H;

e 3HATh U NPUMEHATH 00a crocoba Mnoucka pemeHus 3aaa4 (0T TpeOOBaHUS K YCIOBUIO U OT
yCIIOBHUSA K TPEOOBaHUIO);

e  MOJEIMPOBATH PACCYKIEHUS IIPU MMOUCKE PELICHUS 331a4 C IIOMOILBIO IPad-CXeMBbI;

®  BBIJEIATH ATAlbl PELICHUS 33a4U U COACpKaHUE KaXKJ0ro dTana;

e yMeThb BbIOMpaTh ONTUMAJBHBIA METOJ| PEUICHUS 3aJaud M OCO3HaBaTh BHIOOp METOAA,
paccMaTpuBaTh pa3IMYHbIE METO/Ibl, HAXOJUTh Pa3HbIE PELICHUS 3a/1a4H, €CIH BO3MOXKHO;

®  aHAJIM3UPOBATH 3ATPYAHEHUS NIPU PELICHUU 33/1a4;

®  BBINOJIHATH PA3JIMYHBIE [TPEOOPa30BaHUSI NPEAJIOKEHHON 3a/1a4k, KOHCTPYUPOBATh HOBBIE
3aJlauM U3 JIaHHOM, B TOM 4YucCiie 0OpaTHbIE;

®  HHTEpNPETUPOBATH BBIYMCIUTENIbHbIE PE3YNbTAThl B 3ajaue, HCCIIENOBaTh MOJYyYEHHOE
pellIeHre 3a/1auH;

®  aHAJIM3UPOBATH BCEBO3MOKHBIE CUTYallMM B3aUMHOIO PACIOJIOKEHUS JABYX OOBEKTOB U
W3MEHEHHE HX XapaKTEepPUCTUK IPU COBMECTHOM JABM)KEHHUU (CKOPOCTh, BpPEMs, PACCTOSIHUE) IPHU
pelleHUH 3ajjad Ha JABW)KEHHME JIBYX OOBEKTOB Kak B OJHOM, TaK M B MPOTHBOIMOJIOKHBIX
HaIpaBJICHUSX;

®  HCCle0BaTh BCEBO3MOKHbBIE CUTYallMd INpU PEUICHUH 3a/lad Ha JBI)KEHHE IO pEKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA,

e  pelath pa3HOOOpa3HbIE 337aUu «HA YaCTH»,

e pemarh U 000CHOBBIBATH CBOE pELICHHE 3ajay (BBIACIATh MAaTEMaTHUYECKyI0 OCHOBY) Ha
HaXO0XJEHHUE YacTH YHUCJIa ¥ YKca [0 ero 4acTH Ha OCHOBE KOHKPETHOI'O CMBICIIA Apo0u;

e 0CO3HaBaThb M OOBACHATH HUACHTUYHOCTh 3aJlad paA3HbIX THUIIOB, CBS3BIBAIOIIUX TPHU
BEJIMYMHBI (Ha paboTy, HA MOKYIKH, Ha ABM)KEHME). BBLACIATH 3TH BEIMYMHBI U OTHOIICHUS MEXITY
HUMHU, IPUMEHSATh UX [P PEIICHUH 33]]a4, KOHCTPYHPOBaTh COOCTBEHHbBIE 33/1a4 YKA3aHHbIX TUIIOB;

e  BJAJETh OCHOBHBIMU METOJAaMH pPEIICHUS 3a/1a4 Ha CMECH, CILJIaBbl, KOHLEHTPALUU;

e pemiath 3aJa4d Ha MPOILEHTHI, B TOM YHCIIE, CJIOXKHBIE MPOLEHThl C O0OOCHOBAHHEM,
WCIIOJIB3Ys Pa3HbIE CIIOCOOHI;

e  pelarh JIOTMYECKHUE 3aJaud Pa3sHbIMHM Croco0amu, B TOM YHUCIE, C JBYMsI OJOKamMHu U C
TpeMsi 6JI0KaMH JIaHHBIX C TIOMOILBIO TaOJINLL;

e pemiath 3aJa4d N0 KOMOMHATOPHKE U TEOPUU BEPOSTHOCTEH HAa OCHOBE HCIIOJIb30BAHUS
M3Y4YEHHBIX METO/I0B U 00OCHOBBIBATh PEIICHHUE;

e  pellaTh HECJIOXHbIE 337jaul IO MaTEMaTUYECKON CTaTUCTHUKE;



® OBJ3/JETh OCHOBHBIMM METOJIAaMU pELIEHUS CIOKETHBIX 3ajad: apuPMETHUECKUH,
anredpanveckuii, nmepedop BapUaHTOB, T€OMETPUUYECKHH, rpaduuecKkuil, IPUMEHATh UX B HOBBIX IO
CPaBHEHMIO C U3YUEHHBIMU CUTYaIUSX.

B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

e  BBIJCIATH IPHU PEIICHUU 33Ja4 XapaKTePUCTUKH paccMaTpUBaeMOW B 3a/laye CUTYAllUH,
OTJIMYHBIE OT PEAJbHBIX (T€, OT KOTOPBIX aOCTParupoBaJIUCh), KOHCTPYHUPOBATh HOBBIE CUTYAIUH C
y4€TOM ITHX XapaKTEpUCTUK, B YAaCTHOCTH, NpPU PEIICHWH 337a4 Ha KOHLIEHTpAlMM, YYHUTHIBATh
IJIOTHOCTD BEILIECTBA;

e pemarth U KOHCTPYHUPOBaTh 33Jayd Ha OCHOBE PACCMOTPEHHUS PEaJbHBIX CUTYyalui, B
KOTOPBIX HE TPEOYETCsI TOUHBIN BBIYMCIUTEIbHBIA PE3yIbTaT;

e  pelath 3aJla4M Ha ABMKEHUE IO peKe, pacCMaTpHBasi pa3Hble CUCTEMbI OTCUETa
CraTucTHKA M TeOpHUsi BepOSATHOCTEH

e OnepupoBaTh MOHATUSMHU: CTOJIOUAThle U KPYrOBbl€ AMArpaMMbl, TaOJUIbl JAHHBIX,
cpenHee apu(pMeTHUECKOe, MeJIuaHa, HaumOOoJblllee M HauMEHbIIee 3HAYeHUs BBIOOPKHU, pa3zMax
BBIOOPKH, AUCIIEPCHS U CTAaHIAAPTHOE OTKIOHEHUE, CIy4YaiiHas HU3MEHUYUBOCTB;

e  u3BJIEKaTh MH(OPMaIIHIO, IPEACTABIECHHYIO B TA0IMIIAX, HA JUarpammax, rpadukax;

®  COCTaBJISITH TAOJIULIbI, CTPOUTH AMArPAMMBbI U rpaUKH Ha OCHOBE JJaHHBIX;

e  OmepupoBaTh MOHATUAMH: (AKTOpUaA YUCIA, NEPECTAHOBKU U COYETAHUs, TPEYrOJbHUK
ITackams;

® [IPUMEHSTH MPABUJIO MIPOU3BEACHUS IPU PEIIEHNH KOMOMHATOPHBIX 33]1a4;

e OomepupoBaTh MOHATUSAMH: CIydailHbIH  ONBIT, CIIydyailHbli BBIOOp, HCIIBITAHHE,
JIEMEHTAPHOE CIIy4aHOE COOBbITHE (HMCXOX), KJIACCHYECKOE OIPENEIEHUE BEPOSTHOCTU CIy4aiHOTro
COOBITHSI, OTIEpALlUU HAJl CIIy4allHBIMU COOBITUSAMU;

®  [peACTaBIATh MHPOPMALUIO C TIOMOIIbIO KPYToB Diiepa;

e pemiarh 3a/a4d HAa BBIYUCIEHHWE BEPOSITHOCTU C IOJCYETOM KOJIMYECTBA BAPUAHTOB C
MTOMOIIBI0O KOMOMHATOPUKH.

B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  U3BJIEKaTb, MHTEPIPETUPOBATH U IMPeoOpa3oBbIBATh UH(DOPMAIMIO, MPEICTABICHHYIO B
TabiMuax, Ha JAMarpaMMax, TIpadukax, OTPAKaIOLIyI0 CBOICTBA U XapaKTEPUCTUKHU peaTbHBIX
MPOLECCOB U SIBJICHUM;

® OIpeleNsITh CTAaTUCTHUYECKUE XapaKTEpUCTUKU BHIOOPOK IO TalnMIlaM, AUarpaMMam,
rpadukam, BBIIIOJIHATH CPABHEHHE B 3aBUCUMOCTH OT 1I€JIM PELIEHUS 33/1a4H;

®  OLEHHUBATh BEPOSTHOCTb PEAIbHBIX COOBITUN U SIBJICHUM.

I'eomeTrpuyeckue Gpurypsol

e  OnepupoBaTh NOHATUAMU T€OMETPUUECKUX PUTYD;

®  U3BJIEKaTb, MHTEPIPETUPOBATH U MPEoOpa3oBbIBaTh MHPOPMALUMIO O TEOMETPUUYECKUX
¢burypax, IpeJCTaBICHHYIO Ha YepTexkKax;

®  [PUMEHSTh FreoMeTpuueckue (akThl U PEeLIeHUs 3a/1a4, B TOM YHCIIE, IPEANOoIaraloumx
HECKOJIbKO LIAaroB pPeleHus;

e  (dopmynupoBaTh B IPOCTEHUINX CAydasiX CBOMCTBA U MPU3HAKHU PUTYP;

®  JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS

e BIAACTh CTaHJAPTHOW  Kiaccuukamuel Iuiockux ¢uryp (TpeyrojJbHUKOB H
YeThIPEXYTOJIbHUKOB).

B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  HCIIOJIb30BaTh CBOICTBA Ie€OMETPUUYECKUX (UTYp JUIsl pellleHus 3aJad MPaKTUYECKOTO
XapakTepa U 3a/1a4 U3 CMEKHbIX JUCHUILINH
OTHomIEeHNs

e OnepupoBaTh MOHATHSIMH: PaBEHCTBO  (QUIyp, paBHble  (QUIYpbI, PaBEHCTBO
TPEYroJbHUKOB, MapajuIeIbHOCTh MPSAMBIX, MEPHEHAUKYISIPHOCTh MPAMBIX, YIJIbl MEXAY HPSAMBIMHU,



NEpNeHIUKYIIAp, HAKIOHHAsA, MpoeKuus, Mnogodue @uryp, noaoOHble QuUrypsl, m0a00HbBIE
TPEYrOJIbHUKY;

e [puMeHATh TeopeMy Daneca U TEOpeMy O MPONOPLUOHAIBHBIX OTPE3KaxX MPHU pPELICHUU
3ajady;

®  XapaKTEepU30BaTh B3AUMHOE PACIOJIOKEHUE IPSIMON U OKPY>KHOCTH, IBYX OKPYKHOCTEH.
B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  HCIIOJIb30BaTh OTHOUICHUS JUIsl pELISHMs 3a/1a4, BOSHUKAIOIINX B PEaIbHOM HKU3HU
H3mepenus u BbIYuCIeHUS

e OnepupoBaTh MpPEACTAaBICHUSAMU O JJIMHE, IUlOIIaau, OOBEME KaKk BEJIUYMHAMU.
[Ipumensts Teopemy IIudaropa, popmysnsl miomaam, 0o6bEMa Mpu pelIeHUd MHOTOIIArOBBIX 33J1a4, B
KOTOPBIX HE BCE JIaHHBIE MIPE/ICTABICHBI IBHO, a TPEOYIOT BHIYMCIIEHUH, ONIEPUPOBATH 00JI€€ LIUPOKUM
KOJIM4ECTBOM (OPMYI JJMHBI, IUIOMIAAU, 00bEMA, BBIUUCIATH XapaKTEPUCTUKH KOMOMHAIMK (uryp
(OKpY)KHOCTE! W MHOTOYTOJbHUKOB) BBIYUCIATH PACCTOSHUS MEXAY QUIypaMH, HTPUMEHSThH
TPUTOHOMETpUYECKHE (QOpMyibl JUid BBIYUCIEHUNH B 0oJiee CIIOXKHBIX CIy4dasix, [POBOJIUTH
BBIYKCIICHUS] HA OCHOBE PAaBHOBEJIIMKOCTU M PAaBHOCOCTABJIEHHOCTH;

®  [IPOBOJUTH MPOCTHIE BBIYUCICHUS HA OOBEMHBIX TENAX;

e  (dopmynupoBaTh 3aJaud Ha BbIYMCICHHUE JUIMH, IJowmaned u oObEMOB U pewmath ux. B
COJIEpKaHUU €CTh eI€ U TeOpeMa CHHYCOB M KOCUHYCOB. JIn6o Tam yopats . 0o 31ech J00aBUTH
B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  [IPOBOJUTH BHIYUCIIEHUS HA MECTHOCTH;

® [pUMEHATh (QOpPMYJIbl TPU BBIYMCICHUSX B CMEXHBIX Y4YEOHBIX IpeaMmeTax, B
OKpY)Karolen NeMCTBUTEIbHOCTH
I'eomeTpuyeckue nocrpoeHus

e U3oOpaxkaTh reomeTpudeckue GUIrypsl 0 TEKCTOBOMY U CUMBOJIbHOMY OIHCaHUIO;

e  cBOOOJHO ONEPUPOBATH YEPTEKHBIMU HUHCTPYMEHTAMH B HECJIOXKHBIX CIIydasix,

®  BBIIOJIHATh MOCTPOEHHUS TPEYTOJIbHUKOB, MPUMEHATH OTIEJIbHBIE METOJIbl MOCTPOCHUMN
LUPKYJIEM U JIMHEMKON U MPOBOJUTH IPOCTEHUIINE UCCIIEIOBAHNS YNCIIA PEILICHHN;

e n300pakaTh THUIOBBIE IJIOCKHE (GUIYpbl U OOBEMHBIE Tejla C MOMOIIBI0 MPOCTEUIINX
KOMITbIOTEPHBIX HHCTPYMEHTOB.
B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  BBIIIOJIHATH IPOCTEHIINE TOCTPOEHUS HA MECTHOCTH, HEOOXOIUMBIE B PEasIbHOM JKU3HH;

®  OLEHHUBATh pa3Mephl pealibHbIX 00BEKTOB OKPYXKAIOLIEr0 MUpPa
IIpeoOpa3oBanust

e OnepupoBaTh MOHATHUEM JBIKEHHUS U IpeoOpa3oBaHMs MOA0OMs, BIaJAETh NpUEMAMU
MOCTPOCHUSI (UIYp C HCIOJb30BAaHUEM JIBKEHUH U NpeoOpa3oBaHUN MOA00US, NPUMEHSTH
MIOJIyYEHHBbIE 3HAaHUS M OINbBIT IMOCTPOEHUM B CMEXHBIX MpEeIMETaXx M B pPEaJbHBIX CUTYyalHsIX
OKPY’KaIOILIEro MUpa;

e  CcTpouTh (Urypy, Mo100HYI0 TaHHOM, TIOJIB30BATHCS CBOMCTBAMH TIOI00US IS
000CHOBaHUSI CBOMCTB QUryp;

® [PUMEHSTh CBOWCTBA IBMKEHMM JUIS MPOBENEHUS NPOCTEHIINX OOOCHOBAHUN CBOWMCTB
¢uryp.
B noBcegHeBHOM KU3HM U NPH U3YyYEHUM JPYTUX NPeIMeTOB:

® [IPUMEHSTh CBOWCTBA JBM)KEHUH U IPUMEHSTH 1101001€ [yl MOCTPOCHUM U BBIYUCIICHUM

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

e  OnepupoBaTh MOHATUSIMU BEKTOp, CyMMa, Pa3HOCTb BEKTOPOB, POU3BEICHUE BEKTOpa Ha
YHCIIO, YIOJl MEXIY BEKTOpaMH, CKaJspHOE IMPOU3BEACHHUE BEKTOPOB, KOOPAMHATHI Ha IJIOCKOCTH,
KOOpPJMHATBI BEKTODA;

®  BBIIOJIHATH JICHCTBUSL HAJl BEKTOpaMHu (CIOXKEHUE, BbIUMTAHUE, YMHOXEHHE Ha YHCIIO),
BBIYMCIIATh CKAJSIPHOE IPOU3BEACHUE, ONPEAEATh B MPOCTEHIINX CIIy4asX yroj MEXIy BEeKTOpaMmu,
BBINIOJIHATh PAa3JI0KEHHE BEKTOpa Ha COCTaBISIOLIME, IMPUMEHSATh IOJY4YeHHbIE 3HAHUS B (DU3HKE,



M0JIb30BaThCsl (POPMYJION BBIYMCIICHUS PACCTOSHUS MEXIY TOUYKAMHU IO HM3BECTHBIM KOOpPJIMHATaM,
UCII0JIb30BaTh ypaBHEHUs (GUTYp JUIsl pelIeHus 3a1a4;

®  [IPUMEHSTh BEKTOPHI U KOOPAUHATHI JUIsl pELICHUS] TEOMETPUUECKUX 3a]jau Ha BBIYUCIICHUE
JUIUH, YTJIOB.
B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  UCIIOJIb30BaTh MOHSTHUS BEKTOPOB M KOOPIMHAT Ui peuleHus 3anad 1o (Qusuke,
reorpaduu U ApyruM y4eOHbIM IpeIMeTam

Hcropusi MmaTeMaTHKH

® XapaKTepI/I3OBaTI) BKJIaJl BBIAAIOIIUXCA MATCMAaTUKOB B PAa3BUTUC MATCMATHKU W HHBIX
Hay4yHBIX o0nacTei;

® IMIOHUMATB POJIb MATEMATHUKHU B Pa3BUTHU Poccnm

MeTtoabl MaTEeMaTHKHU

® I/ICHOJ'IB3Y$I HU3YUYCHHBIC MCTOABI, TPOBOAUTE A0KA3aTCIbCTBO, BBITIOJIHATE OIIPOBCPIKCHUC,

® BBI6I/IpaTB HU3YUYCHHBIC METOABI U UX KOM6I/IHaHI/II/I JJid pCHICHUA MaTEMATUUCCKUX 3a1aY;

®  JCIOJIb30BaTh MAaTEMAaTUYECKNE 3HAHUS NIl OMMCAHUS 3aKOHOMEPHOCTEN B OKPYXKarolen
HCfICTBI/ITCJ'IBHOCTI/I " IPOU3BCACHUAX NCKYCCTBA,

® [PUMEHATh MPOCTEUIIME IPOrPAMMHBIE CPEICTBA M AIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTCMBI ITpU PCIICHUN MAaTCMATUYCCKUX 3a1a4.
BbInyCKHUK MOJYYMT BO3MOKHOCTH HAYYUThCSl B 7-9 Kiaccax VIl YCHEUIHOT0 NMPOAOJIKEHUs!
o0pa3oBaHus HA YriIyOJIEHHOM YpOBHE

DJieMeHTbI TeOPHU MHOKECTB 1 MATEeMaTHYeCKOH JIOTHKH

e (CB000aHO ONEpPUPOBATHh MOHATUSIMH: MHOKECTBO, XapaKTEPUCTUKH MHOKECTBA, JIEMEHT
MHO>KECTBa, IIyCTOE, KOHEYHOE M OECKOHEYHOE MHOXKECTBO, IOJMHOKECTBO, MPUHAJIECKHOCTD,
BKJIIOYEHHUE, PABEHCTBO MHOKECTB, CIIOCOOBI 3a/laHE€ MHOKECTBA;

®  33J1aBaTh MHOXECTBA PA3HBIMU CIIOCOOAMU;

®  [IPOBEPATH BBINOJHEHHE XapaKTEPUCTUUECKOTIO CBOMCTBA MHOKECTBA;

e CBOOOJHO OMNEpUPOBATH IOHATUSMHU: BbICKA3bIBAHME, MCTUHHOCTb U  JIOKHOCTb
BBICKA3bIBAHUS, CJIOXHBIE M IMPOCTbIE BHICKA3bIBAHUS, OTPUIAHHE BBICKA3bIBAaHWil;, UICTUHHOCTb M
JIO’)KHOCTb YTBEP)KJICHHS U €ro OTPULIAHUs, ONepali HaJ BbICKAa3bIBAaHUSIMM: U, WU, HE. Y CIOBHbIE
BBICKa3bIBaHUS (MMIUIMKALIUN);

®  CTPOUTH BHICKA3bIBAHUS C UCIIOJIb30BAHUEM 3aKOHOB aIreOpbl BbICKA3bIBAHUM.

