MYHUIIMITAJIBHOE BIO/UKETHOE OBIIEOBPA3OBATEJIBHOE YYPEK/IEHUE
YJIbAHOBCKASA CPEJHSASA IHKOJIA

[Ipunoxxenune

K OOIT OO0

MBOY VipsHosckoit CII

[Mpuxka3 Ne 54/1 O/l ot 31.08.2020

PABOYAS ITPOTPAMMA
(ocHOBHOE 001I€e OOpa3oBaHueE)

MATEMATHUKA u THPOPMATHUKA»

(nmpeaMeTHas 00J1aCTh)

MATEMATHKA 5-9 KUNIACCBHI

(yueOHbIii npeaMeT, Kjacc)

IIporpamma pa3pabéorana
INKOJLHBIM METOAUYECKHM 00 beINHEeHUEeM
yuuTesieil MaTeMaTUKU, GU3NKUH U HHPOPMATUKH
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ITosicHuTeIbHAS 3aMIMCKA
Jannast pabovast mporpamMma 1o MaTeMatuke sl 5-9 KIIacCoB COCTaBJICHA B COOTBETCTBUH ¢ DeiepanbHBIM TOCY1apCTBEHHBIM
00pa3zoBaTeNbHBIM CTAaHIAPTOM OCHOBHOTO OOIIero 00pa3oBaHus, OCHOBHON 00111€00pa30BaTEIbHONM MPOTPAMMOI OCHOBHOT'O 00IIIeT0 00pa3oBaHMs
MBOY VnsbsHosckoii CIII, u aBTOpckMMH TPOrpaMMaMH 110 MAaTEMAaTUKE:
e Martematuka: nporpammsl: 5-11 knaccol /, B.B. MonoHckuit, M.C. Akup v ap.).-M.:BentaHa-Fpad, 2017
e Anrebpa. Paboume nporpammbl. NpeameTHan AMHUA ydebHMKoB H0.H. MakapbiueBa 1 ap. 7-9 Knaccbl / cocT. MuHagok H.T.

e [eomeTpua. Pabouaa nporpamma K yuebHuKy /1.C. AtaHacAHa u ap. 7-9 knaccbl / cocT. byTy3os B.®..

HEJIL: OOHOBIIEHHE Tpe60BaHHI>i K YPOBHIO IOATOTOBKH HIKOJIBHUKOB B CHCTCME CCTCCTBCHHO-MATCMATH4YCCKOI'O O6paSOBaHI/I$I, oTpaxKaromiee
Ba)KHeﬁmym 0COOEHHOCTH nez[aromqecxoﬁ KOHIOCIINN T'OCYHapCTBCHHOI'O0 CTaHAApTa - IMEpeXod OT CYMMBI «IIPCAMCTHBIX PE3YJIbTATOB» K
«KMETAIMMPECAMCTHBIM PE3YyJIbTaTaM».

3agaun:
B HANIPABJIEHUH JHYHOCTHOTO Pa3BUTHS:

®  ¢hopmuposanue npedcmagieHull 0 Mamemamuke Kak 4acmu 0Oujeenogedeckoll Kyibmypbl, 0 3HAUUMOCHU MAMEMAMUKU 8 pPa3sumuu
YUBUTUZAYUU U COBPEMEHHO20 0OUlecmaa;

®  pazsumue 102UHecK020 U KPUMUYECcKo20 MblULIeHUs, KYIbMYPbl peyu, CNOCOOHOCMU K YMCMBEHHOMY dKCNEPUMEHMY;

*  (hopmuposanue UHMENNIEKMYATbHOU YeCMHOCMU U 00beKMUBHOCMU, CHOCOOHOCMU K HPEOO0ONeHUI0 MbICIUMENbHBIX CMepeomunos,
BLIMEKAIOUUX U3 0OLIOEHHO20 ONbIMA,

® gocnumawnue Kavecms IUYHOCMU, 00eCneyusanuux COYUaIbHy0 MOOUILHOCMb, CNOCOOHOCHb NPUHUMAMb CAMOCMOAMENbHbLE PEUEHUS,

*  (JopmuposaHue Kauecme MvluLleHUs, He0OX0OUMbLX OJisL A0ANMAYUU 8 COBPEMEHHOM UHPOPMAYUOHHOM 0bUjecmae;

®  pazeumue uHmepeca K MamemMamuieckomy meopuecmsy u Mamemamuyeckux cnocooHocmel,

B ME€TanmpeaAMETHOM HallpaBJICHUM:

® passumue NpeoCMasieHull 0 Mamemamuke Kaxk opme Onucauvusi u memooe NO3HAHUS OeUCMEUMENbHOCMU, CO30aHue YClo8ull 0
npuodpemenUs NePeoOHAYAILHO20 ONbLIMA MAMEMAMUYECKO20 MOOETUPOBAHUSL,

® ¢opmuposanue obwux cnocobos UHMENNeKMYANbHOU OesIMeNbHOCMU, XAPAKMEPHbIX Ol MAameMamuku U SAGIAI0WUXCl OCHOBOL
NO3HABAMENILHOU KYIbMYPbl, SHAYUMOU OJIsL PA3TUUHBIX Chep UenogeuecKkoll 0esmenbHoCmu,



3) B IIPEIMETHOM HAIPABJICHUMU:

®  0GlAOEHUe MAMEMAMUYECKUMU 3HAHUSIMU U Ymeruimu, HeobXxo0oumbiMU OJisl I’ZpOdOJZDfC@Hu}Z 06pa306aHuﬂ, U3YYEHUS CMEINCHbLX ducuunﬂuH,
NPpUMEHEHUS 6 NOBCEOHEBHOI HCU3HU,

® CO3JaHHUC (bYHI[aMCHTa A1 MaTEMATUYCCKOro pas3BUTHA, (bOpMHpOBaHI/ISI MCXaHU3MOB MBIINUICHUA, XapaKTCPHBIX IJId MaTeMaTHYSCKOU
JACATCIIbHOCTH.

Ha un3ydeHne maTeMaTHKH B OCHOBHOW IIIKOJIE OTBOJUTCS 5 y4eOHBIX YacCOB B HEACHIO B TEUCHHE KAXKIOTO rojaa odydeHus B 5-8 kmaccax (170
yacoB), B 9 kiaccax (165 gacoB), Bcero 845 yacos.

B 5—6 xmaccax wusyuaercs npeamer «Maremaruka» (MHTETpUPOBAaHHBIA IpenMeT), B 7—9 Kiaccax MapayieNbHO H3Y4YaroTCs IPEIMETHI
«Anrebpa» u «l'eomeTpus».

Pacnpenenenne yueOHOTro BpeMEHU MEXKAY 3TUMH IPEIMETaMU IPEJCTABICHO B TAOIUIIE.

Kitaccenr IIpeameTsl MaTeMaTHYECKOrO UK KonnuecTBo yacoB Ha CTyIIEHH OCHOBHOTO 0OPa30BaHUs
5-6 Martemartuka 340
7-9 Anrebpa 303
I"'eomeTpus 202
Bcero 845

1. Ilnanupyemblie pe3yJIbTAThI 0CBOEHUSI IPOTrPaAMMbI

Hartypaasbnbie yncaa. /I[podu. PannonaabHbie Yncia
BBIITyCKHUK HAy4UTCS:

®  NOHUMAMb 0COOEHHOCMU 0eCAMUYHOL CUCHEMbL CHUCIIEHUA,
® onepuposamv NOHAMUAMU, CEA3AHHBIMU C 0eUMOCMbIO HamypaibHblX Yucei,

®  gblpas’xcantb 4Yucia 6 IKBUBAJEHMHbIX qbopMax, 8bl6upaﬂ Haubonee no@xodﬂwy}o 6 3asucumocmu om KOHern’IHOIZ cumyayuu,
® CpaeHueamo uynop}zdoqueamb PayuUoOHalbHblE HUCIA,

®  GLINOJIHAMb BbIYUCTECHUS C PAYUOHATIbHBIMU YUCIAMU, COYEeMAsl YCIMHble U NUCbMEHHble NPUEMbL 8bIYUCTEHULL, NPUMEHeHUe
KANbKyAAmopa,



®  UCNONB308AMb NOHAMUS U YMEHUS, CEA3AHHbBLE C NPONOPYUOHATILHOCTBIO BETUYUH, NPOYEHMAMU, 8 X00€ peuleHUs MamemMamudecKux
3a0au u 3a0a4 U3 CMENCHbIX NPeOMeN08, BbINOIHAMb HECLONCHbIE NPAKMUYECKUE PACHEMD.
BBIITyCKHUK MOTYYUT BO3MOKHOCTD:
®  NI03HAKOMUMbCS C NOUYUOHHBIMU CUCTIEMAMU CYUCTEHUS C OCHOBAHUAMU, omauyHbimu om 10;
®  yenyoumv u pazeums npeoCmagieHus 0 HamypaibHblX YUCIAX U CBOUCMBAX 0eNUMOCMU,
®  HAYYUMBCS UCNOTL308AMb NPUEMBL, PAYUOHATUIUPYIOWUE BIYUCTEHUS, NPUOOPECTU NPUBLIYKY KOHMPOIUPOBAMb GbIUUCIEHUS,
8b10UPAsL NOOXOOAWULL OIS CUMYAYUU CNOCOD.
JleficTBUTEILHBIE YU CJIA
BrITyCKHUK HAydUTCS:
®  UCNOIB308aMb HAYANbHBIE NPEOCMABIEHUS O MHOIICECMBE OCUCMBUMENbHBIX YUCE]L;
®  onepuposamv NOHAMUEM K8AOPAMHO20 KOPHS, NPUMEHSAMb €20 8 GbIYUCTCHUSIX.
BBINyCKHUK MOTYYUT BO3MOXKHOCTD:
®  pazeumsv NPpeoCmasieHue 0 YUcie U YUCL08bIX CUCEMAX OM HAMYPALbHBIX 00 OeliCEUMENbHbIX YUCET; O POJIU GbIYUCTEHULL 8
npaxkmuxe,
®  pazsumv u yenyoums 3HaHUs 0 0eCIMUYHOU 3aNUCU OellCMEUMENbHBIX Yucel (nepuoduyeckue u Henepuoouyeckue opoou).
N3mepennsi, npuéIMKeHNs, OIEHKH
BBIMyCKHUK HAY4YHUTCS:
®  UCNOIB308AMb 8 XOO€ PeueHUsl 3a0ay dlleMeHmapHblie NPeoCcmasietus, CeA3aHHble ¢ NPUOTUIHCEHHBIMU 3HAYEHUAMU BEIUYUH.
e BrINyCKHUK MOIYYUT BO3ZMOKHOCTD:
®  NOHAMb, YMO YUCTIO8blE OAHHbBLE, KOMOPbLLE UCNOL3VIOMCSL OJISl XAPAKMEPUCUKU 0OBEKMO8 OKPYHCAIOUe20 MUPA, S8ISIOMCSL
NPeUMyuecmeenHo NPUOTUNCEHHBIMU, YMO NO 3ANUCU NPUOTIUNCEHHBIX 3HAUEHUL, COOEPAHCAUUXCSL 8 UHPOPMAYUOHHBIX UCTNIOYHUKAX,
MOJICHO CYOUMb 0 NOCPEULHOCIU NPUOTIUNCEHUSL,
®  NOHAMb, YMO NOSPEUWHOCHIb PE3YIbMAMA GbIYUCTECHULL OONNHCHA ObIMb COUBMEPUMA C NOSPEUHOCTBIO UCXOOHBIX OAHHBIX.
AuredpanyecKkne BbIPaKeHUs
BrInyckHUK HAy4UTCS:
®  0onepupo8amv NOHAMUAMU KMOHCOECBO», «MOHCOECMEEHHOE NPeobpaA308anuey, peuams 3a0adu, cooepicaujue OyKeHHbvle
OdamnHvle, pabomams ¢ opmynamu,
®  BbLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHULL, COOEPHCAUUX CIMENEHU C YeTbIMU NOKA3AMENAMU U K8AOPAMHbLE KOPHU,



®  BBLINOIHAMb MONCOECHEEHHbIE NPEOOPA30BAHUA PAYUOHANLHBIX BbIPANCEHUL HA OCHO8E NPAGUL OeUCMEUL HAO MHOLOYLEHAMU U
aneebpauyeckumu OpoosAMuU,
®  BBLINOIHAMb PA3NONHCEHUE MHOSOUTICHO8 HA MHONCUMENU.
BBIITyCKHUK MOTYYHUT BO3MOKHOCTh HAYIHThHCS:

®  GLINOJIHAMbL MHO2OWAL08bIE NPE0OPA3068ANUS PAYUOHANLHBIX GbIPANCEHUU, NPUMEHSIS WUPOKULL HAOOP CnOCO608 U NPUEMOE;
NPUMEHAMb Modcoecmaennblie npeobpasoeanus 0Jis peuleHus 3a0ay U3 pasiuiHbIX pasoeios Kypca (Hanpumep, 015 HAX0HCOeHUs
HauboIbLUIe20/HaUMEeHbULE20 3HAYEHUS 8bIPAINCEHUSL).
YpaBHeHus
BeITycKHUK Hay4qHTCS:
® pewamsv 0CHOGHbIE BUOLL PAYUOHANLHBIX YPAGHEHULl C OOHOU NEPEMEHHOU, CUCTEMbl O8YX YPABHEHUU ¢ 08YMS NepeMEeHHbIMIL,
®  NOHUMAMb YPABHEHUE KAK BANCHEUUYI0O MAMEMAMUYECKYI0 MOOeNb 0151 ONUCAHUA U U3VYEHUsI PA3HOOOPA3HbIX PealbHbIX CUMYayull,
peuwams meKcmogvle 3a0aiu aneedpauieckum Memooom,
® npumenams epaguueckue npeocmasneHus 0 UCCIe008aHUSA YPABHEHUT, UCCIe008aHUS U PEUeHUs CUCIeM YPABGHEHUTL C 08YMS
nepemeHHbIMU.
BBIyCKHUK TOTYYHT BO3MOXKHOCTB:
® 061a0emb CReYUAIbHBIMU NPUEMAMU PeUleHUs. YDABHEHULL U CUCEM YPAGHEHULL, Y8EePEeHHO NPUMEHAMb annapam ypagHeHutl OJis
peutenus pazHooopasHblX 3a0ad U3 MAMeMamuKil, CMeXCHbIX NPeoMemos, NPaAKMUKU;
®  npumensmyb epaguuecKue npeocmasieHus 0iisk UCCIe008AHUS YPABHEH U, CUCEM YPABHEHUL, COOepHCAUUX OYKEeHHble
K03 puyuernmul.
HepagencrBa
BrImycKkHUK HayquTCS:
®  NIOHUMAMb U NPUMEHAMb MEPMUHOTIOSUIO U CUMBONUKY, CE5A3AHHbIE C OMHOUEHUEM HEPABEHCMEA, CBOUCMBA YUCTIOBbIX HEPABEHCMNE,
® pewiams TuHelHble HepaBeHCmaa ¢ 00HOU NePeMEeHHOU U UX CUCEMbL, peulams Keaopamubvie HepaseHCmed ¢ ONOpPOll HA
epaguueckue npedcmasnenus,;
®  NpUMEHAMb annapam HepaseHCme O peuenus 3a0ad U3 pasiuiHbIX paz0enos Kypcd.
BBIITyCKHUK TOTYYHAT BO3MOKHOCTh HAYIHThCS:
®  PA3HOOOPA3HLIM NPUEMAM OOKA3AMENLCNEA HEPABEHCIE, YBEPEHHO NPUMEHAMb ANNapam Hepasencms Oisl peuleHus
PAa3HO0OPA3HBIX MAMEMAMUYECKUX 3A0a U 3A0aY U3 CMEHCHBIX NPeoMemos, NPaKmuKu,



® npumensamdv epaguyeckue npedcmasienus 0Jis UCCIe008aHUS HEPABEHCIE, CUCMEM HEPABEHCMS, COOepHCaAUuUx OYKEeHHble
Ko3¢hhuyuenmeoi.
OcHoBHbIE NOHATHSA. UK c/I0BbIE PYHKIMH
BbInyckHHUK Hay4uHUTCA:
®  NOHUMAMb U UCNONB308AMb DYHKYUOHATbHbIE NOHAMUSL U A3bIK (MePMUHbL, CUMBOIUYECKUE 0003HAYUEeHU);
® cmpoums epaguKu INeMEeHMAPHLIX PYHKYULL, UCCIe008aMb CEOUCHEA YUCTOBbIX YHKYUL HA OCHOBE U3YYEHUsL NOBEOCHUS. UX
epagpukos;
®  NOHUMAMb QYHKYUIO KAK BANCHEUULYIO MAMEMAMUYECKYI0 MOOelb Ol ONUCAHUS NPOYECCO8 U AGIEHUL OKPYIHCaloue2o Mupa,
NPUMEHAMb DYHKYUOHATbHDIL A3bIK 0151 ONUCAHUS U UCCTe008AHUSA 3ABUCUMOCTEU MeNHCOY PUULECKUMU BETUYUHAMU.
BBITTyCKHUK TTOJTYYUT BO3MOKHOCTh HAYIUTHCS:
®  1POBOOUMb UCCIEO08AHUS, CEA3AHNbIE C U3YUEHUEM CEOUCME YHKYUL, 8 MOM YUCTe C UCNOIb308AHUEM KOMNbIOMEPA, HA OCHOGe
2paghuKos uzyueHHvixX QYHKYUL cmpoums Ooee CloAdcHble epapuKu (KycoOUHO-3A0aHHble, C «BLIKOJOMBIMUY MOYKAMU U M. N.);
®  UCNONL308aMb DYHKYUOHATbHBIE NPeOCMABIeHUs U CBOUCMBA (YHKYULL OJis peuleHUs MamemMamu4eckux 3a0ay u3 pasiuyHbix
pazoenos Kypca.
YucJioBbIE MOCJIe10BATETbHOCTH
BrITyCKHUK HAydUTCS:
®  NIOHUMAMb U UCNONIb308AMb A3bIK NOCICO008AMENLHOCMEN (MEPMUHDL, CUMBONUYECKUE 0DO3HAYCHUSA);
®  npumeHsmMb Popmynvl, C8A3AHHBIE C APUPMEMUUECKOU U 2e0MemPULeCKOLl npozpeccueti, U annapam, chopMuposanHslli npu
usyueHuu Opyaux pazoenos Kypca, K peuwenuio 3a0ay, 8 mom 4ucie ¢ KOHMeKCnmoM U3 peaibHOU HCUSHU.
BBIYyCKHHUK TOTYYUT BO3MOXXHOCTh HAYYUTHCS:
®  pewams KOMOUHUPOBAHHbLE 3A0AYU C NPUMEHEHUEeM POPMYIL N-20 YJleHA U CYMMbl NEPBbIX N UIeHO8 apUudMemuiecKol u
2e0MempudecKoll npospeccuu, NPUMeHss npu SMomM annapam ypaeHeHull U HepaseHCcmas;
®  NOHUMAMb APUPDMEMUUECKYIO U 2EOMEMPUUECKYI0 NPOSPECCUI0 KAK QYHKYUU HAMYPATIbHO20 apSyMEeHma, C843bl8aAmb
apugmemuueckyio npoepeccuro ¢ IUHeHbIM POCHOM, 2e0MEMPUYECKYI0 — C IKCHOHEHYUAIbHBIM POCHOM.
TexcroBbI€ 321241
BrInyckHUK HAy4UTCS:
® - peuams HeCl0NHCHbIE CIONHCEMHbLE 3A0aUl PA3HLIX MUNO8 HA 8Ce apudmemudecKkue 0eticmeus,
® - CIMpoums MOOeb YCI08UsL 3A0a4U (8 6ude mabdauydl, cXembl, PUCYHKA UL YPABHEHUS), 8 KOMOPOU OAHbl 3HAYEHUsL 08YX U3 MPEX
83AUMOCBA3AHHBIX BEIUYUH, C YeNbl0 NOUCKA peueHUs 3a0a4u;



