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Hosacnumensnasn 3anucka

Pabouas mporpamma no npeamery MaTtematuka 5,6 Kiacchl SBIsSCTCSI KOMIOHEHTOM OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbI CPETHETO 0OIIETO

O6pa30BaHI/I5{ IIKOJIBI paspa60TaHa Ha OCHOBC:

1. ®enepanbHblil rocy1apcTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT OCHOBHOI'O 00IIEro 00pa3oBaHus.
2. Ilpumepnas mporpamMMa OCHOBHOTO O0IIETr0 0Opa3oBaHUs IO MaTEeMaTHKE
3. ®enepanbHbli nepeueHb yueOHUKOB Ha 2021-2022 yu.r., peKOMEHIOBaHHBIX WJIM JOMYILEHHBIX K HCIOJIb30BAHUIO B 00pa30BaTEIbHOM IPOLIECCE B
00pa3oBaTeNbHBIX YUpEKACHUAX (Mpruka3 MuHucrepcTBa oopazoBanus u Hayku PO Ne345 ot 28.12.2018r.).
4. Astopckas mporpamma E.A. Bynumosuy, JI.B. Ky3uenosa, C.C. Munaesa, JI.O. Pocnosa, C.b. CyBopoBa, Matemartuka. [Ipeamernas auHus yaeOHUKOB
«Cdepor»
5. VYuebnsiit mnan bBOY «Hrokcenckas COL» na 2023-2024 yu.r..
Cornacno yuebnomy miany bOY «Hiokcenckas COL» Ha n3ydeHne MaTeMaTHk B 5 — 6 Kjlaccax OTBOIUTCS 5 y4eOHBIX 4acoB B HeJelnto, Bcero 170 ypokos
COOTBETCTBEHHO.
Y4eOHukuU:
1. Maremaruka. Apudmeruka. ['eomerpusi. 5 kacc: yuaeOHHK 111 00meoOpa3oBarenbHbIX yapexaenuit/ E.A. byaumosuy, I'.B. Jlopodees, C.b. CyBopoBa u
ap., «IIpoceemenne» 2016 r.
2. Marematuka. Apudmeruka. ['eomerpus. 3agauHuKk-TpeHaXep. S Kiacc: mocoOue i ydamuxcs oomeo0pa3oBaTenbHbIX yupexxaennii/ E.A. Byaumosny,
JI.B. Ky3nenosa, C.C. Munaesa u 1p., «IIpocsemenne» 2016 r.
3. Marematuka. Apudmernka. ['eomerpus. Terpanp-sk3ameHaTop. 5 Kiacc: mocoOue I ydarmmxcsi 00meoopazoBaTenbHbIX yupexaeanii/ E.A. Byanmosuy,
JI.B. Ky3nenosa, C.C. Munaesa u 1p., «IIpocsemenne» 2016 r.
4. Maremaruka. Apudmeruka. ['eomerpus. 6 kinacc: yueOHUK a1 obmieo0pa3zoBarenbHbiX yupexaenuit/ E.A. Byaumosuy, I'.B. Jopodees, C.b. CyBopoBa u
ap., «IIpoceemenne» 2016 r.
5. Marematuka. Apudmeruka. ['eomerpus. 3agauHuk-TpeHaxep. 6 Kiacc: mocodue il ydammxcst odmeo0pasoBarenbHblx yupexaenuit/ E.A. bynumosuu,
JL.B. Ky3nenosa, C.C. Munaesa u np., «IIpocsemenue» 2016 r.
6. Marematuka. Apudpmernka. ['eomerpus. Terpanp-sk3ameHaTop. 6 Kiacc: mocodue I ydarmmxcsi 00meo0pa3oBaTenbHbIX yapexkaeanii/ E.A. Byanmosuy,

JL.B. Ky3nenosa, C.C. Munaesa u 1ip., «IIpocsemenue» 2016 r.



Ilnanupyemeoie pezyrvmamol 0cé0eHusA yueoH020 npeomema, Kypca

5 knace
Harypanbnbie yucaa. {poou. PanmonanbHbie yucia.

Yuenux nayuumcs:

* IOHUMAaTh OCOOCHHOCTH JIECITUYHON CUCTEMBI CHUCIICHUS;

* BEIpA)KaTh YKCJIa B SKBUBAICHTHEIX (opMax, BEIOMpast Handosee MoAXOISIIy0 B 3aBUCHMOCTH OT KOHKPETHON CHTYAIlHH;

* CpaBHHUBATh U YMOPSAAOUYHBATH PALIMOHATILHBIE YUCIIA;

* BBINIOJIHATH BBIYHCIICHUS C pallMOHAIbHBIMU YHCIIAMHU, COYETasi YCTHbIE U MUCbMEHHBIE IPUEMBI BHIUMCIIEHUH, IPUMEHEHHE KaJIbKYJIATOPa;

* MCII0JIb30BAaTh MOHATHUA U YMEHUs], CBA3aHHBIE C POLIEHTAMH, B XOJI€ PEIICHU MaTeMaTHUECKUX 3a/1a4 U 331a4 U3 CMEXHBIX IPEIMETOB, BHIIOIHATD HECJIOKHbIE IPAKTUYECKHE
pacuéThl.

Yuenux nonyuum eoszmooicnocms.

* I03HAKOMUTLCS € IO3ULIMOHHBIMU CUCTEMAMHU CUUCIIEHUS C OCHOBAHUSIMU, OTIMYHBIMHU OT 10;
* yIIIyOUTH U pa3BUTH MPEACTABIICHHS O HATypaJbHBIX YHCIAX ;

* HAYIHUTHCSI UCTIONB30BATh IPUEMBL, PAIIOHATH3UPYIOIINE BEIYUCICHHIS, TPHOOPECTH MPUBBIYKY KOHTPOIMPOBATH BEIYUCIICHUS, BEIOMPAsT MTOIXOISAIINAHN U CUTYaIlIH CII0CO0.

H3mepenus, npudanxeHusi, OEHKH

Vuenux nayuumcs:

* UCIOJIB30BATh B XO/1€ PCHICHUA 3a/1a4 3JIEMCHTApPHBIC IPEACTABJICHU A, CBA3aAHHBIC C HpI/I6J'[I/I)KéHHI>IMI/I 3HAUYCHUSAMU BCIIMYNH.