B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  CTPOUTH PACCYKIEHUS HA OCHOBE MCIIOJIb30BAHUS [TPaBUII JIOTUKH;

®  HCIIOJIb30BaTh MHOKECTBA, OINEpAIlMM C MHOXKECTBaMH, UX TpaduyecKoe IMpe/ICTaBICHHE
JUIS. ONIMCAHMSI pealibHbIX MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 33/1a4 APYrUX y4eOHBIX MPEAMETOB.

Yucaa
CB000IHO OTIEPUPOBATH MOHATHIMH: HATYypaIbHOE YHUCIIO0, MHOXKECTBO HATypaIbHBIX YUCE, IIEJI0€
YHUCJI0, MHOYKECTBO IIEJIBIX YHCeTl, OOBIKHOBEHHAsI IPOOb, ecATUYHAs IPO0k, CMEIIaHHOE YUCIIO,
palMOHAIBHOE YUCII0, MHOYKECTBO PAllMOHAIBLHBIX YHCEII, HPPALIMOHAIBHOE

®  YuUCJIO, KOPEHb CTENEHH N, IEUCTBUTEIILHOE YUCIIO, MHOKECTBO JCHCTBUTEIILHBIX YUCET,
reoMeTpuyecKas HHTEpIpeTaurs HaTypaabHbIX, IEIbIX, PAHOHAIBHBIX, JEHCTBUTEIbHBIX YHCEN;

® T[OHMMaTh M OOBSCHATH PA3HHILy MEXAY MO3UIIMOHHOW W HEMO3WIIMOHHOW CHUCTEMaMu
3aIMMCH YHUCET;

® TEPEBOJUTH YMCIIA U3 OJHOU CHCTEMBI 3aIUCH (CUCTEMBI CYHCIICHHS) B IPYTYIO;

®  JI0Ka3bIBaTh W MCIOJIb30BaTh NMPU3HAKH JeIUMoCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmsbl u
MPOU3BENICHUS YUCEI ITPU BBIITOJTHEHUH BBIYMCICHUN U PEIIEHUN 33/1aY;



®  BBLIIOJIHATH OKPYIVIEHHE pAalUOHAIBHBIX M UPPAlMOHAJIBHBIX 4YHCEN C 3aJaHHOU
TOYHOCTBIO;

®  CpaBHUBATh JCUCTBUTEIbHBIC YHCIIA PA3HBIMU CIIOCOOAMU;

®  YNOPSAOYUBATH YKCIA, 3allMCaHHbIE B BUJI€ OOBIKHOBEHHOW M JECATUYHOM ApoOH, uucia,
3alMCaHHbIE C UCIOJIb30BAHUEM apU(PMETUYECKOTO KBAJPATHOTO KOPHS, KOPHEHN CTEeNeHU O0JbIie 2;

e Haxomuth HOJ] m HOK uucen pazubiMu crnoco0amu M KCIOJIB30BaTh UX MpPHU PEIICHUU
3ajauy;

®  BBINOJIHATH BBIYMCIIEHUS U IIPEe0Opa30BaHusl BBIPAKEHUMN, COAEpKAIUX ACHCTBUTEIbHBIC
4Kclia, B TOM YKCIie KOPHU HaTYPaJbHBIX CTETICHEH.
B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  BBIOJIHATH U OOBSACHATH PE3yJAbTaThl CPABHEHUS PE3Y/IbTATOB BBIUMCICHUN MPU pEIICHUN
MIPaKTUYECKUX 3aJa4, B TOM 4HCI€ NPUOIMKEHHBIX BBIYHUCICHHM, MCIONB3Yys pa3Hble CIIOCOOBI
CPAaBHEHU;

®  3amKChbiBaTh, CPAaBHUBATh, OKPYIVISTh UHUCIOBBbIE [JaHHbIE pEAbHbIX BEJIUYUH C
HCI0JIb30BAHUEM Pa3HbIX CUCTEM U3MEPEHUS;

® COCTaBJISITb M OLEHUBATh PA3HbIMH CIOCOOAMHU YHCIIOBBIE BBIPKEHUS INPU PELICHUU
MPAKTUYECKUX 3aJa4 U 3aJ1a4 U3 IPYruX y4yeOHbIX IPEIMETOB

ToxnecTBeHHbIE IPe0OPa3OBAHUA

e (CB000/HO ONEPUPOBATH MOHATUSAMU CTENEHU C LEJIBIM U JPOOHBIM IIOKA3aTEJIEM;

®  BBIIOJIHATH JOKA3aTeIbCTBO CBOWCTB CTENEHH C LIEIBIMU U IPOOHBIMU [TOKA3aTEISIMU;

® ONEepHUpOBaTh IOHATHUAMM  «OIJHOUJIEH», «MHOTOWIEH», «MHOTOWIEH C  OJHOHU
[IEPEMEHHON», «MHOTOWIEH C HECKOJbKUMHU IEPEMEHHBIMUY», KOAIPPUIMEHTHl MHOTOWIEHA,
«CTaHJapTHAas 3alIUCh MHOTOYWIEHA», CTENIEHb OJHOWIEHA U MHOTOYJICHA;

e CcBOOOJHO BJaAETh MpUEMaMu MpeoOpa3oBaHUsl UENbIX U JIpPOOHO-pALMOHAIBHBIX
BBIPAKEHU;

®  BBLIIOJIHATH PAa3JI0)KEHHME MHOTOWIEHOB Ha MHOXWUTEIM pa3HbIMH crioco0amu, ¢
MCIO0JIb30BAHNEM KOMOMHAIMN Pa3IUYHbIX IPUEMOB;

e ucrnosb30BaTh Teopemy Buera u teopemy, o6paTHyro Teopeme Buera, st moucka KopHe
KBaJPaTHOrO TPEXWIEHA W JUIA PEIIeHWs 3a1ad, B TOM 4YHUCIE 3aJa4 C IapaMeTpaMH Ha OCHOBE
KBaJIpaTHOI'O TPEXWICHA;

®  BBINOJHATH JICJICHUE MHOTOWIEHA HA MHOTOYJIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOWMCTBA KBAJIPATHBIX KOPHEN U KOPHEU CTEIICHH 71;

®  BBHIIOJHATH MpeoOpa3oBaHUsl BBIPAKEHUH, COJEP)KALIUX KBaJgpaTHble KOPHH, KOPHU
CTEIEHHU 7;

e CBOOOJHO ONEpPUPOBATH MOHSTUAMH «TOXJIECTBO», «TOXJECTBO HAa MHOMKECTBEY,
«TOJIECTBEHHOE MpeoOpa3oBaHUe»;

u () =
®  BBIIOJIHATH Pa3IMYHbIE IPEOOPa30BaHUs BbIPAKEHU, COACpKAILINUX MOIYIIH.
B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  BBINOJIHATH NPeoOpa3oBaHUs W JACUCTBUA C OYKBEHHBIMU BBIPOKEHHUSIMH, YHCIIOBBIC
K03 (ULMEHTHI KOTOPBIX 3allMCaHbl B CTAHJAPTHOM BH/JIE;

®  BBHIOJIHATH IPEOOpPa30BaHUs PAIMOHAIbHBIX BBIPAKEHUN HpPHU PpEIICHUU 3a/ad JIPYrux
y4eOHBIX IPEIMETOB;

®  BBIIOJIHATH NPOBEPKY MPaBAONOA00Us (U3MUECKUX M XMMHUYECKUX (OpPMYJI Ha OCHOBE
CpaBHEHUS pa3MEPHOCTEN U BAJIEHTHOCTEU

YpaBHeHHUs M HEPaBEHCTBA

e (CB000/HO OnepupoBaTh NOHIATUSIMHU: YpaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIEC YPaBHEHUS
U HEPAaBEHCTBA, YPABHCHHME, SBIMIOLIEECS CIEACTBHEM JPYTOr0o ypaBHEHUS, YPAaBHCHWI,
PaBHOCHJIbHBIE HA MHOKECTBE, PAaBHOCHJIbHbIE MPe00pa30BaHUs ypaBHEHUI;



e peliath pa3Hble BUJAbl YPAaBHEHUH U HEPABEHCTB M UX CHCTEM, B TOM YHCJIE HEKOTOpHIE
ypaBHEHUS 3 U 4 cTeneHel, ApoOHO-pallMOHATIbHBIE U UpPaAllMOHAIbHBIE;

e 3HaTh Teopemy Buera 1 ypaBHEHUI CTENIEHU BBIIIE BTOPOM;

® [IOHMMaThb CMBICII TEOPEM O PAaBHOCWIBHBIX M HEPaBHOCWJIBHBIX IpeoOpa3oBaHUIX
YpaBHEHUN U YMETh UX JTI0OKA3bIBATh;

e BIAJCTh Pa3HbIMU METOJAMM PEUICHHS ypaBHEHUH, HEPABEHCTB M HUX CHUCTEM, YMETh
BBIOMpATh METOJ] pelIeHHs] U 000CHOBBIBATH CBOM BBIOOD;

®  HCIOJIb30BaThb METOJ WHTEPBAJIOB Ui PEIIEHUS HEPAaBEHCTB, B TOM 4HCIE JAPOOHO-
palOHAaIbHBIX U BKIIOYAIOLIUX B €05l HppallMOHATIbHbIE BHIPAYKEHUS;

e pemarh aiaredpanyecKkue ypaBHEHHS M HEPABEHCTBA M HUX CUCTEMBbI C MapaMeTpamu
anredpanyeckuM U rpapuueckuM METOIaMU;

e  BJAJETh Pa3HbIMH METO/IaMHU JJOKAa3aTeJIbCTBA HEPABEHCTB;

e  pelarh ypaBHEHUS B LENbIX YHCIIAX;

e n300pakaTh MHOKECTBA Ha IUIOCKOCTH, 3a/1aBa€Mble YpaBHEHHUSIMHU, HEPABEHCTBAMU U UX
CUCTEMAaMH.
B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  COCTaBJISITH U pelllaTh YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBbI IIPU PEIICHUH 3a7ad JIPYrux
Y4€OHBIX MPEIMETOB;

®  BBINOJIHATH OLEHKY MPaBIONO0I00Us pe3y/IbTaToOB, MOJYy4YaeMbIX [IPH PEILICHUN Pa3IUYHbIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM IPU PELIEHUU 3a7a4 APYrux y4eOHbIX IPEIMETOB

® COCTaBJISITh M peUIaTh ypaBHEHHS M HEPABEHCTBA C MapaMeTpaMM MpU PEIIeHUH 3a4ad
IPYTrUX y4eOHBIX MTPEIMETOB;

® COCTaBJISITb YpaBHEHHE, HEPABEHCTBO WJIM MX CHCTEMY, OIHCHIBAIOLINE pEAIbHYIO
CUTYAIMIO WIH MPUKIIAJHYIO 33]jauy, HHTEPIPETUPOBATh MOJyYECHHbIE PE3YIbTAThI

D yHKUUHA

e (CBo0osHO oOmNEepUPOBaTh NOHATUSIMU: 3aBUCUMOCTb, (YHKIIMOHAJIbHAs 3aBUCHMOCTbD,
3aBUCHMas M He3aBUCHMas IepeMeHHble, (QYHKUIMs, CIOCOObl 3ajaHus (YHKIHUH, apryMEHT H
3HaueHUe (QYHKUMM, OOJIACTh OMNpEIENEHUS U MHOXKECTBO 3HAYEHHsS (PYHKUUU, HYIH (QYHKIHH,
MIPOMEXYTKHA 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKLMH, HauOoJibllee M HaUMEHbIIEe 3HAYCHUS,
YETHOCTH/HEUETHOCTh (DYHKIUHU, NEPUOJUYHOCTh (YHKIUHU, rpaduk (yHKUIUH, BepTUKAJIbHAs,
rOPU30HTAJIbHAS, HAKIIOHHAS aCUMIITOTHI; FpaUK 3aBUCUMOCTH, HE SBJISIONIEHcS pyHKIMEH,

e crpouth Tpaduku GYHKIWNA: JTUHEHHOW, KBAJPATHYHOW, APOOHO-TMHEHHOU, CTETIEHHON
TIPU PA3HBIX 3HAYCHUAX NOKA3ATENs CTEICHH, = |x

b

®  HCIOJB30BaTh HpeoOpasoBanus rpaduka GyHximu y = f(x) 114 MOCTpoeHus rpahuKoB
ynxmmit y = af (kx+b)+c;
®  aHAJIM3UPOBATH CBOMCTBA PYHKUMN U BUJ rpaduKka B 3aBUCUMOCTH OT IIapaMeTpoOB;

e  cBOOOJHO OTepUpOBaTh MOHATHUSMMU: [IOCJIEI0BATEIbHOCTb, OTpaHUYEHHAas
[IOCJIEI0BATEIbHOCTh, MOHOTOHHO BoO3pacraromas (yObIBarolasi) IOCJIEI0BAaTEIbHOCTb, MPEAET
[IOCJIEJOBATEIbHOCTH, apudmernyeckas nporpeccus, reoMeTpuyYecKast rporpeccus,

XapaKTepUCTHUUECKOE CBOMCTBO apuPMeTUUECKOH (reOMETPHUUECKOM ) IPOTrPECCHH;

®  KCIIOJIb30BaThb METOJI MaTeMAaTUYECKOW MHAYKLUWU JJs BbIBOJA (OpMyIl, J0OKa3aTelbCTBA
PaBEHCTB U HEPABEHCTB, PEUICHUS 33/1a4 Ha JIeTMMOCTb;

®  JCCIeNoBaTh OCIEI0BATEIbHOCTH, 33JaHHbBIE PEKYPPEHTHO;

e  pemiaTh KOMOMHUPOBAHHbBIE 33]]a4l HAa apU(PMETUYECKYIO U TEOMETPUUECKYIO TPOrPECCUU.

B noBceaHEeBHOM KU3HM U NIPU U3YyYEHHUH APYTHUX NPeIMETOB:

® KOHCTPYUpPOBAaTh M HCCIENOBaTh (DYHKIIMH, COOTBETCTBYIOIIHME pEaJbHBIM IpolieccaM U
SBJICHUSAM, MHTEPIPETUPOBATh IIOJIYUYEHHbIE pE3yabTaTbl B COOTBETCTBUU €O cHEHU(UKOMN
HCCIJIElyEMOT0 MTPOLECCa UIIH SIBJICHUS;



®  HCHOJIb30BaTh TpaduKu 3aBUCHUMOCTEH JUISI HWCCJICAOBAHUS PEATbHBIX IPOIECCOB U
SIBJICHUH;

® KOHCTPYMPOBATh M HCCIEIOBaTh (YHKIMHM TPU PEIICHUH 33134 JPYyrux y4eOHBIX
MPEAMETOB, HHTEPIPETUPOBATH MOJIYUCHHBIE PE3YIHTAThl B COOTBETCTBUH CO CIEHU(PUKON yIeOHOTO
MpeaMeTa.

CraTucTHKa M Teopusi BepOsITHOCTEH 1mocJie 3a1a4

e (CBo0OomHO omepupoBaTh MOHATHSAMH: CTOJIOUAThle M KpPYrOBbIE IUArpaMMbl, TaOIUIIbI
TaHHBIX, CpenHee apudMeTHUecKoe, MeauaHa, HauOoJiblllee W HAWMEHBIIEE 3HAYCHHS BBIOOPKH,
pa3Max BbIOOPKH, JUCIEPCUSl U CTaHJAPTHOE OTKJIOHEHHUE, CllydailHas K3MEHYMBOCTb;

e BbIOMpaTh Haubosiee yHOOHBIM croco0 mpencTaBiieHus WHGOPMaLWHU, aJleKBaTHBIA €€
CBOIICTBAM M IIENISIM aHAIIN3a;

®  BBIYHCIATH YUCIOBBIE XapaKTEPUCTUKH BbIOOPKH;

e cBOOOJHO oOmepUpOBaTh MOHATUSAMU: (DaKTOpHUAJ 4MCIA, MEPECTAHOBKH, COYETAHUS HU
pa3melieHus, TpeyroiapHuk llackans;

e cBOOOJHO OMEPUPOBATH MOHSTHUSIMM: CIy4alHBIH OIBIT, CIy4alHbIA BBIOOp, HCIBITAHUE,
3JIEMEHTapHOE CilydailHOe cOObITHE (MCXO[), KJIACCHUECKOE OIpPEAEICHUE BEPOSITHOCTH CIy4alHOIo
COOBITHSI, OTIEpaLlU HAJl CIIy4allHBIMU COOBITHAMHU, OCHOBHBIE KOMOMHATOPHbBIE (POPMYJIBL;

e cBOOOJHO OMEPUPOBATH MOHITHUSIMH: CIy4YalHBINA OIBIT, CIy4alHbIA BBIOOp, HCIBITAHUE,
3JIEMEHTApHOE CilydailHOe coObITHE (MCXO[), KJIACCHUECKOE OIpeAeTCHHEe BEPOSTHOCTH CIydailHOIro
COOBITHSI, OTIEpaLlMU HAJl CIIy4allHBIMU COOBITHAMHU, OCHOBHBIE KOMOMHATOPHbBIE (POPMYJIBL;

®  3HATh NPUMEPHI CIyYaHBIX BEJIMYUH, U BHIYUCIIATh UX CTATUCTHUECKUE XapaKTEPUCTUKH;

®  HCIO0JIb30BaTh (POPMYIIBI KOMOMHATOPUKH MPU pEeLICHUH KOMOMHATOPHBIX 3a7ay;

e  pelarh 3a/1a4M Ha BBIYMCICHHE BEPOSITHOCTH B TOM YHCJIE C UCIIOJIb30BAHUEM (DOPMYIL.