- 0CYUecCmeanAmy Cnocob NOUCKAa peuleHus 3a0ayu, 8 KOMOpPOM PACCylcOeHue CMpOUmcs Om yCio8us K mpeboeanuio uiy om
mpeb068aHus K yciosuio;

- cocmasnsims NIaH peuenus 3a0a4u,

- 8b10€IAMb IMANBL PeUleHUs 3A0aUU;

- UHMEPNPemUpPoB8ams GbIYUCTUMENbHbIE Pe3)IbMamsl 8 3a0aye, UCCIe008amb NOYUeHHOe peuleHue 3a0ayil;

- 3HaAMb pasiudue cKopocmetl 00veKma 6 cmosyell 8o0e, NPOMuUE meyeHuss U N0 Me4eHUur0 PeKu;

- pewams 3a0a4u HA HAXOHCOEHUEe YACMU YUCIA U YUCLA NO €20 YaACTU,

- pewiams 3a0ayu pazHulX MUnos (Ha pabomy, Ha NOKYNKU, HA OBUICEHUE), CEA3bIBAIOWUX MPU BEIUYUHDL, 8bLOEAMb MU GeNUYUHb]
U OMHOULEHUSL MEHCOY HUMU,

- HAX0OUMb NPOYEHM OM YUCIA, YUCIO NO NPOYEHM) OM He20, HaX00Uums NPOYEHMHOe CHUICeHUe WU NPOYEeHMHOe NOGblUUeHUe
BENUYUHDL,

- peuams HeCloHCHble T02UYecKue 3a0auu MemoooM PAcCyHCOeHUI.

- 8bLOBGU2ANb SUNOME3bL O BO3ZMONCHBIX NPEOENbHbIX 3HAUEHUSX UCKOMbIX 8 3a0aue euduH (0eiamsb NPUKUOKY).

BI)IHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYYUTBCA:

- pewiams nPOCMble U CLOACHBIE 3A0AUU PAZHBIX MUNOS, A MAKHCE 3A0aAYU NOBBIUEHHOU MPYOHOCMU,

- UCNONIBL308AMb PA3HbLE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLOICHBIX 3a0ay O0Jisi NOCMPOEHUSI NOUCKOBOU CXeMbl U PEULeHUs.
3a0ay;

- pazauyames Mooelb meKcma u Mooelb peulenus 3a0auu, KOHCmMpYuposams K 0OHOU MOOEIU PEUeHUsi HECTIONCHOU 3a0ayu pa3Hble
MOOenU meKkcma 3a0ay4u,

- 3HaMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUsl 3a0ay (om mpebo8anusl K YCI08UI0 U OM YCI08UsL K mMpeboBaHUI);

- MOOENUPOBAMb PACCYHCOEHUS. NPU NOUCKE PeUeHUsl 3a0a ¢ NOMOWbIO epagd-cxembl;

- 8bLOEIAMb IMANGL PeUleHUs. 3a0adU U COOEPAHCAHUE KaHCA020 Imana,

- yMemb 6b10Upams ONMUMATbHBIL MEMO0 peueHUs 3a0a4u U 0CO3HABAMb 8blOOP Memodd, pAcCMampusams pasiuidtble Memoobl,
HAXo0umbs pasHvle peuenls 3a0a4u, eciu 603MONCHO,

- AHATU3UPOBAMb 3aMPYOHEHUS. NPU PEUEHUU 3A0aY,

- BLINOJHAMb PA3TUYHbIE NPE0OPA30BAHUS NPEONONHCEHHOU 3A0aUU, KOHCMPYUPOBAMb HOBbLE 3a0a4 U3 OAHHOU, 8 MOM YUCTe
obpamHuuvle;

- UHMEPNPemMUPOB8amMs GbIHUCTUMENbHbIE Pe3YIbMamsl 8 3a0aue, UCCIe008aAmb NOYUEHHOe peuleHue 3a0ayil;



® - QHANU3UPOBAMb BCEBO3MOIICHBIE CUMYAYUU 83AUMHO20 PACNONIONCEHUSL 08X 0OBLEKMOB U U3MEHEHUEe UX XaPaKmMepucmux npu
COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, paACCMOsIHIUE) NPU pelueHUU 3a0ay Ha 0BUICEHUE 08YX 00BbEKMO8 KaK 8 0OHOM, MAK U 8
NPOMUBONOJIOINCHBIX HANPABTICHUSIX,
® - UCCe008amb BCEB03MOICHBIE CUMYAYUU NPU PEUeHUU 3a0ay Ha 08UJCEHUe N0 peKe, PACCMAMPUBAams pasHvle CUCeMbl OMCUEmMa,
® - pewams pazHooOpasHvle 3a0a4U «HA YACUY,
® - pewams u 060CHOBIBAMb CB0€E peuleHue 3a0ay (8blOesMb MAMEMAMUYECKYI0 OCHOBY) HA HAX0XHCOeHUe YACMU YUCId U YUCIA NO
€20 4acmu Ha 0CHOBe KOHKPEMHO20 CMbLCIA OpodU,
® - 0CO3HABAMD U OOBACHAMb UOCHMUYHOCTb 3A0aY PA3HBIX MUNOS, CE:A3bI8AIOWUX MPU 8EIUYUHBL (HA pabomy, Ha NOKYNKU, HA
08uUdICeHUe), 8bLOEISIMb IMU BEIUYUHBL U OMHOUWEHUSL MENCOY HUMU, NPUMEHSIMb UX NPU PEUEeHUU 3a0ay, KOHCMPYUPOB8amb
cobcmeenmbie 3a0ay YKA3AHHbIX MUNO8;
® - g1ademb OCHOBHBIMU MEMOOAMU PEUEHUs. 3a0ad HA CMeCU, CHIABbL, KOHYEHMPayuu,
® - pewams 3a0ayu Ha NPOYEHMbl, 8 MOM YUCTE, CIONHCHbIE NPOYEHMbL C 0OOCHOBAHUEM, UCNONIb3YSA PA3HBIE CNOCOObI;
® - pewams gocutecKue 3a0ayu pasHblMu CHOCOdAaMUL, 8 MOM YUCTe, ¢ 08YMsL OIOKAMU U ¢ mpemst OI0KAMU OAHHBIX C NOMOUbIO
maobauy,
® - pewams 3a0ayu N0 KOMOUHAMOPUKE U MeopUl 8ePOSIMHOCIEN HA OCHOBE UCHOIb306ANUSL U3YYEHHBIX MeMO0008 U 000CHO8bIBANMb
pewieHue;
® - peuams HeClONCHbIE 3A0ayU O MAMEMAMUYECKOU CIMAMUCIUKe,
® - 081a0emb OCHOBHbIMU MEMOOAMU PEULeHUsI CIOHCEMHbIX 3a0ay. apugmemudeckutl, areeopauyeckutl, nepebop 6apuanmos,
2eomMempuieckuil, 2papuieckul, NPUMEHsIMb UX 8 HOBbIX NO CPABHEHUIO C U3VUEHHBIMU CUMYAYUSIX.
OnucarejibHasi CTATUCTHKA
BBINYCKHUK HAYUHUTCS UCHOIb308aMmb Npocmeliuiue cnocoobl npedcmasieHus U aHauiu3a Cmamucmuyeckux OaHHbLX.
BBIYCKHHUK TOTYYUT BO3MOXKHOCTD npUOOpecmu nepeoHauaibHblll ONbIM Op2aHu3ayuu coopa OanHbIX NPU NPpo8edeHulU onpoca
00UeCcmB8eHH020 MHEHUS, OCYWEeCMEIAMb UX AHAIU3, NPEOCMABIAMb Pe3YIbmamsl Onpoca 8 sude maodauysl, OUASPAMMUL.
Cayu4aiiHble COOBITHSI U BEPOATHOCTD
BBIITyCKHUK HAYYUTCSI HAXOOUMb OMHOCUMENbHYIO YACTOMY U 86€POSIMHOCb CLYYALHO20 COObIMUSL.
BBIITyCKHUK TOTYYUT BO3MOXKHOCTD NpUOOpecmu onvlm npogedeHuUst CIy4atuHbIX IKCNEPUMEHMO8, 8 MOM YUCTLEe C NOMOUbIO
KOMNbIOMEPHO20 MOOENUPOBAHUS, UHIMEPNPEMAYUU UX Pe3Vilbmamos.
Kom0unnaropuka
BbIMYCKHUK HAYUUTCS peuamsb KOMOUHAMOPHbIE 3A0ayU HA HAX0HCOeHUe YUCIA 00bEKMO8 UIU KOMOUHAYU.



BBIHYCKHI/IK MOJYYHUT 803MOIHCHOCNHIb HAYUUMBbCA HEKOMOPBLIM CNEYUAIbHbIM npueMaM peutenus K0M6uHam0przx 3a0ady.

Harnsanas reomerpus
BrinyckHUK HayduTes:

PACNO3HABAMb HA YePMENCAX, PUCYHKAX, MOOESX U 8 OKPYICAIOUeM Mupe NIOCKUe U RPOCMPAHCMBEHHbIe 2e0MEMPUIecKue
Queypuol,

PACNO3HABAMb PA3EEPMKU KYOA, NPIMOY20IbHO20 NAPALLENENnUnedd, NPASUIbHOU RUPAMUObL, YUTUHOPA U KOHYCA,

cmpoums pazeépmku Kyoa u npamoy2oibHo20 napaiieienuneod,

onpeoensimy No JUHEUHbIM PA3MePam pazeépmru (hueypol IUHEliHble pazmepbl camol pueypel, U HA0OOpom,

BbIYUCTAMb 00BEM npAmMoycojlbHOcO napaﬂﬂeﬂenuneda.

BBIITyCKHMK ITOJIyYUT BO3MOKHOCTD:

®  HAYUUMDBCA BBIYUCTAMDb 00BEMbL NPOCMPAHCINEEHHBIX 2EOMEMPUUECKUX (USYD, COCMABIIEHHBIX U3 NPAMOY20NbHbIX
napanienenuneoos;

®  yenyoums u pazeums npeocmasierus 0 NPOCMpPAHCMBEHHbIX 2eOMeMpPUYecKUx guaypax;

®  HAYUUMbBCA NPUMEHAMb NOHAMUE PA3ZEGEPMKU 018 8bINOJIHEHUS NPAKMUYECKUX PACUEMO8.

I'eomeTpuueckne purypsi
BeinmyckHUK HayduTCs:

NOIb308AMBCL AZLIKOM 2eOMempuu 0l ONUCAHUSL NPEOMEMO8 OKPYHCAIOWe20 MUPA U UX 63aUMHO20 PACHONONCEHUSL,
PACNoO3HABAMb U U300PANCAMb HA YEPMENCAX U PUCYHKAX 2eoMempuydecKue Guaypsl u ux KoHgueypayuu,

Haxooums 3Ha4enuss OJIUH JTUHEUHbIX dJIeMeHmos ueyp u ux omuoulenus, epadycuyio mepy yenos om () 0o 180°, npumenss
onpeoeneHus, C8OLCMEA U NPUSHAKU Gueyp U ux 31eMeHmos, OmHoulenus uzyp (paseHcmso, nodobue, cummempuu,
nO8OpPOM, NAPANIENbHYIL NEPEHOC),

onepuposams ¢ Ha4aIbHLIMU HOHAMUAMU MPUSOHOMEMPUU U BLINOTHAMb dIeMEeHMAapHble Onepayuu Hao QYHKYUsMU Yeios;
peuwiams 3a0a4u Ha 0OKA3AMENbCMB0, ONUPACH HA U3YUEeHHble C8OUCMBA (hucyp U OMHOUWEHU MeHCOY HUMU U NPUMEHSS
usyueHHvie Memoobl O0KA3AMenNbCma;

peuams HeCl0AHCHblE 3A0a4U HA NOCMPOEHUE, NPUMEHSSE OCHOBHbBLE AICOPUMMbBL HOCIPOEHUSL C NOMOWBIO YUPKYIS U
JUHEUKU,

peutamo npocmeﬁwue niavumempudeckue 3a0avu 8 npocmpancmee.

BBIITYyCKHHK TOJIYYUT BO3MOKHOCTB:



061a0emb Memooamu peweHus 3a0ay Ha BbIYUCTEHUSA U OOKA3AMENbCMEA: MemoO0OM Om NPOMUBHO20, MEMOOOM NOO0OUS,
Memooom nepebopa apuaHmos u MemoooM 2e0MeMmpUecKux Mecm modex,

npuodpecmu Onvlm NPUMEHeHUs. aneeopauyecKko20 u mpUeoHOMempUYecKo20 annapama u uoeti 08UNCeHUs NPU peuleHul
2eomempudeckKux 3a0ad;

061a0emb MpaouyuOHHOU CXeMOU peuleHus 3a0ay Ha NOCMPOEHUe ¢ NOMOWBIO YUPKYIIS U TUHEUKU. aHAIUu3, NOCMpoeHuUe,
00KA3aMenbCmeo U Uccie0osanue;

Hay4umscs peulams 3a0a4u Ha NOCMpPOEHUe MemoooM 2e0MeMpULecKko2o Mecma moyex u Memooom noooous,;
npuobpecmu onvim Uccie008aHus C80OLUCME NIAHUMEMPUUECKUX DUSYD ¢ NOMOUbI0O KOMNbIOMEPHBIX NPOSPAMM;
npuodpecmu Onvlm 8bINOIHEHUs NPOEKmMo8 no memam. «I eomempuyeckue npeobopazosanus Ha niockocmuy, «Ilocmpoenue
ompe3Kos no gopmyney.

H3mepenne reoMeTpu4ecKMX BeJTUYHH
BeinmyckHuK Hay4uTcs:

UCNONIb308aMb CEOUCMEA USMEPEHUs ONUH, NIOWAOell U Y2l08 NPU peuleHuu 3a0ai Ha Haxoxcoenue ONUHbL Ompe3Ka, OUHb
OKPYIHCHOCIU, ONUHBL OV2U OKPYICHOCTU, 2PAOYCHOU Mepbl Yald,

BbIYUCTAMb NAOWAOU MPEY20TbHUKOS, NPAMOY20NbHUKOS, NAPANLEN0SPAMMOS, MPaneyull, Kpy2o8 u CeKmopos;

BbIYUCTAMY OUHY OKPYHCHOCU, ONUHY OY2U OKPYHCHOCIU,

BbIUUCTAMY OUHBL TUHEUHBIX JIeMEHMO08 QUIyp U UX Yeibl, UCHONb3YSA OPMYIbL OTUHBL OKPYHCHOCIU U ONUHBL OVeU
OKpYIHCHOCIU, hopmynbl naowaoel gueyp;

peuiams 3a0ayu Ha 00KA3amenbCmeo ¢ UCNOAb308aAHUEM POPMYI OIUHBL OKPYHCHOCTIU U OJIUHBL OYeU OKPYHCHOCIU, PopmyT
niowaoet gueyp;

pewams npakmuieckue 3a0adi, C8A3aHHbLE C HAXOHCOCHUEM 2eOMEMPUYECKUX 8eIUYUH (UCNOb3YSA NPU HE0OXOOUMOCMU
CNPABOYHUKU U MeXHUYEeCKUe CpedCcmaa,).

BBIHYCKHI/IK MMOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:

o

Koopaunartbi

BLIYUCTAMD NIOUAOU PUSYD, COCMABNIEHHBIX U3 08YX UU DOlee NPAMOY20IbHUKOS, NAPAJLIeN02PAMMO8, MPey2oIbHUKOS,
Kpyaa u cekmopa,

BLIYUCTAMY NIOUAOU MHO20Y20JIbHUKO8, UCNOIb3YSL OMHOULEHUS PABHOBETUKOCTU U PABHOCOCMABIEHHOCTU,
NPUMEHAMb aleedpaudecKull U mpueoHOMempudecKull annapam u uoeu 08UNCeHUs NPU peuleHuU 3a0a4 Ha blYUCTIeHUe
naowaoel MHO20y20IbHUKOS.



BbInyckHUK Hay4uHuTCA:

* 8LIYUCTAMb OJIUHY OMPE3KA NO KOOPOUHAMAM €20 KOHYO8, GbIYUCIAMb KOOPOUHAMbI CEPpeOUHbl OMPe3Kd;

* UCNONB3068aMb KOOPOUHAMHBIU MEMOO OJis U3VUEHUS CBOUCNE NPAMBIX U OKPYIHCHOCTEU.

BhITTyCKHUK TTOTyYUT BO3MOKHOCTD:

* 0671a0eMb KOOPOUHAMHBIM MEMOOOM PeuleHUs: 3a0ay Ha bIYUCTIeHUS U OOKA3AMeNbCmEd;

* npuobpecmu Onvlm UCNOIb308AHUS KOMNIOMEPHBIX NPOSPAMM O AHAIUZA YACTNHBIX CIYYAe8 83AUMHO20 PACNONIONCEHUS OKPYIHCHOCHEN
U NpAMbIX;

* npuobpecmu onvlim 6bINOIHEHUS NPOEKMO8 Ha memy «lIpumeHnenue KOOPOUHAMHO20 MemOoOa NPU peueHuU 3a0ay Had 8bIYUCIEeHUS U
0oKa3amenbcmeay.

BekTops!

