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IIVNIAHMPYEMBIE PE3VJIbTATBI OCBOEHUA ITPEAMETA

5-9 kaaccnbl
JINYHOCTHBIMHM pe3yJbTaTaMM H3ydeHUs npeaMera «Marematwka» (B BUAEC CISAYIOIMMX YYEOHBIX KypcoB: 5—6 kmacc — «MaremaTtuka», 7-9 kmacc —
«Marematuka» («Anredpa» u «I'eoMeTpus») SIBIASIOTCS CIEAYIOIINE KaueCcTRa:
— HE3aBUCUMOCTb U KPUTHUYHOCTH MBIIIICHUS;
— BOJISL U HACTOMYMBOCTD B JIOCTH)KEHUH LIEJIH.
CpencTBOM AOCTHKEHUSI TUX PE3YJILTATOB SIBJISCTCS:
— cucTeMa 3aJJaHui y4eOHUKOB;
— IpeJCTaBIICHHAs B yueOHMKaX B SBHOM BUJIE OpraHU3allvs MaTepuaia 1o IpUHIUIY MUHUMAKCa;
— MHCIIOJIb30BAaHUE COBOKYITHOCTH TEXHOJIOTMM, OPUEHTHPOBAHHBIX HA PAa3BUTHE CAMOCTOSITEIbBHOCTHM W KPUTUYHOCTH MBIIUIEHHS: TEXHOJOTHS CHCTEMHO-
NeSITeIbHOCTHOTO MOJIX0/a B 00YYSHHUH, TEXHOIOTHsI OLICHUBAHUSI.
Memanpeomemnbimu pe3yabTaTaMu H3ydeHUs Kypca «MaremaTukay siBisieTcsi popMHUpOBaHUE YHUBEPCATBHBIX yueOHbIX aericTBuil (YVY /).
Pezynamugnvie YY/I:
5—6-11 knaccot

— CaMOCTOSTEIBHO 0OHapyHcueams U GOPMYIUPOBATH YIEOHYIO TPOOIEMY, ONPEACATh e YUeOHOH NesTeTbHOCTH, BEIOUPATh TEMY IIPOCKTA;

— BblOGU2AMb BEPCUU PEUICHUS MTPOOJIEMbI, 0CO3HABATh (M HHTEPIPETUPOBATH B CIIydae HEOOXOUMOCTH )KOHEYHBIH PEe3ysIbTaT, BBIOMPATh CPEIICTBA JOCTHIKEHUS IIEITH
U3 MPEJIOKEHHBIX, 4 TAK)KE UCKATh MX CAMOCTOSITEIILHO;

— cocmagnams (MHANBUAYAIBHO WK B TPYIINE) TUIaH PEelIeHUs IPOoOeMbl (BBIMIOTHEHHSI IPOEKTA);

— paboras 1o IJIaHy, c8epsimb CBOU JICSHCTBUS C IEIBI0 U, TIPU HEOOXOIMMOCTH, HCIIPABIISITh OIIHOKH CAMOCTOSITEIIEHO (B TOM YHCIIC M KOPPEKTHPOBATH IJIAH);

— B INAJIOTE C YUUTEJIEM COBEPULEHCINBOBAMb CAMOCTOSITETFHO BEIPAOOTAHHBIE KPUTEPUH OIEHKH.

7—9-11 K1accwol

— CaMOCTOSTENbHO 0OHApyHcU8ams U popmynuposams NpodIeMy B KIIACCHON M MHAWBUYAIbHOM yueOHOH NesTenTbHOCTH;

— @blOGU2caAMb BEPCUW DPEUICHUs MpOoOJIeMBl, OCO3HABaTh KOHEUHBIA pPE3YNbTaT, BBHIOMpATh CPEJCTBA JIOCTHMIKCHUS WENW W3 TPEIVIOKEHHBIX WM WX HCKaTh
CaMOCTOSITENIbHO;

— cocmagnamy (MHAUBUAYAIBHO WK B TPYIIIE) TUIaH PeleHus IpoOieMbl (BBIIOIHEHUSI IPOEKTA);

— nodbupams K Kaxx70i npodieme (3a1aue) aJJeKBaTHYIO €l TEOPEeTUYECKYIO MOJIENb;

— paboTasi 1Mo NpeUI0KEHHOMY WIM CaMOCTOSITENIbHO COCTABICHHOMY IUIAHY, UCHOIb306amb HAapSAAY C OCHOBHBIMHM U JONOJIHUTEIBHBIE CPEICTBA (CIpPAaBOYHAs
JUTEpaTypa, CI0KHbBIE TPUOOPHI, KOMITBIOTED);

— NJIAHUPOBAMb CBOXO UHINBUIYAJIbHYIO 00pa30BaTENbHYIO TPAEKTOPHUIO;

— pabomamp 1O CaMOCTOATEIBHO COCTaBICHHOMY IUIaHY, CBEPSSICh C HUM U C LIEJIbIO JeATEIbHOCTH, UCIIPABIIss OMIMOKH, UCIIONb3YSI CAMOCTOATENBHO 110100paHHbIE
cpenctsa (B ToM uucie u utepHer);

— CBOOOIHO 110.16306ambCs BHIPAOOTAaHHBIMHU KPUTEPUSMH OLIEHKH U CAMOOLIEHKH, UCXOS U3 LEJIN U UMEIOIIMXCSl KpUTEPUEB, pa3iindas pe3yiabTaT U CIoCOObI
JICHCTBHI,

— B XO/JI€ MPEJICTaBIICHUS ITPOEKTA 0a8aAMb OYeHK) €r0 pe3ysibTaTaM;

— CaMOCTOSTENbHO 0CO3HABAMb TIPUUUHBI CBOETO YCIIEXa WM HEYyCIIeXa U HAXOIUTh CIIOCOOBI BBIX0/1a U3 CUTYALlUU HEYCIIeXa;



— yMemb oyeHums CTENEHb YCIENTHOCTH CBOCH MHANBUAYAIbHON 00pa30BaTeIbHON NesSTeIbHOCTH;
— OCIGGWZb OI/;€HKy CBOHUM JIMYHOCTHBIM Ka4ycCTBaM U qepTaM xapaKTepa («KaKOB H))), OHpe,Z[eHSITB HaHpaBJIeHI/IH CBOCI'O paSBI/ITI/HI («KaKI/IM A XO‘-Iy CTaTrb», K4TO MHC OJIA
ATOTO HA/O CIACNIATHY).

Cpeocmeom popmuposanus peryaaTuBHbIX Y Y]] ciiyaT TEXHOJIOTHS CUCTEMHO- JCSITSIBHOCTHOIO IMOJX0/Ia HA dTale U3y4yeHUs HOBOTO MaTepHalia U TEXHOJIOTHUS
OIICHUBAHUS 00PA30BATEIIbHBIX JOCTHXKCHHM (Y4COHBIX YCIIEXOB).

Ho3nasamenvuvie YYJI:

5-9-ii knaccwt

— AHATU3UPOBAMb, CPABHUBAMb, KlAccupuyuposams u 0606ujame HaKThl U SBICHUS;

— ocywecmensims CpaBHEHHE, CEPHALINIO M KJIACCH(HKAIINIO, CAMOCTOSTEIILHO BEIOUpPAasi OCHOBAHUS M KPUTEPUH JUTSI YKa3aHHBIX JIOTHYECKHUX ONEPAIHii; CTPOUTh
KJIacCU(DUKALUIO TYTEM TUXOTOMHYECKOTO JIeJICHHUS (HAa OCHOBE OTPUIIAHUS);

— cmpoums JOTHYECKH 000CHOBAHHOE PACCYKIICHHE, BKIIOYAIOIIEEe YCTAHOBICHHE TPUYMHHO-CIICICTBEHHBIX CBS3CH;

— €030a6amb MaTeMaTHYECKHE MOJICIIH;

— COCTaBJIATh TE3WCHI, Pa3IMYHbIC BHUJbI IUIAHOB (TPOCTBIX, CJIOXKHBIX U T.M.). IIpeoOpa3oBbiBaTh MH(MOPMAIUIO M3 OJHOTO BUAA B APYroi (TaOIUIly B TEKCT,
auarpammy U mp.);

— 8bIYUMBIEAMb BCE YPOBHU TEKCTOBOW MHPOPMAIIUH.

— yMemb onpeoesini BO3SMOXKHBIC HCTOYHUKH HEOOXOIUMBIX CBEJICHUH, IPOU3BOAUTH MOUCK MH(OOPMALIUH, aHATM3UPOBATh U OILICHUBATH €€ JI0CTOBEPHOCTD.

— MOHHMMAsl TIO3HIIUIO JPYTOro YeJIOBEKa, pa3iuyams B €ro peun: MHCHUE (TOUYKY 3pEHHsI), T0KA3aTeIbCTBO (apPryMEHTHI), (PaKThl; TUIIOTE3bI, aKCHOMBI, Teopuu. Jliis
3TOTO CaMOCTOSITEIILHO UCIIOIb30BATh PA3IMUHBIC BU/IbI YTCHUS (M3y4aroliee, IPOCMOTPOBOE, 03HAKOMHUTEIBHOE, TOUCKOBOE), TPUEMBI CITYILIAHHS.

— caMOMy ¢030a6amb WCTOYHHKH MH(OpPMAIMHM Pa3HOTO THIA W JIJIS Pa3HBIX ayAUTOPH, coONr0naTh MH()OPMAIMOHHYIO THMTHEHY M IpaBHia HH()OPMAIMOHHOU
0e301acHOCTH;

— YMembuUcnoIb306ams KOMIIBIOTEPHBIE U KOMMYHHKAIIMOHHBIE TEXHOJIOTMU KaK MHCTPYMEHT ISl JIOCTHIKEHHS CBOMX Iielieii. YMeTh BHIOMpATh aJcKBaTHBIC 3a/1aue
HHCTPYMEHTAJIbHBIE MPOTrPaMMHO-AIIapaTHbIE CPEJCTBA U CEPBHUCHI.

Cpeocmeom ¢hopmuposanus o3HaBateabHbIX Y'Y [l ciyxar yueOHBIH MaTepHall ¥ MPEKIC BCETO MPOTYKTUBHBIC 3aJaHNs y4COHUKA.

— Mcnonb30BaHre MaTeMaTHUECKUX 3HAHUH [T PEIICHUS PA3IMYHBIX MATEMATHUYCCKHUX 3a7a4 M OIIEHKH MOJYIeHHBIXPE3YIbTaTOB.
— COBOKYITHOCTh YMEHUI1 110 MCIOJIB30BAHUIO JJOKA3aTEIbHON MaTEMAaTHIECKOM peun.

— COBOKYITHOCTb YMEHHH 10 paboTe ¢ HH(POPMAITUEH, B TOM YKCIIE U ¢ PA3TUYHBIMA MaTeMaTHYECKUMHU TEKCTaMU.
— YMeHUs UCTOIb30BaTh MATEMAaTHUECKUE CPEJICTBA JUTSl U3YUCHUS M OTIMCAHUS PEATbHBIX MPOIECCOB U SBJICHHIA.
— He3aBrcumoCTh ¥ KpUTHYHOCTH MBIIIICHUS.
— BoJ1st 1 HaCTOMYUBOCTD B IOCTUKCHUU TICITH.

Kommynuxkamuenwvie YY/I:
5-9-11 Knaccwt

— CAMOCTOATEIILHO 0p2anu306bi6ams y4eOHOE B3aUMOICHCTBHE B IpyMIe (ONpeaensTh oOLie eI, J0roBapuBaThes Apyr ¢ APYroM U T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHHUSI, npUEOOUMb apeyMeHmbl, MONTBEPXkaas UX (haKTamMH;

— B IUCKYCCHUH Y Memb8bl08UH)Mb KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM NpU3HA8ams OIIMOOYHOCTh CBOETO MHEHHS (€CITH OHO TaKOBO) U KOPPEKTHPOBATH €T0;
— MOHKMas MO3UIIHIO IPYTOT0, paziuiams B €ro pedr: MHEHHE (TOUYKY 3pEHHUs ), 10Ka3aTeIbCTBO (apryMeHThI), (haKThl; TUIIOTE3bl, AaKCHOMBI, TEOPHH;



—ymenv B3I‘J'I$IHYTL Ha CI/ITyaLII/IIO C I/IHOf/'I IIO3UIINU 1 Ooeoeapueambc;z C JIFOAbMU HUHBIX HOBI/ILIPIfl.
Cpeocmeom ¢opmuposaruss KOMMYHUKATUBHBIX Y Y J] ciyKaT TEXHOIOTHS TPOOIEMHOT0 00ydeHusl, OpraHu3aius paboThl B MAJIBIX TPYIINAX, TAKXKE UCTIOIb30BAHUE
Ha ypOKax TEXHOJOTUH JUYHOCTHO- OPUEHTUPOBAHHOTO U CHCTEMHO- JESATEILHOCTHOTO O0yUEHUS.
IIpeaMeTHBIMM pe3yJIbTATAMU U3yUYeHUS NpeaMeTa «MarteMaThkay sIBISIOTCS CISAYIOIINe YMEHHUS.
5-i1 kaace

Hcnonvzo6amsv pyu pelICHNN MaTeMaTHYECKUX 3a71a4, UX 00OCHOBAaHMHU M MPOBEPKE HAMJICHHOTO PEIICHHUs 3HAHHE!

- Ha3BaHUI W TOCJIEJOBATEILHOCTU YHMCENl B HaTypaibHOM pany B mpeaenax 1 000 000 (¢ xakoro 4mciaa HAauMHACTCA AITOT Psj, Kak o0OpasyeTcs Kaxaoe
CIIETYIOIIIEe YUCIIO B 3TOM PALY);

- Kak oOpasyercs Kaxkaas cieayronas cuéTHas eIMHUIIa,

- Ha3BaHUS U MOCIIEIOBATEIILHOCTD PAa3ps/I0B B 3aIMCH YUCIIA,

- Ha3BaHUS U NOCJIEI0BATEIBHOCTD EPBIX TPEX KIIACCOB;

- CKOJIBKO pa3psiIOB COAEPIKUTCS B KAXKIOM Kilacce;

- COOTHOIIICHUE MEXIy pa3psIaMH;

- CKOJIBKO €IMHHI] KaXK/I0TO KJIacca COACPIKUTCS B 3aIUCH YHCIIA;

- KaK yCTpOeHa MO3UIMOHHAS JeCATUYHAS CHCTEMa CUMCIICHHUS;

- eIMHMIBI U3MEPEHNUS BEJIMYMH (JUIMHA, Macca, BpeMsl, IUIOIIA/lb), COOTHOLICHUS MEXIY HUMH;

- JECATHUYHBIX APOOsX M MpaBHiiaxX ACUCTBUI ¢ HUMU;

- cpasHusamu NECATHYHBIE IPOOH;

- 8bINOJHAMb OTIEPALUHU HAJ| IECITUYHBIMU JIPOOSIMH;

- npeobpazoevieams NECITUUHYIO TIPOOh B OOBIKHOBEHHYIO U HA000POT;

- OKpyensims TEJble YUCIIA U JECITUIHBIE TPOoOH;

- HaxoOoums NPUOTHKEHHBIE 3HAUEHHSI BEJTMUUH C HEIOCTATKOM U U30BITKOM;

- 8bINOAHAMb TPUOTMHKEHHBIC BRIYUCIICHHUS U OLEHKY YHCIOBOTO BBIPAKECHUS;

- (DyHKIIMOHAJIBHOW CBSI3U MEXY TPYIINaMH BEIHYUH (II€HA, KOJIMYECTBO, CTOMMOCTh; CKOPOCTb, BPEMs, PacCTOSHUE, MPOU3BOIUTEIHLHOCTh TPY/AA, BpeMs

paboTsl, paboTa).
Buinonname yctawsie Beruucienus (B npegenax 1 000 000) B ciydasix, CBOAUMBIX K BBIYMCICHHSIM B mnpenenax 100, u MUCbMEHHBIE BBHIYHCICHUS] B OCTATBHBIX

CIIy4asix; BHIMOJIHATH MPOBEPKY MPABUILHOCTH BHIYUCIICHUIA;

- 6blnoaHamb yMHOXKeHHe u nenenue ¢ 1000;
8bIYUCTAMb 3HAYCHUS YNCIIOBBIX BBIpAXKEHUH, coepkamux 3—4 necTBusl co CkoOKaMu 1 6e3 HHX;
pewamsb POCTHIE U COCTABHBIE TEKCTOBHIE 3a1a4H;
8bLINUCHIEAMb MHOXKECTBO BCEBO3MOKHBIX PE3YJIbTAaTOB (MCXOAO0B) MPOCTEHIINX CyYalHbBIX SKCIIEPUMEHTOB;
Haxo0ums BEPOSITHOCTU MPOCTEUIIINX CITYIAHBIX COOBITHI;

- pewams yOOOHBIM 7151 ce0st crtocoOoM (B TOM YHCIIE U € TTOMOIIBI0 TaOIuIl U rpadoB) KOMOMHATOPHEIE 337U Ha TIEPECTAHOBKY U3 TPEX PJIEMEHTOB, MPABUIIO
MPOU3BEICHUS], YCTAHOBJIEHUE YMCIIA TTap Ha MHOYKECTBE U3 3—5 3JIEMEHTOB;

- pewams YAOOHBIM Ui ce0s1 crtocoO0OM (B TOM YHMCIIE U C TIOMOIIBIO Ta0uuil U Tpad)oB) TOTHYECKHE 3a/1a4H, coiepKalue He 0oyiee TpEX BhICKA3bIBAHMUIA,

- yumamov WHGOPMAIIHIO, 3aMTMCAHHYIO C TTOMOIIBIO JIMTHEWHBIX, CTOJIOYATHIX U KPYTOBBIX JHArpaMM;

- cmpoums TMPOCTEHITNE TNHEHHBIC, CTOJI0UYAThIE U KPYTOBBIE TUArPaMMBl;

- HAX0O0UMb PElICHUs «OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIOJIL3YIOTCS MaTeMaTHUECKUe CPEICTBA;



- co30a6éams MPOAYKT (pe3ynbTaT MPOSKTHOMN NEATEIHHOCTH), IUTSl U3YUCHHS U OIICAHUS KOTOPOTO HCIIONB3YIOTCS MaTeMaTHIECKIE CPEICTBA.

6-ii KJ1acce

Hcnonvzosams nipu pelliecHUH MaTeMaTHUYECKHUX 3aj1ad, MX 000CHOBaHHMU U IIPOBEPKE HAMIEHHOTO pelIeHNs 3HaHHE O:

pacmadbzeamb HaTypaJIbHOC YMCJIO Ha ITPOCTBIC MHOXUTCIINU,
Haxooumv HanOOJIbIINH O6H.[PII>1 JCIINUTEIIb U HAUMCHBIICC 06mee KpaTHOE HECKOJIBKHUX YHCECII;

- OTHOLICHUAX U NPONOPLHUAX; OCHOBHOM CBOMCTBE IIPOIIOPLIUH;

psIMON U 0OPAaTHOI MPOMOPIHOHANBHBIX 3aBUCUMOCTSIX U UX CBOMCTBAX;

MPOLICHTAX;

LENbIX U JPOOHBIX OTPULIATENIBHBIX YUCIIAX; PAMOHATIBHBIX YHCIAX;

MpaBUJIe CPABHEHUS PAIlMOHAIBHBIX YHUCEIT;

MpaBUJIax BBIIOJIHEHUS ONepalii HaJl palliOHAIbHBIMH YHCJIaAMU; CBOMCTBAaX OMeparui.

Oenums 9UCIIO B TJAHHOM OTHOIICHHH,

Haxooums HEU3BECTHBIN YJIEH MPONOPIUHY;

HAaxooums JAHHOE KOJMYECTBO MPOIEHTOB OT YKMCJIA ¥ YMCJIO IO U3BECTHOMY KOJIMYECTBY MPOLIEHTOB OT HETO;
HAaxooums, CKOJIbKO TPOIIEHTOB OJIHO YKCJIO COCTABJISET OT IPYroro;

Veenuuusams 1 yMEHbILATh YUCIIO HA JAHHOE KOJIMYECTBO IIPOLEHTOB;

peuiams TEKCTOBBIE 331a4d Ha OTHOILIEHUS, MPOTIOPLIMU U TIPOLIECHTHI;

cpasHusams Ba PallMOHAIBHBIX YMCIIA;

8bINOJIHAMb OTIEPAIMH HaJl PAllMOHATFHBIMU YHCIIAMH, UCIIOJIb30BaTh CBOMCTBA OMEPaLHii IS YIPOIICHUS BHIYUCICHHI;
peutams KOMOMHATOPHBIC 33/1a49H C TIOMOIIBIO TTPABHJIA YMHOKCHHS,

Haxooums BEPOSATHOCTU MPOCTEHIINUX CITy4YalHBIX COOBITU;

pewamsb POCTEHIIINE 3a7]a4l Ha OCEBYIO U IIEHTPAIbHYIO CHMMETPHIO;

peuiams TPOCTEHIINE 3a7a4u Ha pa3pe3aHre U COCTABICHUE T€OMETPUUECKUX PUTYD;

Haxo0ums PEIeHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3aJ1a4, B KOTOPBIX UCIIOIB3YIOTCS MaTeMaTHYECKHE CPE/ICTBA;
co30asamu MPOIYKT (PE3yNbTaT MPOEKTHOU NEATEILHOCTH ), A U3YUEHHUS U OMUCAHUS KOTOPOTO UCIONIB3YIOTCS MaTeMaTHUECKHUE CPEICTRA.

7-1 Kiaace.
Auredpa

Hcnonvzosams IIpH pCHICHUH MAaTEMATUYCCKUX 3a/lad, UX 000CHOBaHHU U IIPOBEPKE HaﬁﬂeHHOFO pCUICHUSA 3HAHUC O:

HATypaJbHbIX, LENBIX, PALUOHAIBHBIX, UPPALMOHAIBHBIX, ICHCTBUTEIIBHBIX YNCIIAX;
CTEIEHU C HATypAJIbHBIMU MTOKA3aTEIIMU U UX CBOMCTBAX;

OJIHOYJICHAX U MpaBWIaxX JCUCTBUN C HUMU;

MHOTOWICHaX W MpaBujiax JEHCTBUHN C HUMH;

(dbopMynax COKpameéHHOTO YMHOKEHUS;

TOXJIECTBAX; METOAaX JOKa3aTeIbCTBA TOXKIECTB;

JINHEMHBIX YPAaBHEHUSX C OJHOM HEU3BECTHOM U METOJIAX UX PELICHUS;

CUCTEeMax JIBYX JUHEUHBIX YPaBHEHUH C JBYMS HEU3BECTHBIMH M METOAAX UX PELICHHUS.
Buvinoauame neUCTBUS ¢ OJHOUYICHAMU Y MHOTOUYJICHAMU;

V3HA8amb B BEIPAKECHUSIX (DOPMYJITBI COKPAIIEHHOTO YMHOXKEHHS ¥ IPUMEHSITH MX;



PAcKIaobl6ams MHOTOWICHBI HA MHOXKHUTEIIH;

8bINOIHAMb TOXKICCTBEHHBIE MPE0OPA30BAHMS ETBIX ANTeOpandecKuX BhIPAKCHHUIA,

Jdoka3zvleams MPOCTEHIIINE TOKIECTBA;

HAaxoO0umbs 4UACIIO COYETAaHUH U YUCIIO pa3MeEIleHHH;

pewiams TUHEHHBIE YPaBHEHUSI C OJTHOM HEU3BECTHOM;

peutams CACTEMBI JIBYX TUHEHHBIX YPABHCHHI C IBYMS HEU3BECTHBIMH METO/IOM TIOJICTAHOBKH M METOJIOM alireOpandecKoro CI0KCHHUS,
peuiams TEKCTOBBIE 33/1a4 C IIOMOIIBIO TUHEHHBIX YPaBHEHU U CUCTEM;

HAaxooums PEeHUs «KHU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33]1a4, B KOTOPBIX MCIIOIB3YIOTCSI MATEMAaTHISCKUE CPE/ICTBA;

c030a6amu MPOIYKT (PE3yNbTaT MPOSKTHOU NEATEILHOCTH ), JAJI1 U3YUEHUS U OMUCAHUS KOTOPOTO UCHOJIB3YIOTCS MaTeMaTHUYECKHE CPE/ICTBA.