Yuenux nonyuum 6o03moxcnocms:

¢ IOHATH, YTO YUCJIOBBIC JaHHBIC, KOTOPBHIC UCIOJB3YIOTCA IJId XapaKTCPUCTUKH 00BEKTOB OKpPY’Karouero Mupa, ABJIAOTCA NPEUMYIICCTBEHHO HpI/I6J'II/I)KéHHLIM.

JJleMeHThbI aJredpbl

Vuenux nayuumces:

* OMEPUPOBATH MOHATHIMH «IHCIOBOE BRIPAKEHUEY, «OYKBEHHOE BBHIPAKECHHEY, YIIPOIIATh BHIPAKCHHUS, COACPIKAIIUE ClIaraeéMble C OJIMHAKOBBIM OYKBEHHBIM MHOXHTEIEM; paboTaTh ¢
dbopmynamu;

Yuenux nonyuum eoszmosicnocms.

* HAYYUTHCA BBIIIOJIHATD npeo6pasoBaHI/m TCIbIX 6y1(BeHHBIX BBIpa)KCHI/II\/'I, OPHUMCHSA 3aKOHBI apI/I(i)MeTI/ILIeCKI/IX HeﬁCTBHﬁ;



OnmcareabHasi CTATHCTHKA H BEPOATHOCTD

Yuenux nOy4um 603MOMNCHOCHIb HAYHUMbCA.

* penraTth NpocTeiIme KOMOMHATOPHEIC 33/1a4X Ha HAaX0KJICHUE YKMCIia 00bEKTOB MITH HX KOMOWHAIINH.

Harasanas reomMeTpus

Yuyenux nayuumcs:

* pacro3HaBaTh Ha YePTEkKaX, PUCYHKAX, MOACISIX U B OKPYKAIOIIEM MUpPE TIOCKUE U IPOCTPAHCTBEHHBIE T€OMETPHUECKIE (DUTYPHI;
* [TOJI30BATHCS SI3BIKOM T€OMETPHH AJIs1 ONMCAHUSI TPEIMETOB OKPYKAIOIIETO MUPa M UX B3AUMHOTO PACTIOJI0KECHUS;

* pacro3HaBaTh U H300paKaTh Ha YepTekaxX U PUCYHKAX TEOMETPHYECKHE (PUTYPhI U X KOH(PHUTYpAInH;

* HAXOJUTh 3HAYCHHS JJINH JIMHEHHBIX 3JIEMEHTOB (UTYp, TpaxycHy0 Mepy yriioB ot 0° mo 180°;

* pacro3HaBaTh Pa3BEPTKU KyOa, IPSMOYTOIBHOTO Napauleenunesa;

* CTPOHTH Pa3BEPTKHU Ky0Oa U MPSIMOYTOIHHOTO MapajuIelIeTuIe 1a;

* OTIpENeNATh 10 JUHEHHBIM pazMepaM pa3BEPTKH (PUTYPHI INHEWHBIE pa3Mepsl caMoii GHUTyphI X HA000pOT;

* BEIYHMCIIATH TUIOMIAT IPSIMOYTOJIEHIKA, TIPSMOYTOIEHOTO TPEYTOIBHAUKA U IDTOMAAN (PUTYpP, COCTABICHHBIX U3 HUX, 00BEM MPSIMOYTOIBHOTO MApaLIeIeITAIIe A,

Yuenux nonyuum eoszmodicnocms.

* HAYIHUTHCSI BEIYUCIATE 00BEMBI TIPOCTPAHCTBEHHBIX TEOMETPHUIECCKUX (DUTYP, COCTABICHHBIX U3 MPSMOYTOIBHEIX MapajlIe/IeIHIICIOB;
* yIIIyOuTh U pa3BUTH MPEACTABIICHHS O IPOCTPAHCTBEHHBIX T€OMETPHUCCKUX (purypax;

® HAYUUTHCA IIPUMCHSATD ITOHATHE pa3BépTKI/I JJI1 BBITTOJTHCHU A MPAKTHYCCKUX paC‘-IéTOB.

6 KJacc

Hartypanbnblie unciaa. [podu. PanuonanbHble ynciaa

Vuenux nayuumeces:

¢ OIIEPUPOBATH MMOHATUAMHU, CBA3AHHBIMU C JCJIMMOCTBIO HATYPAJIbHBIX YHUCEIL;

¢ BbIpaXXaThb YMUCJia B SKBUBAJICHTHBIX d)opMax, BI>I6I/Ipa$I Hanboiee MNOAXOAAIIYIO B 3aBUCUMOCTH OT KOHerTHOfI CUTYyalluu;



¢ CpaBHHUBATh U YyIOPAAOYMUBATH PAIIMOHAJIBHBIC YUCJIA,
¢ BBITNIOJIHATD BBIYUCIICHUS C pallUOHAJIbBHBIMHA YUCIIaMH, COUCTad YCTHBIC U NMCbMEHHBIC HpI/IéMLI BI)I'-II/IC.]'IGHI/II\/'I, MIPUMEHCHUE KAJIbKYJIATOPA,

¢ UCIIOJIb30BATh NMOHATHA U YMCHUS, CBA3AHHBIC C IIPONOPIUOHAIIBHOCTBIO BEJIMYNH, IIPOLCHTAMHU, B XO0A€ PCHICHUA MATEMATUYICCKUX 3a4a4 U 3a/1a4 U3 CMEKHbBIX MTPEAMCTOB, BBIIIOJIHATD
HECJIOXKHBIC TPAKTUICCKUE paC‘-IéTI)I.

Yuenux nonyuum eoszmosicnocms.

* YIIIyOUTH U pa3BUTH MPEACTABICHHS O HATYPaIbHBIX YUCIaX M CBOUCTBAX NEITUMOCTH;

* HAYYHUTHCSI UCTIONB30BAaTh IPUEMBL, PAIIOHATM3UPYIOIINE BEIYUCICHHNS, TPHOOPECTH MPUBBIYKY KOHTPOJIHPOBATH BEIYMCIICHNUS, BEIOMPAsT MTOIXOISAIINHN IS CUTYAIlH CII0CO0.