B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  [IPEACTaBIATh MHPOPMAIUIO O PEANIbHBIX MPOIECCaX U ABJIEHUSAX CIIOCOOOM, aJeKBaTHBIM
e€ CBOICTBAM U LI€IM UCCIIEJOBAHUS;

®  aHAJIM3UPOBATH U CPABHUBATH CTATUCTUYECKUE XAPAKTEPUCTHKU BHIOOPOK, MOITYUYEHHBIX B
IpoLecce penieHus NPUKIAAHON 3a7aud, U3y4eHHUsl PEabHOrO SIBJICHUS, PELICHUS 3a7auu U3 JAPYTrux
y4eOHBIX IPEIMETOB;

®  OLEHHUBATh BEPOSTHOCTH PEAJIbHBIX COOBITUI U SIBJICHUN B Pa3IMUHBIX CUTYaIUIX
TexcToBble 3a1aun

e Pemarh mpocTele M CIOXHBIE 33/Jayd, a TaKXKe 33Jayd MOBBILIEHHOW TPYAHOCTU U
BBIICIISATh UX MaTEMaTHYECKYIO0 OCHOBY;

®  pacrno3HaBaTh pa3Hbl€ BUJbI U TUIIBI 3a/1a4;

®  HCIIOJIb30BaTh pa3Hble KpaTKUE 3aliCH KaK MOJEIU TEKCTOB CIIOXKHBIX 3aJad U 3a7ad
MOBBIIIEHHOW CJIO)KHOCTU JUIsl TOCTPOEHMSI TMOMCKOBOW CXEMbl W pelIeHHs 3ajad, BbIOMpATh
ONTUMAJIBHYIO JUISl pacCMaTpUBaeMOM B 3ajjaue CUTYal[MU MOJIENb TEKCTa 3a/1auH;

e  pa3iMyaTh MOJIENb TEKCTa U MOJIENb PEIIeHMs 3a/lau, KOHCTPYUPOBATh K OJHON MOJIENH
pEelIEeHUs CIOXKHBIX 3a[ad Pa3Hble MOJIEIHN TEKCTA 3a/1auH;

® 3HATh M IPUMEHATH TPU crocoda Moucka peuieHus 3agad (0T TpeOOBaHUs K YCIOBUIO U OT
yCIIOBUS K TpeOOBaHNI0, KOMOMHUPOBAHHbIN );

e  MOJEIMPOBATH PACCYKIEHUS IIPU MMOUCKE PELICHUS 331a4 C IIOMOILBIO IPad-CXeMBbI;

®  BBIJEIATH ATAlbl PELICHUS 33a4U U COACpKaHUE KaXK0ro dTana;

e yMeThb BbIOMpaTh ONTUMAJIBHBIA METOJ| PEUICHHUS 3aJaud M OCO3HaBaTh BBIOOp METOJa,
paccMaTpuBaTh pa3IMYHbIE METO/Ibl, HAXOUTh Pa3HbIE PELICHUS 3a/1a4H, €CJIH BO3MOXHO;

®  aHAJIM3UPOBATH 3ATPYAHEHUS NIPU PELICHUU 33/1a4;

®  BBINOJIHATH PA3JIMYHBIE MTPEOOpPa30BaHUSI NPEAJIOKEHHON 3a/1a4k, KOHCTPYUPOBATh HOBBIE
3aJlauM U3 JIaHHOM, B TOM 4yucCIie 0OpaTHbIE;



®  HHTEpNPETUPOBATH BBIYMCIUTENIbHbIE PE3Y/IbTAThl B 3ajaue, HCCIENOBaTh IMOJyYEHHOE
pellIeHre 3a/1auH;

® U3MEHATHh YCJIOBHE 3aJau (KOJMYECTBEHHbIE WJIM KAYECTBEHHBIE JaHHBIE), MCCIEI0BATH
M3MEHEHHOE NMpeoOpa3oBaHHOE;

®  aHAJIM3UPOBATH BCEBO3MOKHBIE CUTYAal[MM B3aUMHOIO PACIOJIOKEHHS JABYX OOBEKTOB U
U3MEHEHHE HUX XapaKTEepPUCTUK IPU COBMECTHOM JBUKEHHM (CKOPOCTb, BPEMS, PacCTOSHUE).PU
pelieHre 3aJad Ha JIBJKEHUE JBYX OOBEKTOB Kak B OJHOM, TaK M B IPOTHUBOIOJIOXKHBIX
HaIpaBJICHUAX, KOHCTPYUPOBAaThb HOBbIE CHUTyallUM HAa OCHOBE H3MEHEHHUs YCIOBUM 3aJaud IpH
JBUKEHHUH T10 PEKE;

®  HCCle0BaTh BCEBO3MOKHBIE CUTYallMd INpU PEUICHUH 3a/lad Ha JBI)KEHHE IO pEKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA,

e  pelath pa3HOOOpa3HbIE 337aUu «HA YaCTHY;

e pemarh U 000CHOBBIBATh CBOE pEUICHHE 3a7ay (BBIACJIATH MAaTEMaTHUYECKyI0 OCHOBY) Ha
HAXO0XJEHHUE YacTH YHUCJIa ¥ YKca [0 ero 4acTH Ha OCHOBE KOHKPETHOI'O CMBICIIa Apo0u;

e  00BACHATH UJIEHTUYHOCTD 33/1a4 Pa3HbIX TUIIOB, CBS3bIBAIOLIMX TP BEJIUYUHBI (Ha paboTy,
Ha MOKYIIKH, Ha JBH)KEHUE). BBIJIENSTh 3T BEJIMYUHBI U OTHOIIEHUS MEXY HUMU, IPUMEHSTh UX IIPU
pELIeHNH 3a]]a4, KOHCTPYHPOBATh COOCTBEHHBIE 33/]a4 YKa3aHHBIX THUIIOB;

e BIAJCTh OCHOBHBIMU METOJAMM pEIICHUS 3a/Jad Ha CMECH, CIUIaBbl, KOHIIEHTPAlUH,
HCI0JIb30BaTh UX B HOBBIX CUTYAIUSIX 10 OTHOILIEHUIO K U3YYEHHBIM B IIpoLiecce 00YUEHHUS;

e pewmaTh 3aJa4d Ha MPOLEHTHI, B TOM YHCJE, CIOXHBIE MPOLEHTHI C OOOCHOBaHHEM,
WCIIOJIB3Ys Pa3HbIE CIIOCOOBI;

e  pelarh JIOTMYECKHUE 3aJaud Pa3sHbIMHM CIOcOO0amMH, B TOM YHUCIE, C JBYMs OJOKamMHu U C
TpeMsi 6JI0KaMH JIaHHBIX C TIOMOILBIO Ta0JIHULL;

e pemiarh 33Ja4d N0 KOMOMHATOPHKE M TEOPUU BEPOATHOCTEH HAa OCHOBE HCIIOJIb30BAHUS
M3Y4YEHHBIX METO/I0B U 00OCHOBBIBAThH PELICHHUE;

e  pellaTh HECJIOXKHbIE 337aul [0 MaTEMaTUYECKON CTaTUCTHUKE;

e OBJ3/JE€Th OCHOBHBIMM METOJAMU pELIEHUS CIOKETHBIX 3ajad: apuPMETHUYECKUH,
anredpanveckuii, mnepedop BapUaHTOB, F'€OMETPUYECKHM, rpaduueckuil, MPUMEHSATh MX B HOBBIX
10 CPAaBHEHUIO C U3YYEHHBIMH CUTYaLIUSX.

B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

® KOHCTPYMpPOBATh HOBBIE JJIsl TAHHOW 3aJauM 3aJjauyHble CUTyallUh C Y4E€TOM peajbHbIX
XapaKTepUCTHK, B YACTHOCTH, INpHU PEHIEHUM 3aJad Ha KOHIEHTpAIMH, YYUTHIBaTh IUIOTHOCTb
BEIIECTBA; pellaTh M KOHCTPYMpPOBATh 3a/Jadl Ha OCHOBE PACCMOTPEHHUS pealbHbIX CHUTYaluH,
B KOTOPBIX HE TpeOyeTCsl TOUHBIN BBIUUCIUTENbHBIA PE3YIIbTaT;

e  pelath 3a/la4M Ha ABM)KEHUE I10 pEKe, pacCMaTpHBasi pa3Hble CUCTEMbI OTCUETA;

e  KOHCTPYMpPOBATH 33JJaUHbIE CUTYallUH, IPUOIMKEHHbIE K PEaIbHON JEHCTBUTEILHOCTH

I'eomeTpuyeckue purypbl

e (CBo0OosHO oOmepupoBaThb TIEOMETPUUYECKUMM TOHSATUSAMHM HpPU  PEIICHUH 33434y
Y MIPOBEJCHUN MAaTEMAaTUYECKUX PACCYKICHUM;

®  CaMOCTOATEIbHO (OPMYIHPOBATH OIPEAEICHUs] TI'€OMETPUYECKUX (Uryp, BBIIBUTATH
TUIOTE3bl O HOBBIX CBOWMCTBAX W MpU3HAKaX TeoMeTpuyeckKux ¢Guryp u oOOCHOBBIBATH WIIU
ONpoBepraTh UX, 0000IIATh UM KOHKPETU3UPOBATh PE3YIbTaThl HA HOBbIE Kiacchl (GUTYp, TPOBOAUTH
B HECJIOXKHBIX ClIydasix Kiaccu(uKauio GUryp 1no pa3inyHbM OCHOBAHUSM;

® HcCCleloBaTh YEepTeXH, BKIOYas KOMOWHauuu GuUryp, HM3BJIEKaTh, MHTEPIPETUPOBATH
U npeoOpa3zoBbIBaTh UH(POPMALIHIO, IPEICTABICHHYIO Ha YepTexax pelaTh 3a/1a4yd reoOMEeTPUYECKOro
COJIEpKaHUsA, B TOM YHUCIIE B CUTyalUsAX, KOIJAa AJTOPUTM PEUICHUS HE CIEAYEeT SIBHO M3 YCIOBUS,
BBINIOJIHATh HEOOXOAMMBbIE Ui pEIIeHUs 3aJauyd JONOJIHUTEIbHbIE IOCTPOCHUS, HCCIEI0BaTh
BO3MOXHOCTb IPUMEHEHUSI TeOpeM U (POPMYIT [UIsl pelIeHHs 3a1ay;

e  (opmynupoBaTh U I0Ka3bIBATh T€OMETPUUYECKUE YTBEPHKICHUS.
B noBcegHEeBHOM KU3HM U NIPU U3YyYEHHUH APYTHX IPeIMETOB:



®  COCTaBJISITH C MCIIOJIb30BAaHUEM CBOMCTB r€OMETPUUECKUX (PUTYp MaTEMaTHUYECKUE MOJENN
JUId pelleHus] 3ajad MPaKTUYECKOro XapakTepa W 3aJad W3 CMEXKHBIX JUCLUILUINH, HCCIEIO0BaTh
MOJIyY€HHBIE MOJIENIU U UHTEPIIPETUPOBATH PE3YIbTAT
OTHowmIEeHNs

e Bragerb NoHATHEM OTHOILEHUS KaK METANPEAMETHBIM;

e CcBOOOJHO oOIEpUpPOBaTH MNOHATHUSIMU: PABEHCTBO (GUIYp, paBHbIE (UIYpbI, PABEHCTBO
TPEYroJbHUKOB, MapajuIeIbHOCTh MPSMBIX, MEPHEHAUKYISIPHOCTh MPSAMBIX, YIJIbl MEXAY NPSMBIMH,
NEpNeHIUKYNIAp, HAKIOHHAsA, MpOeKuus, Mnogodue @uryp, noaoOHble (Urypsl, m0J00HbBIE
TPEYrOJbHUKH;

®  HCIIOJIb30BaTh CBOMCTBA MOJO0OUS U paBeHCTBA (DUTYp MPHU PELICHUH 3a/1a4
B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

®  HCIOJIb30BaTh OTHOIICHMS ISl TIOCTPOEHUS M MCCIEOBAaHUS MaTeMaTHMUECKUX MOJesen
00BEKTOB peaTbHOM KU3HU
H3mepenus u BbIYuCICHUS

e (CB00OOJHO OmNEpPUPOBATH TMOHATUSIMHU JJIMHA, IUIOMIAb, OOBEM, BEIMYMHA Yyria Kak
BEJIMYMHAMHM, MCIIOJIb30BaTh PAaBHOBEJIUMKOCTh M PAaBHOCOCTABIEHHOCTh IPU pEUICHUM 3aJady Ha
BBIYMCIIEHUE, CAMOCTOSITEJIbHO TOJIy4aTh U HCIOJb30BaTh (OPMYJbl Ul BBIUMCICHHUM IUIOIIAneH
1 00bEMOB pUryp, CBOOOTHO OMEPUPOBATH LIUPOKUM HAOOPOM (POPMYIT Ha BBIYUCIICHUE IIPU PELLICHUN
CIIOXHBIX 33J]a4, B TOM YMCJIE U 3a/1a4 Ha BBIYHUCICHHE B KOMOMHAIUAX OKPYKHOCTH U TPEYrobHHKA,
OKPY>KHOCTH U YETBIPEXYTOJIbHUKA, a TAK)KE C MPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOATEIbHO (GOPMYIUPOBATH TUIOTE3BI U MPOBEPATH UX JIOCTOBEPHOCTD.

B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

e cBOOOJHO omepupoBaTh (GopMyJaaMu IPU PELICHUU 3334 B APYTUX y4eOHBIX MpeaMeTax

Y IIPU [IPOBE/IEHUU HEOOXOAUMBIX BHIYMCIICHUH B pealbHON KU3HU

I'eoMeTpuyeckue NoCTpoeHust
e  OnepupoBaTh NOHATHEM HAbOpa IEMEHTOB, ONPEAECISIONINX T€OMETPUUECKYIO QUTYDY,
e  BIAJETh HAOOPOM METOJOB MOCTPOCHUN LUPKYJIEM U JIMHEHKOII;
® IPOBOJUTH AHAIU3 U PEAIN30BBIBATH ATAIBI PEIICHUS 3a7a4 Ha IOCTPOCHHUE.
B noBceaHEeBHOM KU3HM U NIPU U3YYEHHUH APYTHUX NPeIMETOB:
® BBIIIOJIHATE MOCTPOCHUA HAa MCCTHOCTH,
®  OLEHHUBATh pa3Mephl pealibHbIX 0OBEKTOB OKPYKAIOLIEr0o MUpa

IIpeoOpa3oBanust

e  OnepupoBaTh ABKEHUAMHU U IPE0OPa30BaHUSAMU KaK METANPEIMETHBIMU NOHITUAMY;

e omepupoBaTh IOHATHEM JIBJKEHUS U TNpeoOpa3zoBaHusl NOJN00UA Juis 0OOCHOBAHUM,
CBOOOJHO BJAJETh NpPUEMaMU NOCTPOEHUs (GUIYp € TOMOIIbIO JBMKEHUH M IpeoOpa3oBaHUs
mo06us1, a TakkKe KOMOMHAMSAMU JABMKEHUHN, IBIKEHUN U peoOpa3oBaHUil;

®  HCIIOJIb30BaTh CBOMCTBA JABMXKEHUHM M MpPeoOpa3oBaHUM ISl MPOBENEHUS 0OOCHOBAHUS U
JI0Ka3aTeNIbCTBA YTBEPKACHUN B FTEOMETPUH U JPYTUX y4EOHBIX ITpeIMeTax;

1. monb30BaThCs CBOMCTBAMM JIBUKEHUM U TPeoOpa3oBaHUi IPU PEILICHUH 3a/1au.

B noBceaHEeBHOM KU3HM U NIPU U3YYEHHUH APYTHUX IPeIMETOB:
® [IPUMEHSTh CBOWCTBA JBM)KEHUH U IPUMEHSTH 1101001€ JUI MOCTPOCHUM U BBIYUCICHUM

BekTopbl 1 KOOPAUHATHI HA IJIOCKOCTH

e (CB00O0JHO OIEpUPOBATh MOHATUSAMH BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, MPOU3BEICHUE
BEKTOPA HA YHCJIO, CKAJISAPHOE IPOU3BEACHUE BEKTOPOB, KOOPAMHATHI HA IUIOCKOCTH, KOOPAMHATHI
BEKTOpa;

e Branerb BEKTOPHBIM M KOOPAMHATHBIM METOJOM HA IJIOCKOCTH JJIS PEIICHHUs 3a1ad Ha
BBIYMCIICHUE U JIOKA3aTEIbCTBA;



® BBLIIOJHATH C IIOMOIIBIO BEKTOPOB M KOOPJAMHAT JI0KA3aTEIbCTBO HU3BECTHBIX €My
reoMeTpuueckux (pakToB (CBOICTBA CpelHUX JMHHI, TEOpEeM O 3aMeyaTeNbHbIX TOYKAaX U T.I.) U
[I0JIy4aTh HOBBIE CBOICTBA U3BECTHBIX (PUTYP;

®  WCIIOJIb30BaTh ypaBHEHUS (QUIyp UIsl pelIeHus 3aJad U CaMOCTOSTEIbHO COCTaBIISTH
YpaBHEHHUS OTAEIBHBIX IUNIOCKUX (pUryp.
B noBcegHeBHOM KU3HM U NPH U3YyYEHUH JPYTUX NPeAMETOB:

® WCIOJIb30BaTh IOHSTHUS BEKTOPOB M KOOPAMHAT Ui peuleHus 3anad 1o (Qusuke,
reorpaduu U ApyruM y4eOHbIM IpeIMeTam

HcTopust MaTeMaTUKH

e JlonumaTe MaTeMaTHMKy KaK CTPOrO OpPraHW30BAHHYKO CHUCTEMY HAYYHBIX 3HAaHHUW, B
YaCTHOCTH BJIAJIETh MPEACTABICHUSIMU 00 aKCHOMaTHYECKOM MOCTPOCHUU T€OMETPUU U MEPBUUYHBIMU
IIPEACTABICHUSAMHU O HEEBKJIMJIOBBIX T€OMETPHSIX;

® paccMarpuBaTh MAaTEMaTHMKy B KOHTEKCTE HCTOPUM Pa3BUTHs LWBWIN3ALUU U UCTOPUH
pa3BUTHUSA HAyKH, IOHUMATh POJIb MAaTEMATHKHU B pa3BUTHHU Poccum.
MeToabl MAaTEeMATHKHU

e Brnagerp 3HaHUAMH O pa3IMYHBIX MeToJaX OOOCHOBAHHUS M  ONPOBEPKEHUS
MAaTE€MAaTUYECKUX YTBEPKICHUM U CAMOCTOATEIBbHO IPUMEHSATH UX;

e  BJAJETh HaBBIKAMM AHAJIW3A YCJIOBHUA 3aJa4M U ONPEICIICHUS NOAXOMAIIMNX JUIsl PEIICHUS
3aJ1a4 U3y4EHHBIX METOJIOB MJIM UX KOMOMHALIM;

®  XapakTEepU30BaTh POU3BEACHUS HUCKYCCTBA C YYETOM MATEMATUYECKUX 3aKOHOMEPHOCTEN
B IIPHUPOJIE, UCIIOJIB30BATh MATEMATHYECKUE 3aKOHOMEPHOCTH B CAMOCTOSTEIBHOM TBOPYECTBE.

Conep:xanue yueOHoro npeamera «MaremMaTuka

Cooepircanue Kypca mamemamuxu é 5—6 Knaccax

HarypajbHble 4Yncaa U HYJb

HarypajibHblil psi yuces U ero cBOiCTBA

HarypanbHoe umClIO, MHOXXECTBO HATypajdbHBIX YHCEI W €ro CBOWCTBA, H300pakeHUe
HATypaJbHBIX YHCEJI TOYKAaMU HA YHCIOBOW NpsAMoil. Mcnonb3oBaHue CBOWCTB HATypaJbHBIX YHCEI
MIPY PELICHUH 3a]1a4.

3anuch U YTeHHE HATYPAJTbHBIX YHCEJ

Paznnune mexnay mudpoi n uncinom. [lo3unnoHHas 3anuch HaTYpaIbHOTO YUCIA, TIOMECTHOE
3Ha4YeHHE MHUQPBI, pa3psAabl M KJIACChl, COOTHOIICHHE MEXKIYy JIBYMS COCEIHHMH Pa3psAHBIMH
€IMHULIAMU, YTEHHUE U 3aIHCh HATYPAIbHBIX YHCEIT.

OxpyrJ/ieHne HaTypPaJIbHbIX YHCeJI

Heob6xomumocTs okpyriienus. [IpaBuio okpyrieHus: HaTypadbHBIX YHCEIL.

CpaBHeHMe HATYPAJIbHBIX YHCeJl, CpaBHeHHe ¢ yucjom (

[TonsiTue O CpaBHEHUM YHCEI, CPABHEHUE HATYPAJIbHBIX YUCEN JIPYT C IPYTOM U C HYIEM,
MaTeMaTH4ecKas 3almich CPaBHEHUH, CIOCOOBI CPAaBHEHUS YHCEI.

JeiicTBHSA ¢ HATYPAJbHBIMH YHCJIAMHU

CnoxxeHue W BBIYUTAHUE, KOMIIOHEHTBHI CJIOKEHHUS W BBIUUTAHMS, CBS3b MEXKIY HUMH,
HAXOXJEHUE CYMMbl M Pa3HOCTH, W3MEHEHHUE CyMMbl M PA3HOCTH NPU U3MEHEHHUM KOMIIOHEHTOB
CIIOJKCHHMS M BEIYMTAHUS.

YMHOKEHUE U JIETIEHUE, KOMIIOHEHThl YMHOKEHUS U JIEJICHHUS, CBA3b MEKIY HUMH, YMHOKEHHUE
Y CIIOKEHHUE B CTOJIOWK, JIEJICHUE YTrOJIKOM, ITPOBEPKA pe3ybTara ¢ TOMOIIBIO TPUKUIKH U 0OPaTHOTO
JICUCTBHS.

[TepemecTUTENbHBIN U COUETATEIbHBINA 3AKOHBI CJIOKEHUSI U YMHOKEHUS, PACIIPEACIUTEIbHbBIN
3aKOH  yYMHOXXCHHMSI ~ OTHOCHUTEJIBHO  CIIO)KCHHS, OOOCHOBaHWE  QJITOPUTMOB  BBITIOJHEHUS
apuMeTUYECKUX JCUCTBUH.



CreneHb ¢ HATYPAJbHBIM NIOKA3aTEJIEM

3anuch yuciaa B BUJE CYMMBI pa3psiIHBIX CJaraeéMbIX, MOPSAOK BBINOJHEHUS JEHCTBUI B
BBIPAKEHUSX, COJIEPKALLUX CTENIEHb, BBIYUCICHNE 3HAUEHUI BHIPAKEHUH, COAEepKAILUX CTEIIEHb.