7-i Kaacc.
I'eomerpus

Hcnonvzosams IIpH pCHICHUH MATEMAaTUYCCKUX 3a/lad, UX 000CHOBaHHU U ITPOBEPKE HaAHJICHHOTO pCeUICHUSA 3HAHUC O:

OCHOBHBIX T'€OMETPHUECKUX MOHATHUAX: TOUKA, IIPsIMasi, INIOCKOCTb, JIy4, OTPE30K, JIOMaHasi, MHOIOyTI'OJIbHHUK;
OIpe/IeNICHUH YIila, ONCCEKTPUCHI yIia, CMEXHBIX U BEPTUKAIbHBIX YIJIOB;

CBOMCTBaX CMEKHBIX U BEPTUKAJIBbHbBIX YIJIOB;

OIpe/IeJIEHUHU PaBEHCTBA T€OMETPUUECKUX (PUTYp; IPU3HAKAX PABEHCTBA TPEYTOJbHUKOB;

reOMETPHUECKUX MECTax TOUEK; OMCCEKTpUCE YIila U CEPEIUHHOM MEPIEHAUKYIIPE K OTPE3KY KaK F€OMETPUUECKUX MECTAaX TOYEK;
OIMPCACIICHUHN MapaJUICIIbHBIX IMPSAMBIX; ITPU3HAKAX U CBOMCTBaX napajiCJIbHBIX PSAMBIX;

aKCHOME MapauleIbHOCTH U €€ KpaTKOW UCTOPUH;

(opMyse CyMMBI YIJI0B TPEYroJIbHHKA,

OIIPEEIICHUH U CBOMCTBAX CPEeIHEN JIMHUN TPEYTOJIbHUKA;

teopeme Daeca.

IIpumensamsb CBONCTBA CMEKHBIX U BEPTUKAJIBHBIX YIVIOB IIPYU PEIICHUH 33/]a4;

Haxooums B KOHKPETHBIX CUTYallUsIX paBHbIE TPEYTOJbHUKHU U J1I0Ka3bIBATh UX PABEHCTBO;

Yemanaenueams NapajuieIbHOCTb MPSMBIX U IPUMEHATh CBOMCTBA NAapAJUIEIBHBIX IPSIMBbIX;

npUMeHsAmb TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA;

UCNoIb3068amb TEOPEMY O CPEIHEN JIMHUU TPEYroJIbHUKA U TeopeMy Dalieca Ipy peILIEHUH 3aay;

HAXo00Umb PEIICHUS <GKU3HCHHBIX» (KOMHGTGHTHOCTHBIX) 3a1a4, B KOTOPbIX UCIIOJIB3YIOTCA MAaTEMAaTUICCKUE CPEACTBA,

co30a6amv TIPOJYKT (pe3yabTaT MPOSKTHON EATENLHOCTH), AJIsl U3yYEHUsI U OIUCAHUS KOTOPOTO UCHOJB3YIOTCS MaTeMaTHUECKUE CPEICTBA.

8-if k1acc.
Aunredpa

Hcnonvzosams IIpH pCHICHU N MaTEMAaTUYCCKUX 3a/1ad, UX 000CHOBaHHM U IIPOBEPKE HaﬁHeHHOFO PEUICHUSA 3HAHUC O:

anredbpanveckoi Jpoou; OCHOBHOM CBOMCTBE IpoOH;
MpaBWJIax JeUCTBUM C anreOpanyecKuMu ApoOsMH;
CTEIEeHSX C IIeJBIMU ITOKa3aTeNIsIMU U UX CBOMCTBAX;
CTaHJAPTHOM BHJIE YUCIIA;



k .
byHKIMAX y =kx+b, y = X2, y =— , UX CBOICTBax U rpadukax;
X

MOHSTHH KBaIPATHOTO KOPHS U apu(METHIECKOTO KBaJ[PaTHOTO KOPHS,
CBOWCTBaxX apu(hMETHUECKUX KBAPATHBIX KOPHEH;

byHKIIUU Y = Jx , €€ CBOICTBax U rpaduke;

dbopMyIe 1t KOpHEH KBaJIpaTHOTO YPAaBHEHUS;

Teopeme Buera is npuBeIEHHOTO M 00IIETO KBaJPaTHOTO YPaBHECHUS;
OCHOBHBIX METOJIaX PEIICHUS IENIbIX PAIIMOHAIBHBIX YPABHEHUN: METO/IE PA3JIOKCHUS Ha MHOKHUTEIIN U METOJIC 3aMEHBI HEM3BECTHOI;
METO/IC PEeUICHUs APOOHBIX PAIlHOHABHBIX YPAaBHCHHIA;

OCHOBHBIX METOJIaX PEIICHUSI CUCTEM PAIlHOHATBHBIX YPAaBHCHUU.

Cokpawams anredpandecKue aApoowu;

8bINOAHAMb APUPMETHYECKHIE JEHCTBUS C aNreOpandecKuMu IpoosMu;
UCNOIb306aMb CBOMCTBA CTETICHEH C IIEITBIMU TOKA3aTEJISIMU TIPU PEIICHUH 3a]1a4;
3anuceiéamy YUCIa B CTAaHIAPTHOM BHUJIC;

8bINOIHAMb TOXKIECCTBCHHBIC TPE0OPa30BaHUs PAITHOHAIBHBIX BHIPAYKCHHUIA;

. 2 k .
cmpoums Tpaduku GyHKIMA y = kx+b, ¥y = X", y =— H UCHOIH30BATH UX CBOMCTBA MPH PEUICHUH 33/1ay;
X

gbluucAms apu(hMETHIECKUE KBAIpaTHBIE KOPHHU;
npumMeHsmb CBOUCTBA apu(PMETHIECKUX KBAAPATHBIX KOPHEH MpHU pelIeHUH 3a/1a4;

cmpoums Tpaduk QyHKIHH Y = VX 1 ucnons3oBarth ero ceoiictea IpH PELICHUH 3a]1a4;

peuiams KBaJpaTHbIC YPaBHEHHUS,

npumeHamy TeopeMy Buera npu perenuu 3anay;

peutampy 11eJIble palluOHAJIbHbIE YPaBHEHUS METOJOM Pa3JIOKEHUSI HA MHOXKUTENIM U METO/I0M 3aMEHbI HEU3BECTHOM;

peuiams NPoOHBIE YpaBHEHNUS;

peuiams CUCTEMBI pallMOHANILHBIX YpaBHEHUI;

pewams TEKCTOBBIC 3a/1a41 C TIOMOIIBIO KBAIPATHBIX U PAIMOHAIBHBIX YPABHEHUM U UX CUCTEM;

HAaxooums PEuIeHHs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX MCIOIB3YIOTCS MAaTEMaTUYECKUE CPE/ICTBA;

co30a8amy MPOYKT (PE3yabTaT MPOEKTHOMN NEATEILHOCTH ), AJI1 U3YUYEHHUS U ONHUCAaHUS KOTOPOTO UCIOJIb3YIOTCS MaTeMaTHUECKHUE CPEJICTBA.

8-if kiace.
I'eomerpus

Hcnonvzosamo IIpU pCHICHUN MATECMATUYCCKUX 3a/1ad, UX 000CHOBAaHHH U IIPOBEPKEC HalJICHHOTO pCHICHUSA 3HAHUC O:

olpezieNieHU! Mapajienorpamma, pom0a, psMOyroJibHUKA, KBaJlpaTa; UX CBOWCTBAX U MPU3HAKAX;

ONPEIETICHUY TPANECLIMH; DJIEMEHTAxX TPAICLUHU; TEOPEME O CPEIHEN JIMHUY TPaAIICLIUY;

ONpENEICHUN OKPYKHOCTH, Kpyra M UX 3JIEMEHTOB;

Teopeme 00 U3MEPEHHH YTIJI0B, CBSI3aHHBIX C OKPYKHOCTBIO;

ONPENIETICHUH U CBOMCTBAX KAaCaTEIbHBIX K OKPY>KHOCTH; TEOPEME O PABEHCTBE JIBYX KaCaTEIbHBIX, IPOBENEHHBIX U3 OJHON TOYKH;
OIPEICIICHUY BIIMCAHHOMN U ONIMCAHHOU OKPY>KHOCTEH, UX CBOMCTBAX;



- ONpEJEIICHUU TPUTOHOMETPUIECKUE (PYHKIIMH OCTPOTO YTIIa, OCHOBHBIX COOTHOIICHUN MEXIY HUMU;

- MpuéMax peleHus MPSIMOYTOIbHBIX TPEYTOJIbHUKOB;

- TpUroHOMeTpuieckux GyHKIUAX yriaos ot 0 1o 180°;

- TeopeMe KOCUHYCOB M TEOpPEME CUHYCOB;

- mpuéMax peleHus: NPOU3BOJIbHBIX TPEYTOJIbHUKOB;

- (opmynax A IJIOLIAM TPEYTONIbHUKA, TTapaJljIesiorpaMma, TpareruH;

- teopeme [Iudaropa.

- Ilpumensams IPU3HAKU U CBOMCTBA MapajuieJorpaMmma, pomoa, IpsMOyToJIbHUKA, KBaIpaTa Py PELICHUH 3a/1a4;

- peuiamsb MPOCTEUIINE 33/1a4U HA TPATCIHIO;

- HaxoOums TPAyCHYIO MEPY YIJIOB, CBA3aHHBIX C OKPY)KHOCTBIO; YCTaHABJIMBATH UX PABEHCTBO;

- npumeHsmb CBOWCTBA KAaCaTEJIbHBIX K OKPYXHOCTHU MIPH PEIICHUU 3a/a4;

- pewamby 337244 Ha BIMCAHHYIO U OMKUCAHHYIO OKPY>KHOCTb;

- 8bINOJIHAMb OCHOBHBIE T€OMETPUUECKHUE MTOCTPOCHUSI C TOMOIIBIO IIUPKYIISl U TUHEHKY;

- HaxoOumbv 3HAYEHUS] TPUTOHOMETPHUECKUX (DYHKIIHI OCTPOTO YyIila yepe3 CTOPOHBI MPSIMOYTOJIBHOTO TPEYTOJIbHHKA;

- NpuMeHsAmb COOTHOIICHUS MEXAYy TPUTOHOMETPUYECKHMMH (PYHKIMSIMH IPH PEHICHWH 3a]ad; B YACTHOCTH, [0 3HAYECHUIO OJHON H3 (YHKIMI HaXOIUThH
3HAYEHMS BCEX OCTAJbHBIX;

- peuwiams MPSIMOYTOJIbHBIE TPEYTOJIbHUKY;

- ¢c600umsb padboTy ¢ TpUrOHOMETpHUeCKUMHU (HYHKIUAMHU yriioB oT 0 1o 180° K cirydaro OCTpBIX yIIIOB;

- npumMeHsAmMb TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB IIPHU PELICHUH 3a]1aY;

- peuiamsb IPOU3BOJIbHBIE TPEYTOJIbHUKY;

- Haxooums TUIOMIAJIU TPEYTOJIbHUKOB, ApauIeIOrPAMMOB, TparneIuii;

- npumenams TeopeMy [ludaropa npu pemennu 3agay;

- Haxooums MPOCTEHIINE TEOMETPUUECKUE BEPOSTHOCTH;

- HaxoOumbs PEUICHUs] «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX HCIOJIB3YIOTCS MaTeMaTHYECKHE CPE/ICTBA;

- co30asamy MPOAYKT (PE3yNbTAT MPOEKTHOM NEATENBHOCTH ), U U3YUYECHHUS U ONMMCAHUS KOTOPOTO UCIIONIB3YIOTCS MaTeMaTHUYECKUE CPEICTBA.

9-ii ki1acc.
Auredpa

Hcnonv3zo06amsb TIpH pelLICHUH MaTeMaTHUECKUX 3ajay, UX 0OOCHOBAHUH U MPOBEpPKE HAMIEHHOTO pellleHUs] 3HaHUE O:
- CBOWCTBax YMCJIOBBIX HEPABEHCTB;
- METOJax peLICHUs JTUHEHHBIX HEPABEHCTB;
- CBOMCTBax KBaJpaTUYHON QYyHKIINH;
- METOJaXx pelIeHUs KBaJAPaTHBIX HEPABECHCTB;
- METOJE€ MHTEPBAJIOB ISl PEIICHNs pAllMOHAIbHBIX HEPABEHCTB;
- METOJaxX peLICHUs] CUCTEM HEPaBEHCTB;

- cBoiicTBax U rpaduke QyHKIUK Y = X" TIPU HATypaIbHOM 71;

- OIPCACIICHUU U CBOMCTBaxX KOpHCfI CTCIICHU 7,
- CTCIICHAX C palliOHAJIbHBIMU IMOKA3aTCIAMHA U UX CBOﬁCTBaX;



OIIpeJICIEHUN U OCHOBHBIX CBOMCTBAX apu(MeTHUECKO mporpeccuu; GopmyIie Al HAXOXKACHUS CyMMBI €€ HECKOJIbKUX MEPBHIX WICHOB;
OTIpeJICIEHUN U OCHOBHBIX CBOMCTBAX F€OMETPHUECKON Iporpeccuu; Gopmyie A HAXOXKACHUS CYMMBI €€ HECKOJIBKUX MEPBHIX WICHOB;
(bopmyie 11 CyMMBbI OECKOHEUYHOM FeOMETPHUUECKO MTPOrpecCCu CO 3HaAMEHATENIEM, MEHBIINUM T10 MOYJIIO €JUHHIIBL.

Hcnonv306ams cBOMCTBA YHCIOBBIX HEPABEHCTB ISl MPE0OPa30BaHMs HEPABEHCTB;

00Ka3b16amsb MPOCTENIINE HEPABECHCTBA;

pewiamsb JINHEHHbIC HEPABEHCTBA;

cmpoums TpadUK KBaJApaTUYHON (PYHKIUH U UCIIOJIb30BaTh €0 IPU PELICHUH 3a/1a4;

pewiamsb KBaJIpaTHbIC HEPABEHCTBA,

peuiams palliOHAJIbHBIE HEPABEHCTBA METOIOM UHTEPBAJIOB;

pewiams CUCTEMBbI HEPABEHCTB;

cmpoums rpaduK GYHKIHHM Y = X" IIPU HATYPAILHOM /M MCIIOJIB30BATh €r0 PH PEIICHUH 3a/1aY;

HAaxooums KOPHU CTEICHHU 71;

UCNo1b306ams CBOWCTBA KOPHEW CTENEHH NITPU TOKIECTBEHHBIX MPEOOPA30BAHUSIX;

Haxooums 3HaYEHUsI CTENIEHEN ¢ pallMOHAIbHBIMU IIOKA3aTENISIMU;

peuiams OCHOBHBIC 33]1a4H Ha apU(PMETUUECKYIO U T€OMETPUUECKYIO IPOTPECCUU;

Haxoo0ums CyMMy OECKOHEYHOM T€OMETPHUECKOM MPOTPECCUU CO 3HAMEHATENIEM, MEHBIIIUM 110 MOAYJIIO €IHMHHUIIBI;

Haxooums PEeuIeHMs «KU3HEHHBIX» (KOMIETEeHTHOCTHBIX ) 33/1a4, B KOTOPBIX UCIOJIb3YIOTCS MAaTEMAaTUYECKUE CPEICTBA;

c030a8amy MPOYKT (PE3yJIbTaT MPOEKTHOU NEATEIHOCTH ), AJI U3YUYEHUS U ONHUCAaHUS KOTOPOTO UCIOJIb3YIOTCS MaTEMaTHUECKHUE CPEJICTBA.

9-ii ki1acc.
I'eomerpus

Hcnonvzosams Ipu pCHICHNH MaTEMAaTUYCCKUX 3aJiad, UX 000CHOBAHHH U IMPOBEPKE HaWJICHHOTO PEIICHUS 3HAHUC O:

MIPU3HAKAX 1101001 TPEYTrOJIbHUKOB;

TEeopeMe O MPOIMOPLHUOHAIBHBIX OTPE3KAX;

CBONCTBE OMCCEKTPHUCHI TPEYTOJIbHUKA;

MIPOMOPLMOHANIBHBIX OTPE3KAX B MPSIMOYTOJIbHOM TPEYTOJIbHUKE;

IIPONOPLINOHAIIBHBIX OTPE3KAX B KPYTE;

TeopeMe 00 OTHOIIEHUH IUIOIIA 1€l TOJOOHBIX MHOTOYTOJIbHUKOB;

CBOMCTBAX IPABWJIBHBIX MHOTOYTOJIbHUKOB; CBSI3W MEXy CTOPOHOM NPaBUIBHOIO MHOTOYTOJIbBHUKA M PaJyCaMy BIMCAHHOI'O M ONMCAHHOT'O KPYTOB;
OTpeieNICHUH IJIMHBI OKPY>KHOCTH U (popmysie JIsl €€ BBIYUCTICHUS;

¢dbopmyIie IIoImaaH MPaBUILHOTO MHOTOYTOJIbHHKA,

oTpeieNIeHUH IO Kpyra u ¢popMmyiie s €€ BIYUCIIeHus; GopMyIie I BBIYMCIEHUS TUIOIaAei yacTeil kpyra;

IIpaBWJIE HAXOXIEHUSI CyMMBI M Pa3HOCTH BEKTOPOB, IPOU3BEACHUS BEKTOPA HA CKaJIsAP; CBOMCTBA 3THX ONEpaluil;
OTIpeieIEHUN KOOPAMHAT BEKTOpa U METOAAaX UX HAXOXKIACHUS,

IpaBUJIe BHIMOJIHEHUI oniepalyii HajJl BEKTOpaMH B KOOPAUHATHOM (popme;

OTIpe/IeNIEHUH CKAJISIPHOTO MPOU3BEACHUS BEKTOPOB U (hOpMyJie IJis €ro HaXOXKICHUS;

CBSI3M MEXAY KOOpAMHATaMU BEKTOPOB U KOOPAMHATAMHU TOYEK;

BEKTOPHBIM U KOOPJAWHATHBIM METOJIaX PEIICHUs F€OMETPUUECKUX 3ajay.

¢bopmynax 06bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (GUTYp: Napaiienenunea, Kyoa, mapa, HUIHHIPa, KOHYyCA.
IIpumensamob NPU3HAKY OJOOUS TPEYTOJILHUKOB IPHU PEIICHUM 3a/1a4;



- pewiamsb IPOCTEHUIINE 3a/1a4U HA IPONIOPLIUOHAIBHBIE OTPE3KU;

- pewiamsb IPOCTEHUIINE 3a/1a4U HA IPABUIIbHBIE MHOT'OYTOJIbHUKHY;

- Haxooums AJIMHY OKPYHOCTH, TUIOIIAh KPYyra U €ro 4acTeu;

- 8bINOAHAMb OTIEPALUHU HAJl BEKTOPAMHU B T€OMETPUYECKON 1 KOOPAMHATHOHN (popme;

- Haxooumbs CKaJsPHOE MPOU3BEJCHIE BEKTOPOB U MPUMEHSITh €r0 JUIS HAaXOXACHUS Pa3IMUHbIX T€OMETPUUYECKUX BETUYHH;

- peuwiamb T€OMETPUUECKHE 3a/1a4l BEKTOPHBIM U KOOPAUHATHBIM METOA0M;

- npumeHsmb TeOMETPUYECKHe MPeoOpa30oBaHUsl INIOCKOCTU IPU PEILICHUU TeOMETPUUECKHX 3a/1aY;

- HaxoOoums 00bEMBI OCHOBHBIX ITPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (QUTyp: Mapajuiesenumeaa, Kyoa, mapa, HHIMHIPA, KOHYCA;

- Haxooumbs PEIeHUs «KU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCHOJIB3YIOTCS MaTEMAaTUYECKUE CPE/ICTBA;

- c030asamb TMPOAYKT (PE3yJIbTaT IPOEKTHOM JEATENBHOCTH), U1 U3YUYEHHUS U OIIMCAHUSI KOTOPOTO MCIONb3YIOTCSI MATEMAaTUYECKUE CPEACTBA.

II. Conep:xanue yueoHoro npeamera «MaremaTnka
APUDOMETHUKA 240u.

Hatypanbnble unciaa. Harypanpuelii psa. JlecsTuanas cuctema cuucienus. ApudMeTndecKue AeCTBUS C HaTypajdbHbIMHU unciamu. CBOMCTBA apru(pMeTHIeCKUX
IENUCTBUI.

CreneHb ¢ HaTypaJIbHBIM [T0OKA3aTEIEM.

YucnoBble BRIpa)XXE€HUS, 3HAYEHHUE YHUCIOBOTO BbIpakeHus. [1ops1ok 1eficTBU B UHNCIIOBBIX BBIPAXKEHUAX, UCIOIb30BaHUE CKOOOK. Perienne TeKcToBbIX 3a1au
apu(pMeTHyeCKUMHU COCOOaMHU.

Henurenu u kpatHele. CBocTBa M pU3HAKK JenuMocTH. [IpocTeie u coctaBHbIE yncia. Pa3nojkeHne HaTypajabHOIO YMCia Ha MPOCThIe MHOXKUTENU. [lenenue ¢
OCTaTKOM.

Jpodu. O0sikHOBeHHBIE Ipoou. OCHOBHOE CBOHCTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX Apo0eit. Apudmernueckue 1eHCTBUS ¢ OOBIKHOBEHHBIMH JPOOSMHU.
HaxoxaeHue 4acTu OT Le0ro U IeJIOT0 M0 €ro YacTH.

Hecsatuunblie Apodu. CpaBHEHHE AECATUYHBIX 1poOel. ApupmeTnueckue JecTBUs C TECATUYHBIME IpoOsMu. [IpeacTaBienue necsITUYHON 1poOH B BUE
OOBIKHOBEHHOU pOOU M OOBIKHOBEHHOW B BUJIE JIECATUYHOM.

ITporeHThl; HaX0XKICHHE IPOLIEHTOB OT BEJIMYMHBI M BEJTMUUHBI IO ee nporeHTaM. OTHOIIIEHHE; BhIpakeHHe OTHOIIEHUS B MpoleHTax. [Iponopuus; ocHoBHOE
CBOMCTBO IPOIOPLIMH.