BrITyCKHUK HAydUTCS:

* Onepuposams ¢ BEKMOPAMU: HAXOOUMb CYMMY U PA3HOCMb 08X 8eKIMOPO8, 3A0AHHBIX 2eOMEeMPUYECKU, HAXOOUMb 86EKMOP, PAGHbLI
NPOU3Be0eHUI0 3a0aHHO20 6eKMOPA HA YUCTO,

* HAxX00ums 0Ji 6eKMOPO8, 3A0AHHBIX KOOPOUHAMAMU: OJIUHY 8EKMOPA, KOOPOUHAMbBL CYMMbl U PA3HOCMU 08YX U OOJlee 86eKMOpOs,
KOOPOUHAMbL NPOU3BEOeHUsL BeKMOPA HA YUCIO, NPUMEHSS. NPU HeOOX0OUMOCMU COYemamenbHblll, nepemecmumeibHblil U
pacnpeoenumenvhvlli 3aKOHbL;

* BLIYUCTAMY CKATISIPHOE NPOU3BEOEHUE BEKMOPOS, HAXOOUMb Y20l MeAHCOY 8eKMOopamu, YCMaHa8Iueams nepneHOUK)IsIpPHOCIb NPIMBIX.
BBITTyCKHUK TTOJTyYUT BO3MOYKHOCTD!

* 0811a0emb 8eKMOPHBLIM MEMOOOM OJis peueHus 3a0a4 Ha 8bIYUCTEeHUS U 00KA3amelbCmea,

* npuUoOpecmu ONvIM 8bINOIHEHUs NPOEKMO8 HA MeMY «NPUMEHEHUe BeKMOPHO20 Memood NpU peuleHul 3a0ad Ha 8bIYUCTEHUsL U
00KA3AMenbCmeay



2. Coaep:xanne yueoHoro npeamera «Maremaruka. Aareopa. 'eomerpusny

APUDOMETHUKA
HarypaabHble yncJa.

Harypanbublii psa. Jlecatuanas cucrema cyuciaeHus. ApupMeTHuecKue JeicTBUS C HaTypajabHBIMU YnciaMu. CBOHCTBa apH(PMETHIECKUX
JIEUCTBUM.

Crenenb ¢ HATYpAJIbHBIM [TOKA3ATEIIEM.

UrcnoBbie BRIPAXKCHIS, 3HAUEHUE YHUCIOBOTO BhIpaxeHus. [1opsiiok AeCTBHI B YUCIOBBIX BBIPAXKEHUIX, UCTIOIb30BaHUE CKOOOK. Pemienue
TEKCTOBBIX 3aj]a4 apU(PMETUUECKUMHU CIIOCOOAMH.

Henutenu u kpatueie. CBONCTBA U MPU3HAKHU AeIUMOCTH. [IpocThie 1 cocTaBHbIe uncia. PaznoskeHne HaTypalbHOTO YKCIIa Ha TIPOCThIE
MHOXUTENU. [lenenne ¢ 0OCTaTKOM.
JApodu.

OO6bikHOBEHHBIE 1pooHu. OcCHOBHOE CBOMCTBO qpoOu. CpaBHEHHE OOBIKHOBEHHBIX JIpo0eil. ApudMeTnieckue IeHCTBUS C OOBIKHOBEHHBIMH JIPO-
0stmu. HaxosxaeHue yacTu OT LI€JI0r0 U LEJNOro MO0 €ro 4acTu.

Hecstuunbie qpodu. CpaBHEHHUE NECATUYHBIX IpoOeil. ApudMeTnueckue IeiHCTBUS C NeCATUIHBIMU Apo0sMu. [IpencraBienue necatnyHon
IpoOu B BHJIe OOBIKHOBEHHOMW JAP0oOU M OOBIKHOBEHHOH B BUE IECATHIHOM.

[IponieHThI; HAX0XKIE€HHUE MPOLIEHTOB OT BEJIMYMHBI U BEJIMYUHBI 10 €€ MpoueHTaM. OTHOLIEHUE; BBIPA)KEHUE OTHOIIEHUS B IPOLICHTAX.
[Iponopuyst; OCHOBHOE CBOMCTBO MPOIOPLIHAH.

Pemmenne TekCTOBBIX 33124 apu(PMETHUESCKUMHU CITIOCOOAMH.
PanuonaabHble yncia.

[TonoxxuTenpHbIE U OTPULATEIBHBIC YUCIIA, MOAYJIb Ynciia. MHOXKECTBO LENBIX Yncell. MHOKECTBO pallMOHAIBHBIX YUCEN; PALMOHATIBHOE YUCIIO
KaK OTHOIIEeHHe M/N, T1ie T — LeNI0e YUCIIO0, TT — HaTypajibHOE Ynciio. CpaBHEHHE PAIllMOHATBHBIX Ykcel. AprudMeTHIeCKHue NeHCTBUS C
paroHanbHbIMU yncaamMu. CBoMCTBa apuMeTHUecKuX AecTBHii. CTeneHb C IeIbIM MTOKa3aTeIeM.

JeiicTBUTEILHBIC YMCJIA.
KBagpatublii kKopeHb u3 uncina. KopeHb TpeThell cTeneHu.

TonsTHE 06 HPPAMOHATLHOM YHCIIe. MppaloHansHOCTh Yicia V2 U HECOM3MEPUMOCTh CTOPOHBI M THArOHAIM KBajpaTa. JlecaTHUHEIe
npUOIMKEHUS UPPALIUIOHATBHBIX YUCEIL.

MHOXecTBO I€HCTBUTENBHBIX YMCENT; MPEACTABICHUE ICHCTBUTENBHBIX YHCEI B BU/I€ OECKOHEUHBIX IECATHUHBIX qpobeil. CpaBHEHHE
NENCTBUTENbHBIX YHCET.

KoopaunaTtHas npsamasi. M300paxkenue yucen TOUKaMi KOOPAMHATHOM NPsIMO. UKCIOBbIE TPOMEXKYTKH.
HN3mepenns, npud/In:KeHUs], OLEHKH.

Pa3mepbl 00bEKTOB OKpYKaroIIero Mupa (0T 3J€MEHTApHBIX YacTHUll 10 BcenenHoil), JMTenbHOCTh IPOLECCOB B OKPYIKAIOLIEM MUPE.
Boiaenenue muoxuTena crenenu 10 B 3amucu yucna.



[TpubnmxeHHoe 3HaYeHNE BEIMYUHBI, TOYHOCTH MpHOmmKkeHus. OKpyrieHne HaTypalbHBIX YHCEN U IECATHUHBIX poOei. [Ipukuaka u oneHka
pE3yJIbTaTOB BHIYMCIICHUM.

AJITEBPA
AulredpanyecKkue BbIpasKeHUsl.

BykBeHHbIE BbIpaXKeHUs (BbIpayKEHHs ¢ IepeMeHHbIMH). HHc0Boe 3HaUeHHEe OYKBEHHOTO BbIpa)keHus. JlonycTuMble 3Ha4eHUs IEPEMEHHBIX.
IToncranoBka
BbIpa)KEHUI BMecTO niepeMeHHbIX. [IpeoOpa3oBaHe OYKBEHHBIX BBIPAXKEHUI HA OCHOBE CBOMCTB apu(MeTnueckux aeiictBuil. PaBeHcTBO
OyKBEHHBIX BbIpakeHU. ToxaecTBo.

Crenens ¢ HaTypalbHBIM IIOKa3aTeNIeM U €€ cBolcTBa. OHOWIEHBl U MHOrowlIeHbl. CTeneHb MHOrowieHa. CloXeHue, BBIMUTaHUE, YMHOKEHUE
MHOTOWIEHOB. DOPMYITBI COKPAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbI U KBaJpaT pazHoctu. @opmyra pa3HoCTH KBaapaToB. [IpeobpazoBanue
LIEJIOTO BBIPAXKECHHSI B MHOTOWIEH. Pa3okeHne MHOIOWIEHOB HA MHOXKUTEIU. MHOro4IeHsI ¢ OJHON IepeMeHHOM. KopeHnp MHOrouseHa.
KBagparsslii TpeX4seH; pa3ioKeHUE KBaIPATHOIO TPEXUICHA HA MHOKHUTEIIN.

Anrebpanueckas 1po6b. OCHOBHOE CBOWMCTBO anredpanueckoi Apodu. CrnokeHue, BEBIYUTaHUE, YMHOXKEHUE, eJIeHUe anredpanueckux apooeit.
CrerneHs C 1eIbIM [10Ka3aTeIeM U €€ CBOMCTBA.

ParmonanbHble BeIpaskeHUs U UX peoOpa3oBanus. Jloka3aTenbCTBO TOXIECTB.

KBagparHbie kopHH. CBOICTBA apu(PMETHUECKUX KBaJIPATHBIX KOPHEN U UX IPUMEHEHHUE K PeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUH U
BBIUNCIICHUSIM.

YpaBuenus.

VYpaBuenue ¢ ogHou nepemenHoil. Kopens ypaBHeHus. CBOMCTBA YHCIOBBIX PAaBEHCTB. PABHOCHMIIBHOCTH YpaBHEHUIM.

Jlunetinoe ypaBuenue. KBagparHoe ypaBHeHue: opmyina KopHel KBaJpaTHOTO ypaBHeHUs1. Teopema Buera. Pemenne ypaBHeHH, CBOIAIINXCS
K JIMHEHHBIM U KBaJIpaTHbIM. [IpuMepsl pelneHns ypaBHeHUI TpeThel u ueTBepToi cTeneHu. Pelenne 1poOHO-paliioHaIbHBIX YpaBHEHHH.

VYpaBHeHME ¢ ABYMs NIepeMEHHBIMU. JIMHEITHOE ypaBHEHUE C IBYMS IEPEMEHHBIMH, IPUMEPHI PEIICHNS YPABHEHUH B IIEJIBIX YHMCIIAX.

Cucrema ypaBHEHMI ¢ IBYyMsI IEPEMEHHBIMU. PaBHOCHIBHOCTD cucTeM. CHCTEMBI ABYX JIMHEHHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMU; PEILIEHUE
IIO/ICTAHOBKOM U ClI0KeHUEM. [IprmMephl peleHnst CHCTEM HEJIMHEWHBIX YPAaBHEHHUN € IBYMS IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3ajau aNreOpandeckuM CrocoOoM.

JlexapToBbI KOOPJIMHATHI Ha MIIOCKOCTU. ['padmueckast UHTEpIpeTalus ypaBHEHUS ¢ AByMs lepeMeHHbIMU. ['paduk nmuHeitHoro ypaBHEHHUS C
JBYMs IEpEMEHHBIMH; YTII0BOM KOA(PPHUIIMEHT NPSIMOK; YCIOBHE MapauieIbHOCTH NPAMBIX. [ paduku mpocTeHnx HEMMHEHHBIX YpaBHEHHIHA:
napaboiia, runep0oiia, OKpyKHOCTh. ['paduueckas nHTEprpeTalysi CHCTEM ypaBHEHUH C IBYMsI IEpEMEHHBIMHU.

Hepagencrsa.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JHON nepeMeHHONW. PaBHOCHIIBHOCTE HEpaBEHCTB. JINHEWHBIE HEPABEHCTBA C OAHOU

nepemeHHoOM. KBanpaTHble HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJJTHON IEPEMEHHOM.



OYHKIUU
OcCHOBHBIE IOHATHS.

3aBucumocTt Mexay BenuunHamu. [lonarue pynkuuun. O6macTb onpeneneHns 1 MHOXKECTBO 3HaueHuH QyHKIuu. CriocoObl 3a1aHus PyHKINH.
I'paduk pynkuuu. CoiicTBa QyHKIHI, UX oTOOpaXkeHue Ha rpaduxe. [Ipumeps! rpagKoB 3aBUCUMOCTEH, OTpakaroIUX pealbHble IPOLECCHI.
YuciioBble PyHKIHUH.

OYHKIMH, OMHUCHIBAIOLINE MPSAMYIO U 00paTHYIO MPOMOPLHOHATIbHbIE 3aBUCUMOCTH, UX IpauKu U cBoiicTBa. JIunelHas ¢yHkIus, ee rpaduk u
cBoiicTBa. KBanparnunas ¢pynkuus, ee rpaduk u cBoiictBa. CteneHHble (YHKIIMU C HATypalbHBIMU TMOKa3aTesIMu 2 U 3, UX rpa)uKu U CBOMCTBA.
I'padpuku bpyaxkmmm y=1Xx 1
Yucii0BbIE NOCJIE10BATEIbHOCTH.

[TonsiTHE YMCIIOBOM MOCIIEIOBATEILHOCTH. 3aJaHUE TTOCJIEI0BATEILHOCTH PEKYPPEHTHOM PopMyion U HopMysIoit JI-TO WieHa.
Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyiisl 1-To wieHa apuGMEeTHIECKOl U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX 1T
WIeHOB. M300pakeHne WieHOB apu(hMETHICCKON U TEOMETPUICCKON MPOrpecCuii TOUKaMU KOOPJIMHATHOHN TIOCKOCTH. JIMHEHHBIN U YKCITOHCHIIH -

anbHBIN pocT. CIOKHBIE IPOLEHTHI.

BEPOATHOCTBb U CTATUCTUKA
OnucarejibHAas CTATHCTHKA.

[IpencraBieHue AaHHBIX B BUJE TaOIuUll, quarpamm, rpagukoB. CiryyaiiHas n3MeHYUBOCTh. CTaTUCTUYECKHE XapaKTEPUCTUKU Ha0opa TaHHbBIX:
cpenHee apupMeTHIECKOe, MeAMaHa, HanOoJIblIee 1 HaMMEHbIIIee 3HaueHus, pasmax. [IpeacraBnenne o BBIOOPOYHOM HCCIICIOBAHUM.
Cay4aiinblie COOBITHSI H BEPOSATHOCTb.

[TonsiTre o cirydaifHOM ONBITE U cllydailHOM coObITHH. YacToTa cirydaitHOro coobITusl. CTaTUCTUYECKUN MOIXO0/] K IOHATHIO BEPOSITHOCTH.
BeposiTHOCTH TPOTUBOIIONOKHBIX COOBITUH. JJocTOBEpHBIE U HEBO3MOXKHBIE COOBITHSA. PaBHOBO3MOXKHOCTB coObITHI. Kitaccuueckoe onpenenenue
BEPOSITHOCTH.

Kom0nnaropuka.
Pemenne komOMHaTOPHBIX 3a7a4 nepedbopom BapuanToB. KoMOuHaTOpHOE NpaBUiio yMHOXKeHUs. [lepecTaHOBKYM U (pakTOpHaIL.

I'EOMETPH
Harasinnas reomerpus

Harnsigaelie npencraBieHus 0 Gurypax Ha IiIOCKOCTHU: IpsiMasi, OTPE30K, JIy4, YroJl, JoOMaHasi, MHOIOYTOJIbHUK, OKPYXHOCTb, KPYT.
UeThIpexyroibHUK, TPSIMOYTOJIBHUK, KBaApaT. TpeyroabHUK, BUII TPEYTONHHUKOB. [IpaBuiIbHBIE MHOTOYTOBHUKH. M300paskeHne
reoMeTpuueckux ¢uryp. Bzaumuoe pacnonoxenue IByX OpsIMbIX, IBYX OKPYKHOCTEH, MPSAMOM U OKPYKHOCTH.

JlnuHa otpeska, nomanoil. Ilepumerp MHOroyroiapHuka. EquHuIel n3MEepeHus JUIMHBL. MI3MepeHue JUIMHbI OTPE3Ka, IIOCTPOEHHUE OTPE3KA
3aJJaHHOU JUINHEI.

Bupe! yrnos. I'pagycHas mepa yria. 3MepeHne 1 OCTPOCHHUE YIJI0B € MTOMOILIBIO TPAHCIIOPTUPA.



[TonsTre muowmaau GUrypsl; eIUHUIBI U3MepeHus miomaau. [Inomanp npsMoyroiabHIKa U IIIOIMAAs KBajgpara. [IpubnmkxenHoe nsmepeHue
iomasei ¢puryp Ha kierdatoi Oymare. PapHoBenukue Gurypsl.

Harnsigaeie npencraBieHus 0 IpOCTPaHCTBEHHBIX GuUrypax: Ky0, napasuienenune, npusma, nupamua, map, chepa, KOHyC, HAIHHIP.
N3obpakenue npocTpaHcTBeHHBIX Guryp. [Ipumeps! ceuennii. MHororpannuku. [IpaBuiibHbie MHOTOrpaHHUKH. [IprMepbl pazBepTok
MHOT'OIPAHHUKOB, HUIMHAPA U KOHYCA.

[TonsTre o6beMa; equHUIIBI 00beMa. OObeM MPSIMOYTOJIBHOTO TIapajuieenunea, Kyoa.

[TonsaTtue o paBeHctse ¢uryp. LlentpanbHas, oceBas u 3epkajgbHas cuMMeTpHun. M300pakeHre CHMMETPUYHBIX (QUTYD.

I'eomeTpnueckune purypsl.
[Ipsambie u yrisl. Touka, npsimas, III0CKocTb. OTPE30K, Jiyd. Yroi. Buasl yrios. BepTukansHble 1 cMexHBIEC YIUIbl. buccektpuca yria.

[TapannensHble U nepecekaromuecs npsamele. [lepnenaukynspHble npsimMbie. TeopeMbl 0 MapauieIbHOCTU U NEPIEHANKYIIPHOCTH IPSIMBIX.
[lepnenaukynsip v HaKJIOHHAA K psiMoid. CepeIlMHHbINA NEPIEHANKYIIAP K OTPE3KY.

I'eomeTrpuueckoe Mmecto Touek. CBOMCTBA OMCCEKTPHCHI YIIIa U CEPEAMHHOTO MEPTICHIUKYISIPa K OTPE3KY.

Tpeyronbauk. Bricota, Meanana, buccekTpuca, CpeiHsisi TUHUS TpeyrojibHUKa. PaBHOOEIpEeHHBIE U PABHOCTOPOHHUE TPEYTOJIbHUKHU; CBOMCTBA U
IpU3HAKU PaBHOOEAPEHHOIO TpeyronbHuKa. [Ipu3Haku paBeHcTBa TpeyroibHUKOB. HepaBeHCcTBO TpeyronbHuka. COOTHOLIEHHS MEXKIY CTOPOHAMU
U yriiamMu TpeyronbHuka. CyMMa yrioB TpeyrojibHuka. Buemnnue yrisl TpeyronbpHuka. Teopema @aneca. [logodue tpeyronbuukos. [Ipusnaku
noao0us TpeyroibHuKoB. Teopema [Tugaropa. Cunyc, KOCHHYC, TAHT€HC, KOTAHT'€HC OCTPOTO YTJila MPsIMOYTOJIBHOTO TPEYroOJIbHUKA U yIIIOB OT 0
1o 180°; mpuBeneHue k octpoMy yriy. Pemienue npsMoyroyibHbIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOpMYIIbI,
CBSA3BIBAIOIIME CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC OJHOTO U TOrO e yria. Pemenne TpeyroibHUKOB: TeOpeMa KOCUHYCOB U TEOPEMa CUHYCOB.
3ameudaresbHbIE TOUKH TPEYTOJIbHUKA.