YmncnoBbie BbIpAKeHUS

YucnoBoe BhIpaKEHUE U €T0 3HAUEHUE, MOPSIIOK BBIMOTHEHUSI ICHCTBUI.

JleaeHue ¢ ocTaTKOM

JleneHue ¢ OCTaTKOM Ha MHOKECTBE HaTypaJbHBIX UHCEIN, C8OUCMEA OeleHUs C OCMAMKOM.
[IpakTrueckue 3a1a4u Ha JEJIEHUE C OCTATKOM.

CBoiicTBa ¥ IPU3HAKH /1€JIUMOCTH

CBOMCTBO JEMUMOCTH CyMMBI (pa3HocTH) Ha uucio. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10.
[Ipusnaku nenuMocTH Ha 4, 6, 8, 11. Jloka3aTenbCcTBO IPU3HAKOB IEIMMOCTH. PellleHne npakTuueckux
3aJ1a4 ¢ IPUMEHEHHEM MPU3HAKOB JEIMMOCTH.

Pa3no:xeHue unciia Ha MpocTbie MHOKUTEJIH

[IpocTeie 1 cocTaBHBIE YKCIIA, PemIeTo JpaTocdeHa.

Pa3noxxeHne HaTypajabHOrO 4YKCla Ha MHOXKHUTENIH, Pa3jokKEHHE Ha IMPOCThIE MHOMKUTEIH.
KonuuectBo nenurteneil yucia, aJropuTM pPas3jioKEeHHs YHCIa Ha MPOCTblEe MHOMXHUTENIH, OCHOBHAs
TeopeMa apuPpMETHKH.

AJiredpanyecKkue BbIpasKeHUs!

Hcnonb3oBanue OykB Ajii 00O3HAUEHHUs 4YHCEJ, BBIUMCICHHME 3HAUEHUS anreOpanyeckoro
BBIPKEHUS, NPUMEHEHUE aureOpandyeckux BBIPAXKEHUH U1l 3alUCH CBOWCTB apU(pMETHUYECKUX
NercTBU, MpeoOpa3oBaHue alredpandeckux BoIpaKEHUH.

JeauTenu U KpaTHbIe

Jlenutens W €ro CBOWMCTBA, OOIIMI JEIUTENh IBYX OoJjiee 4ucesd, HAuOOJBIINN OOt
JeNuTeNb, B3aUMHO IPOCThIE YMCIIa, HaXOXIAEHHE Haubosbliero oduiero aenurens. KpatHoe u ero
CBOMCTBa, 00IIIee KpaTHOE BYX U OoJjiee unces, HauMeHbIee 00IIee KpaTHOe, CIIOCOOBI HAXO0XKICHUS
HaWMEHBIIIETO 00IIero KpaTHoTo.

Apoou

OO0bIKHOBEHHbIE IPOOH

Hons, yacTsb, ApoOHOE uKcio, Apodb. [[poOHOEe uncio kak pe3ynbrar aeneHus. [IpaBuiibHble 1
HEeTpaBWIbHbBIE APOOH, CMEIIaHHas APOOb (CMEIaHHOE YHCIIO).

3anuch HATypaJbHOTO YHKCIa B BUAE JpoOM C 3aJaHHBIM 3HaMEHaTelleM, IpeoOpazoBaHue
CMEIIaHHOM APOoOH B HEMPABUIBHYIO Ip0Obh 1 HA00OPOT.

[IpuBenenue npobeit k ob1eMy 3HameHatento. CpaBHEHHE OOBIKHOBEHHBIX APOOEH.

CrnoxxeHre M BblYMTAaHUE OOBIKHOBEHHBIX JApoOed. YMHOXKEHHE U JielleHHE OObIKHOBEHHBIX
npoOei.

Apudmernueckue AEHCTBUS CO CMEIIaHHBIMU IPOOSIMHU.

Apudmernueckue AeHCTBUS C IPOOHBIMU YUCIIAMHU.

CriocoObl panoHaIN3aluy BBIYUCICHUN U X TPUMEHEHUE IIPU BBITIOJHEHUH JIEHCTBUH.

JecaTH4HbIE 1POOH

Ilenass u npobHast yactu JecsaTHUHOM aApodOu. IIpeoOpa3zoBaHue AecATUYHBIX JpoOeil B
oObIKkHOBeHHbIe. CpaBHEHHE NECATUYHBIX ApoOei. CrokeHrne M BBIUMTAHHUE JECSITHUYHBIX APOOEH.
OxpyriieHne JIecATUYHBIX JpoOel. YMHOXKEHHE U JIeJeHHE AeCATUYHBIX ApooOel. IIpeoOpazoBaHue
O0OBIKHOBEHHBIX JIpo0eil B necaTudHble A1poOu. KoHneunble 1 6eCKOHEUHbIE ECSITUUHBIE JPOOH.

OTHoleHMe IBYX YHCel

Macmtab Ha miuane u kapte. [Iponopuuu. CBolicTBa Mponopuuid, IpUMEHEHue MpOopuuil U
OTHOILIEHUH ITPU PELICHNH 3a/1a4.

Cpennee apupmernyeckoe YuceJ

Cpennee apudmernyeckoe AByX uucen. M3oOpaxeHnue cpemaHero apupMeTHYECKOro JBYX
yucel HAa 4YUCIOBOM mpsMoW. PemleHne mnpakTHyeckux 3ajad ¢ IPUMEHEHHEM CpPEIHEro
apupmernueckoro. CpenHee apudmMeTndeckoe HECKOIbKUX YUCEIL.

IIpoueHTHI



[Tonsite mpoueHrta. BelunciaeHre MPOLIEHTOB OT YMCIa M YUCIIA [0 U3BECTHOMY IPOIICHTY,
BBIPA)KEHUE OTHOILIEHUS B IPOLIEHTaX. PerieHre HecoKHbIX MPAKTUYECKUX 33]1a4 C MIPOLIEHTaMHU.

JAuarpamMmmel

Cronbuatbie U KpyroBele AuarpaMmsbl. M3pneduenne nndopmanuu u3 guarpamm. MzobpaxeHnue
Jyarpamm 1o YHCJIOBBIM JaHHbBIM.

PanuoHaJbHBIE YHCIA

IToJsi0kuTEeNbHBIEC U OTPULATE/IbLHBIE YHCJIA

N3obpaxenne uucen Ha YUCIOBOW (KoopauHaTHOM) mpsimoit. CpaBHeHue uucen. Momyib
yyclla, TeOMETpUYecKas MHTepIperauds Monyias uyuciaa. JIeHCTBUS € MOJOXKUTEIbHBIMU U
OTpULATENbHBIMH YUCIaMU. MHOXECTBO LIEJIBIX YUCEIL.

IlonsiTHe 0 panuoHaabHOM 4HcJIe. [lepBUyHOE NpeacTaBIeHUE O MHOYKECTBE PAl[MOHAIbHBIX
yucen. JlelcTBUs ¢ pallMOHAIbHBIMU YUCIIAMH.

PemeHue TekcTOBBIX 32124

Eaununel u3mMepeHuii: JUIMHBI, TUIOIIA1, 00bEMa, MacChl, BpEMEHHU, CKOPOCTU. 3aBUCUMOCTHU
MEXAY €IMHUIAMU U3MEPEHMs] KaKJIOM BEIUYMHBI. 3aBUCUMOCTU MEX]Yy BEIUYMHAMM: CKOPOCTH,
BpEMsi, pacCTOSIHUE; TPOU3BOIUTEIBHOCTD, BpeMs, padoTa; 1IeHa, KOJIUYECTBO, CTOUMOCTb.

3agaum Ha Bce apuMeTHYECKHE e CTBUSA

Pemenune TekcTOBBIX 3adau apudmernueckuM crnocobom. Vcmnonb3zoBanue TalbauI, CXeM,
YyepTexel, Ipyrux cpeiCcTB NPeCTaBICHUS JaHHBIX IPU PELICHUH 3a/1a4H.

3agauu Ha ABHKeHHE, pa0OTY U MOKYNKHU

Pemienne HecnoOXHBIX 3a/a4 Ha JBM)KEHHE B INPOTHUBOIIOJIOKHBIX HAIpPaBJIEHUSAX, B OJHOM
HaIpaBJICHUH, JBUKEHHUE M0 PEKe 10 TEYEHHMIO M MPOTUB TeueHHs. PerieHue 3aay Ha COBMECTHYIO
pabory. [Ipumenenue aqpoOeit mpu pereHuy 3a1ad.

3agaum Ha YACTH, 10JIM, HPOLEHTHI

Pemenue 3amay Ha HaXOKJIEHUE YacTH 4YHCJa M YHCIa MO ero yactu. PemeHue 3agad Ha
MPOLEHTHI U oK. [IpumMeHeHue nponopuuii Npu pemeHnu 3aaau.

Jlornuyeckue 3axa4m

Pemenune HecnoXHBIX JIOTMYECKUX 3ajad. PeuwleHue nocuueckux 3a0ai ¢ nomowpio 2pagos,
maobauy.

OcHoBHbIE MeTO/IbI pellieHHsl TEKCTOBBIX 3a1a4: apudMeTudecKkuii, nepebop BapuaHTOB.

Harnsanas reomerpus

®durypsl B okpy»xKatouieM mupe. Harnsaasie npencraBienus o pUrypax Ha IioCKOCTH: IpsMas,
OTpE30K, JIyd, yroJl, JOMaHasi, MHOIOyrOJIbHUK, OKPY)KHOCTb, KPYT'. YeThIpEeXyrOJbHUK,
MPSIMOYTOJIbHUK, KBajpaT. TpeyroyibHUK, BUJIbI TPEYTOJIbHUKOB. [IpaBuiIbHbIE MHOTOYT OJIbHUKU.
N300pakeHne oCHOBHBIX reoMeTpudeckux ¢puryp. BzauMmuoe pacnosioskeHue AByX MpsIMBIX, JABYX
OKPYKHOCTEH, MPAMOUN U OKPYKHOCTH. JlJIMHA O0Tpe3Ka, ToMaHOW. EMMHUIBI M3MEPEHUS JJTHHBI.
[Toctpoenue otpeska 3aganHoi auHbl. Buasl yrios. ['pagycHas mepa yria. 3mepenue u
[IOCTPOEHUE YIJIOB C MOMOUIBIO TPAHCIIOPTHUPA.

[lepumerp MHoroyronpHuka. Ilonstue miomaau Gurypsl; eTUHHUIBI U3MEpPEHUs IUIOLIAN.
[Tnomans npsiMoyrojibHUKa, kBaapata. [lpubmkeHHoe u3MepeHue Iviomand Guryp Ha KieTdyaToit
Oymare. PaBHoBenukue Gurypsl

Harnsagaele mpencraBieHusl O IPOCTPAHCTBEHHBIX (QUrypax: KyO, mapajuiesenunen, nmpusma,
nupamuaa, map, chepa, KoHyc, IWIMHApP. M300pakeHue mnpocTpaHcTBeHHbIX (uryp. IIpumepsr
ceyeHuil. MHororpanHuku. IIpaBuiibHBIE MHOTOrpaHHMKHU. IIpumepsl pa3BepTOK MHOTOIPaHHHUKOB,
LHWIMHJIPA U KOHYCA.

[Tonsarue o6bema; enuHHIBI 00beMa. OOBEM MPSAMOYTOJIHFHOTO TapaJlIeNIeHIe a, Kyoa.

[Tonsitue o paBenctse guryp. LlenTpanbHas, oceBas U 3epkajibHas cuMMmeTpuu. M3o006paxenue
CUMMETPUYHBIX QUTYP.

Pemenue npaktuyeckux 3a1ad ¢ IPUMEHEHUEM MTPOCTEHIINX CBOUCTB (hUTyp.

Hcropusi MaTeMaTHKH.

[TosBnenue uudp, Oyks, uepornudoB B mporecce c4éra M paclpeaeiaeHuss NPOAYKTOB Ha
Hpesuem bimxkaem Bocroke. CBs3p ¢ Heonmuruuecko peBoroniuei.



Poxnenne mectunecaTepuuHON cucTeMbl cuncienus. [losBiieHre AecATUYHON 3alIUCH YHUCEIL.

Poxnenue u passutue apupmeruku HaTypanbHbix uyucen. HOK, HOJI, mpocteie uucina.
Pemero Dpatochena.

[TosiBeHne HyIst B OTPUIIATEIBHBIX YHCEN B MaTeMaTHke apeBHOCTH. Posb lnodanTta. [Tlouemy

(-1)(-1)=+12

Hpo6u B BaBunone, Erunrte, Pume. OtkpbiTHe necaTuuHbIX ApoOel. CTapuHHBIE CHCTEMBbI
Mep. JlecsaTuanbie qpoou U MeTpudeckas cuctema mep. JI. Marauikui.

Conep:kaHue Kypca MaTeMaTHKH B 7-9 Kiaccax

Anzeopa
Yuciaa
PanuonanbHble YuCIa
MHoxecTBO pauuoHaNbHBIX uncen. CpaBHEHUE paluMOHAIbHBIX uuced. JledictBus c
paloHaIbHBIMU ynciiaMu. [IpecraBiienne paloHaIbHOTO YKcia IECATUYHON ApOObIO.
HppanuoHajibHble YHCIA
[lonatne wuppannoHanpHOrO umncina. Pacno3HaBaHWe HppalMOHANBHBIX uHcenl. [Ipumepsl

JoKa3aTenbeTB B anredpe. MppanuoHanbHOCTh yucIia J2. [Ipumenenue B reomerpun. CpaBHEHUE
UppalMOHaNIbHBIX YKcel. MHOKECTBO AEUCTBUTEIbHBIX YHCEL.

ToxaecTBeHHBbIE Npeo0Opa3oBaHuA

YucaoBble U OyKBeHHbIE BbIPAKEHUS

Boipaxxenue c mnepemeHHOW. 3HaueHue BbIpaxeHHs. [logcTaHOBKAa BBIpaXEHUII BMECTO
MIEPEMEHHBIX.

Lesbie BbIpaKeHUs

CreneHp ¢ HaTypaJbHBIM IOKazaTeieM U e€ cBoiicTtBa. llpeoOpazoBaHus BbIpaKEHUH,
COJIEpKAIIUX CTEIIEHH C HATYPAJIbHBIM [TOKA3aTEIIEM.

OpHouneH, MHOrouseH. [IeficTBUS ¢ OAHOWIEHaMU U MHOTO4WIEHaMHU (CJI0KEHUE, BbIUWTAHUE,
yMHOKeHHe). DopMylibl COKpalIEHHOIO YMHOXEHHUS: Pa3HOCTh KBaJApaTOB, KBaJpaT CYMMBbI U
pazHocTH. PasnokeHne MHOTOW/IeHA Ha MHOXMTEIM: BBIHECEHHE OOLIEro MHOXHUTENs 3a CKOOKH,
IPYNIHUPOBKA, IPUMEHEHHE (POPMYIT COKpAILIEHHOTO YMHOKEHUs. KBaipaTHbIl TpEXUIIEH, pa3iokKeHe
KBaJPAaTHOTO TPEXUYJIEHA HA MHOKUTEIIH.

ApoOHo-panmnoHaibHbIe BbIPasKeHUs

Crenens ¢ nensiM nokasarenem. [IpeodpazoBanue ApoOHO-IIMHENHBIX BHIPAKEHUM: CIIOKEHUE,
YMHOKEHUE, JeneHue. AnreOpanueckas ApoOb. JlomycTumble 3Hau€HUs MEPEMEHHBIX B JPOOHO-
paloHaIbHbIX BhlpakeHUsX. CokpaieHue anredpanyeckux npobeil. [IpuBenenue anredpandeckux
npobeil k ob0ueMy 3HaMmeHatento. JleficTBus ¢ anredpanyecKuMu ApoOsSMHU: CIOKEHUE, BbIUUTAHUE,
YMHOEHUE, JEJICHNE, BO3BEJICHNE B CTEIICHb.

[IpeoGpa3oBanue BbIpaKE€HUH, COAEpKAIUX 3HAK MOJTYJIS.

KBagpaTHbie kopHH

Apudmernueckuil  KBaApaTHBIM KopeHb. IIpeoOpazoBaHue BbIpaKEHUHM, COJEpKaIINX
KBaJpaTHbIE KOPHU: YMHO>KCHHE, JIEJICHUE, BBIHECEHHE MHOXKHUTEIS H3-TI0J] 3HAaKa KOPHS, BHECEHHUE
MHO>KHTEJIS TI0J] 3HAK KOPHSL.

YpaBHeHHs U HEPpABEHCTBA

PagBencrBa

Yucnosoe paBeHCTBO. CBOWCTBA YHCIOBBIX PAaBEHCTB. PaBEHCTBO € epeMEHHOM.

YpaBHeHus1

[lonatne ypaBHeHUs M KOpHs ypaBHEHMs. lIpencraBieHrne O pPaBHOCWIBHOCTU YpPaBHEHMI.
ObnacTb onpeaeneHus: ypaBHeHUs! (00JaCTh JONYCTUMBIX 3HaYEHHUM TEPEMEHHOM ).

JIuHeliHOe ypaBHEHHE U €r0 KOPHU

Pemienne nuHelHbIX ypaBHeHU. JInHeilHOe ypaBHeHHE ¢ mapaMeTpoM. KoindecTBo KOpHEH
JIMHEWHOTO ypaBHEHUs. PellleHne MTMHENHBIX ypaBHEHUH € TapaAMETPOM.

KBaapaTHoe ypaBHeHHe U €er0 KOPHU



KBagparuele ypaBHeHus. HemonHble KBaapaTHbE ypaBHEHHMs. J(MCKPUMUHAHT KBAJIpPaTHOTO
ypaBHeHus. @opmyiia KOpHEll kBajgpaTHoro ypaBHeHus. Teopema Buera. Teopema, o6paTHas Teopeme
Buera. Pemienue kBaapaTHBIX YpaBHEHMI: HCIOIb30BaHUE (QOPMYNbl JIi HAXOXKICHHUS KOpHEH,
rpaduyecKkuil METOJ pEIICHUs, Pa3joKEHUE Ha MHOMXKHUTENIH, M0AOOp KOpPHEH C MCIOIb30BaHHEM
teopembl Buera. KomamyecTBO KOpHEH KBaJpaTHOTO YPAaBHEHHsS B 3aBUCUMOCTH OT  €rO
JUCKpUMHHAHTA. DUKBaipaTHblE ypaBHEHHUS. YpPAaBHEHMS, CBOJMMBIEC K JIMHEHHBIM M KBaJPATHBIM.
KBagparHble ypaBHEHUS ¢ TapaMeETPOM.

J{poOHO-panoHaIbHbIE YPABHEHUSA

Pemenne mnpoctedmux OpoOHO-THMHEHHBIX ypaBHEHUUW. Pewenue OpoOHO-pAYUOHATbHBIX
VpaBHeHUU.

Metonpl peuieHusl yYpaBHEHHMM: METOJIbl PaBHOCHJIBHBIX IpeoOpa3oBaHM, METOJ 3aMEHbI
IepeMeHHOH, rpapuueckuii Meroa. Mcnonp3oBanue cBOMCTB (PYHKIUN IPU pEILIEHUN YPAaBHEHUI.

Ipocreiiie nppauuoHaibHbie ypaBHeHus Buta (/ f (x) =a, /f(x) =/g(x).

VpaBrenus Buna x" = g .YpaBHEHUS B LIENBIX YUCTIAX.

Cucrembl ypaBHeHUH

VYpaBHeHHE C IByMs IIEpEMEHHBIMU. JIMHEWHOE ypaBHEHUE C IBYyMs nepeMeHHbIMU. [Ipsmas
KakK rpaguyeckasi MHTepIpeTanus JMHEHHOTO YpaBHEHUS C IBYMsI IEPEMEHHBIMU.

[lonATHE cucTeMBbl ypaBHEHMI. Perienne cuctemMsl ypaBHEHUM.

MeToipl pellleHHs CUCTEM JIMHEHHBIX YpaBHEHHH ¢ JABYMs IE€pEeMEHHbIMU: TpaduyecKuit
METO/1, METO/I CJIOKEHHUSI, METO]T TIOJICTAHOBKH.

Cucrembl TUHEHHBIX YPAaBHEHUH C TTapaMETPOM.