Perienue TekcTOBBIX 3aa4 apU(METUYECKUMH CIIOCOOAMH.

PanmonanbHbie ynca. [logoxxuTtenbHble U OTpULIATENIbHBIE YUCIIA, MOYJIb YKCia. MHOXECTBO LENbIX YHCEIL.

m
MHOXeCcTBO PalMOHAJIBHBIX YHUCCII; pallMOHAJIBHOC YHUCJIO KaK OTHOIICHUEC — , TAC
n

m — I1eJI0€ YKCII0, N — HaTypaibHOe yrciio. CpaBHEHHE pallMOHABHBIX Yrcel. ApudMeTHIecKre IeHCTBUS C palliOHATbHBIMU YrciaMu. CBOMCTBa apu(hMETHIECKIX
nerictBuii. CTENEHBD C IIEIBIM II0Ka3aTEIEM.
JelicTrBuTeIbHBIE Yncaa. KBapaTHbIN KOpeHb U3 uncia. KopeHb TpeTheil crenenu.

[TonsiTre 06 upparmoHaibHOM yucie. UpparmoHaTbHOCTh YUCTa V2 un HECOM3MEPUMOCTh CTOPOHBI M TMArOHANIM KBajAparta. [lecaTnuHbie MpUOIKEeHHS
HMppaLOHAJIBHBIX YUCE.



MHOXecTBO IEHCTBUTENIBHBIX YUCEN; PEACTABICHUE ICHCTBUTEIBHBIX YHCEI B BU/I€ OECKOHEUHBIX JECITUYHBIX Apo0eii. CpaBHEHHE ACHCTBUTEIbHBIX YHCE.

KoopaunaTtaas npsamasi. M300pakeHne yucen TOUKaMyi KOOPAUHATHOHN NpsMOi. UMCIIOBbIE TPOMEKYTKH.

HN3mepeHus, npudan:keHus1, oeHKH. Pa3mepsl 00beKTOB OKpYKaromiero Mupa (0T AJIeMEHTapHBIX YacTHUIl 10 BeeneHHoi), JMTeTbHOCTh TPOIIECCOB B
OKpy>karoleM Mupe. Boiaenenue MHoxuTens — crenenu 10 — B 3anucu yucia.

[TpubnmxeHHoe 3HaUeHNE BEIMYUHBL, TOUHOCTb NPpUOIMKeHus. OKpyrieHne HaTypalbHbIX YUCEI U AeCATUYHBIX apo0el. [Ipukuka u oleHka pe3yabTaToB
BBIUHCIIEHUH.

AJI'EBPA 2004.

Ajredpanyeckue BbIpaxeHusi. byKBeHHbIE BbIpaXKEHUS (BBIPAXKEHUS C IEpEeMEHHBIMU). UnciioBoe 3HaueHue OyKBEHHOTO BbIpaXKeHHUs. JlomycTrMble 3HaUCHMSI
nepeMeHHbIX. [loficTanoBKa BBIpaKeHUH BMeCTO nepeMeHHbIX. [IpeoOpa3oBanue OyKBEHHBIX BBIPaKEHUI Ha OCHOBE CBOWCTB apu(METUUYECKHX JAeHCTBUI. PaBeHCTBO
OyKBEHHBIX BbIpaxKeHUU. TOXKIECTBO.

CreneHnb ¢ HaTypaJIbHBIM ITOKa3aTelneM U ee cBoicTBa. OHOWIEHbl U MHOTOWIeHbl. CTeneHb MHOrowieHa. CiokeHue, BBIYMTaHUE, YMHOKEHHE MHOTOYJICHOB.
®opMyIIbl COKPAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbI U KBaJpaT pazHoctu. Popmyrna pasHOCTH KBaparoB. [IpeoOpa3oBaHue €010 BEIpakeHUs] B MHOTOUJIEH.
PasnoxeHrne MHOrO4wIeHOB HA MHOKUTEIU. MHOro4usIeHsl ¢ 0qHOM nepeMeHHon. Kopenb MHOrowieHa. KBagpaTHslil TpeX4ieH; pas3ioKeHHE KBaAPATHOIO TPEXWICHA Ha
MHOKUTEIH.

Aunrebpanueckast ipo0b. OCHOBHOE CBOMCTBO anredpandeckoit 1podu. CioxeHue, BBIUUTaHUE, YMHOKEHHE, JISJICHUE allreOpandeckux apooeit. CTeneHs ¢ 1esibiM
IIOKAa3aTeJIeEM U €€ CBOMCTBA.

PanmonanbHble BbIpayKE€HUS U UX IpeoOpa3zoBaHus. J[okazaTeabCTBO TOXKIECTB.

KBagpartubie kopHH. CBOICTBa apu(METHUECKUX KBaPAaTHBIX KOPHEN U UX MPUMEHEHHE K IPeoOPa30BaHUIO YHUCIOBBIX BBIPAKEHUH U BEIYMCICHUSIM.

YpaBHenusi. YpaBHeHue ¢ ogHou nepemenHoi. Kopens ypaBHenus. CBONCTBA YUCIIOBBIX PaBEHCTB. PABHOCHUIILHOCTh YPAaBHEHHIA.

Jluneiinoe ypaBHenue. KBanpatHoe ypaBHeHue: popMyna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Bueta. Pemenue ypaBHeHU#, CBOAALINXCS K IMHEHHBIM U
KBazipaTHBIM. [IprMepsl pelieHus: ypaBHEHUH TpeThell 1 yeTBepTOil cTeneHu. Pemenue 1poOHO-paliioHaIbHBIX YPABHEHHH.

VYpaBHEeHME ¢ ABYMs IIEpeMEHHbIMU. JIMHEITHOE ypaBHEHUE C JBYMS IEPEMEHHBIMH, IPUMEPBI PELLICHUS YPAaBHEHUH B 1IEJIBIX YHCTIAX.

Cucrema ypaBHEHHI ¢ JByMsI IepeMeHHbIMU. PaBHOCUIIBHOCTD cucTeM. CHUCTEMBI IBYX JJMHEHHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU; PEIIEHUE TIOJICTAHOBKOW 1
cioxeHueM. IIpuMepsl peleHns CucTeM HETMHENHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMMU.

Pemrenre TekCTOBBIX 3a7a4 anreOpanyecKuM CIiocoOOM.

JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTHU. I'padudeckas nHTepnpeTalys ypaBHEeHHs ¢ AByMsI IepeMeHHBIMU. [ paduk TMHEHHOro ypaBHEHHUs C IByMs [IEPEMEHHBIMH;
yra0Boi K03 GUIMEHT NPSAMOI; yCII0OBUE NapaieIbHOCTH NpsiMbIX. ['paduku npocTelnX HENMHEWHBIX ypaBHEHUN: apadoa, runepoosa, oKpykHocTb. ['paduueckas
MHTEPIIPETALMS CUCTEM YPaBHEHUH C JBYMsI IEPEMEHHBIMU.

HepaBencrBa. UncnoBsle HEpaBEHCTBA M MX CBOWCTBA.

HepaBeHncTBO ¢ 01HOM nepeMeHHON. PaBHOCHIIBHOCTE HEpaBeHCTB. JINHENHbIE HEpaBEHCTBA ¢ OHOM niepeMeHHON. KBasipaTHble HepaBeHCTBAa. CHCTEMBI HEPABEHCTB
C OJIHOM MEPEMEHHOM.

®YHKIHUH 654.

OcHoBHbIE OHATHSA. 3aBUCUMOCTH MeX1y BenuunHaMmu. [Ipencrasnenue 3aBucumocteit popmynamu. [onstie pyHkuuu.
OO6macTh ornpeneaeHusl © MHOXKeCTBO 3HaueHUN GyHKuuu. Croco6sl 3aganus pyukuuu. ['paduk pynkuuu. CoiicTBa (g;/{HKuI/H?I, ux otoOpaskeHue Ha rpaduxe. [Ipumepbl
rpadvKOB 3aBUCUMOCTEH, OTPaXKaIOUINX PeabHbIE MPOLIECCHI.



YucioBble pyHKIUU. OYHKINH, ONKUCHIBAIOIINE MPSIMYIO M 0OpPaTHYIO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH, UX TpaUKu U cBoicTBa. JlnHelHas QpyHKIus, ee rpaduk
U CBOMCTBA. KBaILpaTI/I“BI;Ia._}I \@HKHI/IW rpaduk 1 cBorcTBa. CTeneHHble GYHKINU C HATYypaJlbHBIMU MOKa3aTesiMU 2 U 3, UX Tpa(uKH U CBOKCTBA.

I'paduxu GyHKIHI Ly =VO y=k|.

YucioBbIe MOCIAe0BATEIbHOCTH. [IOHATHE YMCIOBOI MOCIEN0BATEILHOCTH. 3aJaHUE TIOCIIEJ0BATEIBHOCTH PEKYPPEHTHOM (hopMyson 1 pOpMyIIoif n-ro 4yiieHa.

Apudmerndeckas U reoMeTpuieckas nporpeccuu. opmysbl n-ro wieHa apupMeTHIECKON 1 TeOMETPUIECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N WieHOB. M300paxenue
YJICHOB apu(PMETHIECCKON M T€OMETPHIECKOM MPOTPECCUid TOUKaMU KOOPIMHATHOM TJIIOCKOCTH. JIMHEHHBIN 1 SKCIOHSHITUATBHBIN pOoCT. CI0KHBIE MPOIEHTHI.

BEPOATHOCTDBb U CTATUCTHUKA 50u.

OnucaresibHasi craTUCTHKA. [IpeicTaBneHne JaHHBIX B BUAE Ta0IUIl, 1uarpamm, rpadukoB. CioydaitHas n3MeHIUBOCTh. CTaTUCTHUECKUE XapaKTePUCTUKN Habopa
JTaHHBIX: cpeiHee apuMeTHUecKoe, MeuaHa, HanboJbllee U HauMeHbIlee 3HaYeHus, pa3Max. [IpeacrapineHue o BBIOOPOYHOM HCCIIEA0BAHUU.

Cay4aiiHble COOBITHS U BEPOATHOCTD. [ToHATHE O CITydaiiHOM OMBITE U CIlydailHOM coObITHH. YacToTa cinydaitHoro coObiTus. CTaTHCTUYECKUI MOAXO0/ K MIOHSTHIO
BEPOATHOCTH. BEeposITHOCTH MPOTUBOIIONIOKHBIX cOObITHIL. JlocTOBEpHbIE 1 HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOKHOCTH coObITHIL. Kitaccuueckoe onpenenenue
BEPOATHOCTH.

Komo0unaropuka. Pemienue komOMHATOPHBIX 3a7a4 niepedbopom BapuanToB. KomOuHaTOpHOE IpaBuiio yMHOKeHUs. [lepecTaHOBKY U (paKTOpHA.

IF'EOMETPUSA 2554.

Harasanas reomerpus. Harnsigaeie npencraBieHus o Gurypax Ha IJI0CKOCTH: IpsSMasi, OTPE30K, JIyd, Yroil, IOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTB, KPYT.
YeTpIpexyrojabHUK, MPSIMOYTOJIbHUK, KBapaT. TpeyroibHUK, BUbI TPEYroJbHUKOB. [IpaBuibHbBIe MHOTOYTOJIBHUKU. M300paxenne reomerpuueckux ¢puryp. Bzaumuoe
PacIoJIOKEHUE ABYX IPSAMBIX, IBYX OKPYKHOCTEH, IIPAMON U OKPYKHOCTH.

JlinHa otpeska, 1oMaHou. [lepumerp MHOroyronbHuka. EquHUIbl n3MepeHus IIuHbl. M3Mepenne InHbl 0Tpe3Ka, IOCTPOEHUE OTPE3KA 3aJaHHON JUIMHBI.

Buner yrnos. I'pagycHas Mepa yria. MI3smepeHne U mocTpoeHue yriioB ¢ IIOMOIIBIO TPAaHCIIOPTHPA.

[TonsaTue nuomanu GUrypsl; eAMHULBI ©3MepeHus iomany. [Tnomans npsmMoyroiabHUKa U IUIOIAAb kKBagpata. [Ipubnmxennoe n3MepeHue miomanei ¢Gpuryp Ha
KJeT4aroil Oymare. PaBHoBennkue QUrypsi.

Harnsiinaele npeacTaBieHus o MPOCTPAHCTBEHHBIX GUrypax: Ky0, mapajuienenumes, npu3Ma, nupaMmua, map, chepa, Kounyc, uimsap. M3obpaxenue
npocTpaHcTBEHHBIX (uryp. [Ipumeps! ceuenuii. MHororpannuku. [IpaBuibHble MHOTOrpaHHUKU. [IprMepsl pa3BepTOK MHOTOIpaHHUKOB, [IWJIMHAPA U KOHYCA.

[Tonsatue o6bema; equHHIBI 00beMa. OOBEM NPSAMOYTOJBLHOTO apaieNenunena, Kyoa.

[Tonstue o paBenctBe Guryp. LlenTpanpHas, oceBas u 3epkaibHas cuMMeTpuH. M300pakeHne CHMMETPUYHBIX (UTYD.

I'eomerpuueckue purypsl. [Ipsmsie u yriael. Touka, npsimasi, miaockocTs. OTpe3ok, nyd. Yron. Buasl yrinos. BeprukaneHble n cMexHbIE YIUIbl. bruccekTpuca yria.

[TapamteneHble U epecekaromuecs npsamele. [leprnenuKynsapHbie npsmble. TeopeMsl 0 MapauIeIbHOCTH U NEPIEHANKYIIPHOCTH IpsaMbIX. [lepnenaukyisap n
HAKJIOHHAA K NpsAMoil. CepeAMHHBIN NEPIEHANKYIISAP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBOIICTBa OMCCEKTPUCHI YIJIa U CEPETUHHOIO MEPIEHIUKYIISPA K OTPE3KY.

Tpeyronbauk. BeicoTa, Menuana, GuccexTpuca, CpeiHss JIMHUS TpeyrojibHuKa. PaBHOOEjpeHHbIE 1 PABHOCTOPOHHME TPEYTOJIbHUKHU; CBOMCTBA U PU3HAKU
paBHOOEpEeHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa TpeyroiabHUKOB. HepaBeHCTBO TpeyroabHuKa. COOTHOIIEHUS MEXy CTOPOHAMH U yriaMu TpeyrojbHuka. Cym-
Ma YIJI0B TpeyrojibHuKa. BHeninue yriel Tpeyronsnuka. Teopema @aneca. [logqobue Tpeyronbuukos. [IpusHaku nmomodus TpeyronbHukoB. Teopema [Iugaropa. Cunyc,
KOCHHYC, TAHT€HC, KOTAHI€HC OCTPOTO yrila IpsIMOYrOJIbHOIO TpeyroyibHUKa 1 yriaoB oT 0 1o 180°; npuBenenue k octpomy yriy. Pemenne npsMoyroybHbIX Tpe-
yroJIbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIBI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJIHOTO M TOTO K€ yria. Pemenue
TPEYTOJIbHUKOB: T€OpeMa KOCUHYCOB U TEOpEMa CUHYCOB. 3aMeuaTelIbHble TOUKH TPEYTrOJbHUKA.

YetsipexyroabHuk. [apamienorpamm, ero cBoiicTBa u npusHaku. IIpsMoyronsHuK, KBaapar, poM0, X CBOWCTBA U pU3HAKU. Tpanenus, cpeHss JIMHUS Tpareun.

MHoroyroiabHUK. Beimykiibie MHOTOyroasHUKH. CymMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA. [IpaBuiibHbIE MHOTOYTOJIBHUKH.



OxpyxHocTb U Kpyr. [lyra, xopaa. Cexrop, cerMeHT. LleHTpanbHbIi yroi, BOMCAHHBIN Yroi; BEIMYMHA BIMCAHHOIO yriia. B3auMHoe pacnonoxeHue npsMon u
OKpPY>KHOCTH, IByX OKpyxHocTel. KacaTenbHas U cekyias K OKpy>KHOCTH, UX CBOMCTBA. BrincaHHble M onMcaHHbIE MHOTOYIOJbHUKUA. OKPYXHOCTh, BIMCAHHAS B TpE-
YTOJIBHUK, U OKPY>KHOCTB, OIIUCAaHHAs! OKOJIO TPEYTOJIbHUKA. BrincaHHbIe ¥ ONMCaHHBIE OKPYKHOCTH IIPABUIIBHOTO MHOTOYTOJIBHUKA.

I'eomerpuueckue npeodpazosanus. [lonsTre o paBencTse puryp. [loHsTre 0 ABMKEHUH: OCEBasi M LIEHTPaIbHAs CAMMETPUH, TApaJUIeTIbHBIN IEPEHOC, TTIOBOPOT.
[TousaTue o nogobun GUryp 1 roMOTETHH.

Pemienue 3a1a4 Ha BBIYHMCIICHUE, TOKA3aTEIBCTBO M MOCTPOCHHUE C UCIIOIB30BAaHHUEM CBOWCTB U3yYCHHBIX QUTYP.

H3mepenne reomeTrpu4ecKux Bean4ynH. J[imHa orpeska. PaccrosHue ot Touku 10 npsiMoi. PaccTosiHue MeX Iy apajljiesIbHbIMU IPSMBIMU.

IIepumeTp MHOTOYTrOJIBHUKA.

JUIMHA OKPY>KHOCTH, YUCJIO JI; JUIMHA JYT'H OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXAY BEIMYMHOMN LICHTPAJIBHOIO YIJIa U JJIMHOM AYT'M OKPYKHOCTH.

ITonarue nuomanu miockux ¢uryp. PaBHococtaBieHHble u paBHOBenuKue Gurypsl. [Inomans npsamoyronsHuka. [Inomany napamienorpamma, TpeyrolbHUKA U
tpanenun. [Inomanas Muoroyronsnuka. [Inomane kpyra u miomaas cekropa. COOTHOIIEHNE MEX/Y IIJIOLIA MU ITO00HBIX (GUTYp.

Pemienue 3a1a4 Ha BBIYMCICHNE M JOKA3aTEIbCTBO C UCIOIb30BAHNEM M3YUEHHBIX (POPMYIL.

Koopaunarel. Ypasaenue npsamoi. KoopauHartsl cepeinnbl oTpe3ka. @opMyiia pacCTOSTHUSA MEKIAY IBYMs TOUKAMHU IIJIOCKOCTH. Y pPaBHEHUE OKPYKHOCTH.

Bekrtopsl. /lninna (Monyns) Bekropa. PaBencTBo BekTopoB. Kommuneaphsie BekTopbl. KoopanHaTsl BEKTOpa. Y MHOKEHHE BEKTOpPA Ha YKCIIO, CyMMa BEKTOPOB,
pas3yIoKEeHUE BEKTOPA 0 ABYM HEKOJUIMHEAPHBIM BeKTopaM. CKalsipHOE IPOU3BECHUE BEKTOPOB.

JIOTHKA U MHOXECTBA 10u.

TeopeTnko-MHOXKecTBEeHHbIe MOHATHA. MHO)XECTBO, 3JIEMEHT MHOXKECTBA. 3aJaHUE MHOXKECTB I1€PEUHUCICHUEM 3JIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM.
CrannaptHble 0003HaYSHMS YMCIOBBIX MHOXKeECTB. [lycToe MHOXKecTBO U ero o0o3HaueHue. [loqmuoxecTBo. OObeAMHEHNE U TIEpeceUeHHEe MHOKECTB.

Wnroctpanust OTHOIIEHUI MEXKy MHOKECTBAMU C MIOMOILBIO Tuarpamm Diepa — BeHHa.

JJeMeHThI Jornku. OnpezaeneHue. AKCHOMBI U TeopeMbl. JlokazaTenbcTBo. Jloka3arenscTBo OT npotuBHoOro. Teopema, oOpatHas nanHOU. [Ipumep u KOHTpIpUMep.

[ToHsATHE O PaBHOCUIBHOCTH, CIEI0BAHUH, YIOTPEOIECHUE JIOTHYECKUX CBSI30K €Ci ..., MO 8 MOM U MOJIbKO 6 MOM Clyyae, TOTUUYECKUE CBSI3KU U, UTU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUUN.

(Coneprkanue pasjena BBOJAUTCS IO MEPE U3YyUEHUS IPYTUX BOIIPOCOB.)

HcTopust hopMrpoBaHus MOHATHS YUCIIA: HaTypalbHbIE YKcia, IpOOH, HEJOCTaATOYHOCTh PAllMOHATIBHBIX YUCEI Il FTEOMETPHUUECKUX U3MEPEHUI, UppallMOHATIbHbIE
yucia. CtapuHHbIE cUcTeMBI 3anucu yncen. Jpobu B BaBunone, Erunte, Pume. OTkpoiTHe necsatuyHbix ApoOeit. CtapuHHbIe cucTeMbl Mep. [lecsTuunbie 1podu u
MeTpuueckas cuctema Mep. [losiBneHue otpunarenbHbIx uncen u Hyas. JI.Maraunkuid. JT. Ditnep.

3apoxaenue anreopsl B Hepax apupmeruku. An-Xopesmu. Poxxaenne OykBenHol cuMmBonuki. I1. @epma, @. Buer, P. [lexapt. VicTopus Bonpoca o HaX0XIeHUN
dhopmyn KOpHEH anredpandecKuX ypaBHEHUH, HEPA3PEIIMMOCTh B pauKaliax ypaBHEHHH cTeneHH, Oonbiei yeteipex. H. Tapranss, k. Kapgano, H. X. A6ens, D.
l'anya.

N300perenue MeToaa KOOpAUHAT, MO3BOJISIFOIIETO [IEPEBOUTh T€OMETpUUYecKre 00bEeKThI Ha s3bIK anreOpsl. P. Jlekapt u I1. @epma. [IpumMeps! pa3nuuHbIX CUCTEM
KOOpJMHAT Ha IJIOCKOCTH.

3amaua Jleonapao Iuzanckoro (PuboHawyun) o Kpoiaukax, urcia @uboHauyyu. 3agada o MaxMaTHOM JTOCKE.

HcToku Teopun BEpOSITHOCTEN: CTpaxoBoe A€o0, azapTHblie urpsl. [1. @epma u b. ITackans. S. bepnymm. A. H. Konmoropos.



Ot 3emnemepust k reomeTpun. [ugarop u ero mxona. @anec. Apxumen. [loctpoeHne ¢ TOMOIIBIO IUPKYISA U TUHEHKH. [locTpoeHne mpaBUIbHBIX
MHOTOYronbHUKOB. Tpucekius yria. KBagparypa kpyra. Y aBoenue kyo6a. Mcropus uncna s1. 3omoroe ceuenue. «Hauana» Esknuna. JI. Diinep. H. U. Jlo6aueBckuii.
Hcrtopus nstoro nmocrynara.

Co¢usmbl, mapagoKChl.
Peseps spemenu — 55 u

III. TemaTn4eckoe NJIAHUPOBAHME

1. HatypajbHble 4YHCJIa U IIKAJbI. 14 gyacos

OO6o3HayeHue U CpaBHEHUE HaTypainbHBIX yucen. Otpesok. [Jnuna orpeska. Tpeyronsauk. [Tmockocts. [psmas. Jly4. [lkaner u koopauHatel. JInHelHbIe
nuarpaMmbl. PerieHue KoMOMHATOPHBIX 3a/1a4.