H3mepenust, npudanxeHusi, OeHKH

Yuenux nayuumcs:

® MCIIOJIB30BATh B XOA€ PCIICHUA 3a/a4 3JICMCHTAPHBIC IIPEACTABIICHN A, CBA3aHHBIC C HpI/I6HI/I)KéHHBIMI/I 3HAYCHUAMH BCIIMYHH.

Yuenux nonyuum 6o3moxcnocms:

¢ IOHATH, YTO YUCJIOBBIC JaAHHBIC, KOTOPBHIC UCIIOJb3YIOTCA IJId XapaKTCPUCTUKN 00BEKTOB OKPY’Karoero Mupa, ABJIATCA NPEUMYIIECCTBCHHO HpI/IGHI/DKéHHI)IM.

DJleMeHThbI aJredpbl

Vuenux nayuumcs:

* OTIICPHPOBATH MOHATHIMH «UHCIOBOE BEIPOKEHHEY, «OYKBEHHOE BBIPAKECHUEY, YIIPOIIATE BRIPAKEHHS, pab0TaTh ¢ (OPMYyIaMU;
* peuaTh JIMHEHHbIE YpaBHEHUsI C OHON NIEPEMEHHOM;

* IOHUMATh ypaBHeHHe KakK Ba)KHeﬁmyIO MaTCMaTI/IquKy}O MOACHb J1d OITMCAHUA U 1/13yqumI pa3HOO6p33HLIX peaIII:HLIX CHTyaHHﬁ, pemaTb TEKCTOBBIC 3a1a4Yn aJ'[Fe6paI/ILIeCKI/IM
METOJIOM;

¢ IOHUMATb U MPUMCHATb TCPMUHOJIOTHUIO U CUMBOJINKY, CBSA3daHHYIO C OTHOILICHUEM HCPABCHCTBA, B HpOCTeﬁMHX ClIydasx.

Yuenux nonyuum 603moxcnocms:

* HAY4IHUTHCSI BBITIOJIHATH IPE00pa30BaHus LIENBIX OYKBEHHBIX BBIPAXKCHUH, IPUMEHSIS 3aKOHBI apU(METHUECKHUX JICHCTBU;

¢ OBJIAACTH HpI/IéMaMI/I pECIICHUA ypaBHeHI/II\/'I; MMPUMCHATDH arrapar ypaBHeHI/Iﬁ JJI1 pCIICHHA paSHOO6p33HBIX TCKCTOBBIX (CIO)KCTHBIX) 3ajaa4.



OnucareabHasi CTATHCTHKA H BE€POATHOCTD.

Yuenux nonyuum 6o3mooicnocms nayuumuvc:

* HaXOIUTH BEPOSITHOCTH CIIYIAHHOTO COOBITHS B TIPOCTEHIINX CITyUasX;

® pemaTth HpOCTGfIH.IPI@ KOM6I/IH3.T0pHI>I€ 3aJa41 Ha HaXO0XXICHHUEC YK Clia 00OBEKTOB MU UX KOM6HH3HPII>1 C UCIIOJIb30BaHUEM IIpaBUJIa IPOU3BCACHUS.

Harasanas reomMeTpus

Yuyenux nayuumcs:

* pacro3HaBaTh Ha YePTEkKaX, PUCYHKAX, MOAEISIX U B OKPYKAIOIIEM MUpPE TIOCKUE U IIPOCTPAHCTBEHHBIE T€OMETPUUECKIE (DUTYPHI;
* [TOJI30BATHCS SI3BIKOM T€OMETPHH AJIs1 ONMCAHUSI TPEIMETOB OKPYKAIOIIETO MUPa M UX B3AUMHOTO PACTIOJI0KECHUS;

* pacro3HaBaTh U H300paKaTh Ha YepTekaxX U PUCYHKAX TEOMETPHYCCKHE (PUTYPHI U X KOH(PHUTYpaLnH;

* HAXOJUTh 3HAYCHHS JJINH JIMHEHHBIX 3JIEMEHTOB (UTYp, TpaxycHy0 Mepy yriioB ot 0° mo 180°;

* BBIYHCIIATH IJIOMIAIb KPyTa, 00bEM IIapa.

Yuenux nonyuum sozmodicnocmo:.

* yIIIyOUTh U pa3BUTH MPEACTABICHHUS O IPOCTPAHCTBEHHBIX T€OMETPHUECKHX (PUTYpax.



ITnanupyemoie pezyromamot oceoenusn yueonozo npeomema «MATEMATHKA)

Ha YPOBHE OCHOBHO20 00uie20 00pa306anus

OcBoenne ydeOHOro mnpeamera «MaremMaTHKa» JJOIDKHO OOeCreyrBaTh JOCTH)KEHHE Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMS CIETYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTebHBIX PE3yIbTATOB:
JIUYHOCTHABIE PE3YJ/IbTATHI
JIM4HOCTHBIE pe3ybTaThl OCBOCHHS MPOrpamMMbl yueOHOro mpeamMera «MaTeMaThKay XapaKTepU3yITCs:
1. Hampuomuwecxoe socnumanue:

MPOSABJICHUEM UHTCPECA K TPOUIIOMY U HACTOALIEMY pOCCHﬁCKOﬁ MaT€MaTHuKH, HECHHOCTHBIM OTHOIICHUEM K JOCTHXXCHUAM pOCCHP'ICKHX MATCMaTHKOB U pOCCHﬁCKOﬁ MaTeMaTHYECKOM
IIKOJIbI, K UCIIOJIb30BaHUIO 3TUX JOCTHXKEHHM B ApYrux HayKax 1 IMpUKIaJHbIX C(l)ean.