HepaBencrBa

UucnoBsie HepaBeHcTBa. (CBOWMCTBAa YHCIOBBIX HepaBeHCTB. [IpoBepka crpaBenInBOCTH
HEPAaBEHCTB MpU 33JaHHbIX 3HAUECHUSAX IEPEMEHHBIX.

HepasencrBo ¢ mnepemenHoil. Ctporue um HecTporue HepaBeHcTBa. OOnacTh omnpeaencHus
HepaBeHCTBa (00JaCTh IOMYCTUMBIX 3HAUEHUN [TEPEMEHHON ).

Pemienue nuHeHBIX HEPABEHCTB.

KBanpaTtHoe HepaBEeHCTBO U €ro penieHus. PelieHue KBaJpaTHbIX HEPABEHCTB: UCIOJIb30BAHUE
CBOMCTB M rpaduka KBaapaTUYHON (YHKIMHM, METOJ MHTEPBAJIOB. 3alMCh PEIICHUs] KBaJAPaTHOIO
HEpaBEHCTBA.

Pemenue nensix v 1poOHO-pallMOHATIBHBIX HEPABEHCTB METOJOM MHTEPBAJIOB.

Cucrembl HEpaBeHCTB

CucremMbl HEpaBEHCTB C OJIHOM IepeMeHHOW. PelieHune cucTeM HEpaBeHCTB C OJHOM
MIEPEeMEHHOM: JIMHENWHBIX, KBaJpaTHbIX. 300paxeHue pelieHus CUCTEMbl HEPaBEHCTB Ha YUCIOBOM
MpsIMOM. 3amKch pelIeHns CUCTEMbl HEPABEHCTB.

DOyHKUMU

IHousitue pyHKuMU

JlexkapToBbI KOOpJMHATHI Ha MJIOCKOCTU. POpMUPOBAHUE MPEACTABICHUI O MeTalpeaMETHOM
MOHATHH «KOOpAMHATH. CriocoObl 3aaHusl QYHKUMH: aHATUTHYECKUN, rpaduuecKuil, TaOIuIHbIN.
I'paduk ¢yuxunuu. [Ipumepsl (QyHKUMHA, HOTy4aeMblX B IIPOLIECCE HWCCIEIOBAaHUSA Pa3INYHBIX
peaJIbHBIX MPOLIECCOB U pellleHus 3a/1ad. 3HaueHue QpyHkuuu B Touke. CBoiicTBa PyHKUMN: 00s1acTh
OTpE/IeNICHUs], MHOKECTBO 3HAYEHM, HYJIH, IPOMEXYTKH 3HAKOMOCTOSHCTBA, YETHOCTH/HEYETHOCTD,
IIPOMEXYTKA BO3pacTaHUsl U YyObIBaHMs, HauOoJblllee U HauMeHbllee 3HaueHus. MccrnenoBanue
¢byHKMK 10 €€ rpaduKy.

[IpencraBnenue 06 acUMIITOTAX.

HenpepriBHOCTh pynkinn. Kycouno 3ananubie QyHKIUH.

JIuneiiHas pyHKUIUsA

CpoiictBa ¥ rpaduk JnHeHHOW ¢GyHKuMH. YTia0BOM Ko3(pduuueHT npsmoil. PacnomnoxxeHnue
rpaduka TMHEHHON (YHKIMU B 3aBUCHMOCTH OT €€ YrioBOro ko3 duiureHta u cBOOOJHOTO WIEHA.
Haxoxnenue ko3 puieHToB TuHEHHONW (YHKUMU 10 3a/laHHBIM YCJIOBMSIM: IPOXOXKACHUE MPAMOI



yepe3 JBE TOYKM C 33JaHHBIMH KOOpAMHATAMH, MPOXOXKJACHHUE MPSAMOM Yepe3 JaHHYI0 TOUKY U
IapajuIeIbHON JAHHOW MIPSMOM.

Keaaparnunas pyHkuus

CpoiictBa u rpaduk KkBajapaTuuHod ¢QyHkuuu (mapabona). [loctpoenune rpaduka
KBaJpaTUUHON (QYHKIMM 1O ToukaM. HaxoxxaeHue Hyned KBaapaTHUHOM (YHKIIMH, MHOXECTBa
3HAYEHUH, MPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OoOpaTHast IPONOPUMOHAIBHOCTD

K
CpoiicTBa (GyHKIMH Y = k y = = l'unep6omna.
X

I'padpuxn ¢ynkumii. IlpeoOpasoBanue rpaduxka ¢yHkuun y= f(x) g HOOCTPOEHUS
rpadukoB Gpynkumii Buna y = af (kx+b)+c.

k
I'paduku QyHkumit y=a+—b, yz\/;, y:i/;, y=|x|.
X+

IlocsienoBaTeIbHOCTH M IPOTrPecCHH

YucnoBas mocienoBaTelbHOCTh. [IpruMepsl 4MCIIOBBIX MOcienoBarenbHOCTe. beckoneuHbie
MIOCJIEI0BATEIbHOCTU. ApudmeTnueckas nporpeccus u e€ cBoiicTBa. ['eomeTrpuueckas mporpeccus.
@opmyna oOmero wieHa M CyYMMbl N TEPBBIX WIEHOB apU(PMETHUYECKOW U TeOMETPUUYECKOU
nporpeccuit. Cxopsinascs reoMeTpuiecKast Iporpeccusi.
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3agauum Ha Bce apudMeTnyecKne JeicTBUSA

Pemenune TekcTOBBIX 3adau apudmeTnueckuMm crnocobom. McnonbzoBanue TabmuL, cxem,
YyepTexel, Ipyrux cpeAcTB NPeACTaBICHUs JaHHBIX TP PEIICHUH 3a/1auH.

3agauu Ha ABHAKeHUEe, padOTy U MOKYNKHU

AHanu3 BO3MOXKHBIX CHUTyallud B3aMMHOIO DACIOJIOXKEHHS OOBEKTOB MpPH HX JBHKEHUHU,
COOTHOIIEHUSI 00bEMOB BBITIOJIHAEMBIX pabOT IIPU COBMECTHOU paboTe.

3agaum Ha YACTH, J0JIM, NPOLEHTHI

Pemenue 3ajay Ha HaXOKJE€HUE YACTH YHCJa M YHCla MO ero yactu. Pemienue 3amau Ha
MPOLEHTHI U oK. [IpumMeHeHue nponopuuii Npu pemeHnu 3aaau.

Jlornuyeckue 3axa4um

Pemenue nornyeckux 3anad. Pemenue jornyeckux 3ajaad ¢ moMolsko rpados, TaOIuII.

OcHoBHbIE MeTOAbI pelleHHs TEeKCTOBBIX 3aja4: apudMeTHuecKHuil, ajiredpanvyeckuii,
nepebop BapuaHTOB. [lepBuuHBIE TpelNCTaBI€HHUS O JAPYrUX METOAAX peleHus 3ajad
(reomeTpuyeckue U rpaguuecKre MeTOIbl).

CraTucTHKa ¥ TEOpHs BEPOSITHOCTEN

CraTucruka

TabnuuyHoe u rpapuyeckoe NpeAcTaBlIeHUE TaHHBIX, CTOJOYAThle U KPYrOBbIE JHarpamMbl,
rpaduky, NMPUMEHEHHE auarpaMm M rpadukoB JUIsl ONKCAHUS 3aBUCHMOCTEH pealibHbIX BEIHYUH,
u3BieyeHnue wuHpopMauuu U3 Tabnui, auarpaMM U rpaduxoB. OnucaTelbHble CTaTUCTUYECKUE
MOKa3aTeIN YHMCIOBBIX HAOOPOB: cpeaHee apudMeTHyecKoe, MeIruaHa, HauboJblliee U HAaWMEHbIIEEe
3HaueHus. Mephel paccenBaHus: pa3Max, IUCIEPCHs U CTaHAAPTHOE OTKIIOHEHHE.

CnyvaiiHass u3MEHYMBOCTb. V3MEHUYMBOCTH @pH H3MEpeHMsX. Pelnaromue mnpasuia.
3aKOHOMEPHOCTU B U3MEHUMBBIX BEJIMYMHAX.

Cayuaiinble coObITHUS

CnyuvaiiHple ONBITHI (PKCHEPUMEHTHI), 3JIEMEHTapHbIe cily4yailHble COOBITUS (HMCXO[bI).
BepositHocTn  aneMeHTapHblX  coObITUM.  CoObITUSS B CIOy4alHBIX ~ OKCIIEpUMEHTaX M|
OJIarompUATCTBYIOIIKNE d3JIEMEHTAapHbIE COOBITHSA. BeposSTHOCTH CiiydailHBIX COOBITHH. OMBITHI C
PaBHOBO3MOXKHBIMHM ~ 3JIEMEHTapHbIMH  coObITHsIMH. Kiaccuueckue BEpOSITHOCTHBIE OIBITHI €
UCIOJIb30BAaHUEM MOHET, KyOukoB. IlpencraBieHue coObITUH € NOMOLIBIO Auarpamm Oijepa.
[IpoTtuBomnoOIOKHBIE COOBITUS, OObEIMHEHUE U MepecedyeHue coObiTuil. [lpaBuio croxeHus
BepositHocTel. Ciywaitneiii BeiOOp. [lpencraBnenue skcnepuMmeHTa B BUAE nepeBa. HeszaBucumpbie



COOBITHA. YMHOXEHHE BEpPOSTHOCTEH HE3aBUCHUMBIX coObITHM. [locnmenoBaTenbHbIE HE3aBHCHUMBIE
ucnelTanud. [IpencraBienne o HE3aBUCUMBIX COOBITUSAX B JKU3HHU.

DJieMeHThl KOMOMHATOPUKH

[IpaBuno yMHOXEHHs, MepecTaHOBKH, (axTopuayn yucia. CodeTraHus U YHUCIO COYETAHUM.
®opmyna uncna couetanuid. TpeyronpHuk Ilackans. OnpITel ¢ OOJIBIIUM YHUCIOM PaBHOBO3MOMKHBIX
AJIEMEHTapHbIX COOBITHH. BbluncieHne BeposSTHOCTEH B OMbITaX C MPUMEHEHHEM KOMOWHATOPHBIX
dbopmyn. Ucneiranus bepuymnu. Yemex u Heymada. BeposTHOCTH COOBITHH B CEpUU HCIIBITAaHUI
bepnymn.

Cay4aiinble BeJTHYMHBI

3HAKOMCTBO CO CIy4ailHBIMU BEJIMYMHAMHU Ha MPUMEpPaX KOHEUYHBIX JUCKPETHBIX CIy4yailHbIX
BenuuuH. Pacnipenenenue BeposiTHocTell. Maremarndeckoe oxuganue. CBOHWCTBA MaTeMaTHYE€CKOTO
oxunanus. [lonstue o 3akone Oospmux uucen. M3mepenuwe BepositHocTel. [IpuMeneHune 3akoHa
OOJBIIMX 4YHCENl B COLMOJOTHHU, CTPAXOBAaHHM, B 3/PaBOOXPAHEHUH, 00OecredeHUH Oe30MaCHOCTH
HAaCEeJICHUs B YPE3BbIYANHBIX CUTYALUAX.

TI'eomempus

I'eomerpuyeckue purypsi

@Durypsl B reOMeTPHHU M B OKPYKal0LeM MUpe

I'eomerpuueckas ¢urypa. dopmMupoBaHHe MpPEICTaBICHUA O METanpeIMETHOM IOHSATUU
«purypay.

Touka, IuHUSA, OTPE3OK, MpsMas, JIyd, JOMaHas, IJIOCKOCTh, yroJi, OMCCEKTpuca yria U eé
CBOMCTBA, BUJIBI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cummeTpus reoMmerpuueckux ¢uryp. LleHTpanbHas cUMMETpUsi T€OMETPUUYECKUX
¢uryp.

MHOroyroJibHUKH

MHOroyrojipHuK, €ro 93JIEMEHTBl UM  €ro cBolcTBa. Pacmo3HaBaHMe  HEKOTOPBIX
MHOT'OYTOJIbHUKOB. BBINYKJIbI€ M HEBBITYKJIBIE MHOTOYTOJIBHUKH. [IpaBuiibHbIE MHOTOYTOJIBHUKH.

TpeyronbHuku. Beicota, MenuaHa, OucceKkTpuca, CpeAHssi JIMHUS — TPEYroJjbHHKA.
PaBHOOeIpeHHBINI TPEYroibHUK, €ro CBOMCTBA M MpU3HAKU. PaBHOCTOPOHHMN TpPEYroiIbHHUK.
[IpsAMOYTOIBHBIN, OCTPOYIOJIBHBIN, TYINOYTOJBHBIM TPEYrOJIbHUKU. BHEIIHME yriibl TpeyrojabHUKA.
HepaBeHcTBO TpeyroJyibHUKA.

Yerbipéxyronpuuku. [lapamienorpamm, pomO, MNpsAMOYrojbHUK, KBajpar, Tpamenus,
paBHOOenpeHHas Tpaneuus. CBoiicTBa M NpPU3HAKHM MapajiesiorpamMmma, pomoOa, NpsSMOYTrOJbHUKA,
KBaJpara.

OKpyKHOCTB, KPyT

NX smeMeHTBHI M CBOWCTBA; LIEHTPAJbHbIE M BHUCaHHbIE yrubl. KacarenpHas M ceKymas K
OKPYXXHOCTH, HUX CBOMCTBA. BnmucaHHple M ONHMCAHHBIE OKPYKHOCTH [UIl TPEYrOJIBHUKOB,
YETBIPEXYTOJIBHUKOB, IIPaBUIIbHBIX MHOTOYT OJIbHUKOB.

I'eomeTrpuueckue purypsl B npocTpancTse (00bEMHBIE Tesa)

MHororpanHuk u €ro aneMeHThl. Ha3BaHHWs MHOTIOrpaHHHUKOB C DPa3HBIM IIOJIO)KEHHUEM U
KOJIM4eCcTBOM rpaHeil. IlepBuuHble mpejcTaBlieHUss 0 NMUpaMuje, Mapauienenunene, npusme, chepe,
mape, DUINHIPE, KOHYCe, UX 2JIEMEHTax U NPOCTEHIINX CBOMCTBAX.

OTHOmWIeHM A

PagencrBo Qpuryp

CpoiicTBa paBHBIX TPEYroJbHUKOB. [Ipr3HaKu paBeHCTBA TPEYTrOJIbHUKOB.

IMapanieJbHOCTh NPSAMBIX

[Ipu3Haky u cBOMCTBA MapajuIeIbHbIX NPSIMBIX. AKCuoMa napamuiesnbHocTd EBkimaa. Teopema
Qaneca.

IlepnienauKy.IsipHbIe NPAMBIE

[Ipssmoit  yros. Ilepnenmukynsap k mnpsmoil. Haxnonnas, mnpoekuus. CepeauHHBIN
MEPHEeHIUKYIAP K 0Tpe3Ky. CBONHCTBA U MPU3HAKY MEPIEHIUKYISIPHOCTH.

IHoxoome



[Iponopunonanbubie oTpe3ku, mnoaodbue @uryp. I[logobHbie TpeyroiabHuku. IlpusHaku
noaoous.

B3aumHoe pacnosoxeHue NpssMOd U OKPYKHOCTH, JBYX OKPY/KHOCTEH.

N3mepeHus u BbIUNCIECHUS

Beauuunbl

[Tonstue Benuuumubl. JymHa. M3mepenue niuHbl. EAuHULBL M3MepeHus MIMHBL. Bennumna
yria. I'pagycHas mepa yria.

[Tonatue o muromanan miaockoil ¢urypel U e€ cBoicTBax. M3mepenue rmiomranei. EnuHuiibr
MU3MEPEHUS TUIOIIAH.

[IpencraBnenne 06 o0béme u ero cmoiictBax. M3mepenue oOvéma. Eaununbl nsmepenus
00BEMOB.

H3mepenus u BoIYMCICHUS

WHcTpyMeHTBl 111 M3MEPEHUM U IOCTPOEHUI; M3MEpEeHUE U BBIYMCIEHUE YIJIOB, JJIUH
(paccTostHmii), muomaneil. TpuroHomeTpuyeckue QYHKIMM OCTPOTO yrjia B MPSMOYTOJbHOM
TpeyrojpHuke TpUroHoMeTprueckue (PyHKIUHU TYNOro yria. Beluncienue 3J1eMeHTOB TPEYroJIbHUKOB
C HCHOJIb30BAHWEM TPUIOHOMETPUYECKUX COOTHOMICHHH. POpMynsl IUIOIIAAN TPEYrOJIbHUKA,
napajuieiorpaMmMa M €ro 4YacTHbIX BMJIOB, (OpPMYJbl JJIMHBI OKPYXHOCTM U IUIOIIATU Kpyra.
CpaBuenue u Beranciienue miomaneii. Teopema [Mudaropa. Teopema curycoB. Teopema KOCHHYCOB.

Paccrosinus

Paccrosanne Mexnay toukamu. PaccrossHme OT TOYKM 10 mnpsAMOM. PaccrosiHme Mexnay

¢burypamu.

I'eomeTpuyeckue nmocTrpoeHus

I'eoMeTrpuueckue MOCTPOCHUS ISl WIUTIOCTPAIIMN CBOMCTB F€OMETPUUECKUX PUTYP.

NHCTpyMEHTBI U1l TOCTPOCHMI: IMPKYJb, JMHEHKA, YroiapHUK. lIpocreiimme moctpoeHus
LUPKYJIEM U JIMHEWKON: MOCTpOeHHE OMCCEKTPHUCH! yria, MepHeHAUKYIsIpa K MPsSMOM, yriia, paBHOTO
JTAaHHOMY,

[locTpoeHue TpeyroabHUKOB MO TPEM CTOPOHAM, JIBYM CTOpPOHaM U YIIIy MEXIy HHUMH,
CTOpPOHE U JABYM IpUJICKAIIUM K HEH yIiiaM.

Jenenue oTpe3ka B JAHHOM OTHOIIEHUH.

I'eomeTpuyeckue npeodpazoBaHus

IIpeoOpa3oBanust

[Tonste npeoOpazoBanus. IlpeacraBienne o MeTanpeIMEeTHOM MOHATUHU «IIpeoOpa3oBaHUE).
[TonoGue.

JABukeHust

OceBasi M LEHTpallbHAas CHUMMETpPHs, MOBOPOT W THapauieiabHbli nepeHoc. KomOuHnauu
JBUKEHHUH Ha IUIOCKOCTHU U UX CBOWCTBA.

BexkTOpbl H KOOPAMHATHI HA NJIOCKOCTH

BekTopbl

[TonsiTHe BeKTOpa, AEUCTBUS HAJl BEKTOpPaMH, UCIIOJIb30BaHUE BEKTOPOB B (PH3HKE, pa3sIoKEHUE
BEKTOPA HA COCTABIAIOIINE, CKAIIPHOE IPOU3BEACHUE.

Koopaunartsi

OcHOBHbIE TOHSTHS, KOOPAMWHATHI BEKTOpA, PACCTOSIHME MEXIy Toukamu. KoopauHatsl
CepeMHbI OTpe3Ka. YpaBHEHUS QUryp.

[IpuMmeHeHre BEKTOPOB M KOOPAUHAT JUIsl PEICHUs TPOCTEHIINX T€OMETPUYECKUX 3a/1ad.

Hcropusi MaTemaTuku

Bo3HuKHOBEHHE MaTeMaTUKH KakK Haykd, OTanbl €€ pa3BuTusi. OCHOBHBIE pazJieNbl
MaTeMaTHKU. Beiaronuecss MaTeMaTUKH U UX BKJIAJ B Pa3BUTHE HAYKH.

beckoHeyHOCTh MHOKECTBA MPOCTHIX uncen. Yucna u JyIMHbI OTpe3KoB. PanmoHanbHble yuca.
[ToTpebHOCTD B MppanmoHanbHbIX unciax. [llkona [Mudaropa

3apoxxaenue anreOpsl B Hempax apudmetruku. An-Xopesmu. Poxaenme OyKBeHHOM
cumBonukn. [I.depma, ®@. Buer, P. [exapt. Ucropus Bompoca o HaxoxaeHUH (HOpMYIT KOpHEH



anreOpanvecKux ypaBHEHUU crenener, 6ompmmx 4eteipéX. H. Tapranes, k. Kapgano, H.X. AGens,
O.l'anya.