YerbipexyronpHuk. [lapamienorpamm, ero cBoiictsa u npusHaku. IIpsiMoyronbHuK, KBajpaT, poMO, UX CBOMCTBA U pu3HaKu. Tpanenus, cpeanss
JUHUS Tpanenuu.

MHoroyroiasHUK. Beimykiisie MHOTOyroabHUKHA. CymMMa YIiIOB BBIITYKJIOIO MHOTOYTOJIbHUKA. [IpaBuiibHbIE MHOTOYTOJIBHUKH.

OxpyxHocTb U Kpyr. [lyra, xopaa. Cexrop, cerMeHT. LleHTpallbHbIi yro, BOMCAHHBIN Yroj; BEJIMYMHA BIMCAHHOTO yriia. BzanmHoe
pacnoJioKEHNE MPSIMOI U OKPYKHOCTH, IBYX OKpyx)HOCTeil. KacarenbHas U cexymias K OKpY>KHOCTH, MX CBOMCTBA. BrincaHHbIe M OMMCAaHHbBIE
MHOTOYrOJbHUKH. OKPYXHOCTb, BIMCaHHAsI B TPEYTOJIbHUK, U OKPY>KHOCTb, OITMCaHHAasl OKOJIO TPEYroJIbHNKa. BIMicaHHbIE U ONIMCaHHbIE
OKpPYKHOCTH MPaBUILHOTO MHOTOYTOJIbHUKA.

I'eomerpuueckue npeodbpazoBanus. [lonstre o paeHcTBe Guryp. [loHsATHE O IBM)KEHUU: OCeBast U LIEHTpaJIbHAasi CHMMETPHH, apajiesIbHbINA
nepeHoc, noBopot. [lonsTre o mogoduu GUryp u roMoTETUN.

ITocTpoenust ¢ TOMOLIBIO HUPKYJISL U TUHENKH. OCHOBHBIE 3a1a4 Ha IOCTPOEHUE: JIETIEHUE OTPE3Ka I0I0JIaM; TIOCTPOEHHUE YIJIa, PABHOTO
JTAaHHOMY; IIOCTPOEHHUE TPEYroJIbHUKA 10 TPEM CTOPOHAM; TOCTPOCHUE NEPIICHINKYIIApa K NPAMOI; TOCTPOEHNE OUCCEKTPUCHI yTiia; IeIeHNe
OTpe3Ka Ha I1 PaBHBIX YaCTEH.

Pemenue 3a1a4 Ha BbIYMCIIEHHUE, TOKA3aTEIbCTBO U MIOCTPOEHUE C UCIIOJIb30BAHUEM CBOMCTB U3yUEHHBIX QUTYP.

I/I3Mepe1me reOMETPpUYCCKUX BEJIUYHUH.



Jnuna otpeska. Paccrostnue oT TOUkM 10 npsiMoi. PaccTosiHue Mex 1y apauiesibHbIMUA MPSIMBIMHU.

[TepumeTp MHOTOYTOJIbHUKA.

JInuHa OKpyXKHOCTH, YUCJIO JI; IJIMHA YT OKPY>KHOCTH.

['pangycHas Mmepa yriia, COOTBETCTBHE MEXK1Y BEJIMYMHON IIEHTPAIBLHOTO YIJjla U JJIMHON AYTrd OKPY>KHOCTH.

[MonsTre mnomaau miockux ¢uryp. PaBHOCOocTaBneHHBIC U paBHOBENHKUE GUTypsl. [Lmomans npsMmoyronsHuka. [Inomany napamienorpamMma,
TpeyroJibHUKA 1 Tpanenuu. [Lnomans MHOrOyronpauka. [1nomans kpyra u miomanas cekropa. COOTHOIIEHUE MEX Y TUIOMAIIMHU MOA00HBIX
buryp.

Pemenue 3a1ay Ha BEIYMCIICHUE U JOKA3ATEIIbCTBO C UCIOJIb30BAHUEM M3yYEHHBIX (POPMYII.

Koopaunarsl.

VYpaBuenue npsimoii. Koopaunatel cepeaunbl orpe3ka. opmyiia pacCTOSIHUSA MEXAY ABYMSI TOUKaMU IJIOCKOCTH. Y PABHEHHE OKPYKHOCTH.
BekTopsl.

Jnuna (Moayns) BekTopa. PaBencTBo BekTopoB. Komnuneapusie BekTopbl. KoopauHaTsl BeKTOpa. Y MHOKEHHE BEKTOpA Ha YUCIIO, CyMMa
BEKTOPOB, Pa3JI0KEHNE BEKTOpA MO IBYM HEKOJUTMHEAPHBIM BeKTOpaM. CKaipHOE MPOU3BEACHUE BEKTOPOB.

JIOT'HKA U MHOXECTBA
TeopeTHKO-MHOKeCTBEHHbIE IIOHATHS.

MHOXECTBO, 3JIEMEHT MHOXKECTBA. 3aJaHUE MHOKECTB IIEPCUUCICHUEM DJIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM. CTaHIapTHHIC
0003HaYCHHSI YUCIIOBBIX MHOXKECTB. [lycToe MHOKECTBO 1 ero obo3HadeHue. [logmaokecTBO. OOBEAMHEHHE U TIEPECEUCHUE MHOXKECTB.
Wnmroctpaliyist OTHOIIGHUHN MEXy MHOKECTBAMU C TIOMOIIBIO Tuarpamm Jiinepa — BeHHa.
9J1eMeHTBI JIOTHKH.
Omnpenenenne. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. Jloka3zaTenbCcTBO OT MpOTUBHOTO. Teopema, oOpaTHas 1anHoil. [Ipumep u KOHTpIIpHUMep.
HOH?ITI/IC 0 paBHOCI/IJ'II)HOCTI/I, CJICIOBaHUU, yl'IOTpe6J'IeHI/Ie JJOTHYECKHUX CBsA30K, €CJIN TO B TOM U TOJIBKO B TOM cnyqae, JJOT'HYCCKUE CBA3KHU U, UIIH.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTHUHN

Hctopus hopMupoBaHMs MOHATHUS YUCIIA: HATypalbHbIE YKCia, JpoOu, HEJOCTATOYHOCTh PALIMOHATIBHBIX YHCEI JJI T€OMETPUUECKUX U3MEPEHUi],
uppanvoHaigbHble yncia. CTapuHHbIE CUCTeMBI 3anucH uucen. /[poou B Basuiione, Erunte, Pume. OTkpbITHE AeCATHYHBIX 1pobei. CTapuHHbIE
cuctembl Mep. JlecaTnunsle Apodu u MeTpuyeckas cucrema mep. [losBinenne oTpunatenbHbX yucen u Hyis. JI. Maraunkuit. JI. Ditnep.

3apoxaeHue anreopsl B Heapax apudmetuxu. An-Xopesmu. Poxaenue OykBennou cumBonuku. [1. @epma, @. Buer, P. [lexapt. Uctopus
BOIPOCA 0 HAXOXKJAECHUU (GOPMYIT KOpHEH anreObpandecknx ypaBHEHUH, HEPA3PEIIUMOCTD B pajuKaliaX YpaBHEHHH CTeTeHH, Oobiiei yeThipex. H.
Tapranss, Ix. Kapnano, H. X. A6ens, O. ['anya.

N300peTenne MeTo1a KOOPJMHAT, IIO3BOJISIONIETO EPEBOIUTH TeoMeTprudeckie 00beKThl Ha A3bIK anreopsol. P. Jlexapt u I1. ®epma. [Tpumepst
pa3IMYHBIX CUCTEM KOOPAMHAT HA MJIOCKOCTH.

3amaua Jleonapao Iuzanckoro (PuboHayun) o Kponaukax, yrcia @ubonauyn. 3amaya o maxmMaTHON TOCKeE.

HcToku Teopun BEpOSITHOCTEN: CTpaxoBoe J1eN0, azapTHble Urpsl. I1. @epma u b. [Tackans. S. bepnymm. A. H. Konmoropos.



Ot 3emsemepust k reometpun. [Iudarop u ero mxomna. @anec. Apxumen. [loctpoenue npaBUIBHBIX MHOTOYTOJIBHUKOB. TpUCEKIUs yria.
KBagparypa kpyra. Y nBoenne kyoa. Mcropus uncna 1. 3omotoe ceuenue. «Havana» EBknuna. JI. Diinep. H. U. JlobaueBckuii. MicTopus msitoro

nocrynara. Cogu3Mbl, MapagoKCH.

3. TemaTn4yeckoe nJaHnpoBaHue yueOHoro npeamera «MaremaTuka. Aaredpa. I'eomerpus»

MATEMATHKA 5 KJIACC
5 yacoB B Hexemro, Bcero 170 yacos;

=
R
S 2 Coaep:xanue yueOHOTo XapaKkTepuCTHKA OCHOBHBIX BH/I0B J1eATEJbHOCTH YYeHHUKA
] < o
E E. MaTepHuaJa (Ha ypoBHe y4eOHBbIX AeHCTBHI)
I'naga 1 20
HarypaabHble yucia
1 Psn HatypanbHBIX yncen 2 Onucvieams CBONCTBA HATYPAJILHOTO psja. UUTaTh U 3anuchiBaTh HaTypajibHbIC YHCIA,
CpPaBHUBATH U YIIOPAL0YUBATH UX.
2 Hudpsl. decarnunas 3 p yropaa
T p— Pacnoznasams Ha yepTexkax, pUCyHKax, B OKPYXKarOIEM MUPE OTPE30K, MPAMYHO, Ty,
qrcen IUIOCKOCTh. [IpMBOUTE IpUMEpBI MoieNnel 3TUX Guryp.
H3zmepamv nnuHbl 0Tpe3koB. CTPOUTH OTPE3KH 3a/laHHOM IMHBI. PemaTh 3agaun Ha
OTPGSOK 4 HaXO0XXJICHUEC NJIMH OTPE3KOB. BI)Ipa)KaTI) OJHM CAVHUIIBI JJIMH 4epe3 ApyTrHe. HpI/IBOI[I/ITL
4 TLI0CKOCTS. pUMeEpPbI TPHOOPOB CO LIKATAMHU. } }
Tpsimast. JTya Cmpoums Ha KOOPIAUHATHOM JIy4€ TOUKY C 33JlaHHON KOOPAMHATOM, ONpEeAesiTh KOOPAUHATY
TOYKHU
5 [Ixana. 3
KoopannaThslil 1y4y
6 CpaBHeHUE HaTypaJIbHBIX 3
qucell
[ToBTOpEenue n 1

cucreMarmn3anua
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Coaepixanue yueOHOTo
MaTepuaJja

XapakTepuCcTHKA OCHOBHBIX BUJOB /IeAITEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

y4eOHOro MaTepuasa

KoHntposbHas 1
paborta Ne 1
I'nasa 2
CioxeHue H BbBIYMTAHHE 33
HATYPaJbHBIX YK Ce]

7 CrnosxeHue HaTypaabHBIX 4 Dopmynuposams CBONCTBA CII0)KEHUS U BBIUNTAHUSA HATYPAJIBHBIX YHCEJ, 3alIMCBIBATH 3TH
yucesn. CBoiicTBa cBoiicTBa B B Gpopmyit. [IpuBoINTE MPUMEPHI YUCIOBBIX U OYKBEHHBIX BBIPAKECHHUN, (POPMYIL.
CIIOKECHHUS CocTaBisTh YUCIOBbIE U OYKBEHHBIE BBIPAKEHUS 110 YCIIOBHIO

3 BEIYUTAHHE HATYPATHHEIX 5 3aaaun. PemaTe ypaBHEHUSI HA OCHOBAHUY 3aBUCUMOCTEN MEXKy KOMIIOHEHTaMHU [Ief/'ICTBI‘/’II\/’I
qmcer CJIOKECHMSI U BBIYMTAHHUA. PeraTs TEKCTOBBIE 3a1a4l ¢ IOMOIIBIO COCTaBJICHHS YPABHEHUM.

Pacnosnasams Ha yepTexkax U pUCYHKaX Yriibl, MHOTOYT'OJIbHUKHU, B YaCTHOCTH TPEYTOJIbHUKH,
9 Yucnosbie u OYKBEHHbIE 3 OpSMOYTOJIbHUKU. Pacrio3HaBaTh B OKpY’KaroIieM MUpPEe MOAETH 3TUX (Uryp.
BhIpaXeHUsI. DOPMYJTbI C noMol1IbI0 TPAHCIIOPTUPA U3MEPATH I'PAIYCHBIE MEPHI YIIIOB, CTPOUTH YIJIbI 3a/1aHHOM
KoutpossHas paGora Ne 2 1 rpajlyCHOI Mepbl, CTPOUTh OMCCEKTpHCY JaHHOro yria. KinaccuduurpoBath yribl.
KnaccuguuupoBaTk TpeyroJbHUKH 110 KOJIUYECTBY PABHBIX CTOPOH U 110 BUAAM UX YIJIOB.
10 | YpasHenue 3 OnucelBaTh CBOMCTBA NPSMOYTOJIbHUKA.
11 | Yron. OGo3Ha4eHHE YITIOB 2 Haxooums ¢ nomol1pio (opMyI1 IEPUMETPBI IPSIMOYTOJIBHUKA U KBajpara. Pematsb 3a1aun Ha
HaXO0X/I€HNE EPUMETPOB MPSIMOYTOJIbHUKA U KBaJpaTa, IpalyCHON Mephl YIJIOB.

12 | Buawl yrios. Usmepenne 5 | Cmpoums norueckyro Lenouky paccyskaeHuil, CONOCTaBIATh NOIyIeHHbI Pe3yIbTAT ¢
yrjos YCIIOBHEM 3a/IauH.

13 | MHOTOYTrOBHUKH. 2 Pacnosznasams purypsl, UMeroIe 0Cb CAMMETPUN
PaBHbIe Qurypsl

14 | TpeyronabHUK U €0 BUIBI 3

15 | [IpIMOyTOIBHUK. 3
Ocb cummerpun purypsl
[ToBTOpEeHue n 1




Homep
naparpad

Coaepixanue yueOHOTo
MaTepuaJja

a

XapakTepuCcTHKA OCHOBHBIX BUJOB /IeAITEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

cucTeMaTu3aIus
yueOHOro Marepuana

KontponbHas padota Ne 3 1
I'naga 3
YMHoOKeHHE U eJIeHHe 37
HATYPaJbHBIX YK Ce]

16 | YMHOXeHuUe. 4 Dopmynuposams CBOWCTBA YMHOKEHHUSI U JICJIEHUSI HATYPaJIbHBIX YHCE, 3aUChIBATh ATH
[IepemecturenpHoe cBoiicTBa B Buzie (hopMyil. Pemath ypaBHEHHs Ha OCHOBAaHUU 3aBUCUMOCTEN MEXY
CBOMCTBO YMHOXKEHHUS KOMIIOHEHTaMU apu(PMETUYECKUX JIeHCTBUH.

Haxooums ocTaToK 1pu J€IeHUH HaTypalbHbIX unceln. [1o 3a1aHHOMY OCHOBaHUIO U
17 | CouerarenbHoe U 3 pu A P o y
MOKA3aTeNI0 CTETIEHN HaXOAUTh 3HAYCHUE CTEIIEHU YnCIa.
pacnpenenuTenbHoe Haxo ma VIO o B
N XOJUTH TUT U TIPSIM JbHUKA U KBaJparta ¢ MOMOILbI0 Gpopmyi. Brlpaxkars onHu
CBOMCTBA YMHOXECHUS ! L@t IpAMOYT P m PMY. p &
€IMHHULBI IUIOIAIN Yepe3 ApYyrHe.
18 | Henenne 7 Pacnosnasams Ha yepTekax U puCyHKaxX MPsIMOYTOJIbHBIN NTapajuiesIenuIel, TupaMHuiIy.
19 | Jlenenne ¢ ocTatkom 3 PacrniozHaBaTh B OKpyKaroleM MUpe MOJIeNu 3TUX Guryp. M300paxars pa3BEPTKU
IPSIMOYTOJIBHOTO Tapajuieenurneia i MUpaMuibl.

20 | Crenenp uncina 2 Haxooums 00bEMBI IPSIMOYTOJIBHOTO Mapajulesenumeaa U Kyoa ¢ ToMoIIbo (GopMyI.
KowntpounbHas paGora No 4 1 BeIpaxats 0fjHH eTMHHIBI 00BbEMA Yepe3 Apyrue.

Pewams xoMOUHATOpPHBIE 33]1a4H C IIOMOIIBIO ITepedopa apuaHTOB

21 IImomane. ITnomans 4
MPSIMOYTOJTHHHUKA

22 | IlpssmoyronbHbBIN 3
napajuiesenumne.

[Tupamupga

23 | OO6BEM IPSIMOYTOTBEHOTO 4
napaiesnenumnena

24 | KomOuHaTOpHBIE 3a1a4H 3




=
2 s
2 2 | Copnepixanne yuedHoro XapakTepuCcTHKA OCHOBHBIX BUJOB /IeAITEJIbHOCTH YYeHUKA
] < o
E E. MarepuaJia (Ha ypoBHe y4eOHBIX JeilcTBHIl)
[ToBTOpEHME U 2
CUCTEeMaTH3alUs

y4eOHOro MaTepuasa

Kontposnbnas pabora Ne 5 1
T'nasa 4
18
OO0bIKHOBEHHBIE IPOOH
25 ITousiTe OOBIKHOBEHHOM 5 Pacnosnasams 0OBIKHOBEHHYIO IpOOB, MPAaBUIbHBIC U HEMPABUIBHBIE JPOOU, CMEIIaHHbIE
npobu qHCIa.