2. Fpamc@ancxoe socnumanue u HpaeCmeenHnoe socnumanue demeil Ha OCHOGQPOCCMIZCKMX mpa()uquHHblx ueHHocmeﬁ:

TOTOBHOCTBIO K BBIMOJIHEHHIO 00SI3aHHOCTEH TPaKIaHHHA U pean3alliy ero npas, MpeCTaBICHHEM O MATEMAaTHYECKUX OCHOBAX (DYHKIIMOHHUPOBAHHUS PA3IMYHBIX CTPYKTYP, SBICHHH,
MPOIIEAYP TPaKIaHCKOTO 00IIecTBa (BBIOOPHI, OIPOCH | TIP.); TOTOBHOCTBIO K 00CYKIICHUIO 3THYECKHUX MPOOIIeM, CBA3aHHBIX C TPAKTHIECKIM

MPUMEHEHUEM JIOCTH)KEHUH HayKH, 0CO3HAHUEM BaXXHOCTH MOPaIbHO-3TUYECKUX MPUHIIMIIOB B JIEATEILHOCTH YYEHOTO.
3. Ilonynapuzayus nayunvix 3uanuil cpedou demeil (Llennocmu nayunozo nosnanus):

OpHeHTaHHeﬁ B ACATCIIBHOCTH Ha COBPEMCHHYIO CUCTEMY HAYYHBIX HpeI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCEPHOCTAX Pa3BUTHSA YCJIOBCKA, IPUPOABLI U OGH.[GCTBa, IIOHMMaHUEM
MaTeMaTHYeCKOM HaYyKH KakK C(bepm YeJIOBEUECKO JACATCIBbHOCTH, 3TAIIOB eé Pa3sBUTHUA U 3BHAYUMOCTH JI1 Pa3BUTUA LIUBUIIU3ANH,; OBJIAJICHUEM A3BIKOM MATCMAaTHKH U MaTeMaTHYEeCKOM
Ky.]'H:TypOﬁ KaK Cp€ACTBOM ITO3HAHUA MHUPaA,; OBJIAACHUEM HpOCTCﬁH.IHMPI HaBBIKAMH HCCIIEJ0BATEIILCKOM JIEATEIIbHOCTH.

4. Qusuueckoe gocnumanue u hopmuposanue Kyiomypvl 300p06bs

TOTOBHOCTBIO IIPUMEHATh MaTeMaTHUECKHUE 3HAHUS B HHTEPECaX CBOETO 3/I0POBBS, BEACHU 3I0POBOr0 00pa3a >KU3HU (310pOBOE MUTAaHHUE, COATAHCHPOBAHHBIN PEXXUM 3aHATHH U
OTJBIXa, peryJsipHas (GU3NIEcKast aKTUBHOCTH); C(OPMHUPOBAHHOCTHIO HaBBIKA Pe(IIEKCHH, IPU3HAHUEM CBOETO MPaBa Ha OMMOKY M TaKOTO K€ IpaBa JPyroro YeI0BeKa.

5. Tpyoosoe socnumanue u npogheccuonanvroe camoonpeoenenue

YCTaHOBKOfI Ha aKTUBHOC Y4aCTUC B PCIICHUHN NIPAKTUYCCKUX 3aaa4 MaTeMaTH4eCcKoi HamnpaBJICHHOCTH, OCO3HAHNEM BaXXHOCTU MATCMATHYCCKOT'O O6p8.30BaHI/I${ Ha MpOTsHKCHUN Bcel
KU3HU OJIA yCHeHlHOﬁ HpO(beCCPIOHa.HBHOﬁ JACATCIBHOCTU U Pa3BUTUEM HeO6XO,E[I/IMLIX YMCHHﬁ; OCO3HAaHHBIM BLIGOpOM 1 MTOCTPOCHUEM HHI[HBH,I[yaHLHOﬁ TPACKTOPUU OGpaSOBaHI/Iﬂ u
KU3HCHHBIX IIJIAHOB C y‘{éTOM JIMYHBIX UTHTEPECOB U O6H_ICCTBGHHBIX HOTpe6HOCTCI>i.

6. Dkonocuueckoe socnumarnue

OpHEHTAalMeH Ha IPUMEHEHHE MaTeMaTUICCKUX 3HAHUM JIJISl pEIICHUS 3a/1a4 B 00J1aCTH COXPaHHOCTH OKPYXKAFOIIEH Cpebl, MJIAHUPOBAHUS MOCTYIIKOB M OIICHKH UX BO3MOYKHBIX
MOCIENCTBUH ISl OKPY’KAIOIIEH Cpe/bl; OCO3HAHIEM III00ATBHOI0 XapaKTepa SKOJIOTHISCKUX MPOOIeM U MyTeH UX pelleHHs.



1. Ocmemuueckoe socnumatue:

CIOCOOHOCTBIO K 9MOLIMOHATIBEHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYeCKIX 00BbEKTOB, 33/1a4, pellIeH!H, PacCYKICHUH; YMEHHIO BHJETh MaTeMaTHYECKHEe 3aKOHOMEPHOCTH B
HCKYCCTBE.

Memanpeomemmuuwie pe3ynbmamnovt
®  0COOCHHOCTH IECATUYHOM CHCTEMBI CUHCIICHNS,
e  Ha3BaHH PAIOB U KIIACCOB;
®  TEpMHUHBI «IIPHOMKEHHOE 3HAYCHHE C HEJOCTATKOMY, «IPHOMKEHHOE 3HAYCHHE C N30BITKOMY; «CTEIICHB YHCIIA», «\OCHOBAHUE CTETICHNY, KIIOKA3aTeNb CTCICHI
e  KakK CBS3aHBI MKy COOOM IEHCTBUS CIIOKCHUS U BEIYMTAHUS, YMHOKCHUS U [ICTICHUS;
e  IIEPEMECTHTEIIbHOE M COUYETATEIbHOE CBOMCTBA CIOKEHHUS U YMHOXKEHHS, PACIIPEICTUTEIIbHOE CBOMCTBO YMHOXEHHS OTHOCHUTEIBHO CIIOKEHUS;
®  UTO TAKOE ICTHUTENbY, «KPATHOE», B3AUMOCBSA3b MEXK/Y HIUMHU;
e o6o3nauenust HOJI(a;B) m HOK (a;B);
e  ONpefeNeHHE IPOCTOrO YKCIA;
e  TMpU3HAKW JenuMocTd Ha 2, Ha 5, Ha 10, Ha 3 n Ha 9;
e  UTO 03HAYAIOT 3HAMEHATEIb U YHCIHUTEIb APOOH;
o npaBujia CJIOXKCHUS, BBIYUTAHWA, YMHOXCHUA U NCJICHUS ﬂpOGeﬁ C OIMHAKOBBIMU U pa3HbIMH 3HAMCHATCIISAMU