Ocnosnasn yenv. CucreMaTU3UpOBaTh U OOOOIIMTH CBEACHHSI O HATypalbHBIX YHCIAX, MOJyYEHHbIE B HAYAJIBHOMN IIKOJIE; 3aKPENUTh HABBIKK MOCTPOCHUS K
M3MEPEHHS OTPE3KOB. BBECTH MOHATHE KOOPIAMHATHOTO Jyya, €IUHUYHOTO OTPE3Ka U KOOPAMHATHI TOUKU. DOPMUPOBATH YMEHUE CTPOUTH KOOPAMHATHBIN JIyd U OTMEYATE
Ha HEM 3aJlaHHbIE YKCJIa, Ha3bIBAaTh YHCIIO, COOTBETCTBYIOIIEE JAHHOMY JICJICHHIO Ha KOOpAWHATHOM ny4ye. HayuuTh ucronb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS E
MPAKTUYECKOU IESITEIbHOCTH U MMOBCEIHEBHOW KU3HU.

Koumponvnas paboma Ne 1 no meme: « Hamypanvhvie uucia u wkaivl».

2. CioxeHHe M BBIYMTAHHE HATYPAJbHBIX YHCEJI. 20 yacoB

Crno’xeHue ¥ BBIYMTAHNE HATYpaJIbHBIX YKCEN, WX cBoMcTBa. YuciioBble 1 OyKBEHHbIE BhIpaxkeHus. PereHue muHeiiHbIX ypaBHEeHUN. Perenre koM OnHAaTOPHBIX
3a/1a4.

OcHoénas yenwb. 3aKpeNUTh U Pa3BUTh HaBBIKU CJIOKEHUS U BBIUMTAHUS HaTypallbHbIX yucesl. HaunHate anredpanyeckyro MOJArOTOBKY: COCTaBICHHE OYKBEHHBIX
BBIPQ)XEHUI M0 YCJIOBHIO 33Ja4yM, PElICHUE YpaBHEHHI Ha OCHOBE 3aBHCHMOCTH MEXJy KOMIIOHEHTaMHu JeiicTBui. HayuuTh MCHOib30BaTh NMPHOOpETEHHBIE 3HAHUS F
YMEHUS B PAKTUYECKON EATEILHOCTH U TIOBCEAHEBHOM JKU3HU.

Konmponvnasa paboma Ne 2 no meme. «Cnodcenue u bluumanue HamypaibHbIX YUCeN .
Konmponvnas paboma Ne 3 no meme: « Ypaeuenuey.

3. YMHoOKXeHHUe U eIeHHe HATYyPaJIbHBIX YuceJ. 22 yaca

YMHOXEHUE M JelieHWe HATypajbHBbIX YHCEN, CBOWCTBA YMHOXXEHHs. YTpolieHue BbolpakeHHid. [lopsaok BemonHeHus neictBuil. KBaapatr m ky0 umcna
CucteMaTu3aiys U NoJCUeT UMEIOIIMXCS TAaHHBIX B BUJI€ YaCTOTHBIX TaOMUI] U AUarpamMMm. Perienne TeKCTOBBIX 3a1ad.

Ocnoénas yenp. 3aKkpenuTb U pPa3BUTh HAaBBIKU apu(METHUYECKHX JIeHCTBUM C HaTypalbHBIMU 4YHCIaMd. BBecTu mOHATHS KBajgpata MU Kyba dyucla.
CoBeplIeHCTBOBaTh HAaBBIKM II0 PEIICHUIO YpaBHEHUI Ha OCHOBE 3aBHUCHUMOCTH MEXJ1y KOMIIOHEHTaMHU JEHCTBHiIl. Pa3BuBaTh ymeHHe pemaTh TEKCTOBBIE 3ajaudd
[To3HakOMUTH C pellIeHHEeM 3ajad ¢ MOMOIIbI0 ypaBHEHUNH. HayunTh ncnonp30BaTh MPUOOpETEHHBIE 3HAHUS M YMEHHUS B MPAKTUYECKOM NEATEIbHOCTH M MOBCEIHEBHOY
KU3HHU.

Konmponvnas paboma Ne 4 no meme: « YmHooicenue u oenenue HamypaibHblX YUCeLy.
Koumponvnas paboma Ne5 no meme « Ynpowenue evipasicenuii.



4. Ilnomaau u 00béMbI. 13 4yacoB

Beruncnenns no Qopmynam. I[lmomans. Ilmomane mnpsmoyronbHuKa. EnuHunel w3mepenus toiomaaeid. Cronbvareie auarpaMmbl.  [IpsMoOyronbHbIV
napauienenumnes. O6beMbl. O0beM MPAMOYTOILHOTO TapaJlIeIeUIeaa.

Ocnoenass yenb. PaciupuTh MpeNCTaBICHHS ydalmuxcs 00 H3MEPEHHUH TeOMETPUYECKHX BEIMYMH HAa MPUMEpPE BBIUUCICHUS IUIOMAAeH U OOBEMOB W
CHUCTEMATHU3UPOBATh HM3BECTHBIE MM CBEACHHSA O CAMHHUIAX u3MepeHus. OTpabaThiBaTh HABBIKM BBIUMCICHHUS MO (GopMysiaM NMpU PEHICHUH T€OMETPUYECKUX 3a]ad
@opMupOBaTh 3HAHUS OCHOBHBIX €IMHUL U3MEPEHHS U YMEHMS MEPEUTH OT OJHUX EIWMHHI] K JPYTMM B COOTBETCTBUHM C YCIOBHEM 3aJaud. HayduTp M CIOJIB30BATE
NMpUOOpETEHHBIC 3HAHUS U YMEHUS B MMPAKTUUECKON JIEATEILHOCTH M MIOBCETHEBHOM JKU3HHU.

Koumponvnas paboma Ne6 no meme «Ilnowaou u oovemoly.

5. O0bIKHOBeHHbBIE Ipo0U. 25 4yacoB

OxpyxHOcTh U Kpyr. OObIKHOBEeHHBIE ApoOu. HaxoxkaeHne yacTu OT LeJoro u menoro mo ero 4yactu. CpaBHEHHE, CIOKEHHE U BBIYUTAHHE OOBIKHOBEHHBIX
npoOeit ¢ oarHaKOBBIMU 3HaMeHaTensiMu. Cmemanable yrcia. CiokeHne W BRIYMTAaHHE CMENIaHHBIX yucen. [Ipaktudeckas paboTa mo cOopy, OpraHU3aluyu U MOACYETY
JaHHBIX. Perenne KoMOMHATOPHBIX 3a/1a4.

Ocnosnas yenv. 1103HAKOMHUTD yJamuxcs ¢ MOHATHEM ApoOM B 00BEME, TOCTATOYHOM JUISl BBEICHHUS JCCATHYHBIX OpoOei. DopMUpOBaTh yMEHUS CPaBHHBATI
IpoOu ¢ OJTMHAKOBBIMH 3HAMEHATEIISIMH; BBIZCISATH ISy YacTh HENMPABUIBHOM JIPOOH; peliaTh TPU OCHOBHBIC 33/1a4K Ha qpoOu. Hay4unuTh UCOJIb30BaTh MPUOOPETCHHBIC
3HAHUS U YMCHUS B IPAKTUYCCKON JACSITEILHOCTH U TIOBCETHEBHOM KU3HHU.
Koumponvnas paboma Ne 7 no meme: « ObviknogeHHble OpoOU».
Konmponvnas paboma Ne8 no meme: «Cnoscenue u ebiyumanue opooeti ¢ 00UHAKOBbIMU 3HAMEHAMENAMUN.

6. lecatTuunbie 1podu. CiioxkeHHe M BbIYMTAHME JeCATHYHBIX Apobeil. 16 yacoB
Jlecatuunas 1po6b. CpaBHEHHE, OKPYIJICHHE, CII0KEHUE U BEIYUTAHUE IECATUYHBIX Ipoleit. Pemenrne koMOMHATOPHBIX 3a/1a4. PelieHne TeKCTOBbIX 3ajay.
Ocnoeénas yenv. BeipaboTaTh YMEHHUS YUTaTh, 3a1IUCHIBATh, CPABHUBATh, OKPYIJIATH AECATUYHBIE IPOOH, BBIIOIHATh CIOXKEHUE U BBIYMTAHUE JECATUYHBIX JpoOeit
BripabateiBaTh yMeHHe pelaTh TEKCTOBbIE 3aqaud. BBecTu moHsATHE NMpUOIMKEHHOTo 3HauyeHus uyucia. HayuyuTh ncnoib3oBaTh NpUOOPETEHHBIC 3HAHUS M YMEHUS E
MIPAKTUYECKON EATEIbHOCTH U IIOBCETHEBHOW KU3HM.
Konmponvnasa paboma Ne 9 no meme: «/[ecamuunvie Opodou. Cnoscenue u gbiuumarnue 0ecamuinbix opooey.

7. YMHO:KeHUE U J1eJieHHne TecCATUYHBIX Apodeil. 23 uaca
YMHOXEHHE W JeleHue NeCATUYHBIX Apobeil. CpenHee apupMeTHdeckoe HECKOJIBbKUX uucel. PemieHne TEeKCTOBBIX 3adad. PemieHne KOMOMHATOPHBIX 3a1ad
CpenHee 3HaYCHHUE W MOJIa KaK XapaKTEPUCTUKH COBOKYITHOCTH YUCIIOBBIX JaHHBIX.
Ocnognas yenv. BeipaboTaTh yMEHHSI YMHOXATh U JCNUThH JAECATUYHBIC IPOOU, BBHIMIOIHATE 3aJaHUs HA BCE JIEHCTBUS C HATypaIbHBIMU YUCIAMU U JIECATUYHBIME
npoosimu. HayuuTh MCTIOIB30BaTh MPUOOPETCHHBIC 3HAHUS ¥ YMEHHS B IIPAKTHYSCKOM JICITETLHOCTH M IIOBCEIHCBHOM KHU3HU.
Konmponvnasa paboma Nel() no meme « Ymnooicenue u oenenue 0ecamuyHvlx Opooeli Ha HamypanibHble YUciay.
Konmponvnas paboma Ne 11 no meme. « Ymnoosrcenue u denenue decamuinuvlx opooeiiy.

8. MHCTPpYMEHTHI U1l BBIYUCIeHUI U u3MepeHuid. 19 yacos
HauanbHble cBeneHMsI O BBIYMCIECHHMSX Ha KanbKynarope. [Iponentsl. HaxoxkaeHue mpolieHTa OT BEJIMYMHBI, BEIUMYMHBI MO €€ MPOLEHTY. YToi. TpeyroibHuk
Benuuuna yrna. Enuannet namepenuns yrios. U3mepenue yrinos. [loctpoenne yria 3amanHoi BenuuuHbl. KpyroBeie nuarpammel. Pemienrne KoMOMHATOPHBIX 3a/1a4.



Ocnosuas yenvb. CHopMupoOBaTH YMEHHS pEIIaTh MPOCTEHUINE 3a/Ja4yll Ha TPOICHTHI, BHINOIHATH MOCTPOCHHE M M3MepeHue yrioB. [Ipomomkarb paboTy Iic
pacTo3HABaHUIO U W300pakeHHIO reomMeTpudeckux ¢uryp. [1o3HaKOMUTH ¢ KpYyroBeIMH AuarpamMmamu. HayduTb HCIONB30BaTh MPUOOPETCHHBIC 3HAHUS U YMCHHS E
MPAKTUYECKOU IESITEIbHOCTH Y MMOBCEHEBHOM JKU3HU.

Koumponvnas paboma Ne 12no meme: «llpoyenmory.
Konmponvnas paboma Ne 13 no meme: « Uncmpymenmol 015 8b1MUCTIEHUL U USMEPEHULLY.

9. UtoroBoe nosropenune. 18 4yacos
OcnosHas yenwv. [1oBTOpUTSH, 3aKpenuTh, 0000mUTH 0OcHOBHBIE 3YH, momyueHHsbIe B 5 Kinacce.
Konmponvnas paboma Nel4 ( Umoeosas paboma 3a Kypc 5 knacca).

OnucarejabHasi craTucTuka. BepositHocth. KomOunaTopuka.
(Cooeparcanue pazodena 6600umcs no mepe uzyyeHus Opy2ux 60NpPocos.)

[IpencraBienue qaHHBIX B BUAE Tabmull, nuarpamM. [IpencraBienrue o BHIOOPOYHOM HCCIIEIOBAaHUH.
Pemenune koMOMHATOPHBIX 33724 iepedopoM BapuaHToB. IlepectaHoBKH U (hakTOpHAIL.
[Tpumeps! penieHnss KOMOMHATOPHBIX 3a/1a4: Iepedop BapuaHTOB, IEPECTaHOBKH, (hakTopHall.
B x00e uzyuenus memot 06yuarouuecs 001x4cHb
3HaTh:
- MIOHATHS BEPOSTHOCTH, CPEAHETO apUPMETHICSCKOT0, MOJIBI, (haKTOpHaa.
YMeTs:
-M3BJICKATh HHPOPMAITUIO U3 TAOIHUI] M TUATPaMM, BBITIOJHSATH BEIYMCICHHS 110 TAOIMYHBIM JaHHBIM, CPABHUBATh BEJTMYHUHBI, HAXOUTh HANOOJIbIIIEE M HANMEHBIIICE
3HAYEHUS U JIp.
- BBITIOJTHATH COOP MH(POPMAIIMK B HECIIOKHBIX CITydasx, MPEACTaBIATh HH(POPMAIIHIO B BUIC TAOJUI] U TUArPaMM, B TOM YHCJIE C IIOMOIIBI0 KOMITBIOTEPHBIX TTPOTpaMM
-BBIOMPATh KOMOMHAIIMH, OTBEUYAIOIINE 33IaHHBIM YCIOBUSM,
- pemiaTh mpocTeiime KOMOMHATOPHBIC 3a/1a91



6 KJIacce

1. leaumocTthb uuces — 18 yacos.

Henurtenu u kpatueie. [Ipusnaku nenumoctu Ha 10, Ha 5, u Ha 2. [Tpu3naku nenumoct Ha 9 1 Ha 3. [IpocThie U cocTaBHbIe uncaa. PaznokeHue Ha IPOCTbIe MHOKUTEIH.
HaunGonpmmii o6mmii nenurens, Bzanmao npocteie ynciia. HanMmensiee o61iee KpaTHoe.
B xo00e uzyuenus memol ooyuarouuecs: 00NH#CHbI:

3HaTh
- OIIpE/ICJICHUE KPATHOTO U JCJIUTEII HATYPaJIbHOTO YUCIIa
- IPU3HAKU JIETMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10
- OIpe/IeNIeHHe IPOCTHIX U COCTABHBIX YUCEI
- OTIpe/IeIICHUE HAauOOJIBIIIEro OOMIETO NEIUTENs, HAMMEHBIIIETO OOIIET0 KPAaTHOTO M B3aUMHO MTPOCTBIX YHCET
YMmerb
- HAXOJUThH JCIIUTEIN U KPaTHbIC HATYPATbHBIX YHUCET
- y3HaBaTh MO 3aMKCH HATypaJIIbHOTO YKCIIa IEJIUThCS U OHO 0e3 ocTaTka Ha 2, Ha 3, Ha 5, Ha 9,
Ha 10
- packia/bIBaTh YMCiIa Ha MPOCThIE MHOKUTEIH
- HAXOJUTh HAaMOOJBIINI OOIIUI ACNUTENh U HAUMEHbIIee o0lee KpaTHOE IBYX U OoJjiee unced.
Koumponvnas paboma Nel no meme «/[enumocms yuceny.

2. CioxeHHe ¥ BbIYMTAHHME Ap00eil ¢ pa3HbIMHU 3HaMeHaTeasamu — 19 yaca.
OcHoBHoe cBoiicTBO npodu. Cokpamenue npobeit. [IpuBenenue nqpobdeit k 0bmemy 3HameHateno. CpaBHEHUE, CII0KEHNE U BEIYUTAHKE Ipo0eii ¢ pa3HBIMU
3HameHartesIMU. Cl10KeHne U BBIUNTaHWE CMELIaHHbIX YHCEll.
B x00e uzyuenus memot 06yuarouuecs 001x4CHb
3HaTh
- OCHOBHOE CBOMCTBO J1po0Ou
- OTIpe/ieIeHrne HECOKPATUMOM IpOoOH U COKpallleHueM apooeit
- aJITOPUTM MPUBEACHUS ApoOeil K 00111eMy 3HaMEHATEII0
- IpaBUJIa CPABHEHUS, CJIOKEHUS, BBIYMTAHUS IpOOe ¢ pa3HbIMU 3HAMEHATENSAMHU, CJIOKEHHS U BBIYMTAHUS CMEIIAHHBIX YUCET
YMmeTb
- COKpaIiaTh Apoou
- HAXO/MTh JIOTIOTHUTEIEHBIA MHOXHTENh K IPOOH, PUBOIUTH IPOOH K 00IIeMy 3HaAMEHATEIIO
- CPaBHUBATh, CKJIA/IbIBATh, BEIYUTATH APOOH C PA3HBIMH 3HAMEHATEISIMU
- CKJIQ/IBIBATh U BBIYMTATh CMEIIAHHBIC YHCIIA
Konmponvnasa paboma Ne2 no meme: « Cnoodicenue u ebiuumanue opoobeti ¢ pazHbiMu 3HAMEHAMENAMUY.
Koumponvnasa paboma Ne3 no meme: « Cnodswcenue u oluumanue CMEULAHHBIX YUCEN).

3. YMHoOXeHHe U 1e1eHre 00bIKHOBEHHBIX Apo0eii — 28 yacos.



YmuHoxeHue npobeit. Haxoxxaenue npodu ot uncina. [IpuMeHenne pacupeaenuTeaT»HOro CBOWCTBA YMHOKEHUs. B3aumuo oOpaTtHbie uncna. [lenenue. Haxoxnenue yrncna
1o ero apo6wu. [IpoOHbIE BRIpAKEHUSI.
B x00e uzyuenus memwi 0b6yuarowuecs 00NH#CHbL:
3HaTh
- IpaBUJIa YMHOXKEHUS Ha HATypaJbHOE YUCIIO0, ABYX Ipo0eit
- CBOMCTBA YMHOXEHHS JpoOeit
- IpaBUJIa HAXOXKACHUS JPOOU OT YMCIIa U YHCTIa 110 €ro Ipodu
- OTIpe/ieTIeHrEe B3aUMHO OOPaTHBIX YUCET
- onpeJeNieHne APOOHBIX BHIPAKEHUIN
YMmeTb
- YMHOaTh Jpo0b Ha HATYpaJIbHOE YHCIIO U IpOOb Ha IpOOh
- IPUMEHSTH PaCIpEICIUTEIbHOE CBOMCTBO YMHOKEHUS IIPU HAXOXKICHUH 3HAYCHUN BBIPAsKEHUH
- 3aMKCHIBATh YKCia 0OpaTHBIE IPOOH, HATYPAIIbHOMY YHCITY, CMEIIAHHOMY YHUCITY
- BBITIOJIHATH JICJICHUE CMEITaHHBIX YUCEell
- HaXOJIUTh APOOU OT YKCIIa M YUCIIA [0 €ro Jpodu
Konmponvnas paboma Ned no meme: « Ymuoorcenue opoobetiy.
Koumponvnas paboma Ne5 no meme: «/lenenue opobetiy.
4. OTHomeHus: U nmponopuum — 14 yaca.
OtHomenus. [Iponopuuu. [Ipsimast u o6paTHast mponopHOHaNbHBIE 3aBUCUMOCTH. Macmitad. [[nrHa okpyKHOCTH U miomaas kpyra. [lap.
B x00e uzyuenus memwi 0byyarowuecs 00NH#CHbL:
3HaTh
- OIIPEACIICHHE OTHOLIECHN, TPONIOPLIUN
- Ha3BaHMS YICHOB MPOIMOPIIUU
- (hopMyITMPOBKY OCHOBHOTO CBOMCTBA IPOTIOPLIUHI
- OTIpe/IeIeHUs] IPSAMO MTPONOPILMOHATBHBIX U 00PAaTHO MPONOPLHUOHATIBHBIX BETUYNH
- YTO TaKoe MaciTad
- (hopmyIIBI 11 HAXOXKACHUS UTMHBI OKPY>KHOCTH U TUIOIIAIN Kpyra
- OIpeNeNIeHUs pajinyca 1apa, AMaMeTpa mapa, chepbl
YMmeTb
- HAXO/IUTh, KaKyI0 YaCTh OJJHO YHCIIO COCTABISIET OT JPYrOro, CKOJIBKO MPOIEHTOB OJJHO YHCIIO COCTABIISIET OT IPYTOTO
- IPUMEHATH OCHOBHOE CBOWCTBO MPOMOPIIMHU IPH PEIIEHUH 3a/1a4 U YpaBHEHU I
- IPUBOAMTH TPUMEPHI MIPSIMO TPOITOPITUOHAIBHBIX ¥ 00PaTHO MPOMOPIIHOHATEHBIX BETHYNH
- HaXOJIUTh O (opMyliaM TUIOHIAAb Kpyra U ITHHY OKPYKHOCTH
Konmponvnas paboma Ne6 no meme: « Omnowenus u nponopyuuy.
Konmponvnasa paboma Ne7 no meme: «Macwmab6. [{nuna oxpyscnocmu. Ilnowaos kpyaay.

5. Hos10kuTEIbHBIC U OTPHIATEIbHBIC YHcaa — 14 yacos.
Koopaunats! Ha npsimoit. [IpoTtuBononoxusie yncna. Moayne uncia. CpaBHeHue uncel. Mi3MeHeHue BeIn4rH.
B xo0e uzyuenus memoi ooyuarouuecs 00HCHYL:
3HaTh



- OIIpEACIICHNs] KOOPAUHATHOU NPSMOM, KOOPAUHATHI TOYKU Ha IIPSAMOMN

- KaKM€ 4MCiIa Ha3bIBAIOTCS IIPOTUBOIIOJIOKHBIMU, LIEIIBIMU

- OTpe/ieTIeHne MOAYIIS YKciia U ero 0003HaYeHue

- QJITOPUTM CPaBHEHHUS IOJIOKUTEIBHBIX U OTPULIATEIIBHBIX YACEI

Ymerp

- OTMEYaTh TOYKH C 3aJaHHBIMU KOOpAMHATAMU Ha TOPU30HTAJIBHBIX U BEPTUKAIbHBIX IIPSAMBIX
- HaXOJIUTh YHCJIa IPOTUBOIOJIOKHBIE JaHHBIM

- HAXOJUTh MOJYJIb I1I0OJIOKUTEIBHOI0, OTPULIATEIILHOTO YU CEII

- CPaBHUBATh IOJIOKUTEJIBHBIE U OTPULIATEIIBHBIE YUCIIA

Koumponvnas paboma Ne8 no meme: «Ilonodxcumenvusie u ompuyamenbHvle YUCIAN.