YuraTh 1 3a1MChIBaTh OOBIKHOBEHHBIE IpOOH, cMelIaHHble yrcia. CpaBHUBAaTh OOBIKHOBEHHbBIE
Ipodu ¢ paBHBIMU 3HaMeHaTensiMu. CKIIaZbIBaTh U BEIYUTATH OOBIKHOBEHHBIE IPOOU C paBHBIMHU
3HaMeHarelnsIMu. [IpeoOpazoBbIBaTh HEMIPABUIIBHYIO Ap00b B CMELIAHHOE YUCIIO, CMELIaHHOE
YKCJIO B HEMIPaBUWIbHYIO Jp00b. Y METh 3alIUCBHIBATH PE3YJIbTAT JIEICHUS JIBYX HATypaJIbHbIX

26 | IlpaBuiibHBIC U 3
HEMPaBUIIbHbIC IPOOH.
CpaBHeHnue npobeit

27 Cnoxenue ¥ BEIYMTaHHE 2 qricenl B BUI€ OOBIKHOBEHHOU IpooH
npo0eit ¢ 0OIMHAKOBBIMHU
3HaAMEHaTEIIMHU
28 | lpobu u neneHue 1
HaTypaJIbHBIX YHUCEI
29 CMelllaHHBIE YKCIIa 5
[ToBTOpEeHue 1
CUCTEMATHU3aIHA

yueOHOro Marepuana

KonTponbnas padora Ne 6 1

I'naea 5

JecsaTuuHbIE APOOH 48

30 | IIpencraBnenue 4 | Pacno3naéamv, YNTaTh U 3aIIUCBHIBATh JIECATHYHBIE 1poOH. Ha3pIBaTh pa3psabl NECATUYHBIX
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MaTepuaJja

XapakTepuCcTHKA OCHOBHBIX BUJOB /IeAITEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

0 JCCATUYHBIX IPOOSIX

CpaBHEHHE IECATUUYHBIX
npobei

32

OxpyrieHnue yucesn.
ITpukuaxku

33

CI10)keHre U BEIYUTAHUE
JCCSATHYHBIX ApOOei

Kontponbnas padora Ne 7

34

VYMHOXKEHUE TeCITUYHBIX
npobei

35

Jenenue IecATUIHBIX
npoOeit

KontponbHas padora Ne 8

36

Cpennee
apupMeTHyecKoe.
Cpennee 3HaueHue
BEJIMYMHBI

37

[Ipouentsl. Haxoxnenne
MPOLIEHTOB OT YMCIIa

38

Haxoxxnenue uncia mo
ero mpoIeHTaM

IToBTOpEeHMUE U
CHCTeMaTH3alus
y4eOHOro MaTepuasa

3HAKOB B 3aIHCHU JECATHUHBIX IpoOeil. CpaBHUBATH NeCATHYHBIE 1poOH. OKPYTIATH
JIeCATUYHbIE JPOOU U HAaTypallbHbIE YUCIIA. BHIOIHAT MPUKHUIKY

pe3yJIbTaTOB BBHIUMCIIEHUH. BBIMONHATE apupmMeTnyeckue AeWCTBUS HAJl IECATUUHBIMU
JIPOOSIMH.

Haxooums cpennee apupmMeTndeckoe HECKOJIBKHUX dncell. [IpuBoIuTh MpUMephl CpeTHUX
3HAYEHUH BEIMUUHBL. Pa3bsCHATE, YTO TaKOE «OJUH MpoLeHT». [IpecTaBiATh NPOLIEHTH! B BUIE
JECATUYHBIX ApoOeii U AecATHUHBIC APOOH B BUJIE MPOLIEHTOB. HaxoUTh MPOIEHT OT Yncia U
YHCII0 MO €ro MPOoLEHTaM
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naparpad
a

Coaepixanue yueOHOTo

XapakTepuCcTHKA OCHOBHBIX BUJOB /IeAITEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

MaTtepuajia
Kontponbnas padora Ne 9 1
IloBTOpPEHME
H CUCTeMaTH3alus 14
y4eOHOro MmaTepuajia
YpaxHeHus 18
JUTSI TIOBTOPEHUS Kypca
5 kJacca
KonTponbHas abora Ne 10 1
MartemaTuka. 6 Kiacc
5 yacoB B Hejeno, Bcero 170 gacos.
=
&g
2 2 Coaep:xanue yueOHOT0 XapakTepucTHKA OCHOBHBIX BH/IOB /1eSIT€JIbHOCTH YUeHHKA
é % MarepuaJjia (Ha ypoBHe y4eOHBIX J1eiicTBHIA)
=
I'nasa 1 17
JeTUMOCTh HATYPAJIBHBIX YHCEJ
1 Jenutenu u KpaTHbIS 2 Dopmynuposams ONpeICTICHUS TTOHATHI: JENUTEINb, KpaTHOE, MPOCTOE YHCII0, COCTAaBHOE
YUCIT Wil JeIUTEeNb, HAauOOIbIIINI Wil JeIUTEeINb, B3AUMHO MTPOCTHIE YHCIIa
5 TMpusnaxu semumocTs Ha 10, 3 CJI0, OOIIUH JeNUTEND, 60 OOIIUH IEeNTUTEND, B3 0 MPOCTHIC YKCIa, 00IIee
Ha 5 v HA 2 KpaTHOE, HauMEHbIIIee 00Iee KpaTHOE U MPU3HAKYU JSIMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
Onucvieams TipaBUIIa HaXOXKAeHUs HanOompIero obmero aenutens (HO/), Hanmenbiero
3 [Mpu3Haku genmumocTH Ha 9 3
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naparpaga

Conep:xkanue y4eOHOTo
MaTepHaJia

XapaKkTepHuCTHKA OCHOBHBIX BH/I0B [1eAITeJbHOCTH YYeHNKA
(Ha ypoBHe y4eOHBIX J1eiicTBHIA)

uHa3 obutero kparHoro (HOK) HeckoinbKuX uucel, pa3jioxkeHHs HaTypaJbHOIO YHCIIa Ha IIPOCThIE
MHOXHTEIH

4 IIpocTtble u cocTaBHbIE 2

yucia
5 HauGonpmmii oOmuii 3

JIEJIUTENb
6 Haumenbmee oOmiee 3

KpaTHOe

Kontponbnas padora Ne 1 1

I'nasa 2
38
OObIKHOBEHHBIE IPOOH
7 OcHoOBHOE CBOHCTBO ApoOU 2 Dopmynuposamp OIpeIeNeHUs MOHATHIA: HECOKpaTuMas IpoOb, o0IIMiA 3HaMEeHaTelNb ABYX
8 Coxpamenue 1poGeii npoOeit, B3auMHO oOpaTHbIe yucia. [[puMeHsTh OCHOBHOE CBOMCTBO JAPOOH JIJIsi COKpAIICHHS
npooeit. [IpuBoauTh ApoOH K HOBOMY 3HaMeHaTest0. CpaBHUBATh OOBIKHOBEHHBIE IPOOH.

9 ITpuBenenune npoben K 4 | BemonHaTh apu()METHIECKHE NEHCTBHS Hall OOBIKHOBEHHBIMH IPOOSIMH.

001IeMY 3HAMEHATEITIO. HaxonuTh 1po6b OT yKcia ¥ YUCiIo 1O 33AaHHOMY 3HaYeHHIO ero apoou. [Ipeodpa3oBbIBaTh

Cpasuenue npobeii 0OBIKHOBEHHBIE Apo0OU B AecsaTuyHble. Haxoauts necsatuuHoe npuodankeHne 0ObIKHOBEHHON
10 CrnosxeHue ¥ BBIYMTaHHE 5 Apobu

npobeit

KonTponbhas padota Ne 2 1
11 YMHOXeHue apooeit 5
12 Haxoxaenue qpodu ot 3

qucia




Homep
naparpaga

Conep:xkanue y4eOHOTo
MaTepHaJia

XapaKkTepHuCTHKA OCHOBHBIX BH/I0B [1eAITeJbHOCTH YYeHNKA
(Ha ypoBHe y4eOHBIX J1eiicTBHIA)

KonTponbnas padora Ne 3 1
13 B3aumno oOparHble uncia 1
14 Henenne npobeii 5
15 Haxoxnaenue gucia mo 3
3HAYEHUIO €ro Apodu
16 [IpeoOpazoBanue 1
OOBIKHOBEHHBIX JApOOCH B
JECSATHYHBIC
17 beckoneunble 1
MIEPHONYCCKHE JCCSITHUHBIC
npodu
18 Jecartuunoe npuOIMKeHue 2
0OBIKHOBEHHOM JApodH
KonrtponsHas padora Ne 4 1
I'naga 3 o8
OTHOLICHNS ¥ NPONIOPLHH
19 OTtHomIeHus 2 Dopmynuposamp OTpesIeIeHUs OHATHIA: OTHOILIEHHE, POTOPLIUS, TPOLEHTHOE OTHOIIIEHHE
20 Tpomopuun 5 JIBYX YHCEJI, PSMO MPOTIOPIIHOHAIBHBIE H 00PAaTHO MPOITOPINOHATEHBIC BETUIHHEI.
[TpuMeHsITh OCHOBHOE CBOMCTBO OTHOIIIEHHUSI 1 OCHOBHOE CBOMCTBO Ipornopiuu. [IpuBoauts
21 IIporieHTHOE OTHOLICHHUE 3 MPUMEPHI U OTIMCHIBATH CBOMCTBA BEJTUYHMH, HAXOSIINXCS B PSIMON U 00paTHOM
JIBYX YHCET MPOIMOPLIMOHABHBIX 3aBUCUMOCTSIX. HaXoAUTh MPOIIEHTHOE OTHOIIICHHUE JIBYX YHCE.
Kontpomsraspa6ora Ne 5 1 JlenuTh 4icIio Ha MPOMTOPIIHOHAIBHBIC YaCTH.




Conep:xkanue y4eOHOTo

Homep
naparpaga

XapaKTepHCTmca OCHOBHBIX BU/I0B J1€ATCJIbHOCTH YYCHHKA

MaTepuaJja (Ha ypoBHe y4eOHBIX J1eiicTBHIA)
22 [Tpsmast u obpaTHas 2 3anucvieams ¢ TOMOLIBIO OYKB OCHOBHBIE CBOWMCTBA IPOOH, OTHOIICHHS, IPOTIOPLIUH.
IPONOPLHUOHATIBHBIE Ananuzuposames NHPOPMALUIO, IPEACTABIECHHYIO
3aBHCUMOCTH B BUJIE CTOJIOYATHIX M KPYroBbIX Auarpamm. [IpencraBnsaTs nHdopMammio B BUie
CTOJI0YATBIX M KPYIOBBIX AHArpaMM.
23 JleneHue 4nciaa B JaHHOM 2 pyr A . p . .
OTHOLICHII IIpusooums npuMepsl caydaiHbIX coObITHI. HaxoIuTh BEpOATHOCTD CIIy4ailHOIO COOBITHS
B OIIBITAX
24 OKpy>HOCTb U KpyT 2 | ¢ paBHOBO3MOKHBIMH MCXOJAMH.
o5 JITHHA OKPYKHOCTH. 3 | Pacnosnasame Ha 4eprexax v PUCYHKaX OKPYXHOCTb, KPYT, LWHIIMHAD, KOHYC, cdepy, [map 1
Inomas Kpyra UX 2JIEMEHTHI. Pacrio3HaBaTh B OKpYKaromeM Mupe Mojienu 3Tux ¢uryp. CTpouTs ¢
HOMOILBIO IIUPKYJISL OKPY’KHOCTB 331aHHOTO paauyca. M3o0paxkaTsh pa3BEpTKU WIMHAPA U
26 Lunmsp, KoHyc, map 1 koHyca. Ha3piBaTh npubnmxénHoe 3Hauenue yncia. Haxoauts ¢ nomouibo GopmMys AJIuHy
27 JlnarpaMmsl 3 OKPYKHOCTH, IJIOIIA]b KpyTa
28 CrygaliHbie COOBITHSI. 3
BeposTHOCTB Clly4aiiHOTO
cOOBITHS
KonrtponsHas padora Ne 6 1
I'nasa 4
PannonanbHble Ynciaa 72
U 1eliCTBUS HAJl HUMH
29 [TonoxxurenbHbIE 2 IIpu6ooums mprUMephl UCIIOJIb30BAHUS MOJIOKUTEIbHBIX U OTPULIATEBHBIX YHCET.
U OTpULIATEIbHBIC YNCIIa dopmynupoBaTh onpeaeIeHne KOOpIuHATHOU MpsaMoil. CTpOUTh HAKOOPIMHATHOM MPSIMOit
TOYKY C 33JJaHHOM KOOPAMNHATON, ONPEEIATh KOOPANHATY TOUKH.
30 KoopannaTtHas npsiMast 3 y €34l P2 » OTIPEAL P2 y
Xapakmepu306ams MHOKECTBO LIENbIX Yiced. OObACHATH MOHITHE MHOXKECTBA
31 Lenbie uncra. 2 | palMOHATBHBIX YHCEIL.

PammonansHBIE Umcna




Homep
naparpaga

Conep:xkanue y4eOHOTo
MaTepHaJia

XapaKkTepHuCTHKA OCHOBHBIX BH/I0B [1eAITeJbHOCTH YYeHNKA
(Ha ypoBHe y4eOHBIX J1eiicTBHIA)

32 Monyinb yncna 3

33 CpaBHeHue uncen 4
KonTponbras padorta Ne 7 1

34 CrnoxxeHne paroHATbHBIX 4
qHCe

35 CBoiicTBa CIIOKEHUS 2
palMOHATIBHBIX YHCEI

36 BrrunTanue panmoHanbHBIX 5
qHCe
Konrtponbnas pabora Ne 8

37 YMHOKEHNE palluOHATIBHBIX 4
quce

38 CBolicTBa yMHOKCHUS 3
palroHaIbHBIX YHCEI

39 Koadduruenr. 5
PacnpenenurensHoe
CBOWCTBO YMHOXKEHUS

40 Jlenenune paniMoOHaIbHBIX 4
qucen
Kontponbnas pabora Ne 9 1

41 Pemenne ypaBHeHMI 5

Dopmynuposamyp orpenieNenne MoayIis uncia. HaxonuTs Moy yncia.

CpasHusams paliioHaIbHbIe Yncia. BoIMoONHATE apudmMeTnuecKkre AeCcTBUS HaJ
panMOHATFHBIMH YUCIIaMH. 3alMChIBATh CBOMCTBA apu(pMeTHIECKUX IEHCTBUN Hall
paroHaIbHBIMU YKcIamMu B BUae Gopmyin. HazpiBaTh k0o duimeHT 6ykBeHHOTO
BBIPKCHUSI.

Ilpumensams cBOWCTBA MPU pPEIICHUU ypaBHEHHH. PemaTh TEKCTOBBIE 3a/1a4H C TOMOIIBIO
YpaBHEHUM.

Pacnosnasams Ha yepTexax U pUCyHKaX MEPHEHIUKYISIPHBIC U TapauIeIbHbIE IPSMBIE,
(GUTypHI, IMEIOIINE OCh CHMMETPHH, IEHTP CHMMETPUH. YKa3bIBaTh B OKPY)KAIOLIEM MUPE
Mojeu 3tux guryp. DopmynupoBaTh OnpeneraeHue NePHeHAUKYISIPHBIX MPSIMbIX U
napajuieNbHBIX MPSAMBIX. CTPOUTH € TIOMOIIBIO YTOJIBHUKA IEPIECHINKYIISIPHBIE IPSIMBIE U
napasuiebHbIE TIPSIMBIE.

Obvsacuams 1 WILTIOCTPUPOBATH MOHATHE KOOPIMHATHON TIOCKOCTH. CTPOUTH Ha
KOOPJAMHATHOM MJIOCKOCTU TOYKH € 33JJaHHBIMU KOOPJIMHATAMH, ONPEAEIATh KOOPAUHATHI
TOYEK Ha IIOCKOCTH. CTPOUTH OT/AEIbHBIE TPpaUKN 3aBUCIMOCTEN MEK/Y BETUIHHAMU TI0
TOYKaM. AHAIU3UPOBATH TPaPUKH 3aBUCHMOCTEN MEX Y BETUYNHAMHU (PACCTOSIHUE, BpeMs,
TeMIiepaTypa u T. 11.)




Conep:xkanue y4eOHOTo

Homep
naparpaga

XapaKTepHCTmca OCHOBHBIX BU/I0B J1€ATCJIbHOCTH YYCHHKA

MaTepuaia (Ha ypoBHe Yy4eOHBIX JeiicTBHIl)
42 Pemenue 3a1a4 ¢ TOMOIIBIO 6
ypaBHEHUH
Konrtponbnas padora Ne 10 1
43 IleprieniuKynsIpHBIE 3
psIMBIE
44 OceBast 1 LICHTpaJIbHAS 3
CUMMETPUHU
45 [TapannenpHble MpsiMbIe 2
46 KoopaunarHast niaockocThb 4
47 I'paduxu 3
KonTponbnas padorta Ne 11 1
IloBTOpEHUE U cHUCTeMATH3ALUSA 15
y4eOHOro marepuaJia
VYrpaxHeHus Uil TOBTOPEHUS Kypca 19
6 Kiacca
KonTtponbHnas padora Ne 12 1

Aareopa

7 KJIACC




5 yacos- 1 ueTBepTh, 3 yaca — 2,3,4 uetBeptu Qdu4ee koaruvecmeo uacos: 120 yacon

OcHoBHoOE€ CoaepKaHue 1o TeMamM

KoJa-Bo
YacoB

XapaKkTepuCcTHKA OCHOBHbBIX BU/0B JAeATEIbHOCTH YYCHUKA
(Ha ypoBHe YYeOHBIX JelicTBHIA)

I'naBa 1. BeipaxkeHusi, TO:K1eCTBa, ypaBHeHus (24 yaca)

[loBTOpEHHE
1.1 Beipaxkenus

1.2 TIpeobOpa3oBaHue BhIpaXKEHUMN
KoutponbsHas padota Ne 1

1.3 YpaBHeHue ¢ 0HOM NepeMeHHON
1.4 CraTuctuueckue XapakTepUCTUKU

KonTtponbhas padora Ne 2

3)
3)

Haxonute 3Ha4€HUs YHCIOBBIX BBIPAXKEHUN, a TAKKE BBIPAKECHUU C
MIEPEMEHHBIMU  TOPU  YKa3aHHBIX  3HAYCHHSX  MEPEMCHHBIX.
Hcnonp3oBaTh 3HAKU <, >, <, >, 4YHTaTb WU COCTaBJIATH IBOMHEIC
HEPaBEHCTBA.

BreimonHaTe mpocreliniie mpeodpa3oBaHUsS BBIPAKCHHUM: MPUBOIUTH
nmoAoOHbBIE cllaraeMble, PacKpbIBaTh CKOOKM B CyYMME HJIM Pa3HOCTH
BBIPAKCHUM.

Pemate ypaBHeHMsI BHaa ax = b IpH pa3HbIX 3HAYCHHUSAX a M b, a
TAK)KE HECJI0KHBIC YPABHEHUSI, CBOASAIINECA K HUM.

Hcnonb30BaTh annapaT ypaBHEHUW JJIsi PELICHHUS TEKCTOBBIX 3a/1ady,
MHTEPIPETUPOBATH pe3yJIbTaT. Hcnonn3oBath MPOCTEUIIINE
CTaTUCTUYECKUE  XapaKTEPUCTUKH  (cpemHee  apudMETHUECKOE,
pasmax, Moja, MeJMaHa) JJIs aHajdu3a psja JaHHBIX B HECJOXKHBIX
CUTYaLUSIX.