IIpeomemmunie pezyromamot

e  pa3NUYATh BUIBI JIMHUH U YTIIOB;
e  TPOBOJUTH U 0003HAYATH MPSIMYIO, Ty4, OTPE30K, JIOMAHYIO;

e  CTPOWTH OTPE30K 33aJaHHOU JUTHHBI, YTOJI 3aJaHHOH BEIMYNHBI, OUCCEKTPUCY YTiIa; paBHOOEIPEHHBIN TPEYrOIBHUK 110 OOKOBBIM CTOPOHAM U YTIIy MEXKIY HUMH, IPSIMOYTOIBHHK
Ha HEJIMHOBAHHOW Oymare C MOMOIIbIO YePTEXKHBIX MHCTPYMEHTOB; HAXOIUTh JUTMHY OTpe3Ka U BEJINYUHY YTJIa;

L4 pacno3HaBaTh OKPYXHOCTb, MHOTOYT'OJIbHUKU, TUJIIMHIAP, KOHYC, IIap, MHOTOIPaHHUKH, IIPOBOJAUTDH OKPYXHOCTD 3aJIaHHOT'O pajnyca, 1/1306pa>1<aT1> MHOT'OYTOJIbHUKHU C
3alaHHbIMH CBOﬁCTBﬁMI/I, BBIYUCIATH NIEPUMETP MHOTOYT'OJIbHHKA,

L4 NEPEXOAUTH OT OAHUX CAUHHUI USMEPCHUA K APYTUM €ANHUIAM, BI)I6I/IpaTL MOAXOAAIINE €AUHUIBI UBMEPEHU B 3aBUCUMOCTU OT KOHTEKCTA 3a1a4u,
° OpeACTABJIATD HATYPAJIbHOC YUCIIO B BUAC CYMMBI pa3pssAHbIX CJIaraCMbIX:

L4 YUTaThb U 3alIUCbIBATh HATYPAJIbHBIC YUCJIA, a TAK)KE YUCJIa, 3allMCAaHHbIC PUMCKUMHU L[I/I(I)paMI/I;

° CpaBHHMBATDH U YIOPAAOYNBATH HATYPAJIbHBIC YHCJia 1 L[pOGI/I; YUTaThb U 3alIMChIBATh ,Z[BOI\/'IHLIC HCPABCHCTBA,

e  n300paXkaTh HATYpaJIbHBIC YHCIIA HA KOOPIMHATHOH MPSMOH;



e  OKpYIJIATH HaTypajbHbBIC YUCIIA IO YKa3aHHOTO pa3psilia, MOSICHSS MIPH 3TOM CBOU JICHCTBUS;

e  BBINOJHATH apUPMETUUECKHE JeHCTBUS C HATypaTbHBIMU YACIAMHU, HAXOIUTh 3HAYEHUS YUCIIOBBIX BRIPAXKEHUH, yCTaHABIMBAS MOPSAAOK BHITIOIHEHUS IEHCTBUIA;
e  HAaXOJIUTh HEU3BECTHOE YHCJIO B pAaBEHCTBE HA OCHOBE 3aBUCUMOCTH MEXAY KOMIIOHEHTaMH JIeHCTBUM;

e  BO3BOJUTH HATYPAIHLHOE YHCIIO B HATYPAIBHYIO CTCIICHB;

e  pemarh HECIOKHBIEC TEKCTOBBIC 32/1a9U apHU(PMETHUSCKIM METOJIOM; PEeIIaTh HECIOKHBIC api(pMETHYSCKIE 3a/1a41 Ha JIBHKCHUC; HA YaCTH U YPaBHUBAHUE;
e  TIPEACTaBIATH MPOU3BEJCHHE HECKOJIBKUX PABHBIX MHOXKHUTEJICH B BUJIE CTEIICHH C HATYpPaAJIbHBIM MTOKa3aTeleM;

e  HCIOJB30BaTh CBOMCTBA CIOKEHUS U YMHOKEHHUSI JTs IPeoOpa30BaHMs YUCITIOBBIX BHIPAKCHUIA,

e Haxomuts HOK 1 HO/I;

®  HaXOIUTh IPOOb OT BEIMYUHBI;

®  COOTHOCHTB APOOU M TOUKU HA KOOPIAMHATHON TIOCKOCTH;

e  COKpallath IpoOH, IPUBOJNUTH K HOBOMY 3HAMEHATEII0, K 00IIIeMy 3HAMEHATEITIO;

e  BBIJCIIATH IEIYI0 YacTh U3 HEMPABWIBHOW JPOOH U MPEICTABIATH CMEIIAaHHOE YMCIIO B BHJIC HETIPABWIILHON IPOOH;

®  aHANU3UPOBATH FOTOBBIC TAOJIUIIEI U IUATPAMMBI;

o 3aIIOJIHATh HCCJIOKHBIC Ta6J’II/II_II:-I, cJIeays HHCTPYKIIUH.

COJEPKAHUE KYPCA MATEMATHKH 5-6 KIACCOB
Apudmeruka
Hatypanbsnsle uncna. Hatypanbsublii pag. JlecsTuuHas cucteMa cuuciaeHus. ApupmeTnyeckue JeHCTBHs ¢ HaTypalbHBIMU ynciaMu. CBOMCTBA apH(pPMETHUECKUX JEHCTBHM.
CreneHs ¢ HaTYypaIbHBIM OKA3aTENEM.

qI/ICJ'IOBLIe Bpra)KeHI/IH, 3HAYCHHUEC YUCIIOBOTO BBIpa)KeHI/IH. HOpS[IIOK HCﬁCTBHﬁ B YHUCJIOBBIX BLIpa)KeHI/IHX, HCIIOJIB30BAHHUC CKO6OK. PemeHI/Ie TEKCTOBBIX 3a4a4 apl/lq)MeTI/ILIeCKI/IM
CII0CO00OM.

Z[GJ'II/ITGHI/I H KpaTHBbIC. CaolicTBa 1 NPU3HAKU JCTITUMOCTH. HpOCTLIC U COCTaBHbIE uMcna. Pa3znoxeHnue HATypaJbHOI'O YMCJia Ha IMTPOCTBIC MHOKUTCIIHN. HGHCHI/IG C OCTAaTKOM.