6. Ciio:xeHHe H BBIYMTAHHE 10JIOKUTEIbHBIX M OTPULIATEIbHBIX Yyncesa — 12 yacos.
CrnoskeHue yncen ¢ TOMOLIbI0 KOOPAUHATHOM NpsiMol. CiiojkeHue oTpuLaTeabHbIX yncen. ClioKeHue Yncen ¢ pa3HbIMU 3HaKamu. Berunranue.
B x00e uzyuenus memwi 0b6yuarowuecs 00NH#CHbL:
3HaTh
- QJITOPUTM CJIOKEHHUS YUCEN C IIOMOLIbI0 KOOPAUHATHON MTPSIMOM
- IpaBUJIA CII0KEHUS OTPULIATEIBHBIX YACEN U YUCEIl C Pa3HBIMH 3HAKaMU
- YTO 03HAYAET BHIUUTAHUE OTPULIATEIbHBIX YHCEN U KAKUM JIEHCTBUEM MOXHO 3aMEHUTh BHIUUTAHUE OJHOIO YHCIIA U3 IPYrOro
Ymers
- CKJIQJIBIBATh YHUCJIa C IIOMOLIbIO KOOPAVMHATHON MPSAMOMI
- BBIIIOJIHATD CJIO)KEHHE OTPULATENIBHBIX YHCEI U YUCEIl C Pa3HBIMU 3HAKaMU
- BBIYMTATh U3 JAaHHOI'O YUCJIA IPYrO€ YNCIIO
Konmponvnasa paboma Ne9 no meme: « Crodicenue u 8biuumaniue NOJOHCUMENTbHBIX U OMPUYAMENTbHBIX YUCELY.

7. YMHOXKeHHE H JeJICHHe MOJI0KUTEJbHBIX H OTPHIATEIbHBIX Ynces -18 yacos.
YMmHoxeHue. Jlenenue. PanmonansHele yncna. CBoiicTBa 1€HCTBUM C pallMOHaIbHBIMU YHCIIAMHU.
B xo0e uzyuenus memoi ooyuarouuecs 00*CHbL:
3HaTh
- IPaBUJIO YMHOXKEHHUS IBYX YHMCEJI C PA3HBIMHU 3HAKaMU U JIBYX OTPULIATENIbHBIX YUCEI
- IPaBWJIO JIEJIEHUS! OTPHULATEIHLHOTO YUCIIa HA OTPUIIATEILHOE U TIPABUIIO JICJIEHUS YK CENl, UMEIOIINX pa3Hble 3HAKU
- OIIPEJIEIIEHUE PALIMOHAJIBHBIX YU CEI
- CBOMCTBA CJIO)KEHUS U YMHOKEHHSI palliOHAIbHBIX YHCE
YMers
- YMHO’KaTh YHCJIa C Pa3HbIMH 3HAKaMU M OTpULIATEIbHbIE YHCa
- IEJIUTh OTPULIATENILHOE YNCIIO HA OTPULIATEIBHOE
- IGIUTD YKCJIa C pa3HBIMHU 3HAKaMU
- IPEJCTABIATH PAllMOHAILHOE YHCIIO B BUJIE IECATUYHON IpOOH, THOO B BUIE IEPUOTUIECKOM 1podu
- IPUMEHSTH CBOMCTBA ACHCTBUI C PALIMOHAIIBHBIMU YMCJIAMU MPH HAXO0KJICHUH 3HAYEHHUN BBIPAKEHUN
Koumponvnas paboma Nel() no meme: « Ymnooicenue u oenenue noioicumenbHblx U OmpuyamesbHuIxX YUceiy.



8. Pemienne ypapHenuii — 16 yacos.
Packpsitre ckobok. Koadounuent. [Tonobusie cnaraemeie. Perienne ypaBHEeHHIA.
B x00e uzyuenus memwi 06yuarowuecs 0014CHbI:
3Hartb
- IpaBUJIA PACKPBITUS CKOOOK
- OTIpE/IeTICHNE YUCIOBOTO KOA(PPHUIIMEHTOM BBIPAKECHHS
- onpeieIeHre NOA00HbIX CIaraeMblX
- QJITOPUTM DPEILCHMS JIMHEWHBIX YPAaBHEHUU
YMmetb
- yIIpouIaTh BEIPAXXEHUS C IPUMEHEHHEM IIPAaBUI PACKPBITUS CKOOOK
- YMETb IIPUBOJUTH M1000HBIE CllaraeMble
- pemarhb JUHEHHbIC ypaBHEHUS
Konmponvnas paboma Nell no meme: «Packpvimue ckobok. [lo0obnvie cnazaemviey
Konmponvnas paboma Nel2 no meme: « Pewienue ypagrnenutiy.

9. KoopauHatsl Ha IJI0CKOCTH — 14 yacoB.
[Tepnennukynspusie npsmeie. [lapamnensusie npsmbie. Koopannarhas miockocTs. CtonduaTsie auarpaMmel. ['paduxu.
B x00e uzyuenus memwi 0b6yuarowuecs 001x#CHbL:
3HaTh
- OIIpeACIICHUs] IEPIICHIMKYISPHBIX U TApAIIIEIBHBIX MPSIMBIX
- ompeJeieHne KOOPAMHATHOM MIIOCKOCTH, Ocel abcluce U OpAMHAT
YMmeTb
- CTPOUTH MEPIICHIUKYIAPHBIC U TapaslieIbHbIe IPSIMBIE C TOMOIIBI0 YEPTEKHOTO TPEYTOIbHUKA U TPAHCTIOPTUPA
- 1300pakaTh TOUKH C 3aJaHHBIMH KOOpJMHATAMHU Ha KOOPIUHATHOMN TIOCKOCTH
- OIPENENATh KOOPIAUHATHI TOYKU
- CTPOUTH CTOJIOYATHIE AUATPAMMBI
- CTPOUTH IpocTeiiimme rpadhuku
Konmponvnas paboma Nel3 no meme: «Koopounamsi na niockocmuy.

10. Utorosoe nosropenue — 17 yacos.
[Tocne moBTOpEeHUsT H3yYEHHOTO MaTepralia POBOIUTCS
uUmo208as KOHMpoIvHas paboma Nel4.

OnucareabHasi craTuctuka. Bepositrnocrs. KomOunaropuka..
(Cooeporcanue pazoena 6600umcs no mepe uzyueHus opyux 60npocos.)

[TonsTre o cmyyalitHOM OmbITE U COOBITUH. JloCTOBEpHOE 1 HEBO3MOXKHOE cOObITHsI. CpaBHEHHUE IIaHCOB.
[Tpumeps! pereHrst KOMOMHATOPHBIX 33aa4: Iepedop BapUaHTOB, PABUIIO YMHOKEHUSI.

B x00e uzyuenus memot 06yuarowuecs 00n4CHb

3HaTh:



- IIOHATHUC BCpOHTHOCTI/I, HpaBI/IJIO YMHO)KGHI/IH.
YMeTs:
-BBIIIOJHATH COOP MH(POPMALIMU B HECIOXKHBIX CITydyasX, IPeACTaBIATh HHPOPMALIMIO B BUIE TAOIUI M TUarpaMM, B TOM YHCIIE C TOMOILBIO KOMITBIOTEPHBIX 3a/1a4;

-IIPUBOJUTD MIPUMEPHI CIYYaHBIX COOBITUH, IOCTOBEPHBIX U HEBO3ZMOXKHBIX COObITHI. CpaBHUBATH IIAHCHI HACTYIUICHUS COOBITUH;
-CTPOUTDH peueBble KOHCTPYKIIMH C UCIIOJIB30BAHUEM CIIOBOCOUETAHUN Ho./1ee 8epOsmMHO, MANIOBEPOAMHO U JIP.
-BBITIOJIHATH MepeOop BCEX BOSMOXKHBIX BAPUAHTOB JIJIS TIepecdeTa 0OBEKTOB WIIM KOMOMHAIIMIA, BBIIEISITH KOMOWHAIIMN, OTBEYAIOIINE 33/IaHHBIM YCIIOBHUSIM.

Pe3epB BpemeHnu- Su.

7 KJ1acc
MATEMATHUKA
AJITEBPA

1. Bbipaxenmus, TOX/AeCTBa, ypaBHeHus (22 yaca).

YucnoBele BelpakeHUs ¢ nepeMeHHbIMU. [Ipocreiiine npeobpa3oBaHus BbIpaKeHUH. Y paBHEHUE, KOpeHb ypaBHeHUs. JIMHeliHOe ypaBHEHHE C OIHOW NEepEeMEHHOI.
Pemenue TeKCTOBBIX 3aJ1a4 METOJIOM COCTaBJIEHUs ypaBHEHUH. CTaTUCTUUECKHUE XapaKTEPUCTUKHU.

OcnosHas yenb — CUCTEMaTU3UPOBATh U 0000IUTH CBEJICHUS O ITPE0OpPa30BaHUAX aIredpanuecKuX BbIPaXKEHUHN U PELIEHUH YPaBHEHUH ¢ OJTHON IIepEMEHHOM.

IlepBas Tema Kypca 7 Kiiacca SIBISIETCSI CBA3YIOIIMM 3BEHOM MEXAYy KypcoM MaTeMaTHKU 5—6 KJIaccoB U KypcoM aireOpsl. B Hell 3akpemistoTcs BhIYUCIUTEIbHBIE
HaBBIKH, CUCTEMAaTU3UPYIOTCS M 000011at0TCs CBEACHUS O TPeoOpa30BaHUsAX BbIPAXKEHUH U PEILIEHNH YpaBHEHUI.

HaxoxpaeHue 3HaueHNN YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUHN /1a€T BO3MOXHOCThH MOBTOPUTH C YYAIIUMUCS MpaBUila IEHCTBUM C pallMOHAIbHBIMU YUCJIAMU. Y MEHUS
BBINOJIHATE apu(MeTHYECKUe JIEHCTBHS C pPallMOHAJIBHBIMH UYHCIAMH SIBISIOTCA OMOPHBIMU JUIs BCero Kypca anreOpbl. Crieayer BBIICHHTb, HACKOJIBKO IPOYHO
OBJIQJICJIM UMU y4Yallluecs, U B cllydae HEOOXOJUMOCTH OpPraHM30BaTh MOBTOPEHHE C LENbI0 JIMKBUAALMU BbISBICHHBIX MPOoOEnoB. Pa3BUTHIO HABBIKOB BBIYMCIECHUMN
JOJDKHO YIENATHCS CEphe3HOE BHUMAHUE U B AaJbHEHUIIEM ITPHU N3YUYEHUH JPYTUX TEM Kypca alreOpsbl.

B cBA3M ¢ paccMOTpeHHEM BOIIpOCa O CPAaBHEHUH 3HAYECHUM BBIPAKEHUN PACIIUPSIOTCS CBEACHHUS O HEPABEHCTBAX: BBOJATCS 3HAKM HEPABEHCTB, JACTCS IOHSATHE O
JBOMHBIX HEPABEHCTBAX.

IIpu paccmorpeHun npeoOpa3zoBaHHil BeIpakeHUN (POpMaIbHO-ONEPAaTUBHBIE YMEHHS OCTAIOTCS HA TOM K€ YPOBHE, yyalluecs MOAHMMAIOTCS Ha HOBYIO CTYIEHb B
OBJIaJICHUM Teopueil. BBOAATCA MOHATUS «TOXKAECTBEHHO PAaBHbIE BBIPAKEHUSA», «TOXKIECTBOY», (TOXKJIECTBEHHOE MPeoOpa3oBaHue BBIPAKEHHI», COepKaHNe KOTOPBIX
OyIeT TOCTOSIHHO pacKphIBaTbcs M yIIYONATbCS NpU H3YyYEHUM MPeoOpa3oBaHUN pazNUYHbIX ainreOpandeckux BblpakeHui. IlomuepkuBaercs, YTO OCHOBY
TOKIECTBEHHBIX ITPE0OPa30BAHUI COCTABISIOT CBOMCTBA JCHCTBUI HAJl YUCTIAMH.

YcunuBaercs pojb TEOPETUYECKUX CBEJIEHUH MpU paccMOTpeHuu ypaBHeHUH. C 1enpi0 00ecredeHnsl OCO3HAHHOTO BOCTIPUSTHUS yHaAIlMMUCS aJlTOPUTMOB pEIICHUs
ypaBHEHMUI BBOJUTCS] BCIIOMOTaTeIbHOE MOHATHE PABHOCHIIBHOCTH YPaBHEHUH, POPMYTUPYIOTCS U Pa3bsCHAIOTCS Ha KOHKPETHBIX IPUMEpPax CBOMCTBA PAaBHOCHIILHOCTH.
JlaeTcs MOHsATHE TUHEHHOrO ypaBHEHUS U HCCIEAYyEeTCsl BOIIPOC O YUCIIE ero KopHel. B cucteme ynpakHeHuit ocoboe BHUMaHKE yAesSeTCs pelIeHNI0 YpaBHEHUN BUa ax
= bnpu paznMyHbIX 3Ha4eHUsAX a u b. [Iponomxaercs paboTta Mo GopMUPOBAHHIO Yy YYAIMXCS YMEHHS UCIOJIb30BATh alnaparT ypaBHEHUH KaK CPEACTBO Ul PELICHHUs
TEKCTOBBIX 33/1a4. Y POBEHb CI0KHOCTH 3a/1a4 3[I€Ch OCTAETCS TAKUM e, Kak B 6 Kiacce.

M3yuenne TeMbl 3aBepLIAeTCs O3HAKOMJICHHEM YYalIUXCS C MPOCTEHIIUMH CTaTUCTHMYECKHMMM XapaKTEPUCTUKAMHU: CPEIHUM apH(PMETHUYECKHM, MO0, MeIuaHoM,
pa3MaxoM. Ydaniuecs JOJDKHBI yMETh HCIIOJIB30BATh 9TH XapAKTCPUCTUKH I aHAJIM3a PsJa JaHHBIX B HECJIOXKHBIX CHUTYALHX.



Koumponvnvix pabom: 2

2. ®yukuuu (12 yacoB)

Oyukuus, 0061acTb onpeneneHus GyHkuuu. Beruncnenue 3nauenuit pynkiuu no popmyne. I'padux dynkuu. [Ipsmas nponopruuoHaibHOCTh U ee rpaduk. JInnelinas
¢byHKIus U ee Tpaduk.

OcHoeHas yenp — O3HAKOMHUTH YYaIIUXCS C BaXKHEUIIMMH (YHKIIMOHAJIBHBIMU MOHATHUSAMHU U C rpadukaMu OpsIMOW MPOMOPLHOHAIBHOCTA U JIMHEHHOW (PyHKIIMH
o01iero BUaA.

JlanHast TemMa SBJSETCS] HAYaJbHBIM 3TAllOM B CHCTEMaTH4YEeCKOW (PYHKIIMOHAIBHOM MMOATOTOBKE yJallluXcsl. 3/1eCh BBOJSATCS TaKU€ MOHITHS, KaK (QYHKIIHS, apTyMEHT,
obmnacth onpeaencHus GyHKIUH, Tpapuk GyHKIUN. OYHKIUS TPAKTYETCs KaK 3aBUCHMOCTh OJIHOM EPEMEHHOW OT APYrod. Yyamuecs Mojay4yaroT epBoe MPeACTaBICHNE
o criocobax 3aganus GyHKIuu. B nanHOl TeMe HaunHaeTcs paboTta o GOpPMUPOBAHUIO Y YUAIIMXCA YMEHUN HAXOAUTh MO popmysie 3HaueHne GYyHKIUN 110 U3BECTHOMY
3HA4YCHHUIO apTryMEHTAa, BBIIIOIHATH TY XK€ 3a[a4dy 1o rpaduky u pemars mo rpadpuky oOpaTHyro 3a1auy.

OYHKIMOHANBHBIE TIOHATHS MOJY4al0T CBOIO KOHKPETU3ALMIO MPU W3YYCHHH JTUHEHHONW (DYHKIMU M €€ YaCTHOTO BUAA — MPSMOM MPOMOPIHOHATBHOCTH. Y MEHHUS
CTPOUTH M YUTATh TPaPUKH dTUX (QYHKIMHA MIMPOKO MCHOJIB3YIOTCS KaK B CAMOM Kypce anreOphl, Tak U B Kypcax TeoOMeTpur B GU3MKU. Ydaluecs ITOJKHBI TOHUMATh,
KaK BJIMAET 3HaK Kod((UIMEeHTa Ha PacIoJIOKEHHE B KOOPAMHATHOM TUIOCKOCTH rpaduka ¢yHKuM y = kx, rae u k # 0, Kak 3aBUCUT OT 3HAUYCHUUA M B3aMMHOE
pacrioniokeHue rpadukoB IByX GyHKIUN Buaay = kx + b.

®opmupoBaHue BceX (YHKIMOHATBHBIX MOHATHA M BBIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB, a TaK)Ke M3yYeHHE KOHKPETHBIX (YHKIUH COMPOBOXKIAIOTCS
paccMOTpeHHEM PUMEPOB PEATTbHBIX 3aBUCUMOCTEH MEXIY BETMYMHAMHE, YTO CIIOCOOCTBYET YCUIICHUIO IPUKIIAJHON HAIIPaBICHHOCTH Kypca ainreOpsl.

Konmponvnvix pabom: 1

3. Crenenb ¢ HaATypaJbHBIM NMoka3aresieM (13 yacoB)

CreneHb ¢ HATYpalbHLIM IT0Ka3aTeNeM U ee cBolictBa. Oanouned. OyHKINK y = X2, Y = XU UX TpapuKH.

OcHnogénas yenb — BbIpabOTaTh YMEHHUE BBIIOJIHATD JEHCTBUS HAJl CTETIEHAMHU C HATYPaJIbHBIMU [TOKa3aTEISIMHU.

B manHo# TeMe naeTcs ompe/eNeHrne CTeNeH! ¢ HaTypallbHBIM MoKaszarenaeM. B kypce maremMatuku 6 Kiacca ydamiuecs y>K€ BCTPEYaINUCh C IPUMEpPaMU BO3BEICHUS
qucell B CTENEHb. B CBsI3U C BRIUMCIIEHWEM 3HAUYE€HUN CTENEeHW B 7 Kiacce JaeTcsl MpeACcTaBIeHUE HAXOXKJICHUM 3HAUEHUN CTENEHH C MOMOUIbI KalbKYJIsATOpa.
PaccmaTpuBaroTCsl CBOMCTBa CTENEHHM C HATypalbHBIM MOKaszareieMm. Ha mpumepe JI0Ka3aTesIbCTBa CBOMCTB  CTENEHMU Yy4alllUeCs BIEPBbIE 3HAKOMATCS C
JI0Ka3aTeNIbCTBAMHU, IPOBOJUMBIMU Ha anreOpanueckoM marepuaie. CBOWCTBA CTENEHU C HATypajbHBIM IIOKA3aTeJeM HAxXOAT NPUMEHEHHWE TpU  YMHOKEHUH
OJTHOYJICHOB U BO3BEJCHUU OJHOUICHOB B CTENeHb. [Ipy HaX0XAeHUN 3HAUYECHUH BBIPAKECHUI, COIEPIKAIIUX CTENEHH, 0c000e BHUMAaHUE ClIeIyeT 00paTUTh Ha MOPSA0K
JEWCTBUU.

PaccmoTtpenne QyHKIHI y = X2, Y = X°M03BOJISAET MPOIOIKUTE PabOTy 1o (OPMUPOBAHUIO YMEHHI CTPOUTH M UMTaTh rpaduku yHKIH. BakHo 06paTUTh BHUMAHHE
ydammxcs Ha 0cOOEHHOCTH rpaduka QYHKIMH y = X2 IpaduK MPOXOAUT Yepe3 Hayano KOOpAMHAT, och OYSBISETCS ero OChbl0 CHMMETPHH, IpadHK PacroiokeH B
BEPXHEH MOJIYIUIOCKOCTH.

YMeHue cTpouth rpadukn GyHKIHN y = X1 y = X HCIONb3yeTcs IS 03HAKOMIIEHHS YYaIuXcsl ¢ TpadMueckuM CrocoOoM pellieHds ypaBHEHHIA.

Konmponvnvix pabom: 1

4. MHuorouwiensbl (17 yacon)
Muorounes. CnoxeHue, BBIMUTAaHUE U YMHOKEHHE MHOTOUJIEHOB. Pa3iiokeHne MHOTOWJIEHOB Ha MHOKHUTEIH.
OcHosHas yenb — BBIPAO0TATh YMEHUE BHITIOJIHATH CJI0KCHUE, BRIUNTAHUE, YMHOKEHHE MHOTOUJICHOB M PA3JI0KEHNE MHOTOYICHOB HA MHOYKUTEIH.



JlarHast TemMa urpaet GyHIaMEeHTAIbHYIO POJb B JOPMUPOBAHUU YMEHUS BBITIOIHSATH TOKJIECTBEHHBIEC TPEOOpa30BaHus aNredpandeckux BeipaxkeHuii. Dopmupyemoie
31ech (popMabHO-ONEPATUBHBIE YMEHUS SIBJISIFOTCSI OTMOPHBIMU TPU M3YUYEHUU NEHCTBUI C PAalMOHAIBHBIMH APOOSMH, KOPHSMH, CTEICHSIMH C PalliOHAIbHBIMH
MOKa3aTeIsIMH.

N3ydyeHne TeMbl HAYMHACTCS C BBEACHUS MOHSATHI MHOTOWICHA, CTAHIAPTHOTO BHJIa MHOTOUYICHA, CTENIEHN MHOrowieHa. OCHOBHOE MECTO B ATOM TeMe 3aHUMAIOT
ITOPUTMBI JICHCTBUN ¢ MHOTOWICHAMH — CJIOXKCHHE, BRIYUTAHUE M YMHOXKCHHE. YUalluecs JOJDKHBI MOHUMATh, YTO CYMMY, Pa3HOCTb, IPOM3BEJICHUE MHOTOYJICHOB
BCEr/Ia MOXKHO IMPEICTAaBUTh B BUJIC MHOTOUWICHA. J|eHCTBUS CIIOKEHHUS, BEIYUTAHUS ¥ YMHOXCHHSI MHOTOWICHOB BBICTYIAIOT KaK COCTABHON KOMIIOHEHT B 33/IaHUSX Ha
npeoOpa3oBaHus IETbIX BhIpakeHui. [loaToMy Helenecoo0pa3Ho MepexouTh K KOMOMHUPOBAHHBIM 3aJIJaHHSIM MTPEXKJIC, YeM YCBOCHBI OCHOBHBIC JITOPUTMBI.

Cepbe3Hoe BHUMAHUE B 3TOH TeMe yIENsIeTCs Pa3IoKCHHI0 MHOTOYJICHOB Ha MHOXKUTEIH C TIOMOIIBIO BBIHECCHHS 32 CKOOKH OOIIET0 MHOKHUTENS U C MOMOIIBIO
rpynnupoBkd. COOTBETCTBYIONIME MPEOOpa3OBaHMs HAXOAT IIMPOKOE MPUMEHEHHE KaK B Kypce 7 Kiacca, Tak M B MOCICIYIOIUX Kypcax, 0COOCHHO B JICHCTBHSX C
paIMoHaTBLHBIMU JPOOSIMH.