I'naBa 2. ®ynknuu (14 yacos)

2.1 Oynakium u ux rpaduku
2.2 JluneitHast GyHKIUS

Kontponbshas padota Ne 3

Boruucnate 3HaueHue (yHKUMH, 3aJaHHOW (POpPMYIION, COCTaBIIATH
Tabnuubl 3HaueHuid QyHkiuu. Ilo rpaduky QyHKIMM HAXOOUTh
3HayeHHe (YHKIMH MO0 MU3BECTHOMY 3HAYEHHUIO apryMEeHTa M peliaTh
oOpatHyto 3anadqy. CTpouTh rpaduku mpsiMoil MpONOPIHOHATBHOCTH
U JIMHEWHOM (YHKIIMHM, ONHUCHIBATH CBOWCTBA ATHX (DYHKUHUH.
[lonumaTts, Kak BimseT 3HaK kod(duimenta k Ha pacmoyiokeHHe B
KOOPJAMHATHOHN IIocKoCcTH Tpaduka pyHkimu Y=KX, rae k # 0, Kak
3aBHUCHUT OT 3HaYeHHH K 1 b B3arMHOe pacrosioxkenne rpadukoB ABYX




dbyukuit Buga Yy = kx + b. MuarepnperupoBarh rpaduku peaabHBIX
3aBHCHMOCTCH, OIUChIBaeMbIX (hopMyinamu Bujga Y =KX, rne kZ0uy
=kx + b.

I'maBa 3

. CTeneHb ¢ HATYPAJbHBIM NOKa3aTeneM (15 yacoB)

Bperaucnsarte 3HadeHUs BLIpa)KeHI/Iﬁ BUJIa an, rac a — IMPOU3BOJIBHOC

3.1 Crenenb u ee CBOWCTBA 8 YHUCJIO, N — HATypaJbHOE YHCIO, YCTHO M MHUCBMEHHO, a TAaKXE C
NOMOILBIO  KalbKyJiATOpa.  POpMynHpoBaTh,  3alUChIBaTh B
3.2 OiHOYIEHBI 6 CUMBOJIMYECKOW QopmMe U OOOCHOBBIBATH CBOMCTBA CTEMEHH C
HaTypaJbHbIM TMOKa3aTeneM. [IpuMeHsATh CBOICTBA CTENEHH IS
Kontponbhas padora Ne 4 1 npeoOpa3oBaHus BbIpaKEHUH. BBINOIHATE YMHOKEHHE OJJHOUJIEHOB U
BO3BEJICHUE OJHOWIEHOB B cTeneHb. CTpouTh rpapuku (QyHKIHMA
y = x?, y= x3. Pemarp rpaduuecku ypaBHeHus x> = kx + b,
x3 = kx + b, rne k u b — HekoTOpBIE YnCHA.
I'maBa 4. Muorowiensnl (20uacoB)
3anuceiBaTh MHOTOYJIEH B CTAaHAAPTHOM BHUJE, ONPEACNATh CTEIECHb
4.1 CyMMa 1 pa3HOCTh MHOTOYJIEHOB 5 MHOTOWIECHA. BBINOMHAT CIIOXKEHUE W BBIUMTAHWE MHOTOYJICHOB,
YMHOKEHHE OJIHOWJICHAa HA MHOTOYWIEH U MHOT'O4YJI€Ha Ha MHOTOYJIEH.
4.2 TlpowsBeneHue OAHOWICHA W BbINONHATE pa3iokKeHWe MHOTOWIEHAa Ha MHOMKWUTENHU, HUCIOJIb3Ys
MHOIOYJIEHA 7 BBIHECEHUE MHOXHUTENSI 33 CKOOKM U Crmocod TIpyNmUpOBKH.
[IpumeHsaTs  AEUCTBHS C  MHOTOWIEHAMH  IIPU  PELICHUH
KonTtposnbsHas padora Ne 5 1 pa3HOO0Opa3HbIX 3314, B YACTHOCTH IIPHU PEUICHUU TEKCTOBBIX 3a/1a4 C
IMOMOILIBIO YPAaBHEHUN
4.3. IlpousBeieHue MHOTOYJICHOB 7
Kontponbshas padota Ne 6 1

I'naBa 5. @opmyJibl cokpameHHOro ymuoxkeHusi (20 yacos)

5.1.KBagpar cymMmBbl U  KBajapar

JlokaspIlBaTh CHPaBENTUBOCTh (HOPMYJ COKPAIICHHOTO YMHOXKEHUS,
OPUMEHSATh WX B MNPEeoOpa3oBaHUSX IIEJIBIX  BBIPAKECHUN B




Pa3HOCTH

5.2 Pas”octh kBagpatoB. Cymma u
Pa3HOCTh KyOOB

Koutponbshas padota Ne 7

5.3 [IpeoOpazoBanue EITBIX
BBIPAKEHUN

KonTtponbsHas padorta Ne §

MHOT'OYJICHBI, a4 TAKKE OJIA PA3JIOKCHUS MHOI'OYJICHOB HA MHOKHUTCIIN.
Hcnonp3oBath Pa3JINYHBIC Hp606paBOBaHI/I$I OCIbIX BLIpa}KGHI/Iﬁ IIpu
PCIICHUN ypaBHeHHﬁ, JOKa3aTCIbCTBC TOXIACCTB, B 3aJadaxX Ha
ACINMOCTb, B BBIYHCICHUU 3HAYCHUH HCKOTOPBIX BI)Ipa)KGHI/Iﬁ C
IIOMOIIBIO KAJIBKYJIATOPA

I'naBa 6. CucremMbl JIMHEHHBIX ypaBHeHui (174acoB)

6.1 JluneliHble ypaBHEHHUS C JBYyMs

Onpenenstp, ABISETCA U NIapa YMCEN peLIEHUEM JaHHOTO YpaBHEHUS
c IByMs nepeMeHHbIMU. HaxonuTe myTem nepedopa 1enble perieHus

NIEPEMEHHBIMHU U KX CUCTEMBI 6 JUHEMHOrO ypaBHEHHUS C ABYyMsl INepeMeHHbIMU. CTpouTh rpadux
ypaBHeHUs ax + by = ¢, tne a # 0 wim b # (. Pemars rpadudeckum
6.2 Pemenue cucreM JUHEHHBIX CIIOCOOOM CHCTEMBI JIMHEHHBIX YpPaBHEHUH C ABYMSI NEPEMEHHBIMH.
ypaBHEHUI 10 [IpumeHsATh cioco0 MOJCTaHOBKHU U CIOCOO CIOXKEHUS MPU PEILICHUH
CUCTEM JIMHEMHBIX YPAaBHEHUW C JBYMS I€peMEHHbIMU. Pemarts
KonTtponbshas padora Ne 9 1 TEKCTOBbIE 3aJlayM, MCMOJb3ysl B KaueCTBE anreOpanyeckod Mojenu
cucteMy ypaBHeHuHM. HHTepnpernpoBaTh pe3yibTaT, IMOJTYyYECHHBIN
IIPU PEIIEHUU CUCTEMBL.
I'naBa 7. IloBTopenue (6 yacos)
HToroseli 3ayer 1
HToroBas KOHTpoJIbHAS paboTa 2




8 KVIACC

Auareopa 3 yaca B HejeJ10, Bcero 102 yaca

OcHoBHoOE€ COACPKaHUEC 10 TEMaM

KoJu — Bo
4acoB

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITEJIbHOCTH YYeHHKA
(Ha ypoBHe Y4YeOHBIX JAeiiCTBHIA)

I'naBa 1. PanuonajabHble apoou (23 yaca)

1.1 PanuonanpHble JpoOM U UX
CBOMCTBA

1.2 CymMma u pa3HOCTh Ipo0eit
Kontponbshas padora Ne 1
1.3 IlpousBenenuie u yacTHOE IpoOei

Kontponbshas padora Ne 2

10

®opMynupoBaTh OCHOBHOE CBOWCTBO PpAIlMOHAIBHOM JpoOH W
IPUMEHATH €ro AJis peoOpa3oBanust ApoOeld. BoImomHATE ciaoxeHue,
BBIUUTAHUE, YMHOKEHUE U JCJICHUE PAIlMOHATBHBIX ApOOEi, a Takke
BO3BEJeHHE JApoOM B  CTENEHb.  BBIMONHATH  pa3jUyYHbIC
npeoOpa3oBaHus ~ palOHAJBHBIX  BBIPAKECHHUHM,  JTOKA3bIBATh

. k
TOXJE€CTBa. 3HATh CBOMCTBA (PYyHKUUU Y = ~> The k # 0, ymersb

CTPOUTH €€ Tpaduk.

I'aasa 2. KBaapaTHbie kopHu (19 yacos)

2.1 JleficTBUTEIbHBIC YHCIIA

2.2 Apudmernueckuil KBaJApaTHBIN
KOPCHb

2.3 CpolicTBa apu(pmMeTHYecKoro
KBaJPaTHOTO KOPHS

Kontponbshas paborta Ne 3

2

[IpuBOAUTE TIPUMEPHI PAUMOHAIBHBIX W UPPALMOHAIBHBIX YHUCEIL.
Haxonuth 3HaueHWss apuPMETUYECKUX  KBaJApPAaTHBIX  KOpHEH,
UCIIOJIb3YsI P HEOOXOIUMOCTH KaJIbKyJIsATOp. JlOKa3pIBaTh TEOPEMBI

O KOpPHE W3 TPOU3BEIACHUS U JpOoOH, TOXKIECTBO + a? = |al,

MPUMEHSTh MX B MpeoOpa3oBaHusIX BeIpaxkeHU. OCBOOOKIATHCS OT
a

a

NN
BBIHOCI/ITB MHOXHUTCJIb 34 3HAK KOpHH U BHOCHUTBH MHOXHUTCIIb I1O/]
3Hak. Mcnosb3oBaTh  KBaJpaTHbIE KOPHU JUISL  BBIPAXKECHUS
MEPEMEHHBIX W3 reoMeTpuueckux u gusnyeckux Gopmyna. CTpouth

UppAIMOHAILHOCTH B 3HAMEHATENIIX JpoOeil Buaa




2.4 [Ipumenenue CBOMCTB
apuMeTnIecKoro KBaJIPaTHOTO
KOPHSI

Kontponsnas padota Ne 4

rpaduk QYHKODME Y = VX ¥ HITIOCTPUPOBAaTh HA Tpaduke ee
CBONCTBA.

I'naBa 3. KBaapaTusblie ypaBHenus (21 gac)

3.1 KBampaTHOe ypaBHEHHE H €ro

Pemate kBanpaTHele ypaBHeHMs. Haxoauts mnoadbopoM KOpHHU
KBaJpaTHOTO YpaBHEHUs, UCNONB3ys Teopemy Buera. Mccnenosarts

KOpHU 10 KBaJIpaTHbIE YpPAaBHEHHUS MO AMUCKPUMHUHAHTY M KO3 HUIIMEHTaM.

Pemate npoOHbIE pallMOHANBHBIE YPABHEHUS, CBOJAS PEIICHHE TAKUX
KonTtponbsHas padora Ne 5 1 YPAaBHEHUM K pELICHHUI0 JIMHEWHBIX W KBAJpaTHBIX YPAaBHEHUM.

PemaTe TekcTOBbIE 3a7jauM, MUCIOJb3Ysl B KauyecTBE ajareOpanveckoi
3.2 JpoOHsbie palMoHaIbHbIE MOJIETHN KBaJpaTHbIE U APOOHBIE YPABHEHHUS.
YpaBHEHUS 9
Kontponbhas padota Ne 6 1

I'naBa 4. HepaBencrTna (20 yacoB)

@opMyJIMpOBaTh M JOKa3blBaTh CBOMCTBA YHWCJIOBBIX HEPABEHCTB.
4.1 YucnoBble HepaBeHCTBA U UX Hcrnonp30BaTh amnmaparT HEPABEHCTB JJII OLUEHKH IOIPEIIHOCTH H
CBOMCTBA 8 TOYHOCTHU MPUOJIMKEHUS.

Haxonute mnepeceyeHne W OOBEAMHEHHE MHOXECTB, B YaCTHOCTH
Kontponbshas padora Ne 7 1 YHUCJIOBBIX POMEKYTKOB.

Pemate nuHEWHBIE HEpaBEHCTBA. Pemarte CHUCTEMBI JIMHEWMHBIX
4.2 HepaBeHnctsa C OJIHOM HEPaBEHCTB, B TOM UHUCJIE TAKUX, KOTOPBIE 3aMHCAHBI B BUAE ABOMHBIX
MIEPEMEHHON U UX CHUCTEMBI 10 HEPABEHCTB




KonTtponbshas padora Ne §

I'naBa 5. CteneHb ¢ meJILIM NMOKa3aTej1eM. JjieMeHThI cTaTucTHKH (11 yacoB)

3HaTh OIIPpCACIICHUC U CBOMCTBA CTENECHU C OCJIBIM II0Ka3aTCIJICM.

5.1 Crenens € 1eJIbIM MOKA3aTENEM U [IpuMeHATh CBOKCTBA CTENEHM C LEIbIM IIOKa3zaTeleM IpH

€€ CBOMCTBA 6 BBIIIOJTHEHUM  BBIYMCICHUI M [pPeoOpa3oBaHUN  BBIPAKEHUM.
Hcronb30BaTh 3alliCh YUCEN B CTAHAAPTHOM BUJE JUIS BBIPAXKECHUS U

Kontponsnas padorta Ne 9 1 COTIOCTABJICHUS Pa3MEPOB OOBEKTOB, IUTEIHLHOCTH MPOLIECCOB B
OKpPYXaIOILEM MHUPE.

5.2 DyIeMEHTHI CTATUCTUKHU 4 [IpuBOaNTE TpPUMEPBHI PENPE3CHTATUBHOM W HEPENPE3CHTATUBHON
BbIOOpKH. M3BiekaTh MHpOpManui U3 TaOIMIl 4acTOT H
OpraHU30BbIBaTh MH(OpPMAIMIO B BHAE TaOJHI[ YacTOT, CTPOUTH
WHTEpBAIBbHBIM psAf. Mcmosb30BaTh HArisgHOE IPEICTABICHUE
CTaTUCTUYECKOW HH(POPMALMK B BHJE CTOJOYATBIX U KPYTrOBBIX
JMarpaMm, MOJMIOHOB, THCTOTPAMM

I'maBa 6. [ToBTopenue (8 yacos)
HToroBelii 3a4eT 1
HToroBas KoHTpoJIbHAs paboTa 2

9 KUIIACC

Auareopa 3 yaca Heaeio, Bcero 102 yaca

OcHOBHOE coep:xkaHue 10 TeMaM

KoJu - Bo
4acoB

XapaKTepucTHKA OCHOBHBIX BH/IOB JIeSITEJILHOCTH YYE€HHKA
(Ha ypoBHe YYeOHBIX JelicTBHIA)

I'nmaBa 1. KBan

paTuuHasi pyHknus (22 yaca)

1.1 ®dyukuuKM 1 UX CBOMCTBA

5

Beruucnare 3HadueHuss (PyHKIMM, 3aJaHHONM (QOpMYJION, a TaKkxke
nByMst U Tpems (opmynamu. OnuChIBaTH CBOMCTBA (PYyHKIMM Ha

OCHOBE WX TpauiecKoro mnpeacTaBieHus. VHTeprnpeTupoBaTh




1.2 KBagpaTHbIii TpexusieH
Kontponbhas padora Ne 1

1.3 Ksampatuunas ¢yHKIHS U €€
rpaduk

1.4 Crenennas ¢ynkus. Kopenb n-
1 CTEICHH

KonTtponbshas padora Ne 2

rpadyKu pealbHbIX 3aBHCUMOCTEH.

[Toka3pIBaTh CXEMaTUIECKH MOJIOXKEHUE Ha KOOPIUHATHON TUIOCKOCTH
rpagukoB  Qpynkmmii  y = ax?, y= ax’+n, y=a(x—m)?
Crpouts rpaduku GyHKmMH y = ax? + bx + ¢, yMeTh yKa3bIBaTh
KOOPJIMHATHI BEPIIMHBI MapadoJIbl, €€ 0Ch CUMMETPHUH, HAIIPABJICHHE
BETBEH mapaboJIb.

N300paxkate cxemaTwuecku rpaduk QyHKuM y = X" ¢ YeTHBIM U
HeyeTHBIM N. TToHMMaTh cMbIca 3anmceii Buma Va, Ya u T.1., Tie a —
HEKOTOPOE 4nciio. IMeTh mpeACTaBlIeHNE O HAXOXKICHUNA KOPHEN N-i1
CTEIICHU C MOMOIIBIO KAJIbKYJISATOPA.

I';aBa 2. YpaBHeHHsI H HEPABEHCTBA ¢ OJIHOI nepeMeHHoii (14 yacoB)

2.1 YpaBHeHHE C OJHOM MepeMEHHOMN

2.2 HepaBeHCTBa ¢ OJIHOM
MIEPEMEHHOU

Kontponbshas padora Ne 3

8

Pemlate ypaBHEHMSI TpEeTbEM W YETBEPTOM CTENEHU C IOMOIIBIO
pa3loKEHUsT Ha MHOXHUTEIM B BBEICHUE BCIIOMOTaTEJIbHBIX
MEpPEeMEHHBIX, B YaCTHOCTH pelaTh OWKBaJgpaTHbICE YpaBHEHHUS.
Pemate npoOHbIE palMoHaNbHBIC YPaBHEHHUS, CBOJAS WX K IEJIBIM
YPaBHEHHUSIM C MOCIIEAYIOLIEN POBEPKON KOPHEMU.

Pemarer HepaBeHCTBA BTOPOM CTEMEHH, HCIONB3YS TpaduuecKue
npeacrasiaeHus. Mcnosnbp3oBaTe METOJI HMHTEPBAJIOB Ul PELICHUS
HECJIOKHBIX PAlMOHATIbHBIX HEPABEHCTB.

I'naBa 3. YpaBHeHHUsI H HEPaABEHCTBA ¢ AByMsl epeMeHHbIMU (17 yacoB)




3.1 YpaBHeHus ¢ 1ByMsI 10
MIEPEMEHHBIMH U UX CUCTEMBI

3.2 HepaBeHcTBa ¢ 1ByMS 6
MIEPEMEHHBIMH U UX CHCTEMBI

Kontponsnas padota Ne 4 1

Crpouts rpaduku ypaBHEHUH ¢ IBYMs IEPEMEHHBIMH B MPOCTEUIINX
cllydasix, Korja rpadukoM siBisieTcs npsmas, napadoia, runepoodna,
OKpY>KHOCTb. Vcronb30BaTh UX AJi rpapuuecKoro peueHus: CUCTEM
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

Pemarps ciocoOOM MOJCTAaHOBKM CUCTEMBI JABYX YPAaBHEHUH C JIBYMsI
IIEPEMEHHBIMY, B KOTOPBIX OJHO YpPaBHEHHE IEPBOM CTENECHH, a
JIPYroe — BTOPOW CTEIICHHU.