Hpo6u. O0sikHOBEHHAS Ap0Oh. OCHOBHOE CBOUCTBO podu. CpaBHEHHE OOBIKHOBEHHEBIX ApoOel. ApudMeTHaecKue NeiCTBIS ¢ OOBIKHOBEHHBIMU Mpo0smu. HaxoxeHrne 9actu OT
LIEJIOTO U LIEJOT0 10 €ro YacTH.

JHecstnynas apo0b. CpaBHEHHE NECATHYHBIX IpoOeh. ApupMETHYECKUE SHCTBHS C NECATUUHBIMU Apo0saMu. [TpeacTapieHue JecSITHIHON IpoOu B BUE OOBIKHOBEHHOM APOOH U
OOBIKHOBEHHOI B BUIE JECATUYHOM.

HpOLIeHTI)I; HaxXO0XACHUE NPOUCHTA OT BEJINYUHBI U BEJIMYUHBI 110 €€ MPOLICHTY. OTHOH.IGHI/IC; BBIPAXKCHUC OTHOIICHHNA B IIPOLCHTAaX.

Penienne TeKCTOBBIX 3a1a4 apI/I(bMeTI/I‘IeCKI/IM CIIOCOOOM.



PannonansHbie yncina. [TonoxurensHble U OTPpULIATCIIbHBIC YN CJId, MOAYJIb YUCIIA. MHO€eCTBO HENbIX Yucen. MHOXKECTBO PaAlUOHAIBHBIX YUCCII; pallMOHAJIBHOC YHCJIO KaK
m

otaomenne 42 , TJle m — IIeJI0e YUCII0, 1 — HaTypaibHoe. CpaBHEHHUE pallMOHAIBHBIX YUCell. ApUPMETHYECKIE JSHCTBUS C palliOHATLHBIMU YrciiaMy. CBOMCTBA apu(hMETHUSCKUX
IEWCTBUI.

KOOpI[I/IHaTHaH npsmas; H306pa>1<eHHe YHUCCJI TOYKaMHU KOOpZ{HHaTHOﬁ Hp?[MOI\/'I.

I/I3MepCHI/I5[, HpI/IGHI/I)KeHI/ISI, OLICHKH. EnuHuIBI HU3MEPCHUS IJIMHBI, TIJIOIaau, O6T)éMa, MaccChbl, BpEMEHHU, CKOPOCTH. HpI/IGJ'II/DKéHHOC 3HA4YCHUEC BCIIMYHUHBI. OprrJ'ICHI/Ie HATypaJIbHbBIX
YHUCCI U JCCATUYHBIX IIpO6CI\/'I. HpI/IKI/II[Ka 1 OLICHKA pE3YJIbTATOB BBIYMCIICHUIA.

J1eMeHTHI aIredpsbl

Hcnons3oBanue 6YKB JJ1 0003HaYCHUS YUCClI, A1 3aIlIMCH CBOMCTB apI/I(bMeTI/I‘IeCKI/IX ﬂeﬁCTBHﬁ. BYKBGHHLIG BBIpaXXCHMUS. YucnoBoe 3HaYCHUE GYKBCHHOFO BbIpaXXCHUA. I[OHYCTI/IMI)IG
3HAa4YCHUA 6yKB B BbIPAXKCHUHN HEU3BECTHBIX KOMIIOHCHTOB apI/I(I)MeTI/I‘Ie(JKI/IX I[eﬁCTBHﬁ. HpI/IMepLI peuIeHus TCKCTOBBIX 3aJ1a4 C ITIOMOIIBIO ypaBHeHPIfI.

JlekapToOBBI KOOPAMHATHI Ha INIOCKOCTH. [IocTpoeHMEe TOUKHU 110 KOOpAUHATAM, ONIpeieJIeHne KOOPANHAT TOUKH Ha INIOCKOCTH.
OnucarenbHas craTuctuka. Komounaropuka

IIpencraBneHue AaHHBIX B BUJE TaONHUII, JUArPaMM.

Pemenne xoMOWHATOPHBIX 331324 IEpeOOPOM BapHAHTOB.

Harusinnas reomerpus

Harnsigaele npeacraBieHus o GUrypax Ha IIOCKOCTH: MPSAMasi, 0TPE30K, JIyd, YToJl, IOMaHasl, MHOTOYTOJIbHUK, OKPY>KHOCTB, KPYT, YETHIPEXYTOJIBHUK, IIPSIMOYTOJIBHUK, KBAJpaT.
TpeyronbHUK, BUIb TPEYrONLHUKOB. [IpaBuiIbHBIE MHOTOYTOJBHUKH. M300paskeHne reomeTprueckux (uryp. BzanMHoe pacronoxeHne IByX MpsSIMBIX, ABYX OKPYKHOCTEH, psMOit 1
OKpPY>KHOCTH.

Jnuna oTpeska, tomaHol. [lepumerp MHOrOyrojgpHuKa. EnuHNLIBI 13MepeHus IIMHbL. M3Mepenue NuHbl 0Tpe3Ka, IOCTPOEHUE OT Pe3Ka 3a/IaHHOM IJTUHBI.
Bung! yrios. ['panycHasg mepa yria. I3sMepeHne U moCTpOSHHUE YIJIOB C MOMOIIBIO TpaHCHOpTHpa. bruccekTpuca yria.

INonsTre momany GUrypsl; eIMHULBI U3MepeHns miomaau Ilnomans npsMoyroiasHUKa, kBagpata. [pubmokxénHoe u3Mepenue mwiomany Gpuryp Ha kiaerdaroil Oymare. PaBHoBenmkue
¢buryps.

Harnsimaele nmpeacTaBieHust 0 IPOCTPaHCTBEHHBIX (GUTypax: KyO mapayuienenunes, Ipu3ma, TupaMuaa, map, chepa, KoHyc, Iuinaap. M3o0paxeHne npoCTpaHCTBEHHBIX (QUTYp.
IIpumeps! ceuennii. Muororpanuuxu. IlpaBunbHble MHOrOrpaHHuKHU. [Ipumeps pa3BEPTOK MHOTOTPaHHUKOB, LIMIMHAPA U KOHYCA.