B nanHoOIi Teme ydamyecss BCTPEYarTCsl ¢ MPUMEPaMU HCIIOIB30BaHMs pPacCMaTPUBACMbIX IPeoOpa3oBaHuil P PEUICHUU Pa3HOOOpa3HBIX 3a/a4, B YACTHOCTH IIPH
pElIeHNN ypaBHEHUH. DTO MO3BOJISIET B XOJI€ U3yUEHUSI TEMBI MPOJOIKUTH PpaboOTy M0 (OPMUPOBAHUIO YMEHHUS PEIIaTh YPAaBHEHUs, a TAKXKE PEIIaTh 33Ja4d METOJIOM
COCTaBIICHUS YpaBHEHHI. B uncio yrpakHeHHI BKITIOYAIOTCS HECTIOXKHBIC 3a/IaHUs HA JOKA3aTEIbCTBO TOXKICCTBA.

Konmponvnvix pabom: 2

5. ®opmyJibl COKpalIEeHHOT0 YMHOKeHus (18 yacoB)

®opmynel (@ + b)Y’ = a’ £ 2ab + b°, (a £ b)’=d® £ 3a’h + 3ab’ £ b’ (a £ b) (@ + ab + b°) = @’ +b°. Tlpumenenne GopMys COKpPAIEHHOTO YMHOKEHHUS B
PeoOpPa30BAHUSIX BHIPAKCHHIA.

OcnosHas yenb — BbIPA0OTATh YMEHHE MPUMEHATH (DOPMYJIbl COKPAIIECHHOTO YMHOXCHHS B TIPE0OPa30BaHUAX IENIbIX BHIPAKCHUN B MHOTOWICHBI U B Pa3JIOKCHUU
MHOT'OYWICHOB Ha MHOKHUTEIIH.

B nanHOi Teme mpomoipkaercs paboTa Mo (GOPMHUPOBAHUIO y yYaIIUXCS YMEHHS BBINOJIHATH TOXICCTBEHHBIC MpPeoOpa3oBaHUs LENbIX BbIpaeHHd. OCHOBHOE
BHHMaHHE B TeMe yzensercs Gopmynam (a - b) (a + b) = a’ - b, (a £ b)* = a° £ 2ab + b’. Yuauuecs NOIKHBI 3HaTh 5TH (QOPMYIBI U COOTBETCTBYIOIIHE CIOBECHBIE
(bOpMYITHPOBKH, YMETh IPUMEHSTh UX KaK «CJIeBa HAIIPAaBO», TaK U «CIpaBa HAJICBOY.

Hapsny ¢ yka3aHHBIMH paccMaTpuBaroTcs Takxke GopMmynsl (@ = b)° = a’+ 3a’b + 3ab’ £ b°, &> £ b’ = (a £ b) (@° + ab + b?). OnHAKO OHM HAXOJAT MEHbIIEE
NPUMEHEHHE B Kypce, TOITOMY He CIIEAYET M3JIUIIHE YBICKAThCS BHITIOHEHHEM YIIPa)KHEHNH Ha X MCIOJIb30BaHHE.

B 3akiounTeNbHON YacTH TEMbl PAacCMaTPUBACTCS MPUMEHEHUE DPAa3IMYHBIX MPHEMOB PA3JI0KEHHS MHOTOWICHOB Ha MHOXHUTEIH, a TaKXKe HCIIOIb30BaHUE
npeoOpa3oBaHU MEJbIX BEIPAKECHUH TSI PEIICHHS IIMPOKOTO KPyra 3ajad.

Konmponvnvix pabom: 2

6. Cucrembl 1uHeiiHbIX YpaBHeHuii (14uacoB)

Cucrema ypaBHeHuil. Penenue cucreMsl IByX JIMHEWHBIX YPaBHEHHUH C ABYMs NEPEMEHHBIMU M €T0 T€OMETpUYECKass MHTEpIpeTanus. Penienne TeKCTOBBIX 3a/1a4y
METOJIOM COCTABJICHUS CUCTEM YPaBHEHHH.

OcnosHas yenp — O3HAKOMHUTH yYalllUXCs CO CIOCOOOM pELIeHHs CUCTEM JIMHEHHBIX YpaBHEHHUI ¢ JBYMs NE€pPEeMEHHBIMHU, BbIpaOOTaTh yMEHHE PEelIaTh CUCTEMbI
YpaBHEHUN U IPUMEHATH UX MPH PEIICHNN TEKCTOBBIX 3a/1a4.

N3ydyeHue cucreM ypaBHEHHUH pacnpeaensercss Mexay Kypcamu 7 u 9 knaccoB. B 7 kiacce BBOAUTCS MOHSATUE CUCTEMBI U PACCMAaTPUBAIOTCS CUCTEMBI JIMHEHHBIX
YPaBHEHUM.

W3noxxeHne HauMHAETCS C BBEACHHUS IMOHATUS IMHEHHOE YPaBHEHHE C ABYMs IEpEMEHHBIMU». B cuCTeMy ynpa)KHEHMI BKIIIOYAIOTCS HECJIOXHBIE 3a/aHus Ha
pelleHre JIMHEWHBIX ypaBHEHUH C IBYMsI IEPEMEHHBIMU B LIEJbIX YUCIIAX.

dopmupyeTcs ymMeHue CTpouTh rpaduk ypasHeHus a + by = c, rae a # 0 unu b# 0, npu pasnuuHbIX 3HaYeHUsX a, b, c. Beenenue rpaduueckux oOpazoB AaeT
BO3MO>KHOCTb HarjasHO UCCIEA0BATh BOIPOC O YHCIIE PEUICHUM CHCTEMBI JBYX JIMHEWHBIX YPAaBHEHHH C IBYMS IIE€PEMEHHBIMHU.



OCHOBHOE MECTO B JIaHHOW TeMe 3aHMMaeT W3Y4EHHUE aIrOPUTMOB PEIICHUS CUCTEM JABYX JIMHEHHBIX YPaBHEHUH C ABYMS MEPEMEHHBIMU CIIOCOOOM MOJICTAHOBKU U
crocoOoM ciokeHust. BBezieHne cucteM Mmo3BOJISET 3HAUUTENBHO PACHIMPUTH KPYT TEKCTOBBIX 3a/a4, pelIaeMbIX ¢ MOMOIIbIO anmnapaTa anreOpsl. [IpuMenenne cucrem
YIpOLIAeT Npolecc NePeBOia JaHHBIX 3a/1a4l C OOBIYHOIO A3bIKA HA A3bIK YPABHEHUH.

Koumponvnvix pabom: 1

7. IloBTOpeHue (6 4acos)
OcHosnas yenw. I1oBTOpUTD, 3aKpenUTh U 0000mKTh OCHOBHBIE 3Y H, mosryueHHsbIe B 7 Ki1acce.
Konmponvnvix pabom: 1

IT'EOMETPUI
2 yaca B HeaeJII0, Bcero 68 yacos
KonTpoabHbIx pador 5

1. HavaabHble reomerpudeckue csenenus (11 yacon)

[Ipocreiime reomeTprueckue GUTypsl: MpsiMas, TOYKa, OTPE30K, JIy4, yroi. [lonsTue paBeHcTBa reomerpuueckux (uryp. CpaBHEeHHE OTPE3KOB U yrioB. MizMepenue
OTPE3KOB, JJIMHA OTpe3ka. M3mepenue yrios, rpajgycHas Mepa yria. CMexHble U BEpTUKaIbHBIE YIJIbI, UX CBOMCTBA. [lepneHauKkynspHble psiMble.

OcnosHas yenb — CUCTEMaTH3UPOBATh 3HAHUS YYAIIUXCS O MPOCTEHIINX TEOMETPUIECKUX (PUTYpax M UX CBOMCTBAX; BBECTH IMOHATHE PAaBEHCTBA QUTYD.

B nanHOi1 TeMe BBOJSATCS OCHOBHBIE T€OMETPUYECKHUE MOHATHS U CBOMCTBA MPOCTEHUIINX T€OMETPUUECKUX (PUTYp HA OCHOBE HATJISIIHBIX MPEACTABICHUN ydaliuxcs
myTeM 00OOIIEHHsI OYeBUIHBIX WIIM U3BECTHBIX M3 Kypca MareMaTHKH |—O6 KiaccoB reoMeTpudeckux (axToB. [IoHATHE akCHOMBI Ha HaYyaJIbHOM JTare o0y4eHHs He
BBOJUTCS, U CaMH aKCHOMBbI He (hOpMYIUPYIOTCsS B SBHOM Buae. HeoOxoaumble MCXOMHBIE MOJIOKEHUS, HA OCHOBE KOTOPBIX HM3YYarOTCS CBOMCTBA I€OMETPHUECKUX
¢buryp, npuBoAATCA B onucaTesbHoil popme. IIpuHIMITHATbHBIM MOMEHTOM JIaHHOM TEMBI SIBJISIETCS] BBEJICHHUE MOHSTHUSI PAaBEHCTBA T'€OMETPUYECKUX (UIyp Ha OCHOBE
HarJIsiJHOTO
MOHATHS HajokeHus1. OnpeeeHHOe BHUMaHUE JI0JKHO YAENIATHCS IPAKTUUECKUM MTPUIIOKEHUSIM F€OMETPUYECKUX MOHSATUH.

Koumponvnvix pabom: 1

2. Tpeyronbnuxku (18 yacoB)

Tpeyronbuuk. [IpusHaku paBeHCTBa TpeyroibHUKOB. [leprienaukynsap k npsmoi. Meananbl, OMCCEKTPUCH U BBICOTHI TPEYrojbHUKA. PaBHOOEIpEHHBIN TPEYTOJIbHUK
U €r0 CBOMCTBA. 3aJa4M HAa IOCTPOEHHUE C IIOMOILBIO LIUPKYJI U JIMHEUKH.

OcHoénas yenp — BBECTH MOHITHE TEOPEMBI; BbIpa0OTaTh YMEHHE J0Ka3bIBaTh PAaBEHCTBO TPEYTOJILHUKOB C IIOMOIIBIO M3yUYEHHBIX MPU3HAKOB; BBECTU HOBBIN Ki1acc
3a/1a4 — Ha IIOCTPOEHUE C TIOMOIIBIO LIUPKYJISA U JIMHEHKH.

[Ipu3Haky paBeHCTBAa TPEYTOJIbLHUKOB SBJISIOTCS OCHOBHBIM pabo4yMM ammapaToM Bcero Kypca reoMmerpuu. JlokazaTenbCcTBO OOJbIIEH YacTH TEOPEM Kypca U TakKe
pellieHre MHOTUX 33734 MPOBOJIUTCS IO CIEAYIOLIed cXeme: MOMCK PaBHBIX TPEYTOJIbHUKOB — OOOCHOBAHME MX PABEHCTBA C MOMOIIBIO KAaKOTO-TO MpPU3HAKA —
CJIE/ICTBHSI, BBITEKAIOIIUE W3 PABEHCTBA TPEYrOJIBHUKOB. [IprMeHeHHe NMPU3HAKOB pPAaBEHCTBA TPEYTOJBHMKOB MPU PEIICHUH 337a4 JAeT BO3MOYKHOCTh IOCTEIIEHHO
HAKaIUIMBaTh OIBIT MPOBEICHUS J0Ka3aTENbHBIX paccykaeHuil. Ha HauanbHOM 3Tane M3y4eHUs U NPUMEHEHHs MPU3HAKOB PAaBEHCTBA TPEYTOJBHUKOB Ie1eCO00pa3HO
UCIOJIb30BAaTh 33/1a4M C TOTOBBIMHU YepTexaMu.KonmponvHuix pabom: 1

3. MapanaeabHbie npsambie (12 yacoB)
[Ipu3Haky napajuieTbHOCTH NPSIMBIX. AKCHOMA MapaiedbHbIX NPsAMbIX. CBONCTBA MapayieNbHbBIX MPSMBIX.



OchosHas yenb — BBECTH OJHO U3 BAKHEHIINX MOHATHI — MOHATHE MapauIeIbHBIX MPSIMBIX; AaTh EPBOE MPEACTaBICHHE 00 aKCHOMaX U aKCHOMaTHUYECKOM METO/Ie
B F€OMETPUH; BBECTH aKCHOMY NapaJlJIeNIbHBIX MPSIMBIX.

[lpu3Haku M CBOICTBAa MapajyIeNbHBIX NPSIMbBIX, CBSI3aHHBIE C YyIJIaMH, OOpPa30BaHHBIMH NpU NEPECEUCHHM JABYX HPSIMBIX CEKylleH (HAKpeCT JIekKaIlUuMH,
OJIHOCTOPOHHUMHU, COOTBETCTBEHHBIMH ), IIIMPOKO UCIOJIb3YIOTCS B JajbHEHIIEM NIPU U3YYEHUH YEThIPEXYTOJIbHUKOB, IT0JI00HBIX TPEYTOJIbHUKOB, IIPU PEIIEHUH 3a/1ay, a
TaKXe B Kypce CTepEOMETPHH.

Konmponvnvix pabom: 1

4. CooTHOLIEHHUSI MKy CTOPOHAMH M yIJIaMH TpeyrojbHuKka(18 yacos)
CymmMa yriioB TpeyronbHuka. COOTHOIIEHHE MEXAY CTOPOHAMUHM YIJIaMH TpeyrojbHuka. HepaBeHcTBO TpeyroyibHuKa. [IpsMOyroib Hble TPEYroJbHUKH, UX CBOMCTBA
Y IPU3HAKU paBeHCTBa. PaccTosiHue OT TOukH J10 psiMoii. PaccTosiHre Mexay nmapaienbHbIMU OpsIMbIMU. [locTpoeHue TpeyroibHUKa [0 TPEM dJIEMEHTaM.
OcHogénas yenb — pacCMOTPETh HOBBIE MHTEPECHBIE U BAJKHBIE CBOKMCTBA TPEYTOJIbBHUKOB.

B nanHO#l Teme noka3bIBaeTCs OJHA M3 BaKHEHIIMX TEOpeM IeOMETpUM — TeopeMa O CyMME YIJIOB TpeyrojbHuKa. OHa MO3BOJSIET AaTh KiacCU(UKALUIO
TPEYrOJIbHUKOB IO yIrylaM (OCTPOYIOJbHBIN, MPSMOYTOJIbHBIN, TYNOYrOJbHBIN), @ TakK€ YCTAHOBUTh HEKOTOpbIE CBOWMCTBA M IMPU3HAKM PABEHCTBA IPSIMOYTOJIbHBIX
TPEYroJIbHUKOB.

[ToHsiTHE pacCTOSIHHSI MEXIY MapaUICTbHBIMU MPSMBIMA BBOJUTCS HA OCHOBE JIOKA3aHHOW IPEIBAPUTEIILHO TEOPEMBI O TOM, YTO BCE TOYKH KaXKIIOM U3 JBYX
NapajuIeNIbHBIX MPSMBIX PABHOYIAJICHBI OT APYTrOW MPSIMOM. ITO MOHATUE UTPAET BAXKHYIO POJIb, B YACTHOCTH UCIIOJIB3YETCS B 33/]a4axX Ha MOCTPOCHHE.
[Tpu pemreHny 3a1a4 Ha TOCTPOSHUE B 7 KJIACCE CIIEAYET OIPAaHUYUTHCS TOJBKO BBITOJIHCGHUEM M OIMMCAHUEM TOCTPOSHUS MCKOMOU (pUTyphl. B OTACIBHBIX Clydasx
MOJKHO TIPOBECTH YCTHO aHAJIM3 M JI0KA3aTeIbCTBO, & JIEMEHTBI UCCIICIOBAHMS TOJDKHBI IPUCYTCTBOBATH JIMIIB TOT/IA, KOTIa 3TO OTOBOPEHO YCIIOBHEM 3aJIauu.
Konmponvnvix pabom: 2

5. IloBTopenue. Pemenue 3apau (9 4.)
8 kuace
AJITEBPA

1. PanuonajbHble apodu (22 yaca) I

ParmmonansHas qpoOb. OCHOBHOE CBOWCTBO JApoOM, coOKpalueHue apodei. ToxkaecTBeHHbIE MpeoOpa3oBaHUsl PAIMOHAIBHBIX BbIpaXeHUH.DYHKIUA 0=— U

= |

ee rpaduk.

OcHosHasl yenb — BBIPA00TATh YMEHHUE BHITIOJIHATH TOXICCTBEHHBIE MPE0OPa30BaHUs PAIMOHAIBHBIX BBIPAKEHUH.

Tak xak IEHCTBUS C pallMOHAIBHBIMH JIPOOSMHU CYIIIECTBEHHBIM 00pa3oM OMUPAIOTCS Ha IEHCTBUS C MHOTOWICHAMH, TO B Hadalleé TeMbl HEOOXOIUMO MOBTOPHUTH C
YYaIUMHUCS TTPE0OPa30BaHUS LETbIX BHIPAKCHHI.

['maBHOE MeCTO B JIaHHOU TeMe 3aHUMAIOT aNTOPUTMBI JEHCTBUI ApOoOsSMH. Ydaluecs MO KHBI TOHUMATh, YTO CYMMY, Pa3HOCTb, MIPOU3BECHIE U YacTHOE JIPOOeii
BCETJa MOXKHO TIPEJICTaBUTh B BUiE npoOu. [IpmoOpeTaecmbie B MTaHHOW TeMe yYMEHHS BBITIOJNHATH CJIOKEHHE, BBIYMTAHUE, YMHOKCHHE W JIeJICHUE NPOOEH SBISIFOTCS
OTIOPHBIMU MPEOOPaA30BAHUSIX JIPOOHBIX BhIpakeHUN. [loaToMy uM cienyeT ynenuth ocoboe BHUMaHKe. Hemenecoobpa3Ho nepexoanTh K KOMOMHUPOBAHHBIM 3aJaHHSIM
Ha BCE JIEHCTBHS C NPOOSMH TMpexae, YeM Oyay YCBOSHBI OCHOBHBIC aITOPUTMBI. 3a/laHUs HA BCE JAEHCTBUS C IPOOSMH HE MOJDKHBI OBITh M3JIHIIHE TPOMO3IKUMH U
TPYIOEMKHUMH.



[Tpn HaXOXIEHUU 3HAYCHUI NPOOEH Mar0TCs 3aJaHUs HA BBIYHCICHUS C TIOMOIIBIO KaIbKyNIATOpa. B MaHHOW Teme pacmupsioTcs CBEJCHHS O CTATUCTHYECKUX
XapaKTePUCTUKAX. BBoaurcs MOHATUE CPEIHErO0 TapMOHUYECKOTO pPSAla IOJIOKUTENbHBIX 4Yucel.M3ydeHrue TEeMbl 3aBEpIIAcTC PACCMOTPEHUEM CBOMCTB

rpadukapyHKINHA O = K .
X

Konmponvuvix pabom: 2

2. Ksagparnsbie kopHu (18 yacos) I

ITonatue 00 uppaumoHanbHbIX yuciax. OOmue cBeeHHus O AEHCTBUTENbHBIX unciax. KBajgpaTHbelil kopeHb. [loHATHE O HAXO0XIECHUM NMPUOIMIKEHHOTO 3HAYEHUS
KBaJpaTHOro KopHs. CBOWCTBA KBaIpaTHBIX KOpHE. [IpeoOpa3oBanus BeIpaXeHNUH, COAEPIKAIINX KBaApaTHble KOpHU. DyHKIUA O = Jé , €€ CBOIiCTBa U rpaduk.

OchosHas yenb — CUCTEMATU3UPOBATH CBEJICHHS O PAllMOHAIBHBIX YHCIAaX M JAaTh MPEACTaBICHUE 00 MPPAMOHATBHBIX YHCIaX, PACIIUPUB TEM CaMbIM MOHITHE O
quce; BbIpadoTaTh yMEHUE BBIIOIHATH IPE0Opa30BaHus BBIPAKEHUH, COAEPIKALIMX KBAaAPAaTHbIE KOPHH.

B nanHO# TeMe yyamuecs MoJIy4aroT HadyaJlbHOE NPEICTABICHUE O IIOHATHH JEHCTBUTENBHOrO uncia. C 3TOH Lenbo 00001at0TCs U3BECTHBIE y4alllUMCS CBEJCHUS O
palMoOHaIbHBIX 4YUCIax. [ BBEAECHMs MOHATHS MPPALMOHAIBHOIO YMCJIA MCIOJNb3YEeTCs MHTYUTHBHO NIPEIACTABICHHUE O TOM, YTO KaXKIbIi OTPE30K MMEET IJIMHY U
MIOTOMY Ka)KJIOM TOUKE KOOPJIMHATHOW MPSIMON COOTBETCTBYET HEKOTOpOE 4yKcio. [loka3biBaeTCs, UTO CYIIECTBYIOT TOUKHU, HE HMEIOLIME pallMOHAIbHbBIX a0CIUCC.

IIpu BBEneHNM NOHATHS KOPHS MOJIE3HO 03HAKOMUTH YYaIllUXCsl C HAXOXKACHUEM KOPHEH € MOMOLIBIO KaJIbKYJIATOPA.

OCHOBHOE BHUMAaHHE YJIENACTCS TOHATHIO apu(METUIECKOrO KBaJPaTHOTO KOPHS M CBOWCTBAM apHU(PMETHYECKHX KBAJAPATHBIX KOpHEH. JOKa3bIBAIOTCS TEOPEMBI O

, KOTOpBIE TIOJy4aroT IPUMEHEHHUE B MIPE0OPa30BaHUAX BBIPAKEHUH, COAECpKALMX KBaJpaTHbIE KOPHHU.

KOpHE M3 NPOM3BEACHNS U APOOH, a TAKKe TOKIECTBO /7~ = |f

CHGHI/IaHBHOG BHUMAHHUC YACIISICTCSA OCBO60)KI[€HI/IIO OT HUPpPAHOHAJIBHOCTH B 3HAMCHATCIIC ,I[pO6I/I B BLIPpAXCHHAX BHIA yMCHHCHpCO6paSOBLIBaTI>

2 a
A —
NIANEN
BBIpaKEHUS, COJIEPIKAIINE KOPHH, YaCTO UCIIOIB3YETCS KaK B CaMOM Kypce anreOphl, Tak U B Kypcax reOMETPUH, alreOpsl U HaYasl aHajIu3a.

[Tponmomxkaercss paboTa MO pa3BUTHIO (HYHKIMOHAIBHBIX MPEJCTaBICHUH ydammxcsa. PaccMaTpuBarotcss GyHKIUS O = \/_0", ee cBoiicTBa u rpaduk. IIpu uzyuenun

byHKIUU O = 6 nokasbiBaeTcs ee B3aNMOCBS3b C dyukuueit y = x%, rae x > 0.
Konmponvnvix pabom: 2

3. KBanparnbie ypaBHenus (21 yac)

KBanpatHoe ypaBHeHne. @opmyra KOpHEH KBaJpaTHOTO ypaBHEHHUs. PeleHne palmoHanpHbEIX ypaBHEHUN. Pemienne 3anad, IpuBOAAIIMX K KBaIPATHBIM ypaBHEHUAM
Y IPOCTEHIINM PallMOHAIBHBIM YPABHEHUSIM.

OcnosHas yenvb — BbIpabOTaTh YMEHUS pelllaTh KBaJpaTHbIe YpaBHEHUS U MPOCTEHINNE palliOHaIbHbIE YPABHEHUS M IPUMEHATh UX K PEIIEHUIO 3a/1a4.