[losiBneHne MeroAa KOOPAMHAT, MO3BOJISIOLIET0 MEPEBOAUTH IEOMETPUYECKHE OOBEKTHl Ha
a3bIK anredpsol. [losBnenue rpadpukoB Gynkuuid. P. [lexapr, I1. ®epma. [Ipumepsl pa3ianuHbIX cUCTEM
KOOpJUHAT.

3agaua Jleonapno Iluzanckoro (®Pubonauum) o kponukax, yucia dubonavun. 3amada o
maxMaTHou 1ocke. CXOAMMOCTh T€OMETPUIECKOM MPOTPECCUH.

Hcroku Teopun BEPOATHOCTEH: CTpaxoBoe neno, asapTHblie urpbl. II. ®depma, b.Ilackans, S
bepnymn, A.H.Koimoropos.

Ot 3emnenenuss k reomerpuu. Iludarop u ero mkomna. Panec, Apxumen. I[lmaton wu
Apucrorenb. [locTpoeHue nmpaBHIBHBIX MHOTOYTOJBHHKOB. Tpuccekuusi yria. KBagpaTypa kpyra.
VYnaBoenne ky6a. MHcropus wuymcna mn. 3osotoe ceuenue. «Hawama» Esxnupa. JI Diinep,
H.N.Jlo6aueBckuii. UcTopust msiToro nocrysara.

I'eomerpus u uckyccrBo. ['eomeTpuyeckue 3aKOHOMEPHOCTH OKPYKAIOILIEr0 MUPA.

AcTtpoHomus U reoMeTpus. UTo 1 Kak y3Hamu AHakcarop, OpatocdeH u Apuctapx o pazMmepax
Jlynbl, 3emnu u Connna. Paccrosinusa ot 3emum o Jlyaer u CousHma. M3mepenue paccTtosiHus OT
3emum 10 Mapca.

Ponp poccuiickux yu€Hbix B pazBuTuu Maremaruku: JL.Oinmep. H.M.JloGauesckui,
[1.J1.Yeb6nmmieB, C. KoBanesckas, A.H.Konmmoropos.

Maremaruka B passutuu Poccunm: Ilerp I, mkosia maTremMaTWyeckMxX M HaBHUTALKUX HAayK,
pasButue poccuiickoro ¢iota, A.H.Kpeuios. Kocmudeckas mporpamma u M.B.Kenpim.

Kaﬂeﬂ}lapﬂo — TEMATHICCKOC IIJIAHUPOBAH 110 IPECAMETY «MareMaTHKa» S Kjaacc

Ne n/mt HaumenoBanue pa3jesia, TeMbl NPOrpaMMbl Kon-Bo

4acoB
1-3 IloBTOpEHME Kypca MaTeMaTuKH 4 Ki1acc 3
I'nasa 1. HatypaJjbHble ynciaa 20
4-5 Psn HarypanbHBIX 4ncen. 2
6-8 Hudpsl. decstuuHas 3anuch HaTypaibHBIX YHCE. 3
9-12 Otpe3ok. [{nuna orpeska. 4
13-15 [Tnockocts. [pamas. Jlyuy. 3
16-18 [lkana. KoopauHatHblii yd. 3
19-21 CpaBHeHHE HaTypalbHBIX YUCEIL. 3
22 [ToBTOpEeHME U cucTeMaTU3aNKs y4eOHOTr0 MaTepHaa. 1
23 KonrpoJsbHas padora Nel no reme: «HarypajbHbie yucaay» 1
I'naBa 2. Ci10:keHMe ¥ BBIYUTAHUE HATYPAJIbHbBIX YHCeJl 33
24-27 CrnosxeHue HaTypajabHbIX uyncen. CBOICTBA CIOKEHUS. 4
28-32 BrlunTanne HaTypajabHBIX YUCEI 5
33-35 YucnoBble M OYKBEHHbIE BbIpaxeHUs. DopMyIIbl 3
36-39 VYpaBueHus. 4
40-41 VYroi, O603HaYeHHUE YTIIOB. 2
42-46 Buns! yrnos. 3mepenue yrios. 5
47-48 MHuoroyronsHuKky. PaBHbie UTypBHI. 2
49-51 TpeyroJibHUK U €ro BUJIBI. 3
52-54 [IpssmoyronbHuK. OCh CUMMETPHH. 3
55 [ToBTOpEeHME U cucTeMaTU3aNKs Y4eOHOT0 MaTepHaa. 1




56 KoutpoJabHas padora Ne 2 o teme: «CiokeHHe U BbIYMTAHUE 1
HATYPAJIbHBIX YHCeJ»
I'naBa 3. YMHOKeHUe U JeJIeHHe HATYPAJIbHbIX YK CeJl. 37
57-60 YMHOxkeHue. [lepemecTuTenbHOEe CBOMCTBO YMHOKEHHUE. 4
61-63 CoueTaTenbHOE U pacIpeIeTUTEILHOE CBOMCTBA YMHOKECHHS 3
64-70 Jlenenue 7
71-73 Jlenenue ¢ ocraTkoM 3
74-75 Cremnenp uncina 2
76 KonTposbHast padora Ne3 mo teme: «YMHOKeHHUE U JeJIeHUE 1
HATYPAJIbHBIX YHCe»
77-80 [Inomane. [Ltomans npsMoOyroJibHUKA. 4
81-83 [IpssmoyroneHelii napamienenunen. [lupamuna. 3
84-87 O0BeM PSIMOYTOJIBHOTO MapajuIeenuIe1a. 4
88-90 Kom06unaTopHsle 3a1aun 3
91-912 [ToBTOpEeHUE U cucTemMaTu3anus y4eOHOro MaTepHaa. 2
93 KountpoabHas padora Ne4 no teme: « YMHOKeHHeE U eJIeHUE 1
HATYPAJbHBIX YHCe»
I'naBa 4. O0bIKHOBeHHbBIE IPOOHU 18
94-98 [TonsiTHE OOBIKHOBEHHO 1pOOHU 5
99-101 [IpaBunbHbIE U HenpaBUiIbHbBIE ApoOu. CpaBHEHHE JPOOEH. 3
102-103 | CnoxeHue ¥ BBIYUTaHUE JpOOEH ¢ 0IMHAKOBBIMH 3HAMEHATEISIMU. 2
104 JpoOu 1 feneHne HaTypalbHbBIX YHACET 1
105-109 | CmemanHble yncha. 5
110 [ToBTOpEeHUE U cucTemMaTU3anKs y9eOHOTr0 MaTepHaa. 1
111 KonTpoabHas padora NeS no teme: « O0bIKHOBEeHHBIE 1PO0ID) 1
I'nasa 5. [lecssTuunbie ApoOH 48
112-115 | IlpencraBienue o NECATUUHBIX JPOOsIX 4
116-118 | CpaBHeHHME JECATUUHBIX qpoOeit 3
119-121 OxpyriieHne 4uces NpUKUIKHU 3
122-127 CrnoxxeHue ¥ BEIYUTAHHUE IECATUYHBIX Ipo0ei 6
128 KonTposbHast padora Ne 6 no teme: « JlecaTu4uHbIe APOoOH» 1
129-135 | YMHOXeHue NecATUYHBIX Jpooeit 7
136-144 | Jlenenue necATUUHBIX qpoOeit 9
145 KonTposbHast padora Ne 7 mo teme: « JlecaTu4uHbIe APOOH» 1
145-148 | Cpennee apudmerndeckoe. CpegHee 3HaUCHUE BETUIUHBI. 3
149-152 | IlpouenTsl. HaxosieHue npoieHToB OT Yucia. 4
153-156 | HaxoxneHue uucia o ero nporeHTam. 4
156 IIpomexyTounas arrecranus (KOHTPOJbHAs padoTa) 1
157 HaxoxneHnue unciia no ero mporeHTam. 1
158 [ToBTOpEeHME U cucTeMaTU3aNKs y4eOHOTr0 MaTepHaa. 1
159 [ToBTOpEeHME U cucTemMaTU3aNKs y4eOHOTr0 MaTepHaa. 1
I'naBa 6. [loBTOpeHuUe U cucTeMaTU3alUA Y4eOHOI0 MaTepuasa. 10
160 Jlecatnynas cucreMa cuucienus.. HatypanbHsle uncia 1
161 CpaBuenue uncen. Pemenue 3a1a4 Ha pa3HOCTHOE CPaBHEHHE. 1
162 [IIxans! 1 KOOpAUHATHL. J[eMCTBUSA ¢ UMEHOBAHHBIMHU YUCIIAMU 1
163 N3mepenue yrios. 1
164 CrnosxeHue ¥ BBIYUTaHHUE JpoOei ¢ 0IMHAKOBBIMH 3HAMEHATEISIMU. 1
165 CwMmerianabIe Yuca. 1




166 CrnoxxeHue ¥ BBIYUTAaHHUE IECATUYHBIX TPOOeH. 1
167 YMHOXEHUE ACCITHYHBIX apolei. Jlemenue necatrudHod apoOW Ha 1
HATYPAIBHOE YHUCIIO.

168 Jlenenue Ha ecATUUHYIO ApoOb. OKpyrieHne JeCATUUHBIX APOOEH. 1
169 Pemenne 3a1a4 Ha IPOTICHTHI. 1
KanengapHo — remaTnyeckoe IJIAHUPOBAH 1O npeamery «MaremaTuka» 6 kjaace
Ne ni/m HaumeHnoBaHue pa3aena, TeMbl NPOTrPaMMbI Kon-Bo

Tema ypoka 4acoB

IMoBTOpeHne Kypca 5 kiaacca 8

1-2 JeticTBust ¢ OOBIKHOBEHHBIMH JPOOSIMH 2
3-5 JleiicTBHS ¢ AECATUUHBIME JIPOOSMHU 3
Pemenue ypaBHeHuit 1

Permenne TekCTOBBIX 3a1a4 1

8 O6001IeHre 1 TOBTOpEHKE Kypca 5 Kiacca 1
I'naa 1. letuMocTh HATYPAJBHBIX YK Ce] 17

9-10 Henutenu u KpaTHbIE 2
11-13 [Ipusnaku genmumoctu Ha 10, Ha 5, Ha 12. 3
14-16 [Ipu3naku genrMocTH HaTypanbHbIX yncen. [IpusHaku nenumocty Ha 9 U Ha 3. 3
17 IIpocThie 1 cocTaBHBIE YnCa. 1
18-20 HauOonpmmii o0Imuii 1enuTeb. 3
21-23 Haumensbiee obriee kpaTHOE 3
24 [ToBTOpEeHME M cHCcTeMaTH3aIUs YIeOHOro MaTepraa 1
25 KonTtpoabhas padora Nel 1
o TeMe « /[eJIMMOCTh HATYPAIBHBIX YHCE»

I'naBa 2. OObIKHOBeHHBbIE IPO0H 38

26-27 OCHOBHOE CBOHMCTBO ApoOH 2
28-30 CokpaiieHue apodei 3
31-33 [IpuBenenue mpodeii k o0IeMy 3HaMeHaTen0. CpaBHEHHE IPOOCH. 3
34-38 CrnoxeHrie 1 BBIYUTaHHE IPpoOeit 5
39 KonTtpoabnas padora Ne2 no teme: «O0bIKHOBEHHBIE P00 1
40-44 YMHOKeHHE Apodeit 5
45-47 Haxoxnenue qpodu ot ymcia 3
48 Koutpoabnas padora Ne3 no teme: « OObIKHOBEHHBIE IPOOH» 1
49 B3aumHo oOpaTHbIe YKCIa 1
50-54 Henenue npodeit 5
55-57 Haxosxaenue yrcia 1mo 3Ha4eHHIO ero Ipodu 3
58 [IpeobpaszoBaHre OOBIKHOBEHHBIX Ipo0eli B AeCATHUHbBIC 1
59 BeckoHeuHbIe TeproANYECKUE TECATHUHBIC APOOH 1




60-61 HecstruHoe npuOImKeHne 0ObIKHOBEHHOH POOH 2
62 [ToBTOpeHue u cucTemMaTn3alus yaeOHOro MaTeprana 1
63 Koutpoabnas padora Ne 4 mo Teme: « OObIKHOBEHHbIE IPOOH» 1

I'naBa 3. OTHOLIEHNS ¥ NPONOPIUH 28

64-65 OTtHomeHus 2

66-69 [Ipomopmu 4

70-72 IIponieHTHOE OTHOILIEHUE ABYX YNCEN 3
73 KonTtpoabhas padora Ne S no teme: « OTHOIIEHHUS M TIPOTIOPIM I 1

74-75 [psmast 1 0OpaTHAst MPOMOPIIHOHALHBIC 3aBHCHMOCTH 2

76-77 Jlenenue uucen B JAHHOM OTHOIICHUH 2

78-79 OKpYXHOCTB U KpyT 2

80-82 Jmna oxkpyxuoct . [Imomans kpyra 3
83 Hunuuap, KoHyc, map. 1

84-85 JuarpamMmbl 2

86-88 Crnyyaitabie coObITHsI. BeposTHOCTB CITy4aliHOTO COOBITHSL. 3

89-90 [ToBTOpEeHME M cHCcTeMaTH3aIUs YIeOHOro MaTepraa 2
91 KonTtpoabhas padora Ne 6 no teme: « OTHOIIEHHUS M IPOTIOPIM I 1

I'maBa 4. PanmonajbHbIe YHCIa U AeiiCcTBASA HaJ HUMH 70

92-93 [TonmoxxuTenpHbIe U OTPHUIATENbHbIE YHCIIA 2

94-96 Koopaunatnas npamas 3

97-98 Llenbie urcia. PanmoHnanbHBIC YKCa. 2

99-101 Monynb yncna 3

102-105 | CpaBHeHuHE yHcen 4
106 KonTtpoabhas padora Ne 7 no teme: « PaunonajabHble Yucjaay 1
107-110 CroxxeHre parioHaIbHBIX YHCEN 4
111-112 CBOIiCTBA CIIOKEHUS PaIlHOHATBHBIX YHCEN 2
113-117 BelunTanue panuoHaNbHBIX YHCEI 5
118 Koutpoabnas padora Ne 8 mo Teme: « PaumonanbHble yucaay 1
119-122 YMHOXEHHE PalUOHAIBHBIX YUCEN 4
123-125 CBoiicTBa YMHOXKEHHS PAIllMOHAIBHBIX YHCEN 3
126-130 Koaddunument. PacnipenenurensHoe CBOMCTBO YMHOKEHHUSL. 5
131-135 [enenue paumoHaIbHBIX YACEN 5
136 KonTtpoabhas padora Ne 9 no teme: « PauuonaabHble Yucaay 1
137- 141 Pemenue ypaBHeHuit 5
142-146 Pemienue 3a1au ¢ moMoIbO YpaBHEHU I 5
147 KonTtpoabnasa padora Ne 10 mo Teme: « PanimonanbHble yucaa» 1
148-150 [IepnenauKyIsspHBIE NPSMBIE 3
151-153 OceBas 1 IeHTpaJIbHAS CHMMETPUS 3
154-155 [TapannensHble mpsMbIe 2
156-157 KoopnuHatHas miaockocTh 2
158 IIpome:xxyTouHnas arTecTanus (KOHTPOJbLHAsA padoTa) 1
159 KoopnnHatHas miaockocTh 1
160-161 I'paduxu 2
IloBTOpEHME M cucTeMaTU3aNUs Y4eOHOr0 MaTepuaJia 8

162 CrnokeHrie U BBIYMTAHHE OOBIKHOBEHHBIX APOOCH 1
163 YMHOKEHHE U JAeTICHHE 00BIKHOBEHHBIX Apo0eii 1
164 [Tponopuun 1
165 CroxxeHve parioHaIbHBIX YHCEN 1
166 BrelunTanue panuoHanbHBIX YHCEI 1
167 YMHOXKEHHE pPalMOHAIBHBIX YHCENT 1




168

[enenne paumoHaIbHBIX YACEN

169 Pemenne ypaBHenwuit 1
KanengapHo — TeMaTuueckoe IJIAaHNPOBAH MO MpeaMeTy «AJredpa» 7 kiaace
Ne i/m HaunMeHoBaHue pa3aesia, TeMbl IPOrpaMMbl Kon-Bo
Tema ypoka 4acoB
JInHeliHbIe ypaBHEHHUS C OHOM IepeMEeHHOI 15
1 Beenenue B anreopy 1
2 Beenenue B anreopy 1
3 Beenenue B anreopy 1
4 JInHeliHoe ypaBHEHUE C OJHON ITEPEMEHHOU 1
5 JIuHeitHOe ypaBHEHUE C OJIHOM MepEeMEHHOU 1
6 JIuHeitHOe ypaBHEHUE C OJIHOM MepeMEHHOU 1
7 JIuHeitHOe ypaBHEHUE C OJIHOM MepeMEHHOU 1
8 JIuHeitHOe ypaBHEHUE C OJIHOM MepeMEHHOU 1
6 JIuHeitHOe ypaBHEHUE C OJIHOM MepeMEHHOU 1
10 Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUN 1
11 Pemenue 3amay ¢ moMomsi0 ypaBHEHUN 1
12 Pemenue 3amay ¢ moMoImes0 ypaBHEHUN 1
13 Pemenne 3ama4 ¢ mOMOIIBIO ypaBHEHHIH 1
14 [ToBTOpEeHME U cHCTeMaTH3aIUs YIeOHOro MaTepraa 1
15 KonTtpoabnas padora Ne 1 o teme: «J/IuHeiinble ypaBHeHHS ¢ 0JHOM 1
nepeMeHH 0
Iesbie BIpaKeHUs1 52
16 ToxnecTBeHHbIE BhIpakeHUs. ToxKaecTBa 1
17 ToxnecTBeHHbIE BhIpakeHUs. ToxKaecTBa 1
18 Crenenb ¢ HATYpaJbHBIM MTOKa3aTeNIEM 1
19 Crenenb ¢ HATYpaJbHBIM MTOKa3aTeIeM 1
20 Crenenb ¢ HATYpaJbHBIM MTOKa3aTeIeM 1
21 CBO¥ICTBa CTENEHN C HATYPaJIbHBIM TIOKa3aTeleM 1
22 CBO¥ICTBa CTENEHN C HATYPaJIbHBIM TIOKa3aTeleM 1
23 CBo¥iCTBa CTENEHN C HATYPaJIbHBIM IIOKa3aTeleM 1
24 OaHOYIEHBI 1
25 OHOWIEHBI 1
26 MHorousneHbl 1
27 CrnoxeHre U BBIYUTAHIE MHOTOWICHOB 1
28 CrnoxeHre U BBIYUTAHIE MHOTOWICHOB 1
29 CrnoxeHre ¥ BBIYUTAHIE MHOTOWICHOB 1
30 KonTtpoabnas padora Ne 2 o teme: «Lleabie BhIpameHusD» 1
31 YMHOXEHHE OTHOWICHAa HA MHOTOWICH 1
32 YMHOXEHHE OTHOWICHAa HA MHOTOWICH 1
33 YMHOXEHHE OTHOWICHAa HA MHOTOWICH 1
34 YMHOKEHHE OJJHOWIEHA HA MHOT'OUYJIEH 1
35 YMHOKEHHE MHOTOWIEHa HA MHOTOUJIEH 1
36 YMHOXEHHE MHOTOWICHAa Ha MHOTOWJICH 1
37 YMHOKEHHE MHOTOWI€Ha HA MHOT'OUJIEH 1
38 YMHOXEHHE MHOTOWICHAa Ha MHOTOWJICH 1
39 PasnoxxeHne MHOTOUICHOB Ha MHOXKUTENIH. BhIHECEHUS 00IIEero MHOXKHUTES 3a 1
CKOOKH
40 Pa3noxeHne MHOrOYI€HOB Ha MHOXKUTENN. BhIHECEHH O0IIEro MHOKHUTENA 3a 1