PemuTe TEKCTOBBIE 3a/Jaud, UCHOJbB3Yys B KaueCTBE ajareOpanveckoil
MOJENN CUCTEMY YPaBHEHHMM BTOPOM CTEIIEHHM C  JABYyMSA
IIEPEMEHHBIMH; PEIIATh COCTABJICHHYI) CUCTEMY, HHTEPIPETUPOBATH
pe3ynbTar.

I'naBa 4. Apudmernueckas

U reoMeTpuueckas nporpeccuu (15 yacon)

4.1 Apudmernyeckas nporpeccus 7
Kontponbshas padora Ne 5 1
4.2 T'eoMeTpudecKasi mporpeccus 6
Kontponbshas padota Ne 6 1

[TpuMeHSITH WHICKCHBIC 0003HAYCHUS IS YJICHOB
TIOCJIEIOBATEIIHLHOCTEH. [TpuBOIUTH PUMEPBI 3aJIaHus
nocieaoBarebHOCTE  popMysnol N-ro 4ieHa W PEKyppPEHTHOH
dbopmyIoii.

BreiBoguth dopMmyny N-ro uieHa apu@METHUYECKON NPOTrpeccuu M
r€OMETPUYECKOM  IMPOTPECCUH, CYMMBI IIEpBBIX N  YJICHOB
apu(PpMETUIECKON U TE€OMETPUUECKON MPOTpPEeCcCuil, pemiaTh 3a/1auu C
UCIIOJIb30BaHuEM 3TuX (opmyn. Jlokas3blBaTh XapaKTEpPUCTUUYECKOE
CBOMCTBO apu(PMETUUECKON U T€OMETPUUECKON TPOTPECCHIA.

Pemate 3amausi  Ha  CJIOXHBIE MPOLIEHTHI, HCHOJB3YS MpPH
HEOOXOJIMMOCTH KaJbKYJISTOP.

I'naBa 5. DjieMeHTbI KOMOMHATOPUKH M TeopuH BeposiTHOCTeH (13 yacoB)

5.1 DneMeHThl KOMOMHATOPUKHU 9

5.2 HavanbpHbie CBEJICHUS W3 TEOPUHU 3

BEPOSITHOCTEU

BoinonusaTe mepebop BceX BO3MOXHBIX BapUAHTOB Jisl MepecyeTa
00BeKTOB M KoMOMHaiMil. IIpuMeHsTh mpaBUIO KOMOMHATOPHOTO
YMHOKEHHS.

Pacno3sHaBaTh 3aauuM  Ha BBIYMCICHUE YHUCIA IEPECTAHOBOK,
pa3MelIeHNi, COYeTaHU U MPUMEHSATh COOTBETCTBYIOIINE (POPMYIIBI.




Koutponbshas padota Ne 7

Bpraucnare 4acCToTy CJ'IY‘I&IZHOFO COOBITHS. OHGHI/IBaTB BCPOATHOCTD
cnyqaﬁﬂoro COOBITHS C IIOMOIIIBIO YaCTOTHI, YCTaHOBHGHHOfI
OIIBITHBIM ITYTCM. HaXOI[I/ITL BCPOATHOCTD CJIY‘I&IZHOFO COOBITHS Ha
OCHOBC KJIACCHUYCCKOI'O OIIPCACIICHUA BCPOATHOCTH. HpI/IBO,ZII/ITB
MMPpUMCPBI JOCTOBCPHBIX 1 HCBO3MOJKHBIX COOBITHIA.

I'naBa 6. [loBTopenne (18 yacos)

HToroBast KOHTpoOJIbHAs paboTa 2
I'eomeTpus 7-9
OcHoBHoOe coJepskaHue 10 TeMaM Koa-Bo XapakTepucTHKA OCHOBHBIX BUJ0B JIeSITeJIbHOCTH YYeHHKA (HA
4acoB YPOBHE Y4eOHBIX 1eHCTBHI)

7 KkJ1acc 2 yaca B HeJeJ10 2-4 yerBepTH, Bcero 50 yacos

I'naBa 1. HayajbHble reoMeTpuuyeckue cBeeHus(7 4acos)

1.1 Ilpsimas m otpesok. Jlyd u yroo.

1

OOBACHATD, UTO TAKOE OTPE30K, JIyY, YroJl, Kakue (PUrypbl Ha3bIBAIOTCS PAaBHBIMH,
KaK CPaBHUBAIOTCS M U3MEPSIFOTCSI OTPE3KH U YIIIBL, YTO TAKOE TPajayc U IpaaycHas




1.2 CpaBHEHME OTPE3KOB U YTIJIOB.

1.3 U3mepenue oTpe3koB. M3mepenue
YIJIOB

1.4 IlepnieHAUKYISApHBIC MIPSAMBIE.

Penrtenue 3amau
KonTponbHnas padora Ne 1

Mepa yIiia, Kakoil yroJl Ha3bIBaeTCsl IMPSMBIM, TYIBIM, OCTPBIM, Pa3BEPHYTHIM,
YTO TAKOE CEPE/IMHA OTPE3Ka U OMCCEKTpHUca yIila, KakKUe yIiibl Ha3bIBAOTCA
CMEXHBIMH U KaKH€ BEPTUKAJIbHBIMU; (POPMYIHPOBATH U OOOCHOBBIBATH
YTBEP)KACHHS O CBOMCTBAX CMEKHBIX M BEPTUKAIBHBIX YIJIOB; OOBSCHATH, KAKHeE
IpsIMble Ha3bIBAIOTCS NEPIIEHANKYISIPHBIME; (POPMYIHPOBATH 1 OOOCHOBBIBATH
YTBEPXkJIEHHE O CBOMCTBE ABYX MPSIMBIX, IEPIEHANKYJISIPHBIX K TPETHEH;
n300pakaTh U Paclo3HaBaTh YKa3aHHbIE MTPOCTEHIIINE PUTYPHI HA YePTEkKax;
pemIaTh 3a/1a4u, CBA3aHHbIE C STUMU MPOCTEUIINMU (pUrypamu

I'nasa 2. Tpeyroabuuku (14 yacoB)

2.1 Ilpu3Haku paBeHCTBA TPEYTOJIBHUKOB.
2.2 MenuaHsbl, OUCCEKTPUCHI U BBICOTHI
TPEyroJbHUKA. 3a/1a4X Ha IOCTPOEHHUE.

2.3 Bropoii u TpeTuii IpU3HaKu paBeHCTBA
TPEYTOJIbHUKOB.

2.4 3agauu Ha IOCTPOEHHUE

Pemenue 3anay
Konrtponbnas pabora Ne 2

3

OOBsACHATH, Kakas (PUrypa Ha3bIBACTCS TPEYTOJIBHUKOM, UTO TAKOE BEPIIUHEI,
CTOPOHBI, YIJIbI U IIEPUMETP TPEYTrOJIbHUKA, KAKON TPEYTOJIbHUK Ha3bIBACTCS
paBHOOEPEHHBIM U KaKOW PaBHOCTOPOHHUM, KaKH€ TPEYTrOJIbHUKU Ha3bIBAOTCS
PaBHBIMU; U300paXaTh U paclio3HaBaTh HA YEpTEKax TPEYrONbHUKH U UX
AJIEMEHTHI; (POPMYIMPOBATH U JOKA3bIBATh TEOPEMBI O IIPU3HAKAX PABEHCTBA
TPEYTrOJIbHUKOB; OOBSICHATD, YTO HA3bIBACTCS MEPIEHAUKYIIAPOM, POBEAEHHBIM U3
JTAHHOW TOUKH K JIaHHOU MPsIMOM; (hOpMyYITMpOBaTh U JOKa3bIBaTh TEOPEMY O
NEePIEHINKYIISPE K MPSIMOI; 00BACHATh, KAKME OTPE3KH Ha3bIBAIOTCS METMAHOM,
OMCCEKTPUCOH 1 BBICOTOM TpEyroyibHuKa; (PopMyaupoBaTh U JOKa3bIBaTh
TEOPEMBI O CBOMCTBaX paBHOOEIPEHHOI0 TPEYTOJIbHUKA; pellaTh 3a/1auu,
CBSI3aHHbBIE C ITPU3HAKaMH PABEHCTBA TPEYTOJIbHUKOB M CBOMCTBAMU
PaBHOOEAPEHHOT O TPEYTOJIBHUKA; '(OPMYIUPOBATH ONPEAETIEHHE OKPY>KHOCTH;
OOBSICHATD, UTO TAKOE LIEHTP, PAANYC, XOP/1a U IMaMETP OKPYKHOCTH; PeLIaTh Mpo-
cTeiiIre 3a/1auu Ha OCTpOeHHE (TIOCTPOESHHE YTJIa, PABHOTO JAHHOMY, TIOCTPOEHHE
OWCCEKTPHUCHI YIJIa, IOCTPOESHHUE MEPIEHANKYIISIPHBIX IPSIMBIX, IOCTPOEHHE
CepeIMHBI OTpe3Ka) U 0oJiee CI0KHBIE 3a]]auu, UCIIOb3YIOIIUE YKa3aHHbIE TPO-
CTEHILNE; CONIOCTABIIATH MOJTy4EHHBIN Pe3y/IbTaT ¢ YCIOBUEM 3ajaui; aHAIU3UPOBATh
BO3MO>KHBIE ClTydau

I'nasa 3. [lapaaienbHbie npsimblie (94acoB)

3.1 Ilpu3Haku napajieabHOCTH JBYX
PSIMBIX.

DopMymUpOBaTh OMPEEIICHUE TTAPATUIETBHBIX PSMBIX; OOBSICHATEH C TIOMOIIBIO
PHUCYHKA, KaKue YTiibl, 00pa3oBaHHBIC IPU TEPECCUCHUU JIBYX MPSMBIX
CEKYIIEH, Ha3bIBAOTCS HAKPECT JIEHKANMMHU, KAKUE OJHOCTOPOHHUMU U KaKHe




3.2 Axcuoma napajuieIbHOCTH JBYX
IPSAMBIX

Pemrenue 3amau
Konrponbnas padora Ne 3

COOTBETCTBEHHBIMU; (POPMYITUPOBATH U I0KA3bIBATH TEOPEMBL, BBIPAKAIOIIHE
NpPU3HAKK [apaIeIbHOCTH JBYX TPSIMBIX; OOBSICHSATH, YTO TAKOE AKCHOMBI
reOMETPHH U KaKue aKCHOMBI YK€ UCTIOIb30BAIKCH paHee; (opMynupoBaTh
AKCHOMY MapaJUIEIbHBIX MPSIMBIX W BBIBOJIUTH CIICACTBHS U3 HEE; (OpMYIHPOBATh
U JI0Ka3bIBaTh TEOPEMBI O CBOMCTBAX MapauIebHBIX IPSAMBIX, 0OpaTHbIE TEOPEMaM O
IpU3HaKax [apajuIeIbHOCTH, CBA3aHHBIX C HAKPECT JISKAIMMU, COOTBETCTBEHHBIMU
Y OTHOCTOPOHHUMH YTJIAMH, B CBSI3H C 3TUM OOBSCHSTH, YTO TAKOE YCIIOBUE U
3aKJII0YEHHUE TEOPEMBI, KaKasi TeOpeMa Ha3bIBACTCS OOPATHOI 110 OTHOILICHHUIO K JJAHHOU
TeopeMe; OOBACHATH, B YEM 3aKITI0UAETCS METO/ I0Ka3aTeIbCTBA OT IPOTHBHOIO:
(opMyIpOBaTh U JOKA3bIBaTh TEOPEMbI 00 YIJIaX ¢ COOTBETCTBEHHO MApAJUIEIbHBIMU U
NEPHEHIUKYISIPHBIMU CTOPOHAMU; IPUBOAUTH TPUMEPHI UCHOIB30BAHUS 3TOTO
METO/Ia; PELIaTh 3aJa4l Ha BEIYMCIICHUE, JI0KA3aTeIbCTBO U IOCTPOEHHE, CBSI3AHHbIE C
napauieIbHbIMU NPSIMbIMU

I'naBa 4. CooTHOIIEHHE MeXKITY CTOPOHAMH M YIJIAMHU TPeYroJbHUKA (16 yacoB)

4.1 Cymma yriioB TpeyroybHHKa.

4.2 COOTHOILIEHUE MEXKYy CTOPOHAMHU U
yIilaMU TPEYTOJIbHHKA.

KonTposabnas padora Ne 4
4.3 IIpsiMOyToJIbHBIE TPEYTOJIbHUKH.

4.4 TlocTpoeHue TpeyrojbHUKA IO TPEM
3JIEMEHTAaM.

Pemenue 3agau
KonTponbhas padorta Ne 5

2

|

®opMyIMpOBaTh U JOKA3bIBATH TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA U €€
CJIC/ICTBHE O BHEIIIHEM YTIJIE TPEYroJIbHUKA, IPOBOIUTH KJIACCU(DUKALIUIO
TPEYTOJIBbHUKOB 110 YIi1am; (JOpMYJIMPOBATh U JOKa3bIBATh TEOPEMY O COOTHOILICHHSX
MEX/y CTOPOHAMH U yIJIaMU TPEYrojibHUKa (IpsMOe U 00paTHOE yTBEPXKICHUS) U
CIIEJICTBUS U3 HEE, TEOPEMY O HEPABEHCTBE TPEYTOJIbHUKA; (hOPMYJINPOBaTh U
JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX MPSIMOYTOJIbHBIX TPEYTOIbHUKOB (IIPSMOYTOJTb-
HBIM TPEYroNbHUK C yrioMm 30°, mpu3HaKK paBEHCTBA MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB); (OPMYIUPOBATH ONPEIETIEHHS PACCTOSHHS OT TOUKH JI0 PSIMOH,
paccTosIHUS MEKy apaieIbHBIMU NMPSMBIMU; pelIaTh 3aJa4l Ha BBIYMCIICHMUS,
JI0Ka3aTeNbCTBO M IOCTPOEHUE, CBSI3aHHBIE C COOTHOUIEHUSMU MEXy CTOPOHAMU
U yIJIaMU TPEYTOJIbHUKA M PACCTOSHUEM MEX]y MapaljIeIbHBIMU MPSIMbBIMH, ITPU
HEOO0XO/MMOCTH MPOBOAMTH I10 XOJIy PELIEHHs JONOJHHUTEbHbIE TOCTPOSHHS,
COIOCTABIIATH IOJTY4YEHHBIH pE3y/bTaT C YCIOBUEM 33/1a4H, B 337a4ax Ha IIOCTPOCHUE
MCCIIENI0BATh BO3MOKHBIE CITy4Yau.

IToBTOpenue (4uaca)

8 kJ1acc 2 yaca B HeJeJ110, Bcero68 yacon




I'naBa 5. Yernipexyroabuuku (14 yacoB)

5.1 MHOroyroibHUKH.
5.2 IlapannenorpamMm u Tpamneuus.
5.3 IIpssMOyTroJIbHHK, pOMO, KBaJIparT.

Pemrenue 3amau
KonTponbnast padora Ne 1

2

OOBACHSATH, YTO TAKOE JIOMaHAsl, MHOTOYTOJIbHHK, €r0 BEPIIMHbI, CMEKHBIE CTOPOHHI,
JaroHaiu, n300paXkaTh U pacro3HaBaTh MHOTOYTOJILHUKH Ha YepTexkax;
MOKa3bIBaTh JIEMEHTHI MHOT'OYTOJIbHUKA, €70 BHYTPEHHIOK U BHELIHIOIO 00J1acTH;
(bopMyIHpOBaTh OIPEEIEHUE BBITYKIOIO MHOTOYTOJIbHUKA; M300pakaTh U
pacro3HaBaTh BBITYKIIbIC M HEBBITYKIIbIE MHOTOYTOJIEHUKH; (POPMYIIMPOBATH U
JIOKa3bIBaTh YTBEPXKICHUS O CYMME YIJIOB BBIITYKJIOI'O MHOTOYT'OJIbHUKA U CyMMeE
€r0 BHEILLIHUX YIJIOB; OOBSCHATH, KAKUE CTOPOHBI (BEPILMHBI) YETHIPEX YT OJIbHUKA
HAa3bIBAIOTCS IPOTUBOMOJIOKHBIMU; (POPMYIIMPOBATH ONPEACTICHUS
napajJiesiorpaMmma, Tparnelunuu, paBHOOESAPEHHOM U MPSIMOYTOJbHOM Tparneuu,
HOpsMOYToJIbHUKA, pomOa, KBajapara,; M300pakaTh U paclo3HaBaTh 3TU
YeTHIPEXYTOIHUKK;, (POPMYITHPOBATH M JIOKA3bIBATh YTBEPXKICHNUS 00 X CBOMCTBAX U
NPU3HAKAX; pelaTh 337a41 Ha BBIUKMCIICHUE, JOKa3aTeNbCTBO U IOCTPOEHHE,
CBSI3aHHBIE C ATUMH BUJAMH YETHIPEXYTOJIbHUKOB; OOBSICHATh, KAKUE JIBE TOUKH
Ha3bIBAOTCS] CHMMETPUYHBIMU OTHOCUTENBHO MPSIMOM (TOUKH), B KAKOM ciiydae Gpurypa
Ha3bIBACTCSI CAMMETPUYHON OTHOCUTENHHO MPSIMOM (TOYKH) M YTO TAaKOE OCh (IICHTP)
CUMMETpPUH (PUTYpBI; IPUBOJAUTE PUMEPBI (PUTYp, 001aJat0LINX OCEBOM
(LeHTpaJIbHOI) CUMMETpPHUEH, a TAK)Ke IPUMEPBI OCEBON U LIEHTPAIbHOMN
CUMMETpPHUH B OKpY’Karollel Hac 00CTaHOBKe.