B Hayasie TeMbl MPUBOAATCS MPUMEPHI PEIICHUS HEMOJIHBIX KBaJpPAaTHBIX YpaBHEHHUI. DTOT MaTepuan cucreMaTu3upyercs. PaccMaTpuBaroTCsl anropuTMbl peleHUs
HEMOJIHBIX KBAJIPaTHBIX YPAaBHEHUN PA3JIMYHOTO BUJA.

OcHOBHOE BHUMAaHHUE cliellyeT yIeIuTh pelleHHIo ypaBHeHHil Buaa ax>+ bx + ¢ = 0, rae a # 0, ¢ ucnonszoBanueM (GopMyIbl KopHeil. B naHHO# Teme yuammecs
3HaKoMATCA ¢ (opmynamu Buera, BhIpa)KalOIIMMU CBSI3b MEXy KOPHSIMHU KBaJIpaTHOTO ypaBHEHHs U ero koaddunuentamu. OHU MCIONB3YIOTCS B JAJbHEHIIEM NpU
JI0Ka3aTeJIbCTBE TEOPEMBI O Pa3IOKEHUHU KBAIPATHOTO TPEXUIeHa Ha JIMHEHHbIE MHOKUTEIIH.

VYuyamuecs: OBJIa/IeBalOT CIIOCOOOM peIIeHUs APOOHBIX PAllMOHATIBHBIX YPAaBHEHH, KOTOPbIM COCTOUT B TOM, YTO pEIIEHHE TAaKUX YPAaBHEHUH CBOAMTCS K PEILICHHUIO
COOTBETCTBYIOIIUX LIETBIX YPAaBHEHHH C MOCIEAYIOIUM UCKIIOYEHHEM TOCTOPOHHUX KOPHEH.

W3ydyeHne naHHON TEMBI IO3BOJIAET CYLIECTBEHHO PACIIMPUTD allapar ypaBHEHNH, UCIIOIb3YEMbIX JUIsSl PEIIEHHs TEKCTOBBIX 3ajau.

Konmponvnvix pabom: 2



4. HepagenctBa (20 uac)

YucnoBble HEpaBEHCTBA M HMX CBOWCTBa. [louwleHHOE ClOXKEHHWE M YMHOXXEHHME YHCIOBBIX HEpaBeHCTB. [lorpemHocTs M TOYHOCTh HpuOmKeHus. JluHelHble
HEpPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI.

OcnosHas  yenb — O3HAKOMUTH y4alllUXcs C MPUMEHEHHE: HEPABEHCTB JUIsl OLIEHKU 3HAYCHHH BBIPAKEHHI, BHIPA0OTAaTh YMEHHUE pellaTh JIMHEHHbIE HEPAaBEHCTBA C
OJIHOM IepeMEeHHOM U uxX cucteMbl. CBONWCTBA YMCIIOBBIX HEPABEHCTB COCTABIISIIOT Ty 0a3y, Ha KOTOPOH OCHOBAHO PEIICHUE JIMHEHHBIX HEPABEHCTB C O/IHOM NepeMeHHOH.
T pembl O MOYICHHOM CJIOKEHUU M YMHOXXEHUU HEPABEHCTB HAXOAWUTH IIPUMEHEHUE IIPU BBIIOJIHEHUM IIPOCTEUINNX YIPAKHEHUW HAa OLCHKY BBIPAXKCHHUU IO METONY
rpaHuil. BBoasATCs MOHATHSA aOCOMIOTHON MOIPEIIHOCTH U TOYHOCTH NMPUOJIMKEHUS, OTHOCUTEIbHON MOTPEIIHOCTH. YMEHHUs NPOBOJUTH AEIYKTHUBHBIE PACCYyXIECHUS
IIOJIY4aroT Pa3BUTHE KaK IIPU JOKA3aTEIbCTBAX YKA3aHHBIX TEOPEM, TaK U IIPH BBINOJHEHUN YIIPAKHEHUN HA JOKA3aTeJIbCTBA HEPABEHCTB.

B cBsA3M C pemieHHeM JIMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHO: JAeTCsl MOHATHE O YMCIOBBIX IPOMEXKYTKaX, BBOIATCA COOTBETCTBYIOINME Ha3BaHUS U
o0o3HaueHHs. PaccCMOTPEHHIO CUCTEM HEPAaBEHCTB OJIHOM MEPEMEHHOM MPEIIIeCTBYET O3HAKOMIICHUE YYAIIMXCS C TOHATUSAMH MIepeceueHus: 1 00beJMHEHUS MHO)KECTB.

IIpu pemieHNMH HEPABEHCTB UCIMOJb3YIOTCS CBOWCTBA PAaBHOCUJIBHBIX HEPABEHCTB, KOTOPBIE Pa3bsCHAIOTCA Ha KOHKPETHBIX IpuMepax. Ocoboe BHHUMaHUE CleayeT
yIeIUTh 0OTpabOTKE YMEHUS pelIaT MpocTeiine HepaBeHCTBa B ax >b, ax <b, 0CTaHOBHUBIIHUCH CHEIMAIBHO HA cirydae, korja a <0.

B 3T0#1 TEME paccMaTpUBAETCs TAKXKE PELIEHUE CUCTEM JIBYX JINHEHHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOM, B YACTHOCTH TAKUX, KOTOPBIE 3allMCaHbl B BUJE ABOMHBIX
HEPABEHCTB.

Konmponvnvix pabom: 2

5. CreneHb ¢ HeJbIM NMoKa3aTeseM. JjaeMeHThl cTaTucTuku(11 yacoB)

Crenens c 1eIbIM [TOKa3aTeneM U ee cBoiictBa. CtanaapTHbIN BUI uncia. HavanbHble cBeieHus: 00 opraHu3aiy CTaTUCTHUYECKUX HCCIEA0BaHUM.

OcnosHnas yenv — BBIPAOOTaTh YMEHHE MPUMEHSTH CBOMCTB, CTENEHM C LIEIbIM IOKa3aTeleM B BBIYMCICHMSX W MpeoOpa3oBaHUsAX c(HOpPMUPOBATH HayallbHbIE
IIpeJICTaBIeHUs 0 cCOOpE U IPYNIUPOBKE CTATUCTUYECKUX JAHHBIX, UX HAIVISIIHON MHTEpIpETaliy.

B 371011 Teme dopmMyaHMpyroTCs CBOMCTBA CTENEHU C LIETIbIM MOKa3zaTesneM. MeTos J0Ka3aTesbCcTBa 3TUX CBOMCTB MOKa3bIBAeTCsl HA MIPUMEPE YMHOXKEHUs CTEIEHeH C
OJINHAKOBBIMHM OCHOBaHHUSAMHU. J{aeTcsi MOHATHE O 3alMCH YKcia B CTaHAApTHOM BHJEe. [IpuBOaSTCS MpUMeEphl UCTIONb30BaHMSI TAKOW 3alIUCH B (PU3HMKE, TEXHUKE U JIPYTUX
001acTsIX 3HaHUH.

VYyaiuecss nony4aroT HadallbHbIE MPEICTaBICHHUS 00 OpraHU3allMy CTAaTUCTHUYECKHX HccieaoBaHUNd. OHM 3HAKOMSATCS C MOHSATHSIMH I'€HEpalbHOM M BBHIOOPOYHOMN
COBOKYMHOCTU. [IpuBOATCS MpuMepHl MpeICTaBIeHUs] CTATUCTUYECKUX JAHHBIX B BUJE TAOJIUI] YaCTOT M OTHOCUTENBHBIX YaCTOT. YYaluMcs MpeJlaraloTcs 3aJjaHus Ha
HaXO0XJEeHHE MO TalJMIle YacTOT TaKWX CTATUCTUYECKHX XapaKTepUCTHK, KaK cpeiHee apupMeTHuecKkoe, MojJa, pa3Mmax. PaccMarpuBaercs BOIpPOC O HarjisaHON
MHTEpHpEeTalluy CTaTUCTUYECKOM MHpopmauuu. M3BecTHbIE yyamuMmcsl cocoObl HArIAJHOTO MPEACTABICHHMS CTaTUCTUYECKHX MAHHBIX C MOMOUIbIO CTONIOYATBIX U
KPYTOBBIX IHArpaMM PacCIIMPSIOTCS 34 CYET BBEICHUS TAKUX MOHATHM, KaK ITOJIMTOH ¥ THCTOrpaMma.

Koumponvnvix pabom: 1

6. lloBTopenue (10 yacoB)
OcHosnas yenw. [1oBTOpUTH, 3aKpenuTh U 0000mUTH OcHOBHBIE 3Y H, moy4yeHHsie B 8 kitacce.
Koumponvnvix pabom: 1

I'EOMETPUA
2 yaca B HejeJ10, Bcero 68 uacon
KonTpouabsnbix pador S
1. YerbipexyroabHuku (14 yacos)
MHOroyrojabHMK, BBITYKJIBIH MHOTOYTOJIBHUK, YeThIpexyroibHUK. [lapamienorpamm, ero cBoiictBa u mpusHaku. Tpanernus. IIpsmoyronbHuK, pomMO, KBaapar, uUX
cBorictBa. OceBasi v LICHTpAJIbHAS CHMMETPHUU.



OcnosHas yenp — U3y4uTh HanOoJiee BaXKHbIE BU/IbI YETHIPEXYTOJbHIUKOB — IMapajuIeorpaMMm, MPsSIMOYTOJIbHUK, pOMO, KBaipaT, Tpareuuio; 1aTh NpeCTaBICHUE O
¢durypax, o0nagarommx 0CeBON UM LEHTPATbHOM CUMMETPHEH.
Jloka3zarenbcTBa OOJBIIMHCTBA TEOPEM JTAaHHOM TEMbI U PEIIeHHS MHOTHX 3aJa4 MMPOBOJATCS C TOMOIIBIO MPH3HAKOB PAaBEHCTBA TPEYTOJbHUKOB, TO3TOMY HOJIE3HO UX
MOBTOPUTH B HAYaJIe U3YUYCHUS TEMBI.
OceBas W LEHTpajJbHAs CUMMETPHUU BBOJATCSA HE Kak IPeoOpa3oBaHME IUIOCKOCTH, a KaK CBOIMCTBA reOMETPHYECKHX (PUTYp, B YACTHOCTH YETHIPEXYTOJIHHUKOB.
PaccmoTpenue 3Tux noHATUHN Kak JBUKEHUH IIJIOCKOCTH COCTOUTCS B 9 Kitacce.
Konmponvnvix pabom: 1

2. Ilnomaan (14 yacoB)

[TonsTHE Momaa MHOTOYTOIbHUKA. [T01IIau npssMoyroiibHUKA, TapajuIesiorpaMMa, TPeyrojdbHuKa, Tpanenuu. Teopema [Tudaropa.

OchnosHas yenb — PACIIUPHUTh U YIIIyOUTH TOTYyYEeHHBIC B 5—6 Kilaccax MPEICTaBICHUS yJaluxcs 00 M3MEPEHUU M BBIYHMCICHHU TUIONIAJICH; BHIBECTH (HOPMYJIBI
TIoIIaIel PSIMOYTOJIbHUKA, TTapajliesiorpaMma, TPEYroJdbHUKa, TPANEIUH; T0Ka3aTh OJHY U3 TIIaBHBIX TEOPEM reoMeTpuu — teopemy lludaropa.

BeiBog Qopmyn ansi BBIYHMCIACHHS IUIOIIAACH NPSIMOYTOJIbHUKA, IMapajuiejorpaMma, TPEYrojbHUKA, TPAINCIMH OCHOBBIBAETCS HA JIBYX OCHOBHBIX CBOWCTBax
IonIaiel, KOTOPhIe MPUHUMAIOTCS UCXO/IS M3 HArJISTHBIX MPEICTABICHUH, a TakKe Ha (hOpMyJIe IO KBaapara, 000CHOBAaHHE KOTOPOH HE SBISIETCS 00s13aTSIIbHBIM
ISl yJaruXxcs.

HeTpamuiimoHHON IS MIKOJIBHOTO Kypca SBISETCS TeopeMa 00 OTHOIIECHUH TUTONIAIeH TPEYrOIbHIUKOB, UMEIOIIHX 110 paBHOMY yriry. OHa MO3BOJISIET B JaJIbHEHIIIEM
JaTh IPOCTOE JI0KA3aTeIbCTBO MPU3HAKOB MOI00US TPEYTOJIBHUKOB. B 3TOM COCTOUT OJHO M3 MPEUMYILECTB, 00YCIOBICHHBIX PAHHUM BBEIICHHEM TTOHSTHUS ILIOIA]IH.

JokazatenbcTBo Teopembl [Iudaropa oCHOBBIBAETCS Ha CBOWCTBAX IUIOMQACH W GopMmynax IUIs IUTOMIaJeH KBajapaTa W MPSIMOYroJbHUKA. JloKa3bIBaeTCsl TakKe
Teopema, oopaTtHast Teopeme [Tudaropa.

Konmponvnvix pabom: 1

3. IMoxo6HbIe TpeyroibHuku (19 yacon)

[Tono6ubie TpeyronabHukU. [IpuzHaku momoOus TpeyrodbHUKOB. [IpuMeHeHHe momo0us K J10Ka3aTeabCTBY TEOpPEeM M pelieHuto 3anad. CUHyC, KOCUHYC U TaHTEeHC
OCTPOTrO yria NpsIMOYrOJbHOTO TPEYrOJIbHUKA.

OcHogHas yenb — BBECTU TIOHATHE TTOJIOOHBIX TPEYTOJBHUKOB; PACCMOTPETh MPU3HAKU TOI00MS TPEYTONBHUKOB M MX TPUMEHEHHUS;, CJIENaTh MEPBBIN Iar B OCBOCHUHU
YYaIUMHUCS TPUTOHOMETPUIECKOTO arapara TeOMETPHH.

Omnpenenenre Mo100HBIX TPEYTOJIBHUKOB J1a€TCS HE Ha OCHOBE IIPe0OpazoBaHusl 0100us, a Uepe3 paBeHCTBO YIIJIOB U MPOMOPIIMOHATEHOCTD CXOJCTBEHHBIX CTOPOH.

[Tpu3Haku Mo00Hs TPEYTOIBHUKOB JIOKA3BIBAOTCS C TIOMOIIIBIO TEOPEMBI 00 OTHOIIICHUH TUTONIA/ICH TPEYroJbHUKOB, UMEIOIIHNX TI0 PABHOMY YTITY.

Ha ocHoBe mpu3HaKoB mogoOus H0Ka3bIBAE€TCS TEOpEMa O CpeaHEl JTMHUU TPEyrojbHUKA, YTBEPKACHUE O TOUKE MepeceueHrs MeANaH TPEYroJbHHUKA, a TAaKXKE JIBa
YTBEPIKACHUS O TIPOIIOPITMOHATBHBIX OTPE3Kax B MPSMOYTOJILHOM TPEeYrojbHUKe. J[aeTcs mpeacTaBlieHne 0 MeTo 1e TIo100us B 33/1a4ax Ha MMOCTPOCHHE.

B 3axnroueHne TeMbl BBOASTCS 2JIEMEHTHI TPUTOHOMETPUU — CHHYC, KOCUHYC M TAHT€HC OCTPOTO YTJIa MPSIMOYTOJIEHOTO TPEYToJbHUKA.

Konmponvnvix pabom: 2

4. OxpyxHocTb (16 4yacoB)
B3auMHoe pacnionoxenue npsMon 1 okpykHOCTH. KacarenbHast K OKpY»KHOCTH, €€ CBOMCTBO M NpHU3HAK. L{eHTpanbHble M BIHCaHHbIE YIUIbl. YeThIpe 3aMeuareabHble
TOYKH TPECYroJIbHHUKA. Bmucannas n onmcanHas OKPYXHOCTH.
OcHogHas yenb — paclIupUTh CBEJIEHUS 00 OKPYKHOCTH, TIOTyYEHHbIE yYalllUMUCSA B 7 KIJIACCE; M3yYUTh HOBBIE (DAKThI, CBSI3aHHBIE C OKPYKHOCTHIO; MTO3HAKOMHUTH
yYdamuxcs € Y€TbIPbMA 3aMCYAaTCIIbHBIMU TOYKAMH TPEYTr'OJIbHUKA.
B nanHOIi TeMe BBOIUTCS MHOTO HOBBIX MOHSITHI U paCCMaTPUBAETCSI MHOTO YTBEPIKICHUHN, CBI3aHHBIX C OKPYKHOCTBIO. J{JI51 X YCBOGHUS CeyeT YACTUTh O0MbIIoe
BHMMAaHUE PELICHUIO 3a7a4.



VYTBepKIEHHUS O TOUKE MEepPecedeHus OMCCEKTPUC TPEYTONIbHUKA M TOYKE MEPECeUCHUs] CEPEIUHHBIX MEPIEeHINKYISIPOB K CTOPOHAM TPEYroJbHHKA BBIBOISATCS Kak
CIICZICTBUSL U3 TEOPEM O CBOMCTBAaX OMCCEKTPUCHI yIiia U CEPEIMHHOrO MEePHEHIUKYISApa K OTpe3Ky. Teopema O TOUKE MEepecedyeHUs] BBICOT TPEyrojbHHKA (WM UX
MIPOJIOJKEHUI) JOKA3BbIBAETCS C IIOMOILBIO YTBEPKICHHS O TOUKE MEpPEeCceUeHUs CEPeIMHHBIX MEPIEHIUKYISIPOB.

Hapsiny ¢ TeopemMamu 00 OKpY>XHOCTSIX, BIUCAHHOW B TPEYTOJILHUK U ONMCAHHOM OKOJIO HETO, PACCMATPHBAIOTCS CBOMCTBO CTOPOH OMMCAHHOTO YETHIPEXYTOJIbHUKA U
CBOMCTBO YIJIOB BIIUCAHHOTO YETHIPEX YT OJIbHUKA.

Konmponvnvix pabom: 1

5. IToBTOpenue. Pemenue 3axa4 (6 yacon)

9 kjaacce
AJITEBPA

1. CsoiicTBa pynkumii. KBagparuunas ¢pynkuus (22 yaca)

®ynxuus. Coiicta (GyHkimii. KBaapaTHelii Tpexunen. PasnoxkeHue KBapaTHOro TpexuleHa Ha MHoxuTenu. Oynkuus y = ax® + bx + ¢, ee cBoiicTBa u rpaduxk.
CrenenHast QyHKIIMSL.

OcHogHas yenb — pacIIUPUTh CBEJICHUS O CBOMCTBaX (PYHKLMN, O3HAKOMUTD YYAIIUXCS CO CBOMCTBAMH U rpauKOM KBaAPATUUHON (YHKITHH. I

B Hauane Tembl cucTeMaTHU3UPYIOTCS CBeACHUs O (yHKUUAX. [IOBTOpSIOTCS OCHOBHBIE MOHATHS: (DYHKIMS, apryMeHT, 00JacTh ompenesneHus: GyHKIuH, rpaduk.
JlaroTcsi MOHATHS O BO3pacTaHUU U yObIBAaHUM (QYHKIMH, MPOMEXKYTKaX 3HAKOMOCTOSHCTBA. TeM caMbIM co3faercs 0a3a JUisl yCBOGHUS CBOWCTB KBAaIpPAaTUYHOU U
CTETIEHHON (PYHKIUIA, a Tak)Ke JUIsl JaJlbHEHIIero yriayoieHus: GyHKIIMOHAIBHBIX MPEACTAaBICHUH PH U3YYEHUH Kypca anreOpbl M Hadall aHaIu3a.

[ToArOTOBUTENBHBIM IIATOM K U3YYEHHUIO CBOMCTB KBaJApPAaTUYHOW (DYHKIIMHM SBJISETCS TaKKe pPAacCMOTPEHHE BOMpOca O KBAJPaTHOM TPEXUJICHE U €ro KOPHSX,
BbIJIEJICHUH KBaJpaTa JBy4JIeHa U3 KBaJIpaTHOIO TpPEeX4JieHa, pa3joKEeHUH KBaJApaTHOTO TPEXWIEHa Ha MHOKHUTEIIH.
W3ydenue KBaApaTHUHOM (DYHKIMM HAUMHAETCS C PACCMOTPEHHs (PYHKIMHU y = ax>, ee CBONCTB M 0coOeHHOCTel rpadrKa, a TakKe APYTHX YaCTHBIX BUIOB KBAJPATUYHOM
GyHkuMM — QyHkumii y = ax> + b, y = a (x - m)>. DTU cBeleHHs UCTIONB3YIOTCS PU U3y4eHMH CBOMCTB KBAIPaTHUHOM (QyHKIMK 00IIero Buaa. BaxkHo, 4T0OBI yyalyecs
TOHSIH, YTO TpaduK QYHKIUU y = ax’ + bX + ¢ MOKeT ObITh TONydeH u3 rpaduka (yHKIUU y = ax>C TOMOIIBIO JBYX NapalebHbIX HepeHOCOB. IIpueMbl MOCTpOeH s
rpa¢uka GyHKIMH y = ax’ + bx + ¢ oTpabaThIBaloTCa Ha KOHKPETHBIX HpuMepax. IIpu 5ToM 0co60e BHUMaHHE cleayeT YAeIUTh (GOPMUPOBAHUIO Y YUYAIMXCA yMEHHS
yKa3bIBaTh KOOPIUHATHI BEPIIMHBI TapaboJibl, € OCb CHMMETPHH, HallpaBJIeHUE BeTBEH mapaboibl.

[Ipu u3yyeHuu 3Toil TeMbI JajbHEIIee pa3BUTHE MOTyYaeT YMEHHE HAXOAUTh N0 rpaduKy MPOMEKYTKH BO3pacTaHus U yObIBaHUS (QYHKIUH, a TAK)KE IPOMEXYTKHU, B
KOTOPBIX (DYHKIIMS COXPAHSET 3HAK.

VYyamuecss 3HaKOMATCS CO CBOMCTBaMM CTENIEHHOM (QYHKIMM y = X"TIpM YETHOM M HEYETHOM HaTypaJlbHOM IOKa3aTesie I. BBoauTCS MOHATHE KOPHS Ta-i CTENEHH.
OHM MoNTy4aroT MpeCTaBICHHE O HAX0XK/ICHUH 3HAYEHUH KOPHSI ¢ IOMOIIBIO KAJIbKYJIATOpA, TPUYEM BBIpaOOTKa COOTBETCTBYIOLINX YMEHHH He TpedyeTcs.