CKOOKH




41 Pa3noxeHne MHOrOYI€HOB Ha MHOXKUTEIN. BhIHECEHHS O0IIEro MHOKHUTENSA 3a 1
CKOOKH
42 Pasnoxxenne MHOTOUI€HOB HA MHOXKUTENH. MeTon TpyIIHUpPOBKU 1
43 Pasnoxxenne MHOTOUIEHOB HA MHOXKUTENH. MeETo TpyIIHUpPOBKU 1
44 Paznoxenue MHOrO4I€HOB HA MHOXKUTENN. MeTo TpyIIIUPOBKU 1
45 KonTtpoabnas padora Ne 3 o teme: «Lleable BhIpaxeHUusD» 1
46 [IpousBenenrie pa3HOCTH U CYMMBI ABYX BBIPayKEHHI 1
47 [IponsBeneHue pasHoCTH U CyMMBI JBYX BBIPAKEHUI 1
48 [IpousBenenrie pa3HOCTH U CYMMBI ABYX BBIPayKEHHI 1
49 PasHocTh KBapaTOB ABYX BBIpasKEHUI 1
50 Pa3nocTh KBagpaTOB ABYX BBIPAKECHUI 1
51 KBagpaT cymMb! 11 KBaipaT pa3sHOCTH JIBYX BbIpaKeHUMH 1
52 KBagpaT cymMbI 11 KBaipaT pa3sHOCTH JIBYX BbIpaKeHUIH 1
53 KBagpaT cymMb! 11 KBaipaT pa3sHOCTH JIBYX BbIpaKeHUMH 1
54 KBagpaT cymMbI 11 KBaipaT pa3sHOCTH JIBYX BbIpaKeHUIH 1
55 [IpeobOpazoBanrie MHOrOWIeHa B KBajgpaT CYMMBI WU Pa3HOCTH JIBYX 1
BBIPAKCHUI
56 [IpeobOpazoBanrie MHOroWIeHa B KBajgpaT CYMMBI WU Pa3HOCTH JIBYX 1
BBIPAKCHUI
57 [IpeobOpazoBanrie MHOroWIeHa B KBajgpaT CYMMBI WU Pa3HOCTH JIBYX 1
BBIPAKCHUI
58 KonTtpoabnas padora Ne 4 mo teme: «lLlesable BhIpamxeHusD 1
59 CyMMa ¥ pa3HOCTh KyOOB JIBYX BBIpaXKEHHI 1
60 CyMMa ¥ pa3HOCTh KyOOB JIBYX BBIpaKEHHIt 1
61 [IpuMeHeHue pa3IuYHbBIX CIIOCOOO0B Pa3I0KEHHsI MHOTOWICHA HAa MHOXKHTEIIH 1
62 [IpuMeHeHue pa3IuYHbBIX CIIOCOOO0B Pa3I0KEHHsI MHOTOWICHA HAa MHOXKHTEIIH 1
63 [IpuMeHeHue pa3IuYHbBIX CIIOCOOO0B Pa3I0KEHHsI MHOTOWICHA HAa MHOXKHTEIIH 1
64 [IpuMeHeHue pa3IuYHbBIX CIIOCOOO0B Pa3I0KEHMsI MHOTOWICHA HAa MHOXKHTEIIH 1
65 [ToBTOpEeHME U cHCTeMaTH3aIUs YIeOHOro MaTepraa 1
66 [ToBTOpEeHME M cHCcTeMaTH3alUsl YIeOHOro MaTepraa 1
67 KonTtpoabnas padora Ne S o teme: «Lleable BhIpameHUusD 1
DOyHKIUU 12
68 Cas3u Mexay BemnauHaMy. OyHKITUSA 1
69 Cas3u Mexay BenmnduHamMyu. OyHKIUA 1
70 CriocoObl 3a1aHust PYHKIHH 1
71 CriocoObl 3a1aHust PYHKITHH 1
72 I'padux pyakmmm 1
73 I'padux pyaxmm 1
74 Jluneiinas pyHkuus, ee rpaduk U cBoiicTBa 1
75 Jluneiinas pyHknus, ee rpaduk u cBoiicTBa 1
76 Jluneiinas pyHkuus, ee rpaduk U cBoiicTBa 1
77 Jluneiinas pyHknus, ee rpaduk U cBoiicTBa 1
78 [ToBTOpEeHME M cHCcTeMaTH3alUs YIeOHOro MaTepraa 1
79 KonTtpoabhas padora Ne 6 no teme: « DyHKIHN 1
CucremMbl JIHHEHHBIX YPAaBHEHMIi ¢ IBYMS NepeMeHHbIMH 19
80 YpaBHEeHUA ¢ ABYMS TIepEMEHHBIMU 1
81 YpaBHEHUS ¢ IBYMs IEPEMEHHBIMU 1
82 JluneliHble ypaBHEHUS C IBYMs TIEPEMEHHBIMHE U €r0 TpafuK 1
83 JluneliHble ypaBHEHUS C IBYMs TIEPEMEHHBIMH U €T0 TpaduK 1
81 JluneliHble ypaBHEHUS C IBYMS TIEPEMEHHBIME U €T0 TpafuK 1
85 Cucrembl ypaBHEHHI ¢ JBYMS TIepEMEHHBIMHU. 1
86 I'paduueckuii MeTos pelIeHHs CUCTEMBI IBYX JINHEWHBIX YPaBHEHUH C IBYMS 1




NIEPEMCHHBIMUA

87

I'paduueckuii MeTos pelIeHHs CUCTEMBI IBYX JINHEWHBIX YPAaBHEHUH C IBYMS

NIEPEMCHHBIMUA

88

Pemenue cucrem JIMHENHBIX YPaBHEHUI METOAOM ITOACTAHOBKU

89

Pemenue cucrem JIMHENHBIX YPaBHEHUN METOAOM ITOACTAHOBKU

90

Pemenue cucrem JIMHEHHBIX YPABHEHUI METOAOM CIIOXKEHUS

91

Pemenue cucrem JIMHEHHBIX YPAaBHEHUI METOAOM CIIOKEHUS

92

Pemenue cucrem JIMHEHHBIX YPABHEHUI METOAOM CIIOXKEHUS

93

IIpome:kyTouHas aTTecTanus ( KOHTPOJAbHAs PadoTa)

94

Pemienue 3a1a4u ¢ MOMOILBIO CUCTEM JIMHEMHBIX YpaBHEHUN

95

Pemienue 3a1a4u ¢ MOMOILBIO CUCTEM JIMHEMHBIX YpaBHEHUN

96

Pemienue 3a1au ¢ MOMOIIBIO CUCTEM JIMHENHBIX YpaBHEHUN

97

Pemienue 3a1a4u ¢ MOMOILBIO CUCTEM JIMHENHBIX YpaBHEHUN

98

Pemienue 3a1a4u ¢ MOMOILBIO CUCTEM JIMHENHBIX YpaBHEHUN

99-101

IToBTOpEHME M cHCTEMATH3AIMS Y4eOHOro MaTepraia
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KasennapHo — TeMaTHueckoe JIAHMPOBAH 1O NMpeaMeTy «Aureopa» 8 kiace

Ne i/t

Tema ypoxka

HaunmenoBanue pa3ieiia, TEMbl IPOrpaMMbl

Koi-Bo
4acoB

IToBTOpPEHME

5

VYMHOXKEHHIE OJJHOYJICHA Ha MHOI'OYJICH

Crenenb ¢ HATYpaJbHBIM MTOKa3aTeNIeM

DopMyITbl COKPAIIICHHOTO YMH 0K CHHS

Pemenue cucrem JIMHENHHBIX YPaBHEHUN METOAOM ITOACTAHOBKU

N B W N

Pemienue 3a1au ¢ MOMOIIBIO CUCTEM JIMHENHBIX YpaBHEHUN
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PaIII/IOHaJIbHLIe BBIPAKCHUSA

PanmonanbHbIe ApoOH

PanmonanbHbIe ApoOH

OCHOBHOE CBOWMCTBO PallMOHANBHON APOOH

O 0| | &

OCHOBHOE CBOWMCTBO PallMOHANBHON APOOH

—
(e}

OCHOBHOE CBOWMCTBO PallMOHANBHON APOOH

3HaAMCHAaTCIISIMHA

CroKeHHE 1 BBIYMTAHKUE PAIMOHAIBHBIX IPOOCH ¢ OJMHAKOBBIMHU

b [ | | | | =

12

3HaMCHAaTCIISIMHA

CroKeHHEe 1 BBIYMTAHKUE PAIMOHAIBHBIX IPOOCH ¢ OJMHAKOBBIMU

13

3HaMCHATCIISIMHA

CrnoKeHHEe 1 BBIUMTAHKUE PAIMOHAIBLHBIX IPOOCH ¢ OJMHAKOBBIMHU

14

CrnoxeHre U BBIYMTAHHUE PAlMOHATBHBIX APOOCH C pa3HBIMU

3HaAaMCHAaTCIIIMHU

15

CrnoxeHrie U BBIYMTAHHUE PAlMOHATBHBIX APOOCH C pa3HBIMU

3HaAaMCHAaTCIIIMU

16

CrnokeHrie U BBIYMTAHHUE PAlHIOHATBHBIX APOOCH C pa3HBIMU

3HaAaMCHAaTCIIIMU

17

CrnokeHrie U BEIYMTAHHUE PAlMOHATIBHBIX APOOCH C pa3HBIMU

3HaAaMCHAaTCIIIMHU

18

CrnokeHrie U BBIYMTAHHUE PAlMOHATBHBIX APOOCH C pa3HBIMU

3HaAaMCHAaTCIIIMHU

19

[ToBTOpEeHME U cHCcTeMaTH3aIUs YIeOHOro MaTepraa

20

Koutpoabnas padora Nel no teme: « PannonanabHblie 1poou»

21

YMHOKEHHE U JCIICHUE PAIIMOHAIILHBIX APO0eH

22

YMHOKEHHE U ICIICHUE PALIMOHAIIBHBIX IPO0eH

23

Bo3Benenue paipioHanbHOM IPOOU B CTEIIEHb

24

Bo3Benenue paipioHanbHOM IPOOU B CTEIIEHb

25

ToxmecTBeHHBIE MPe0OPa30BaHUS PAMOHATBHBIX BBIPAKECHHUI

26

ToxnecTBeHHBIC MPe0OPa30BAHUS PAlMOHATBHBIX BBIPAKECHHH

27

ToxmecTBeHHBIC MPe0OPa30BaHUS PAlMOHATIBHBIX BBIPAKECHHH

[ [ [ [ [ | | | e [ | | ek | | =




28 ToxnecTBeHHBIE MPe0OPa30BAHUS PAIMOHATIBHBIX BBIPAKECHHH 1
29 ToxmecTBeHHBIC MPeOOPa30BaHUS PAMOHATIBHBIX BBIPAKECHHH 1
30 ToxnecTBeHHBIE MPe0OPa30BAHUS PAllMOHATIBHBIX BBIPaKEHHH 1
31 [ToBTOpeHue u cucremaTn3alus yaeOHOro MaTeprana 1
32 KonTtpoabnas padora Ne2 no teme: « PannmonajbHble BbIPpaKeHUD) 1
33 PaBHoCcunbHBIE ypaBHeHHs. PaninoHansHble ypaBHEHNS 1
34 PaBHOCHIIBHBIE ypaBHEHUS. PalluOHAIBHBIE YPaBHEHUS 1
35 PaBHOCHIIBHBIE ypaBHEHUS. PalluOHAIBHBIE YpaBHEHUS 1
36 CrereHsb ¢ 1eTbIM OTPUIIATEIIHFHBIM ITOKa3aTeeM 1
37 CrereHsb ¢ 1eTbIM OTPUIIATEIIHFHBIM ITOKa3aTeeM 1
38 CrereHsb ¢ 1eTbIM OTPUIIATEIIHFHBIM ITOKa3aTeeM 1
39 CrereHsb ¢ 1eTbIM OTPUIIATEIIHFHBIM ITOKa3aTeeM 1
40 CBO¥iCTBa CTENEHHU C HETbIM ITOKa3aTeIeM 1
41 CBOIICTBA CTEIEHH C LEJIBIM IT0Ka3aTeIEM 1
42 CBOIICTBA CTEIEHH C IEJIBIM TO0Ka3aTeIEM 1
43 CBOJICTBa CTENEHHU C HETbIM ITOKa3aTeIeM 1
44 CBOIICTBA CTEIEHH C IEJIBIM IT0Ka3aTeIEM 1
45 OYyHKIHUA y = g u e rpadux 1
46 OyHKIUA y = g u e rpaduk 1
47 OyHKIUA y = g u e rpadux 1
48 [ToBTOpEeHME M cHCcTeMaTH3alUsl YIeOHOro MaTepraa 1
49 Koutpoabnas padora Ne 3 mo TeMe: « PaumoHanbHble BbIPpaKeHUsI» 1
KBanpaTtnsbie kopHu. /lelicTBUTeIbHBIE Y Caa 25
50 ®yukuus y = x? u eé rpapuk 1
51 ®yukuus y = x? u eé rpapuk 1
52 ®yukuus y = x? u eé rpapuk 1
53 KBanpaTtHele kopHH. ApUpMETHIESCKUI KBaIPaTHBIA KOPEHb 1
54 KBanpaTtHele kopHH. ApUpMETHIESCKUI KBaIPaTHBIA KOPEHb 1
55 KsanpaTtHeie kopHH. ApU(METHIESCKUI KBaIPaTHBINA KOPEHb 1
56 MHOKECTBO U €ro 3J1eMEHTHI 1
57 MHOXECTBO U €ro MIEMEHThI 1
58 [TommuoxkecTBO. OTnIepanuy HaJl MHOYKECTBAMU 1
59 [TommuOoXkecTBO. OTIepanuy HaJl MHOYKECTBAMU 1
60 HucnoBble MHOXKECTBA 1
61 UrcnoBble MHOXKECTBA 1
62 CBoiicTBa apr(METHUECKOTO KBaIPATHOTO KOPHS 1
63 CBoiicTBa apr(METHUECKOTO KBaIPATHOTO KOPHS 1
64 CBoiicTBa apr(METHUECKOTO KBaIPATHOTO KOPHS 1
65 CaoiicTBa apu(hMETHUSCKOT0 KBaJAPaTHOI'O KOPHS 1
66 ToxnecTBeHHBIE MPe0OPa30BaHUS BEIPKEHHI, COIEpKAIINX apuhMeTHIecKnue 1
KBaJ[paTHBIC KOPHU
67 ToxmecTBeHHBIE IPE0OPa30BaAHHS BBIPAXKECHUH, COIEPKAIINX apUPMETHIECKHE 1
KBaJIpaTHBIC KOPHU
68 ToknecTBeHHBIC MPEe0OPa30BaHUs BRIPAKECHUH, COIEPIKAIIMX apPU(PMETHICCKUEC 1
KBaJ[paTHBIC KOPHU
69 ToxmecTBeHHBIE IPE0OPaA30BaAHHS BBIPAXKECHUH, COIEPKAIINX apU(PMETHIECKHE 1
KBaJIpaTHBIC KOPHU
70 ToknecTBeHHBIC MPE0OPa30BaHUs BRIPAKECHUH, COIEPIKAIIMX apUPMETHICCKUEC 1
KBaJ[paTHBIC KOPHU
71 Oynkims y = VX 1 eé rpadux 1
72 Oynkims y = VX 1 eé rpadux 1




73 [ToBTOpEeHME M cHCTEMaTH3alUs YYeOHOro MaTepraa 1
74 KonTtpoabhas padora Ne 4 no teme: « KBaapaTHbie KOpHU» 1
KBagpaTtHble ypaBHeHUA 26

75 KBanpatusie ypaBHeHUs. Penienrie HeMOIHBIX KBAAPATHBIX YpaBHEHUH 1

76 KBagpaTusie ypaBHeHuUs. Penienrie HeMoIHBIX KBAAPATHBIX YpaBHEHUH 1

77 KBanpatusie ypaBHeHus. Penienrie HeMoIHBIX KBAAPATHBIX YpaBHEHUH 1

78 dopMyiia KOpHER KBaJApaTHOTO YpaBHEHUS 1

79 @dopMyJia KOpHER KBaJpaTHOTO YpaBHEHUS 1

80 dopmyna KOpHEH KBaJpaTHOTO YpaBHEHUS 1

81 dopmyna KOpHEH KBaJpaTHOTO YpaBHEHUS 1

82 Teopema Buera 1

83 Teopema Buera 1

84 [ToBTOpeHue u cucremaTn3aius yaeOHOro MaTeprana 1

85 KonTtpoabnasa padora Ne S no teme: « KBaapaTHble ypaBHeHHS» 1

86 KBanpatusrit Tpéxumnen 1

87 KBagpatusrit Tpéxunen 1

88 KBagpatusrit Tpéxumnen 1

89 Pemmenne ypaBHeHMI, CBOIAIIUXCS K KBaPATHBIM YPaBHEHHUSIM 1

90 Pemenvie ypaBHeHMI, CBOIAIIMXCS K KBaPATHBIM YPaBHEHHUSIM 1

91 Pemenue ypaBHeHNH, CBOASIINXCS K KBAJAPAaTHBIM YPaBHEHUSM 1

92 Pemenue ypaBHEHUH, CBOASIINXCS K KBAAPAaTHBIM YPaBHEHUSAM 1

93 Pemenue ypaBHeHUH, CBOASIINXCS K KBAJAPAaTHBIM YPaBHEHUSM 1

94 IIpomexxyTounas arrecTanus (KOHTPOJbLHAasA paboTa) 1

95 PanyoHanbHble ypaBHEHMS KAK MaTEMaTUYECKUE MOJIEIIN PEAJIBHBIX CUTyalUui 1

96 PanmonansHble ypaBHEHHS KaK MaTeMaTHYECKHE MOJICNN PEeaIbHBIX CUTYaIUi 1

97 PanyoHanbHble ypaBHEHMS KAK MAaTEMAaTUYECKUE MOJIEIIN PEAJIBHBIX CUTyalui 1

98 PanmonansHble ypaBHEHHS KaKk MaTeMaTHYECKHE MOJICNN PeabHBIX CUTYyalUi 1

99 PanmonansHble ypaBHEHHS KaKk MaTeMaTHYECKHE MOJICNN PEeaIbHBIX CUTYaIlUi 1

100-101 | IToBTOpEeHHUe U cUCTEMATH3AIUS YIEOHOI0 MaTepuaia 2
KanengapHo — TeMaTuyeckoe IJIAHUPOBAH IO NMpeaMeTy «AJiredopa» 9 kiace
Ne /it HaumMeHoBaHnue pasgeia, TeMbl IIPOrPaMMBbI Konuuecr
Tema ypoxka BO 4aCOB
IosTOpenne 4
1 CrerneHsb ¢ 1eTbIM OTPUIIATEIIHFHBIM ITOKa3aTeeM 1

2 KBagpaTHble KOpHU 1

3 KBanpatnbie ypaBHEHUS 1

4 Pemenust ypaBHeHM CBOISIIMXCS K KBAAPAaTHBIM 1

I'naBa 1. HepaBencTBa 22

5-6 UucnoBbie HEPABEHCTBA. 2

7-8 OcHOBHBIE CBOICTBA YNCIIOBBIX HEPABEHCTB. 2
9-11 CrnoxeHne 1 yMHOKEHHUE YUCIIOBBIX HepaBeHCTB. OlleHNBaHUS 3HAUCHHS 3

BBIPAYKEHHUS.