I'naBa

6. Ilnomans (14 yacon)

6.1 Ilnomaas MHOTOYTOJIBHUKA.

6.2 Ilnomaau mapamienorpaMma,
TPEeYroJabHUKA U TPATSIUH.

6.3 Teopema IIucgaropa.

Pemenue 3amau
KonTponbnas padota Ne 2

OOBACHATD, KaK MIPOU3BOAUTCS U3MEPEHHE IIOIAIel MHOTOYTOJIbHUKOB, KaKue
MHOT'OYT'OJIbHUKH HA3bIBAIOTCS PABHOBEJIMKUMHU U KaKU€ PABHOCOCTABJIICHHBIMY;
(bopMyIHpOBaTh OCHOBHBIE CBOMCTBA IJIOIIAAEH U BHIBOAUTH C UX TOMOLIBIO
(bopMyIIbl III0MIAAEH NPAMOYTOJIbHHKA, TapaJlIeIorpaMMa, TPEYroJIbHUKA,
Tpanenuy; (GopMyIHpOBaTh U I0Ka3bIBaTh TEOPEMY 00 OTHOIIEHHH IJIOIA eH
TPEYroJIbHUKOB, UMEIOIIHX 110 PABHOMY YTI1y; (hOpMYJIHPOBATh U JOKA3bIBaTh TE€O-
pemy Iudaropa n oOpatHyto eif; BbIBOIUTH hopMyity I'epoHa Juis miomam
TPEYrOJIbHYKA; PEIIATh 3a/1a41 HA BBIYHCIICHUE U J10KA3aTEIbCTBO, CBA3aHHBIE C
dbopmynamu miomianei u reopemoit Iudaropa

I'nasa 7. [lonoOHbIe TPeyroabsHuku (19 yacos)

7.1 Onpenenenue MoA00HBIX
TPEYTOJIbHUKOB.

2

OOBSACHATD MOHSATHE MPOIOPLHMOHATEHOCTH OTPE3KOB; (POPMYIIMPOBATH ONPEAETCHUS
MOJI0OOHBIX TPEYTOJILHUKOB U KO3 duimenta nogodus; popMyarpoBars 1




JOKa3bIBaTb TCOPEMBI: 00 OTHOILIEHUH rmomaz[eﬁ HO,Z[O6HBIX TPEYT'OJILHUKOB, O

7.2 Ilpu3HaKy TOZ100Msl TPEYTOJILHIKOB. 5 NpU3HAKaX 1M0100Ms TPEYrOJIbHUKOB, O CPEIHEH JIMHIH TPEYrOJIbHHUKA, O
MIEPECEYECHNH ME/IMaH TPEYTrOJIbHUKA, O IPOIIOPLIUOHAIBHBIX OTPE3KaX B
Konrponsnas padora Ne 3 P e G i P
1 HPSIMOYTOJIEHOM TPEYTOJIBHUKE; OOBSCHSTH, YTO TAKOE METO]I OI00MS B 3a1a4ax Ha
MOCTPOEHUE, U IPUBOAUTH IPUMEPHI IPUMEHEHHS 3TOTO METO/1a; OOBSICHATH, KaK
MO’KHO MCII0JIb30BaTh CBOMCTBA OJOOHBIX TPEYTOJIbHUKOB B U3MEPUTEIBHBIX
paboTax Ha MECTHOCTH; OOBSICHSITh, KaK BBECTU MOHSTHE TIOI00MS IS TPOU3BOIBHBIX
7.3 llpuMmeHeHue moxo0us K 10Ka3a- 7 ¢buryp; bopMyarpoBaTh ONpeAeIeHIE U WILTIOCTPUPOBATH MOHSTHS CHHYCA,
TCIBCTBY TCOPEM 1 PCILICHHUIO 33713 . KOCHHYCA H TAHT€HCA OCTPOTO yIJIa MPSMOYTOJEHOTO TPEYTOJIbHUKA; BEIBOIUTE
HOBH UTOHOMETPUYECKOE T -
7.4 COOTHOMICHHS MEXTY CTOPOHAMH H 3 OCHOBHOE TPUT'OHO OeTp " ec Ooe 0’K/IECTBO U 3HAYEHUSI CUHYCA, KOCUHYCA U TaH
YIJIAMH TIPAMOYTOJBHOTO TPEYTONBHIKA. rerca ais yrioB 30°, 45°, 60°; pemars 3a1a4n, CBI3aHHBIE C TOA00HEM
TPEYTrOJBLHUKOB, /Ul BBIYMCICHUS 3HAYEHUI TPUTOHOMETPUIECKHUX (PYHKIIUIA
KoutpoubHas pabora Ne 4 1 MCIOJIb30BaTh KOMIIBIOTEPHBIE TPOTrPAMMBI.
I'nasa 8. Okpy:xHocTb (17 4acoB)
HccnenoBaTh B3aMMHOE PACIIONIOKEHHE MIPSIMOI U OKPYKHOCTH; (POPMYITMpOBaTh
8.1 KacaresnbHast K OKPY>KHOCTH. 3 OIpeieNieHNe KacaTelIbHOM K OKPYKHOCTH; (JOPMYIUPOBATH U JOKA3bIBATH TEOPEMBL: O
CBOICTBE KacaTeIbHOM, O MIPU3HAKE KacaTeIbHOU, 00 OTpe3Kax KacaTelbHbIX,
8.2 lleHTpanbHbIC U BIIMCAHHBIC YTIIHL. N .
4 NPOBEAEHHBIX U3 OJHOIM TOUKH; (hOPMYIHUPOBATh MOHATHS HEHTPATBHOIO YIJIa U
8.3 UeThIpe 3aMeuaTeTbHbIE TOUKH TPe- rpayCHOM Mepbl JyTH OKPYKHOCTH; (POPMYIIHMPOBATh U J10Ka3bIBaTh TEOPEMBIL: O
YTOTbHUKA. 3 BIIMCAaHHOM YTIJIE, O IPOM3BEICHUU OTPE3KOB IEPECEKAIOIINXCS XOPI;
(bopMyIupoBaTh U A0Ka3bIBaTh TEOPEMBI, CBI3aHHbIE C 3aMeUaTeIbHBIMUA TOUKaMU
8.4 BmucaHHas M ONKMCaHHas TPEYroJbHUKA: O OMCCEKTPHCE YIila U, KaK CIEICTBHE, O IepeceueHUH OMCCEKTPUC
OKPYKHOCTH. 4 TPEYTOJILHUKA; O CEPEIMHHOM MEPIICHANKYIISIPE K OTPE3KY U, KaK CJIEICTBHE, O
PereHie sa1a NIEPECEUECHNN CEPEAVHHBIX NIEPIIEHANKYIISIPOB K CTOPOHAM TPEYTrOJIbHUKA; O
IICHUE 3a]1a4 2 .
MIEPECEYEHUHN BBICOT TPEYTrOJIbHUKA; POPMYIHPOBATH ONPEENIEHHUS OKPYKHOCTEN
KonrponsHas padora Ne 5 P . TPEIT > (opay, P P Py ’
1 BIIMCAaHHOW B MHOTOYT'OJIbHUK U ONMCAaHHOM OKOJIO MHOTOYTOJIBHUKA;

(bopMyIupoBaTh U A0Ka3bIBaTh TEOPEMBI: 00 OKPY>KHOCTH, BIIMCAHHOW B
TPEYTOJILHUK; 00 OKPY>KHOCTH, OITICAHHON OKOJIO TPEYTOJIbHUKA; O CBOMCTBE
CTOPOH OIMCAaHHOTO YETHIPEXYTOJIBHUKA; O CBOWCTBE YIJVIOB BIIMCAHHOI'O
YEThIPEXYTOJIbHUKA; PELLIATh 33/1a4M Ha BEIYMCIICHUE, I0KA3aTENILCTBO U [IOCTPOCHHUE,
CBSI3aHHBIE C OKPYKHOCTBIO, BIIMCAHHBIMHU U ONHMCAHHBIMU TPEYTOJIbHUKAMHU W
YeTHIPEX YT OJIbHUKAMU; UCCIIEI0BAaTh CBOMCTBA KOH(HUTYpaLMii, CBSI3aHHBIX C OKPYXK-
HOCTBIO, C TOMOIIbI0 KOMITBIOTEPHBIX MPOTPamM.




IToBTOpenue (6 yacoB)

9 kaacc
2 yaca B HejeJIl0, Bcero 68 yacon

I'naBa 9. Bekropsl (8 yacoB)

DopMyIHpPOBATh OINPENEICHUS U WILTIOCTPUPOBATH IMIOHATHS BEKTOPA, €TI0 JJIUHBI,
9.1 Tousitre BekTOpA. 2 KOJIJIMHEAPHBIX U PaBHBIX BEKTOPOB; MOTUBUPOBATH BBEACHHUE MMOHATHI U
JICCTBUH, CBSI3aHHBIX C BEKTOPaMH, COOTBETCTBYIOIIMMHU IPUMEPAMU, OTHOCSIIIN-
mucs K ¢pusndeckum BEeKTOPHBIM BEIUYMHAM; MPUMEHSTH BEKTOPHI U JEHCTBUS
HaJl HUIMU PU PELLIEHUHA TEOMETPUYECKHX 3a7ay.

9.2 CrnoxxeHue ¥ BEIYMTAHHE BCKTOPOB. 3

9.3 YMHOXXEHHE BEKTOpa Ha YHCIIO.
[TpuMeHeHre BEKTOPOB K PELICHHUIO 3a/1a4.

I'naBa 10. MeToa koopaunar (10 yacos)

OOBSICHSTD U WILTIOCTPUPOBATH OHSTHSI IPSIMOYTOJIBHOM CUCTEMbI KOOP/IMHAT,

10.1 KoopauHaTsl BEKTOpa. 2 KOOpP/MHAT TOYKU M KOOPJMHAT BEKTOPA; BBIBOJUTH U HCIOJIB30BaTh IIPH PEIICHUN
3a7a4 (GOPMYJIIBI KOOPIIMHAT CEPEAUHBI OTPE3Ka, JJTMHBI BEKTOPA, PACCTOSIHUS MEXKTY
10.2 I'pocreiiime 3a1auu B KOOpAMHATAX. 2 JBYMsI TOUKaMH, YPaBHEHHS OKPY>KHOCTHU U MPSIMOH.
10.3 YpaBHeHUs OKPY>KHOCTH U MIPSIMOH. 3
Perenue 3amau 2
Konrtponbnas pabora Ne 1 1

I'naBa 11. CooTHOIIEHHE MEKIY CTOPOHAMH M YIJIaMu TpeyrojbHuka. CkajJsipHoe npousBeeHue BeKTopoB. (11 yacoB)

cDOpMy.]'II/IpOBEITIJ 1 UWJUTFOCTPUPOBATD OIIPEACIICHUA CUHYCA4, KOCUHYCA, TAHI'CHCA U

;ﬂ'ﬂg . Cunyc, KOCHHYC, TAHTEHC, KOTAHTCHC 3 KoTanreHca yryioB ot 0 10 180°; BEIBOIMTH OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIECTBO U (POPMYJIBI IPUBEICHUST; (POPMYITMPOBATH U I0KA3BIBATH TEOPEMBI
11.2 CooTHOIIEHUS MEKTY CTOPOHAMU U 4 CHUHYCOB ¥ KOCUHYCOB, IPUMEHSTh UX MPU PELIEHNUH TPEYrOJIbHUKOB; OOBSCHATD,
yrjiamu TpeyrojbHHUKa. KaK MCTIONB3YIOTCS TPUTOHOMETpUYECcKUe (POpMyJIbl B U3MEPUTENBHBIX paboTax Ha
2 MECTHOCTH; (POPMYIHpPOBATh ONpEAETCHHS YTia MEeX1y BEeKTOpaMH U CKAJIIPHOTO

11.3 CkanspHOE TIPOHU3BEICHIE BEKTOPOB.

1 MPOM3BE/ICHUST BEKTOPOB; BBIBOIUTH' MYJTy CKaJISIPHOTO ITPOU3BEICHHS U
Pelwtenie 3a1au pousBene €KTOpOB; OJUTH' POPMYITy CKAJIIPHOTO MIPOU3BENIE epes




Kontponbnas pabora Ne 2

KOOPJIMHATBl BEKTOPOB; (OPMYIMPOBATH U 0OOCHOBBIBATH YTBEPHKIICHHE O CBOMCTBAX
CKaJIIPHOTO MPOU3BEICHHUS; UCIIOJIb30BATh CKAISIPHOE MIPOU3BEICHUE BEKTOPOB
IIPU PEIICHUU 3a]1ay.

I'naa 12. JlimHa okp

Y:KHOCTH H I1omaab Kkpyra.( 12 yacos)

12.1 IlpaBrIbHBIC MHOTOYTOJIGHUKH.

12.2 JlimHa OKpPYKHOCTH U TUIOMIAJb

Kpyra.
Pemenue 3amau

Kontposbhas padora Ne 3

4

= Wb

dopMynHpoBaTh OMPEAETICHUE MPABUIBHOTO MHOTOYTOJIbHUKA; (DOPMYIUPOBATH
U JIOKa3bIBaTh TEOPEMbI 00 OKPY)KHOCTSAX, OIMCAHHOH OKOJO MPaBUIIBHOIO
MHOTOYTOJIbHUKA M BIIMCAHHOW B HETO; BBIBOJAUTH M UCHOJIB30BATH (POPMYIIBI ISt
BBIUMCJICHMS IUIOMIAH IPAaBUIBHOIO MHOTOYTI'OJIbHUKA, €0 CTOPOHBI U paauyca
BIIMCAHHON OKPY>KHOCTH; PelIaTh 3a/1a4d Ha MOCTPOCHUE MTPABUIIbHBIX
MHOI'OYT'OJIbHUKOB; OOBSACHATh MOHATHUS JJIMHBl OKPY)KHOCTU U IUIOIIAAU KpYTa;
BBIBOJIUTH (DOPMYIIBI JIJISl BBIYMCIICHUS AJIMHBI OKPYKHOCTHU U JAJTUHBI TyTH,
TUTOIIAAH KPYyTa U IUIOIAAN KPYTrOBOTO CEKTOPa; MPHUMEHSTH 3TH (POPMYIIBI TIPH
pelIeHnH 3aa4.

I'naBa 13. /IBu:kenusn ( 8 yacos)

13.1 IoHusATHE ABUKEHUSL.

13.2 IMapamienbHbIii IEPEHOC U TOBOPOT.
Pemenue 3anau
KonTponbhas padota Ne 4

-

OOBSCHATH, YTO TaKOE OTOOpAKEHHE TUIOCKOCTU Ha ce0sl M B KAKOM CITy4ae OHO
HA3BIBAETCS IBIYKEHUEM TUIOCKOCTH;, OOBSCHATh, YTO TaKOE OCEBAsl CUMMETPHS,
LIEHTpaJIbHAsi CAMMETPHS, TIapaJIeTIbHBIN MIEPEHOC U TTIOBOPOT; 0OOCHOBBIBATH, UTO
3TU OTOOPAKEHUSI TUIOCKOCTU Ha CE0sI SIBISIOTCS IBUKEHUSIMH; OOBACHSATh, KAKOBA
CBSI3b MEXKIY JIBJKEHUSIMU M HAJIO)KEHUSIMU; WJUTIOCTPUPOBATH OCHOBHBIE BUbI
I[BI/I)KeHl/If/'I, B TOM 4YHCJIC C ITOMOIBIO KOMIIBIOTCPHBIX IIPOTrpaMM.

Tna

Ba 14. HauaabHble cBeleHus1 U3 ctepeoMeTpuu. (8 yacos)

14.1 MHoOrorpaHHuKH.

14.2 Tena v MOBEPXHOCTH BPAIICHHSI.

4

OOBSCHATH, UTO TAKOE MHOTOTPaHHUK, €r0 IpaHy, péOpa, BEpIIMHbI, JUaroHaNu,
Kakoil MHOTOTpaHHUK Ha3bIBA€TCsI BBIMYKJIBIM, UTO TaKO€ N-yrojbHas npu3Ma, eé
OCHOBaHUs1, OOKOBbIE I'paHu U OOKOBBIE pEOpa, Kakast Ipru3Ma Ha3bIBA€TCsI IPSMOM U
Kakasi HaKJIOHHOM, 4TO TaKoe BbICOTa MPHU3MBbI, Kakas IPHU3Ma Ha3bIBACTCs
NapajuIeNICIUIEeIOM U KaKOW NapasulesIeTnIIe]] Ha3bIBAETCsl IPSIMOYT OJIBHBIM;
(dbopMynrpoBaTh 1 0OOCHOBBIBATH YTBEPKICHHS O CBOMCTBE JIarOHAICH
napajuleJIenuIe a U 0 KBaJpaTe JUaroHaJly MpsIMOYTOJIbHOTO NTapauIeIICIHIIEa;
OOBSICHSATB, YTO TAKOE 00BEM MHOTOI'PaHHHKA; BHIBOJIUTH (C ITOMOIIbIO MPUHIIUIIA
Kaganbsepu) ¢popmyy 00bEMa IpsMOYToIbHOTO Napajiesenunea; OObsICHATS,
KaKOI MHOTOTpaHHMK Ha3bIBAETCS MUPAMUJIOH, UTO TaKOe OCHOBAHME, BEPILNHA,
O0KOBBIE TpaHu, OOKOBBIE PEOPA U BbICOTA MUPAMHU/IbI, KaKasi MMpaMu/1a Ha3bIBACTCs
MpaBWJILHOM, YTO Takoe anodema MpaBuJIbHON MUPAMUJIbI, TPUBOAUTH GOPMYITY




00bEMa mupaMuibl; OOBSICHSTE, KAKOE TEJIO0 Ha3bIBACTCS [IWIMHAPOM, YTO TAKOE €TO
0Chb, BBICOTA, OCHOBAaHUS, painyc, OOKOBAas TIOBEPXHOCTh, 00pa3yIoIIne, pa3-
BEPTKA OOKOBOI MOBEPXHOCTH, KAKUMH (DOpMYIIaMH BBIPAXKAIOTCSI 00BEM U
IUIOINA/Ib OOKOBOM MOBEPXHOCTH IUIMH/PA; OOBICHATH, KAKOE TEIO HA3bIBACTCS
KOHYCOM, YTO TaKOE €ro OCh, BBICOTA, OCHOBaHUE, OOKOBAs IOBEPXHOCTh, 00pa3yro-
mye, pa3BépTKa OOKOBOI OBEPXHOCTH, KAKUMH (POPMYJIaMHU BBIPAXKAIOTCs 00BEM
KOHYCa U TUIOIIA b OOKOBOI1 MOBEPXHOCTH; OOBSICHSTH, KaKasi TOBEPXHOCTh
HazbIBaeTCs c(epoil M KaKoe TeJI0 HAa3bIBACTCS IAPOM, UTO TAKOE PAIUYC U JUAMETP
chepsl (mapa), KakuMu (HOpMyJIaMH BBIpAXKAIOTCS 00BEM I1apa U TUIOIIA/Ib
cepsr; n300paxaTh M paclo3HaBaTh HA PUCYHKAX MPHU3MY, TTapajuielienuIe],
nupamMuy, HWIHHAP, KOHYC, 1Iap.

00 akcnomax mjaHuMerTpum. (2 yaca)

IToBTOpenue. ( 7 4acoB)