Konmponvnvix pabom: 2

2. YpaBHeHHsI M HEPABEHCTBA C 0HOI nepemMeHHoi (14 yacos)
Lenbie ypaBHeHUs. [[poOHBIC pallMoOHANbHBIE YpaBHeHHs. HepaBeHCTBa BTOPOIA CTENEHH C OJHOM MepeMeHHOi. MeTo 1 HHTepBaJIOB.
OcHosHas yenb — CUCTEMATHU3UPOBATh M OOOOITUTH CBEICHUS O PEIICHUH ILENbIX W JPOOHBIX PAIMOHAIBHBIX YpPaBHEHWU C OJHOW MEpeMEHHOH, ChOpPMHPOBATH
YMeHHMe pelaTh HepaBeHCTBa BUa ax” + bx + ¢ >0 unum ax? + bx + ¢ <0, rae a # 0.
B aT0i1 Teme 3aBepiaercs n3ydeHue parmoHAIbHBIX YPaBHEHUHN ¢ OJTHOM MepeMeHHON. B CBs3M ¢ 3THM MPOBOIUTCS HEKOTOPOE 0000IIeHHE U YIyOJieHne CBEACHUI
00 ypaBHEHUSX. BBOASTCS MOHSTHS 1[EJOT0 PAIMOHAIIBLHOTO YPABHEHMS U €TO CTEMCHH. YUaluecs 3HAaKOMSTCS ¢ PelIeHUeM YpaBHEHUU TPeThel CTENEeHU W YeTBEPTOM



CTENEHU C TOMOUIBI0 PA3NIOKEHHUs] HAa MHOXKUTEIM M BBEJCHUS BCIIOMOTaTEIbHOM MEepeMEHHON. MeToJ pelleHUs YpaBHEHUW MyTeM BBEICHMSI BCIOMOTATEIbHBIX
MEPEMEHHBIX OYJEeT MUPOKO UCTIONB30BAThHCS B IaJbHEHIIIEM IPU PEIIEHUU TPUTOHOMETPUUYECKUX, JTOTapu(PMUUECKUX U IPYTHX BUIOB YPaBHEHUH.

Pacmupsiorest cBeieHHsT O pelleHUH IPOOHBIX PALMOHANBHBIX ypaBHEHUH. Ydaliuecs 3HAKOMSTCS C HEKOTOPBIMHU CHEIHATbHBIMH MPHEMAaMH PELIEeHUs TaKUX
YPaBHEHUU.

dopMupoBaHHe YMEHHil pelaTh HepaBeHCTBA BUaa ax> + bx + + ¢ > 0 wim ax? + bx + ¢ <O, re a # 0 , OCyIEeCTBIsAETCS ¢ ONOPOil Ha CBeleHHs O Tpaduke
KBaJPaTUYHON ()YyHKIIHH.

VYuyatuecs: 3HaKOMSTCSI C METOI0M MHTEPBAJIOB, C TOMOIIBIO KOTOPOTO PEIIAIOTCS HECIOXKHbIE PAllMOHAIbHBIE HEPABEHCTBA.

Konmponvnvix pabom: 1

3. YpaBHeHus1 M HepaBeHCTBA C AByMs lepeMeHHbIMH (17 yacoB)

YpaBHeHHE ¢ OByMs MepeMeHHBIMU U ero rpaduk. CHcTeMbl ypaBHEHUH BTOpOW crereHHW. PemieHue 3agad ¢ NMOMOIIBIO CHCTEM YPaBHEHHI BTOPOH CTEICHHU.
HepaBeHctBa ¢ 1ByMsl IEPEMEHHBIMU U UX CUCTEMBI.

Ocnoeénas yenp — BpIpabOTaTh YMEHUE pEIIATh MPOCTEUIINE CUCTEMBI, COJEpKaIlNe YpaBHEHHE BTOPOM CTENEHU C JBYMS NEPEMEHHBIMU, U TEKCTOBBIE 3a/1a4Ml C
MIOMOIIIbIO COCTABJICHHS TAKUX CUCTEM.

B nanHO# TeMe 3aBeplIacTCsl M3YYEHHE CHCTEM YpaBHEHHH ¢ JByMs nepeMeHHbIMU. OCHOBHOE BHHMaHUE YAEISETCS CHUCTEMaM, B KOTOPBIX OJHO M3 YpaBHEHUM
MIepBOM CTENEHH, a IPYroe BTOPOH.

W3BecTHBIN ydamuMmcsi cocod MOACTaHOBKM HAXOAMT 3J1€Ch JajbHEillee NPUMEHEHUE M MO3BOJISIET CBOAMTH PEIICHHUE TAKUX CUCTEM K PEUICHHIO KBaJApPaTHOIO
YpaBHEHUSI.

O3HaKOMJICHHE y4YaIIUXCS C MPUMEPAMU CHUCTEM YpPaBHEHHH C JBYMs IMEPEMEHHBIMH, B KOTOPBIX 00a YpaBHEHHUS BTOPOW CTENEHH, JOJKHO OCYLIECTBISTHCS C
JOCTATOYHOUM OCTOPOKHOCTHIO U OTPAHUYMBATHCA MPOCTEUIIMMHU IPUMEPAMH.

[IpuBnedeHne M3BECTHBIX ydaluMCs TpadUKOB TIMO3BOJISIET MPUBECTH MPUMEPHl TpaduuecKkoro pemieHuss cucteM ypaBHeHH. C mOMOIIBIO TpaduuecKux
MPEJCTABICHUN MOXHO HAIVISAHO MOKAa3aTh yYAIIMMCS, YTO CUCTEMBI ABYX YPAaBHEHUU C JBYMs NEPEMEHHBIMHU: BTOPOM CTENEHU MOT'YT UMETh OJIHO, /1B, TPH, YETHIPE
pELIECHHS WU HE UMETh PEIICHUM.

Pa3paboranHblii MaTeMaTHYeCKUi ammapar MO3BOJISIET CYIIECTBEHHO PACIIUPHUTh KJIAcC COJEPKATENbHBIX TEKCTOBBIX 3aJad, PEHIaeMbIX C TMOMOIIbI0 CHCTEM
YpPaBHEHUU.

N3ydyeHune TeMbl 3aBepiaeTcsl BBEJACHHEM IMOHSATUN HEpaBEHCTBA ABYMs MEPEMEHHBIMU UM CHUCTEMBbl HEPABEHCTB C JABYMs MepeMeHHbIMU. CBelneHus o rpaduxax
YpPaBHEHUH C IBYMsI IEPEMEHHBIMH UCIIOIB3YIOTCS MPU WITIOCTPALMA MHOKECTB PEIICHUI HEKOTOPBIX MPOCTEHIINX HEPABEHCTB C ABYMS EPEMEHHBIMHA M UX CHUCTEM.

Koumponvnvix pabom: 1

4. IIporpeccuu (14 yacoB)

Apudmernueckas U reomeTpuyeckas nporpeccuu. MopMylibl M-rowieHa U CyMMbI MEpPBBIX N YJIEHOB IMporpeccuu. beckoHeuHo yObIBaomias reoMeTpuyecKas
Iporpeccusi.

OcHogénas yenb — NaTh TOHATUS 00 apru(pMETHUECKON 1 T€OMETPUUECKON MPOrpeCcCHsiX KaK YUCIOBBIX MOCIEN0BATEILHOCTAX 0CO00r0 BUa.

[Ipy u3y4eHWH TeMbl BBOJUTCS TOHSATHE TMOCIEIOBATEIILHOCTH, PAa3biCHICTCS CMBICI TEPMHHA «N-H YIEH MOCIeI0BAaTeLHOCTHY, BbIpaOaThIBACTCS YMEHHE
UCIIOJIb30BaTh MHAEKCHOE O0O3HAuY€HHE. DTU CBEJIEHUS HOCST BCIIOMOTATENIbHBIM XapakTep U MCIONb3YIOTCS JUIsl U3y4deHHUs apu(METHYecKOW M TeOMETpHUYecKOn
IIPOrpeECCUi.

Pabota ¢ ¢popmynamu n-ro YjeHa U CyMMBI TIEPBBIX T'a WICHOB MPOTPECCHI, TOMUMO CBOEr0 OCHOBHOT'O HA3HAYEHHUS, TTO3BOJISIET HEOJHOKPATHO BO3BpAIIaThCS K
BBIYHCIICHUSIM, TOXKIECTBEHHBIM MTPE00Pa30BaHUSM, PELIICHUIO YpaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcsi XapakTEpUCTHYECKHUE CBOMCTBA apU(PMETHUECKON M TE€OMETPUYECKOW MPOTPECCHii, YTO TO3BOJSET PACHIMPHUTH KPYT MpejaraeMbIX 3a/1ad.



Koumponvnvix pabom: 2
5. JJieMeHThbl KOMOMHATOPUKHU M TeOpuM BeposiTHOCTel (12 yacoB)

KomOunatopHoe mpaBuiio ymMHOKeHUsI. [IlepecTanoBKH, pa3MenieHusi, coueTanuss. OTHOCHTEIBbHAS YaCTOTa U BEPOSTHOCTh CIIYYallHOTO COOBITHSI.

OcHognas yenb — 03HAKOMUTH yUAIIUXCs C TIOHATUSMH ITEPECTAHOBKH, PA3MEIICHHS, COYCTAHUS U COOTBETCTBYIOIIMMH (POpPMYJIaMu IS IMOACYETa UX YUCIIA; BBECTH
MOHATHUSI OTHOCUTEILHON YaCTOTHI U BEPOSITHOCTH CITyYAHOTO COOBITHS.

N3ydyeHne TemMbl HQUMHACTCS C PEUICHUS 3a/1ad, B KOTOPBIX TPEOYETCs COCTABUTh T€ WJIM WHBIE KOMOWHAIIMU DJIEMEHTOB W MOJACYUTATh MX YUCIO. Pa3bsicHseTCS
KOMOWHATOPHOE MPABHIIO YMHOKEHHUSI, KOTOPOE UCIIOIB3YETCs B IajlbHEUIIIEM IIPU BBIBOJIE (POPMYII JUIsl OJICUETa YMCIIa IEPECTAHOBOK, pa3MelieHui U couetanuii. [Ipu
M3YYCHHH JTaHHOTO MaTepuana HEOOXOAMMO OOpaTHUTh BHUMAHWE YYalIUXCS HA pa3lindue TOHATHUH «pa3MElIeHUE» U «COueTaHue», chopMHUpOBaTH y HUX YMEHHUE
OIIPEIeIIATh, O KAKOM BHJIC KOMOMHAIIUI HJIET peub B 3a/1a4e.

B nanHoi TemMe ydamiuecs 3HAaKOMSITCS ¢ HAYaIbHBIMU CBEACHUSIMHU U3 TEOPUU BEPOSITHOCTEH. BBOIATCS MOHATHS «CIy4ailHOE COOBITHEY», «OTHOCHTEIbHAS YacTOTay,
«BEPOSTHOCTh CIIy4allHOTO COOBITHS». PaccMaTpuBarOTCs CTAaTHCTUYECKHN M KJIACCUYECKUH IMOAXOJbl K OINPENEICHUI0 BEPOSTHOCTH CIIy4alHOro coObiTHs. BaxkHo
o0paTuTh BHUMAHUE yYalIuXcs Ha TO, YTO KIIACCHYECKOE OMPEACIICHUE BEPOSITHOCTH MOYKHO IMIPUMEHSATh TOJBKO K TAKHMM MOJIEISIM PEATbHBIX COOBITHIA, B KOTOPBIX BCE
WCXO/IbI SIBJISIFOTCS. PABHOBO3MOYKHBIMHU.

Konmponvnvix pabom: 1

6. IloBTOpenme (MTOroBOE) - (23 yaca)
IF'EOMETPUA
9 kJacc
2 yaca B HeJeJII0, Bcero 68 yacos
KonTpouabHbix pador 5
2. BexTopbl. Metoa koopauHar (18 yacos)

[Tonstre BekTopa. PaBeHCTBO BekTOpoB. ClOXEHHE W BBIYUTAHHE BEKTOPOB. YMHOXKCHHE BEKTOpa Ha YHCIO. PasnokeHWe BEKTOpa IO JBYM HEKOJLTUHEAPHBIM
BekTopam. Koopaunatsel Bektopa. [IpocTeiimume 3aqaun B KoopauHaTax. Y paBHEHUSI OKPY>KHOCTH U MpsiMoil. [IprMeHeHne BeKTOpOB U KOOPAMHAT MIPU PEIICHUH 3a7ay.

Ocnoenast yenb — HAYYIUTh YYAIIUXCS BBITIONHATEH JIEHCTBUS HAJ] BEKTOPAMH KaK HANpPaBICHHBIMHA OTPE3KaMHU, YTO BAXKHO ISl IPUMEHEHUS BEKTOPOB B (PHU3HUKE;
MO3HAKOMUTH C UCIIOJIb30BaHNEM BEKTOPOB M METO/Aa KOOPAUHAT MPHU PEUICHUH FeOMETPUUECKUX 3a/1a4.

BekTop ompepensercs kak HampaBlIeHHBIA OTPE30K M JICHCTBUS HAJ BEKTOPAMHU BBOJSATCS TaK, KaK 3TO MPHHITO B (u3uke, T. E. Kak JSHCTBUS ¢ HaNpaBICHHBIMH
otpe3kamu. OCHOBHOE BHUMAaHHUE JOJKHO OBITh yJEIeHO BEIPAOOTKE YMEHUH BBIMOIHATH ONEpalliy Hajl BEKTOpamMH (CKIIabIBaTh BEKTOPHI MO MPABUIIAM TPEYTOJIbHUKA U
napajuiesiorpaMma, CTpOUTh BEKTOP, PABHBIN Pa3HOCTH JIBYX JaHHBIX BEKTOPOB, & TAKXKE BEKTOP, PABHBIN IIPOU3BEICHUIO JAHHOTO BEKTOPA Ha JIAHHOE YHUCIIO).

Ha npumepax mokaspIiBaeTcs, Kak BEKTOPBI MOTYT MPUMEHSITHCS K PEUICHUIO TeoMeTpudeckux 3aaad. [lemonctpupyercs 3pPeKTHBHOCT MpUMEHEHUsT HOpMYIT IS
KOOpJIMHAT CEPEJMHBI OTPE3Ka, PACCTOSHUS MEXAY IBYMs TOUKAMH, YPAaBHEHUH OKPYXHOCTH W MPSMOW B KOHKPETHBIX I'€OMETPUYCCKHX 3aJadaX, TEM CaMbIM JAeTCs
MpeJICTaBICHHE 00 N3YYCHHH T€OMETPHUECKUX (GUTYP C TTIOMOIIBIO METOIOB aireOpshl.

Konmponvnvix pabom: 1

2. CooTHOUIEHUS] MeK1Yy CTOPOHAMH H YIJIaMH TpeyrojbHuka. CkajisipHoe npousBeaeHne BeKTopos (11 yacos)
CuHyc, KOCMHYC M TaHreHC yria. Teopembl CHHYCOB M KOCHHYCOB. PemeHue TpeyroapHuUKoOB. CKalsipHOE NPOU3BEIEHUE BEKTOPOB M €ro IMPUMEHEHHE B
F€OMETPUYECKHX 3a/1a4ax.
OcHo6Has yenb — pa3BUTh YMEHHUE yYALUXCsl IPUMEHATh TPUTOHOMETPUUECKHH arnapar Ipyu pelieHn FeOMETPUUECKUX 3aad.



Cunyc u kocunyc moo6oro yria ot 0° go 180° BBOAATCS ¢ HOMOIIBIO €JUHUYHOMN MOTYOKPYXHOCTH, JOKa3bIBAIOTCSI TEOPEMBI CHHYCOB U KOCUHYCOB M BBIBOJIUTCSI €IIIe
onHa popmyna momaau TpeyroinbHu32A (1MoJI0BMHA IPOU3BEACHUS IBYX CTOPOH Ha CHHYC yIila MEX/1y HUMH). DTOT anmapar IpUMEHSEeTCs K PELICHUIO TPEyroJIbHUKOB.
CkanspHoe NpOU3BEJCHHE BEKTOPOB BBOJIUTCS Kak B (u3MKe (MIPOM3BEIECHME JIMH BEKTOPOB Ha KOCHMHYC yIyla MexXJy HuUMH). PaccmarpuBarorcs cBoiicTBa
CKaJISIPHOTO IIPOU3BECHUS U €0 IPUMEHEHHE TP PEILIEHUN T€OMETPUUYECKUX 3a/1a4.
OCHOBHOE BHUMAaHUE CIIE1yeT yJeINUTh BIPAOOTKE IPOYHBIX HABBIKOB B IPUMEHEHUH TPUTOHOMETPUYECKOTr0 anmnapara npu peme32A32 reoMeTpUYecKUX 3aad.
Koumponvnvix pabom: 1

2. InuHAa OKPYKHOCTH M IJI0IaAb kpyra (11 yacos)

[IpaBuiibHBIE MHOTOYTONBHUKH. OKPY>KHOCTH, OMMCAaHHAs OKOJIO MPAaBUJIBLHOIO MHOTOYTOJIbHUKA U BIMCaHHas B Hero. [locTpoeHune mpaBUIbHBIX MHOTOYTOJIbHUKOB.
JlnnHa okpyxHoctH [lnomanp kpyra.

OcHognas yenb — paclIuPUTh 3HAHHE YYalIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHSTHSI ITIMHBI OKPY>KHOCTH U IIJIOLIAAU Kpyra U GOpMYIIbI ISl UX BBIUMCIICHHUS.

B Haganme Tembl gaercs OmpeneieHHE MPAaBUIBHOTO MHOTOYTOJbHHKA M PACCMATPUBAIOTCS TEOPEMBI 00 OKPYXKHOCTSIX, ONHMCAHUE OKOJO MPAaBUIHHOTO
MHOTOYTOJIbHUKA U BIHCAaHHON B Hero. C MOMOINBIO OMMCAHHON OKPY>KHOCTH PEIIAIOTCA 33aJad4d O MOCTPOCHUU MPABUIBHOIO MIECTUYTOJIbHUKA U MPAaBUIBHOTO 271-
YTOJIbHUKA, €CIIH JIaH IPAaBUIIbHBIN 71-YTOJIbHUK.

@opmyIIbl, BRIpaXKarollue CTOPOHY MPABUILHOTO MHOTOYTOJBHUK U PaJlyC BIMCAHHOW B HETO OKPYXXHOCTH Yepe3 paauyc OMHCAHHON OKPYKHOCTH, HCIONb3YIOTCS
IIpYU BbIBOJIE POPMYJI JUTMHBI OKPYKHOCTH U ILIOLIAAN Kpyra. BelBoa onupaeTcs Ha MHTYUTUBHOE IPEACTABIECHUE O Mpezelie: MPpU HEOrPAaHUYEHHOM YBEIMUEHUU YHUCIIa
CTOPOH MPaBUIBHOTO MHOTOYTOJIbHHKA, BIUCAHHOTO B OKPYXHOCTh, €r0 MEPUMETP CTPEMUTCS K ATUHE ATOH OKPYKHOCTH, a IUIOMAAh — K IUIOMIATu Kpyra,
OTPAaHUYEHHOTO OKPYKHOCTBIO.

Konmponvnvix pabom: 1
2. JiBu:kenus (8 yacon)

OTto0pakenue minockoctu Ha cebs. [lonstue nBmxenus. OceBas U eHTpanbHas cumMeTpuu. [lapamnensHsiii nepenoc. [ToBopoT. HanoxeHus u 1BUKEHUS.

Ocnoénas yenp — MO3HAKOMUTH Y4YallUXCs C MOHSTHE: JIBH)KEHUS U €ro CBOMCTBaMM, C OCHOBHBIMHM BHUJAMH JBUKEHHH, CO B3aUMOOTHOLIEHUSMHU HAJIOXKEHUH U
JIBUKCHU.

JIBM>KeHHE MII0OCKOCTU BBOJUTCS KaK 0TOOpakeHHE MJIOCKOCTH Ha ce0sl, COXpaHsIoIIee PacCTOsIHIE MEKIy Toukamu. [Ipu paccMoTpeHny BUAOB ABMXKEHU OCHOBHOE
BHUMaHME yJeNsAeTCs MOCTPOSHUI0 00pa30B TOYEK, MPSAMBIX, OTPE3KOB, TPEYroJbHUKOB TP OCEBOM U IIEHTPAJbHONW CUMMETpUSX, MapajuleIbHOM MEpPEeHoce,
noBopoT. Ha a3 pexTHhIX nprMepax mNoKa3bIBaeTCs MPUMEHEHHUE JBUKEHUN MTPU PEIICHNH T€OMETPUUECKUX 3aay.

IToHsATHE HANOXKEHUS OTHOCUTCS B JaHHOM KYypCE K UMCIIy OCHOBHBIX NMOHATUMN. J[0Ka3bIBA€TCs, YTO NMOHATHS HAIOXKEHUS U JBWKCHUS ABIISIOTCS DKBHUBAJCHTHBIMU:
M000€ HANOKEHHE SABIISETCS JABM)KEHHEM IUIOCKOCTH U oOpaTHO. V3yueHue /0Ka3aTenbcTBa HE ABIIAETE 005A3aTeIbHbIM, OJHAKO CIEIYyEeT PacCCMOTPETh CBSI3b MOHSTUMN
HAJIOXKECHMS U IBUKCHHUS.

Konmponvnvix pabom: 1

2. HavyaJbHble cBeleHHsI U3 cTepeoMeTpuH (8 4acoB)

[Ipenmer crepeomerpun. I'eomerpuyeckre Tena U MOBEPXHOCTH MHOTOIpaHHHMKH: MpHU3Ma, Mapajuleienunea, nupaMmuaa, GopMyibl A1 BEIYUCICHUS UX 00bEMOB.
Tena u TOBEpXHOCTH BpALIECHUS: UIMHAP, KOHYC, cepa, map, GopMysibl A BEIUUCICHHS UX TUIOMIAeH MOBEPXHOCTEN U 00BEMOB.

OcnosHas yenb — 1aTh HAYaJIbHOE MPECTABICHUE O TeJaX U MOBEPXHOCTIX B IPOCTPAHCTBE; MTO3HAKOMHTD y4YallluXCs C OCHOB HOBBIMH (DOpMyNIaMH [Tl BEIUMCIICHUS
rionaiel NoBepxHocTed 1 00bEMOB Tell.
PaccmoTpenune mpocTeiimux MHOTOTPAaHHUKOB (TMPU3MBI, Tapajlieienunea, TUPaMu/Ibl), a TaKKe TET M MOBEPXHOCTEW BpallleHWi (LMIUHApa, KOHYca, chepsl, mapa)
IMPOBOAWUTCA Ha OCHOBE HarJIsAJHBIX HpeHCTaBHeHHﬁ, oe3 IMPUBJICYHCHUA aKCHOM CTCPCOMCTPHHU. (DopMy.TII)I JJIsA BBIYHCIICHU S 00BEMOB YKa3aHHBIX TEJ BBIBOAATCSA Ha
ocHoBe mpuHnuna Kapameepu, (GopMynbl Afisi BBIYHUCICHHUS TUIOMATM U OOKOBBIX MOBEPXHOCTEH IWIMHAPA U KOHYCa IOJYYalOTCS C MOMOIIBI0 Pa3BEPTOK ITUX
MMOBEPXHOCTEH, (hopmya Tiomaau chepbl MPUBOAUTCS 6€3 000CHOBAHUS



2. 006 akcnomax reomeTpun (2 yaca)
Becena 06 akcmomax reoMeTpHH.
OcnosHas yenvb — nath Ooiiee rIryooKoe MpeaCTaBICHHE O CUCTEME aKCHOM IUITAHUMETPUN M aKCHOMAaTHYEeCKOM METO/IE.
B naHHO# TeMe paccka3bIBaeTCs O Pa3IMYHBIX CUCTEMaX aKCHOM T'€OMETPHH, B YACTHOCTH O Pa3IMYHBIX ClI0c00aX BBEICHHS MOHATHUS paBeHCTBA (Uryp.

2. IloBTopenue. Pemienue 3agau (10 yacoB)