12 Hepasencrsa ¢ 0101 mepeMeHHOil. 1
13-17 | Pemenue HepaBEHCTB € 0J10i nepeMeHHOoi UncioBble MPOMEKYTKH. 5
18-25 CucteMbl IMHEWHBIX HEPABEHCTB C OJI0H TIEpEMEHHOIA. 8

26 KonTtpoabnas padora Nel no teme: «HepaBencTBa» 1

I'naBa 2 KBagpaTtuunas ¢pyHkums. 32
27-29 | [loBTOpEHME U pacIIMPEHUE CBEACHUIN O QYHKITHH. 3




30-32 | CpoiicTBa QyHKIINH 3
33-34 | [loctpoenne rpaduka pynkmuu y = kf (x) 2
35-38 | [loctpoenue rpadukoB ¢pyHkmuuy =f(x)+b,y=f(x +a) 4
39-44 | KeanmpatuuHas GyHKIOuUs ee TpaduK U CBOMCTBA. 6
45 KonTtpoabnas padora Ne2 no teme: «KBagparuunasa GpyHknms» 1
46-51 | Pemenue kBapaTHBIX HEPABEHCTB. 6
52-56 | Cucremsl ypaBHEHHI ¢ ABYMS TIepEMEHHBIMHU. 5
57 [ToBTOpEHME M cHCTEMaTH3AIlMs YIeOHOr0 MaTepHalia. 1
58 KonTtpoabnas padora Ne3 no teme: «KBagparuunasa GpyHkomus» 1
I'naBa 3.9;1eMeHTHI NPUKJIATHOH MaTeMATUKHU 20
59-61 | MaTtemaTH4eckoe MOIETUPOBAHHE. 3
62-64 | IlporneHTHBIE pacyeThbl 3
65-66 | AOCONIOTHAS U OTHOCUTEIbHAS IIOTPEIITHOCTH. 2
67-69 | OcHOBHBIE ITpaBHIa KOMOMHATOPUKH. 3
70-71 | YacToTa U BEpOSTHOCTD CITyYaiHBIX COOBITHH. 2
72-74 | Knaccuueckoe onpeseneHne BepoSTHOCTH. 3
75-76 | HauanpHble CBeIEHHS O CTATUCTHKE. 2
77 Koutpoabnas padora Ned no TemMe: «j1eMeHThI NPUKJIATHOM 1
MaTeMaTHKH
78 [ToBTOpEHME M cHCTEMaTH3AIlMs YIeOHOTr0 MaTepHalia.
I'naBa 4. YucioBble MoOC/I€0BATEJbHOCTH 20
79-80 | YucnoBsie mocien0BaTeIbHOCTH 2
81-84 | Apudmerndeckas nporpeccus 4
85-88 | CyMMa n mepBbIX WICHOB apUPMETHYECKOI MPOrpeccuu 4
89-91 | 'eomerpuueckas nmporpeccus 3
92-94 | Cymma n nepBBIX 4ICHOB T€OMETPHUECKOI MPOrpeccuu 3
95 IIpome:xxyTouHnas arTecTanus (KOHTPOJbLHAsA padoTa) 1
96 CyMMa OECKOHEYHOH TE€OMETPUYECKOH IpPOrpeccud, y KOTOPOH MOIYJb 1
3HaMeHaTeNsl MeHblIe 1.
97 CyMMa OecKOHEUHOW TeOMETPUIECKOH MTPOTPEecCHy, Y KOTOPOH MOAYIIh 1
3HaMeHaTeNsl MeHblIe 1.
98-99 | IloBTOpEeHHE W CHCTEMATH3AlMsA Y4eOHOIr0 MaTepuasa 2

Kanennapuo — reMaTu4yeckoe miiaHupoBan mo npeamery «I'eomerpus» 7 kiace

Ne /it HaumenoBanue pazaena, TeMbl NPOrpamMMBbl Kon-Bo
Tema ypoka 4acoB

HavyanbHble reoMeTpryecKHe CBeieHUs! 11

1 Benenue

2 IIpsiMasi U OTPE3OK. 1

3 Jly4d u yron 1

4 CpaBHEHHE OTPE3KOB U YTJIOB 1

5 M3Mmepenue oTpe3koB 1

6 Pemenue 3amau o teme «3mepeHune oTpe3koB» 1

7 M3Mepenune yrios 1

8 CMexHbBIE U BEPTUKAJIBHBIC YTIIbI 1

9 IlepneniuKyIIIpHBIE IPSIMBIE 1

10 Pemenne 3agad no teme «lleprneHauKyssipHbIE TPSIMBIE» 1

11 KonTtpoabhas padora Nel mo teme: «HayanbHble reoMeTpruyeckmne 1
cBeJeHH

TpeyrojabHuku 17
12 TpeyronsHuUK 1




13

ITepBrlil NpU3HaK paBEHCTBA TPEYTOJbHUKOB

1
14 Pemenue 3a1ay Ha NpuMEHEHUE TIEPBOTO TPU3HAKA PABEHCTBA TPEYT OJIBHUKOB 1
15 Menuanbl, OHCCEKTPUCHI M BEICOTHI TPEYTOJIbHHUKA 1
16 CBolicTBa paBHOOCAPESHHOI'O TPEYTOJbHUKA 1
17 Pemenne 3a1au mo reme «CBONCTBAa paBHOOEIPEHHOT'O TPEYTOJILHUKAY 1
18 Bropoli npu3Hak paBeHCTBA TPEYTrOJbHUKOB 1
19 Pemenve 3aga4 Ha MpUMEHEHHE BTOPOTO IPHU3HAKA PAaBEHCTBA TPEYT ONbHHUKOB 1
20 Tperuil npr3HaK paBEHCTBA TPEYT OJIBHUKOB 1
71 Pemenne 3aa4 Ha MpUMEHEHHE TPETHETO MPHU3HAKA PAaBEHCTBA 1
TPEYTOIbHUKOB
22 OKpyXHOCTh 1
23 3aga4u Ha TOCTPOCHUE 1
24 3aga4m Ha TOCTPOCHHUE 1
25 Pemienue 3anad o teme: «TpeyroibHUKN 1
26 Pemenue 3amau mo Teme: «TpeyroabHUKI 1
27 Pemenue 3aiad o teme: «TpeyrobHUKN 1
28 KonTtpoabhas padora Ne 2 no teme: «TpeyroJbHUKN 1
ITapajiebHBIE IPAAMBbIE 13
29 [Tpu3Haky napaaienbHOCTH TPSIMBIX 1
30 [Tpu3Haky napaaienbHOCTH TPSIMBIX 1
31 [Tpu3Haky mapaaienbHOCTH TPSIMBIX 1
32 Pemenue 3agad no teme: «lIpru3Haky mapayaeaTbHOCTH IPSIMBIX» 1
33 Axcroma napajiieTbHbIX MPSIMBIX 1
34 AxcroMa napaieTbHBIX MPSIMBIX 1
35 CBoiicTBa MapayIedbHBIX MPSIMBIX 1
36 CBoiicTBa MapayIedIbHBIX MPAMBIX 1
37 Pemienue 3aau o teme: «llapasnienbHbie NpsMbIe» 1
38 Pemenue 3amau mo Teme: «llapamienbHblie MPSIMBIE» 1
39 Pemenue 3anau o teme «llapanienbHbie IPSAMbIC» 1
40 Pemenue 3aau o teme «llapanienbHbie PAMbIC» 1
41 KonTtpoabhas padora Ne 3mo teme: «llapanjenbHble NpsiMble» 1
CooTHOLIEHUS MEKIY CTOPOHAMM U YIJIaMH TPeyroJbHUKA 18
42 CymMa yTiioB TpeyrolbHHKa 1
43 CymMa yriioB TpeyroibHHKa 1
44 Pemenue 3amay mo Teme «CyMMa yTII0B TPEYTOIBHUKA» 1
45 CooTHOlIIEHHE MEX1y CTOPOHAMH U YIJIaMU TPEYTroJbHUKA 1
46 CooTHOlIIEHHE MEX1y CTOPOHAMHU U YIJIaMU TPEYTroJbHUKA 1
47 HepaBeHcTBO TpeyronbHHUKa 1
48 Pemenne 3anad no teme «COOTHOIIIEHHE MEXK/Ly CTOPOHAMHU U YTJIaMU 1
TPEYTOIbHUKA
49 KonTtpoabhas padora Ne 4 nmo teme: «CooTHOLIEHHE MeKTY CTOPOHAMH M 1
yIJ1aMH TPeYroJbHHKA»
50 Hekoropsle cBOMCTBAa NPSIMOYTOJIBHBIX TPEYT OJIBHUKOB. 1
51 Pemenue 3a1ay Ha NpuMEHEHNE CBOWCTB NPSIMOYTOJIBHOI'O TPEYTOJIbHUKA 1
57 [Ipu3Haku paBeHCTBa MPSAMOYTOIBHBIX TPEYTOIEHUKOB 1
53 Pemenue 3ana4 no teme "lIpsMoyronpHbIe TPEYTOIbHUKH" 1
54 Pemenne 3anad no teme "lIpsMoyronpHbIe TPEYTOIHUKH" 1
55 Paccrosinue ot Touku 1o npsmoi. PaccTtosHue Mexay napajieabHbIMU 1
MPSIMBIMH
56 ITocTpoenue TpeyroibHUKa 110 TPEM 3JIEMEHTaM 1
57 ITocTpoenue TpeyroibHUKa 110 TPEM JIEMEHTaM 1
58 ITocTpoenue TpeyroibHUKa 110 TPEM JIEMEHTaM 1




59 KonTtpoabhas padora Ne 5 «IIpsiMmoyroJibHble TPEYr0JbHUKH)) 1

IToBTOpenue 9
60 Pemenue 3amau mo Teme «HavaibHBIE TEOMETPUUECKUE CBEICHUS. 1
61 Pemenne 3aqau 1o teme «lIpu3Haku paBeHCTBA TPEYTrOIbHUKOB.) 1
62 Pemenne 3anau no teme «PaBHOOEIPEHHBII TPEYTrOJIbHHUK. ) 1
63 IIpome:kyTouHas aTTecTanus ( KOHTPOJAbHAas PadoTa) 1
64 Pemenne 3amau no Teme «TpeyronbHUK» 1
65 Pemienue 3amau no teme «IlapanienbHbie TpsSMBbIE.» 1
66 Pemenne 3anau o teme «COOTHOIIGHHE MEXTY CTOPOHAMHY U YTIIaMH 1

TPEYrOJIbHHKA. )

67 3aga4m Ha TOCTPOCHNUE 1
68 Pemenue 3amay mo BceM TeMaM. TeoMeTpuH 7 Kiacca 1

KanennapHo — reMaTuyeckoe mjianupoBan no npeamerty «I'eomerpus» 8 kiace

Ne /it HaumenoBanue pa3jena, TeMbl NPOrpPaMMbl Kon-Bo
Tema ypoka 4acoB

IloBTOpEHUE 3

1 TpeyronsHuk 2

2 [TapannensHbie npsMbIe 1
YerbIpéxyroabHUKH 11

3 MHOTroyTOIbHUKH 1

4 Pemienue 3amau 1o teme «MHOTrOYrOJdbHUKNY. 1

5 [Tapannenorpamm 1

6 [Ipusnaku mapamiesorpaMmma 1

7 Tpaneuus 1

8 Pemenue 3anau o teme: «llapannenorpamm u Tpanenus» 1

9 Teopema Daneca 1
10 3aga4u Ha TTOCTPOCHUE 1
11 [psamoyronsauk. PoM0, kBagpaT 1
12 Pemenue 3anau o teme: «IIpsMoyroiabHUK poMO KBaapaT» 1
13 KonTtpoabnas padora Nel no teme: «YeTbIpéXyroJbHUKN» 1
ILnomans 17

14 [nomaas MHOTOYTOJIBHUKA. 1

[Inomans npsIMOYTroNbHUKA

15 [Tnomaae mapamienorpaMma 1
16-17 | Ilnomanb TpeyroabHUKA 2
18-19 | Pemenue 3aga4d Ha Temy «lLinormanb TpeyroabHUKAY) 2
20 [Tmomans Tpamenun 1
21-22 Pemenne 3aau Ha TeMy «lILinomaae Tpaneunmn 2
23 Teopema [udaropa 1
24 Teopema, oopaTtHast Teopeme [Tudaropa 1
25-26 | Pemenue 3ama4d o teme «Teopema ITudaropar. 2
27-29 | Pemenue 3aga4d no teme «lLmomaan» 3
30 KonTtpoabnas padora Ne 2 mo teme: «Ilnomansb» 1
Ilogo0HbIe TPEYTrOIbHUKHU 19




31 OnpezeneHye Mog00HBIX TPEYTrOJIbHUKOB 1
32 OTHOIlIeHK € TUIOINACH MOT00HBIX QUTYD 1
33 OTHoOIIeHH € TUIOINACH MOT00OHBIX QUTYD 1
34 [lepBeIii mpU3HAK TOA00HS TPEYTOIHLHUKOB 1
35-36 | Bropoii u TpeTHii mpu3HaKH MOI00HS TPEYTOIBHUKOB 2
37 Pemenne 3anau mo teme: «[Ipu3Haku mogoOHs TPEYrOIbHUKOBY 1
38 KonTtpoabnas padora Ne3 no teme: «IIpu3Haku nonodus TpeyroabHUKOBY» 1
39 Cpenuss TMHUS TPEYTrOIbHUKA 1
40 CBOICTBO Me/IMaH TPEyroJbHUKa 1
41 [IponopuyioHanbHbIE OTPE3KU 1
42 [IponopuyioHanbHbIE OTPE3KU B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE 1
43 UzmepuTenbHbie pabOTHl HA MECTHOCTH 1
44 3aga4u Ha TOCTPOCHUE 1
45 3aa4n Ha IOCTPOEHHUE METOJIOM MOJJOOHBIX TPEYTONILHUKOB 1
46 CuHyc, KOCHHYC M TAaHT€HC OCTPOTro YyIila IpSAMOYTOIBHOTO TPEYToJbHUKA 1
47 3HadyeHus CHHYyca, KOCHHYca, TaHTeHca uist yrioB 30°, 45°, 60°, 90° 1
48 CooTHolIeHHE MEXy CTOPOHAMHU U YIJIaMH TPAMOYTOJIBHOTO TPEYTroJdbHUKA 1
49 Koutpoabnas padora Ne 4 no teme: «IIpumeHenne nogodus 1
TPeyroJbHUKOB, COOTHOIIEHHSI MEK/y CTOPOHAMM M YIJIaMH
NPSIMOYT0JIBHOTO TPEYT0JIbHUKA»
Oxpy:KHOCTH 17
50 B3anMHoOe pacrionioxeHue npssMoil ¥ OKpY>KHOCTH. 1
51 KacarenbHas k okpyxHOCTH 1
52 Pemenne 3anad no teme «KacaTtenpHas K OKpYKHOCTH 1
53 enTpanbpHBINA yTom 1
54 Teopema 0 BIIEICAaHHOM yTJI€. 1
55 Teopema 00 0Tpe3kax MepeCceKarOIINXCS XOPI 1
56 Pemenue 3amay no teme «L{eHTpasibHBIE U BIIMCAHHBIE YTIIbD). 1
57 CBOICTBO OMCCEKTPHCHI yIiia 1
58 CepennHHBIN TEpHISHTUKYIIAD 1
59 Teopema 0 TOUKE IIepeceUeHusl BBICOT TPEYTOJIbHUKA 1
60 Brnncannas okpyxHocTh. CBOMCTBO OMMCAHHOTO YETHIPEXYTOJIbHIKA 1
61 IIpome:xxyTounas arrecTanus ( KOHTPoJabHas padoTa) 1
62 OnucanHas okpy>kHOCTh. CBOICTBO BIMCAHHOTO YETHIPEXYTOJIbHUKA 1
63 Pemenue 3amay mo Teme «OKpY>KHOCTBY» 1
64 Pemenue 3amay mo Teme «OKpY>KHOCTBY 1
65 Pemenue 3anay no teme « Ilnomane» 1
66 Pemenne 3anau mo teme « [Togo0HbBIE TPEYTOMBHUKI) 1
67 O0o0maroIee MOBTOPEHKE 3a Kype TeOMeTpHH § Kiacca. 1




Kaﬂeﬂ}lapHO — TEMATHICCKOC IIJIAHUPOBAH 110 MPEAMETY «FCOMeTpI/lﬂ» 9 kaacc

Ne /it HaumenoBanue pa3jena, TeMbl NPOrpPaMMbl Kon-Bo
Tema ypoxa 4acoB
IoBTOpEHHE 3
1 . TpeyronbsHUKHN 2
2 YerblpexyroiabHUKH 1
BekTopsl 9
3 [ToHsTHE BEKTOPA. 1
4 PaBeHCTBO BEKTOPOB 1
5 CyMMa IBYX BEKTOPOB. 3aKOHBI CIIOJKECHUS. 1
6 CymMMa HECKOJIBKHX BEKTOPOB 1
7 Beluntanue BeKTOpoB 1
8 YMHOXEHHE BEKTOpa Ha YHCIIO 1
9 [IpuMeHeHne BEKTOPOB K PELICHUIO 3a/1a4 1
10 Cpenuss TUHUS Tpanenuu 1
11 KonTtpoabnas padora Ne 1 o teme: «BekTopb» 1
MeToa KOOpAUHAT 10
12 KoopauHatel BekTopa 1
13-14 | IIpocreiime 3a1a4u B KOOPAUHATAX 2
15 YpaBHEHUE IMHUY HA IIJIOCKOCTU. Y PABHEHUE OKPY>KHOCTH 1
16 YpaBHeHUE TPAMOIA. 1
17 YpaBHEHUS OKPYKHOCTH U NPSIMOI 1
18-20 | Pemenwme 3ama4 1mo reMe «MeTo KOOPIUHAT 3
21 KonTtpoabhas padora Ne 2 o teme: «MeTox KOOPAMHAT 1
CooTHOLIEHUS MeKAY CTOPOHAMM U YIJIaMH TPeyroJbHUKA 12
22 Cunyc, KOCHHYC ¥ TaHTeHC yriia. Teopema o TUIOoIaau TPeyTrodbHUKA. 1
23 Teopema cuHyCcOB 1
24 Teopema KOCHHYCOB 1
25-26 | CooTHOLIEHHE MEXAY CTOPOHAMH U yTIIaMU 2
27 Pemmenne TpeyroabHUKOB. 1
Wzmeputenbabie paboTHI
28 O000maroNHiA YPOK 10 TEeME 1
«COOTHOIIIEHUE MEXAY CTOPOHAMH M YTIaMM»
29 VYron Mexay BEKTOpamu. 1
CkansipHoe MPOU3BEIEHNE BEKTOPOB.
30 CxayispHOe POU3BEIeHNE BEKTOPOB B KOOPANHATAX. 1




31-32 | Pemenue TpeyronsHUKOB. CKaJIsipHOE MTPOU3BEICHNE 2
BEKTOPOB
33 KonTpoabhas padora Ne 3 mo teme: «CooTHOLIEHNE MeKAY CTOPOHAMH U 1
yIJ1aMH TPeYroJbHUKA»
JJIMHa OKPYKHOCTH M IUI0IIAAb KpPyra 12
34 IIpaBHIBEHBIE MHOTOYT OJIBHUKU 1
35 OKpyXHOCTb, OMCAHHAsA OKOJIO IIPABHIBHOTO MHOTOYTOJIbHUKA U BITMCAaHHAS 1
B MTPaBWJIBHBI MHOTOYTOJTbHHK
36 @opMynbl A7 BEIYUCIIEHHS IUIOMIAAN MTPaBUIIBHOIO MHOTOYTOJIbHUKA, €r0 1
CTOPOHBI U paguyca BOUCAHHOM OKPY>KHOCTH.
37 Pemenue 3aay no teme «IIpaBuiibHbIE MHOTOYT OJIBHUKH. » 1
38 JlinHa OKpYXHOCTH 1
39 JnHa okpykHOCTH. Pemenne 3amaq 1
40 [Tmomaaes Kpyra U KPyroBoro cekropa 1
41 [Tnomans kpyra. Pemenne 3amaqd 1
42-44 | Pemenue 3a1a4 1o teme «J{JIMHA OKPYXHOCTH M IJIOUIA/Ib KPyTra» 3
45 Koutpoabnas padora Ne 4 mo teme: «/Inuna okpyxuocru. Ilnomans 1
Kpyra»
JBu:KeHHE 8
46-48 IlonsiTe NBMXKEHUS 3
49 [TapannenpHBIN TEpeHOC 1
50 IToBopot 1
51 Pemienne 3anau no teme «llapamnensusiii nepesoc. [ToBopor» 2
52 KonTpoabhas padora Ne 5 no Teme: «JIBHkeHHe» 1
AKCHOMBI IVIAHUMETPHUH 2
53 06 akcromax TIaHUMETPUH 1
54 06 akcromax TIaHUMETPUH 1
HTorosoe noBropenne
11
55 HauaneHele reoMmerpudeckue ceeneHus. [lapamienbHble NpsMeble. 1
56 TpeyronpHuKH 1
57 TpeyroapHuUKH 1
58 OKpYy>XKHOCTh 1
59 OKpY>XKHOCTh 1
60 UerbIpexyronbHUKH, MHOTOYTOJTEHUKH. 1
61 IIpoMeKyTOYHAS aTTECTALUA 1
62 YerpipexyroabHUKA, MHOTOYTr OJIbHUKH. 1
63 Bekrtopsl meTon koopaAuHAT 1
64 TpeHupoBoUHbIE 3a7aHUs U3 MOAYJs «I'eoMeTpusi» 1
65 TpenupoBouHsle 3a1aHus U3 Moayis «I'eomerpus» 1
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