INonsatne o0béMa; equHUIBI 00BEMa. OOBEM IIPIMOYTOIBHOTO TapaenenuIesa, Kyoa.
ITonsTre o paBeHcTBe puryp. LlenTpansHast, oceBas U 3epKajibHast CAMMETpHH. M300paskeHre CHMMETPUYHBIX (UTYP.
Jloruka u MHOKeCTBA

MHO)KCCTBO, OJICMCHT MHOXXCCTBA. 3aIlaHI/IC MHOXECTBA IECPCUNCIICHUEM 3JIEMCHTOB, XapaKTCPUCTUICCKUM CBOMCTBOM. CTaHHapTHBIC 0003HaYEHUS YMCIIOBBIX MHOKECTB. HYCTOG
MHOKECTBO H €ro 0003HAYCHHS. TToanMHOXeCTBO. O6”I>CL[I/IHCHI/I€ 1 IEPECCUCHNUEC MHOXKECTB.

NnnrocTpanus oTHOIIEHUI MEX/y MHOKECTBaAMH C ITOMOIIbI0 quarpamm Diinepa-Benna. [Ipumep u koHTpripumep.



Conep:kaHue y4eOHOT0 MpeaMeTa Mo Kjiaccam

5 kaace (170 u)

Jlunumn (9 49)

JInHMY Ha MIOCKOCTH. 3aMKHYThIE U HE3aMKHYThIe TUHUU. Camonepecekatomyecs: TMHUM. [psimast, oTpe3ok, 1yd. Jlomanas. /inHa oTpes3ka, METpUUYECKUE SIUHULIBI JUIUHBIL.
Oxpy>xHOCTb. IlocTpoeHue koHpurypanuii U3 npsaMon, ee yacTei, OKpy>kKHOCTH Ha HEJITMHOBAHHOM U KieTdaToil Oymare.

OCHOBHBIE LCJIN - pa3BUTh NPEACTABJIICHUEC O JIMHUAX Ha MMIIOCKOCTU U TPOCTPAHCTBEHHOC BOO6pa>KeHI/I€ y4Jamuxcs, Hay4uTb H306pa}KaTL NpsAMYIO U OKPY’KHOCTBH C IIOMOIIBIO
YEPTCIKHBIX HHCTPYMCHTOB.

Harypaabublie yuciaa (12 u)

ﬂeCﬂTI/I‘IHaﬂ cucTeMa cuuciaeHus. Pumckas HyMEpanus Kak npumMep HEMO3UIITMOHHOM CUCTEMBbI CUMCIICHHUS. HaTypaHBHLIﬁ pAad. I/I3o6pa>i<eHHe HaTypaJIbHBIX YHUCEJI TOYKaMHU Ha
KOOpI[PIHaTHOﬁ HpﬂMOfI. CpaBHeHI/Ie HaTypaJbHbIX YUCCII. OprrJ'IeHI/Ie HaTypaJbHbIX YUCECII.

Pemrenrie koMOMHATOPHBIX 33724 MIepe0OPOM BCEX BOZMOKHBIX BApHAHTOB.

OcHoBHas CJIb - CUCTEMATU3UPOBATL U PA3BUThL 3HAHUSA yHallIUXCA O HATYPaJIbHBIX YHCJIaX.

HeiicTBus ¢ HaTYpaIbHbIMK Yncaamu (21 4)

Cro)xeHHe HaTypaJIbHBIX YHCET; CBOMCTBO HYJIS IPH CIOKEHUH. BrrunTanue kak qeicTBre, 00paTHOE CIOKEHUIO. Y MHOKCHHE HATYPaIbHBIX YHCENT; CBOUCTBA HYNS U €IUHUIIBI IPH
yMHOXEHHH. J[eNeHne Kak aelcTBre, 00paTHOe YMHOKEHHIO. Bo3BeieHre Yuciia B CTENICHb ¢ HATYPaIbHBIM ITOKa3aTelieM. BrrarcieHne 3HaueHHH YUCIIOBBIX BRIPKEHHI; TOPAIOK
neicTBruid. Pemenvie 3anaq apuMETHISCKAM METOIOM.

OcHoBHas LCJIb - 3aKPCTIUTh U PA3BUTh HABBIKH BBITTOJIHCHU S HCﬁCTBHﬁ C HaTypaJIbHbIMU YUCJIAMHU.

Hcnoan3oBanue cBOMCTB AeiicTBUil NpH BbhryucaeHusx (10 1)

[lepemecTurenbpHOE U coUeTaTETIHPHOE CBOMCTBA CIIOKECHUS M YMHOXKEHUS; TpeoOpa3oBaHNe CyMM U NIPOU3BEACHUN. PacnpenennurensHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIBHO CIIOKCHHUS;
BBIHECEHHUE OOIIEr0 MHOKHUTEINS 3a CKOOKH. IIprMephl pannoHaIbHBIX BEIYUCICHUH. Pemenne 3aqay apudmMeTnieckuM criocodoM.

OcHOBHas 11eTh - cHOPMHUPOBATH HAYAIEHBIC HABBIKH IIPEOOPA30BaHIsI BEIPKCHHH.



Yrabl 1 MHOTOYTOIbHUKH (9 1)

VYromn. IIpaMoii, ocTpblii, Tyno# yrisl. MI3MepeHue U NOCTPOEHKE YIJIOB C IOMOLIBIO TPAHCIIOPTUPA. JIoMaHble 1 MHOTOYTOJIBHUKH. BhIyKible MHOrOyroiabHukH. Ilepumerp
MHOTOYTONbHIKA. OCHOBHBIE LIENH - TIO3HAKOMHTH C HOBOH T€OMETPUIECKOH (DUTypOH - YTII0M, HOBBIM U3MEPUTENEHBIM HHCTPYMEHTOM - TPAHCIOPTHPOM, Pa3BUTh H3MEPHUTEIbHBIC
YMEHHE, CUCTEMATU3UPOBATh IIPEJCTABIECHHS O MHOIOYTOJIbHUKAX.

Jeaumocthb yucea (16 4)

JlenmuTenu v KpaTHBIE YUCIIa; HAMOOJBIINHN OOIINI IEUTENTh U HAUMEHbIIIee o01ee kpaTtHoe. [IpocThie n cocTaBHbBIe yucia. Pa3iokeHue gyuciia Ha MpoCThle MHOXKUTENH. J{ennuMocTh
CYMMBI | TIpou3BeicHus. [Ipu3Haku genumocTy Ha 2, 5, 10, 3, 9. JleseHne ¢ ocTaTKoM; pa30MeHHEe HATypaIbHBIX YHCEN Ha KJIACCHI IO OCTATKAM OT JICJICHUS.

OcHoBHas LCJIb - TO3HAKOMUTD yHaIlllUuXCs C HpOCTCfIIHHMPI TMOHATHUAMU TCOPUU ACIIUMOCTHU.

TpeyroabHuKH M YeThIpexyroabHuKH (10 1)
Tpeyronsauky U nx BuAsl. lIpsaMoyronsHuK, kBagpaT. PaBeHcTBo ¢uryp. Ilnomans npsiMOyronbHUKA, €AMHALBI TITOIIAIH.

OCHOBHEIE TIENTH - IO3HAKOMHTH YYaIIUXCs ¢ KiIacCu(pHUKanuei TpeyrolbHIKOB MO0 CTOPOHAM H yTIIaM, CBOHCTBAMH MIPSAMOYTOJIBHHUKA M €r0 TUaroHalle, HaydUTb CTPOUTH
MPSIMOYTOJIBHHK Ha HEIMHOBAHHOM Oymare, COpMUpPOBATE MIOHATHE PABEHCTBA (GUTYp, IPOJOIKUTE (POPMHUPOBAHNE METPUICCKUX IIPEICTABICHUH.

Apoou (19 4)

[Ipencrapiienue o IpodH Kak crocoOe 3aIicy YacTH BeTMYHHBI. [IpaBriIbHBIC U HEMTPaBHIIbHBIE Ipoou. M300pakeHue qpodelt TOUKaMK Ha KOOPIUHATHOM MpsiMoii. OCHOBHOE CBOMCTBO
npo6u. Cokpamenne npobeit. [IpuBenenue npodu kK HOBoMy 3HamMeHaTemr0. CpaBHeHHE Ipobei. 3amuch HATypaabHOTO YHcia B BUIE IpoOH.

OCHOBHBIE 11eJY - C(HOPMHUPOBATH Y YUAITUXCS TOHATHS IPOOH, TTO3HAKOMUTH C OCHOBHBIM CBOMCTBOM JIPOOH M TPUMEHEHHEM €To JUTs TpeoOpa3oBaHus qpodei, HayuuTh CPaBHUBATh
Ipoowu.

HeiictBus ¢ Apodsimu (35 4)

Cl1oXeHHEe U BEIYUTAHHE z[p06el‘/’1. CwMermaHnHas Z[pO6L; npeaACTaBJICHUC CMEIIaHHOM Z[pO6I/I B BUJIC HeraBHHLHOﬁ Y BBIJICJICHUE 1I€JI0M YacTH Yucia U3 HeraBI/IHI)HOfI I[pO6I/I. YMHOXEHHUE
n ACIICHUC Z[p06eﬁ; B3aI/IMHO-O6paTHLIe ,I[pO6I/I. HaxoxaeHre 4acTu 11eJ10ro U 1eJI0To 1Mo €ro 4yacTu. Penienue 3agaq apI/I(I)MeTI/IquKI/IM CIIOCOOOM.

OcHOBHAas 11eTIb - BEIPAO0TATh MPOYHBIC HABBIKH BRIIOTHEHHSI apU(METHIECKUX IEHCTBUIT ¢ OOBIKHOBEHHBIMHU IPOOSIMHU.

Mmuororpannuku (11 v)
Mpuororpannuku. [Ipsmoyronsubiii napamnenenunen. Ky6. [Tupamuaa. PazBepTku MHOrOrpaHHUKOB.

OcHOBHas TI€TIb - Pa3BUTh IPOCTPAHCTBEHHBIE IIPEACTABICHNS YIAIINXCS IIyTEM OpPTraHU3aIliH Pa3HOOOPa3HOH AEATENFHOCTH C MOJICIIIMI MHOTOTPAHHIKOB M UX U300pasKEHISIMH.



Taduubl u guarpammsl (9 4)

UreHue TabuuI ¢ AByMs BXoAaMu. Vcrone3oBaHue B TaOMHMIaX ClieNMaIbHBIX CHMBOJIOB U 0003HaueHui. Crond4aTeie auarpammsl. [IpocTelimme npueMsl cOopa 1 IpeacTaBIeHIUs
nH(pOpMaIHH.

OcHOBHAas 1176 - ¢(HOPMHUPOBATH YMEHHE U3BICKATh HHPOPMAIHIO U3 HECIOKHBIX TAOJIUI] M CTOIOYATHIX THATPaMM.

[MoBTOpeHue kypca (94.)

6 kaacc (170 u)

JApoou u npouentsl (20 u)

[ToBTOpEHME: TIOHATHE qPOOH, OCHOBHOE CBOMCTBO IPOOH, CPAaBHEHHUE H YIIOPSI0YUBaHKE Jpo0OeH, MpaBuiia BRITOTHEHHS apH()METHICSCKHUX IeHCTBHIA ¢ npoOsimu. [Ipeodpa3oBanue
BBIPAXKEHHH C TIOMOIIBI0 OCHOBHOTO CBOMCTBA Ipo0H. PerieHre ocHOBHBIX 3a1a4 Ha qpoou. [Toustue npouenrta. Haxoxnenue npouenTa ot Bean4uHbl. CTon0uYaTeie JUarpaMMbl: YTeHHE
u nmoctpoeHue. Kpyrossie quarpaMmel.

OCHOBHEIE SN - CHCTEMAaTU3UPOBATh 3HAHUS 00 OOBIKHOBEHHBIX APOOSIX, 3aKPETUTh U Pa3BUTh HABBIKU NEHCTBHUI ¢ OOBIKHOBEHHBIMH IPOOSMI, TTO3HAKOMHUTD YYAITHXCS C TIOHSITHEM
MPOLIEHTA, a TAKXKE Pa3BUTh YMEHHE PadOTaTh C JUarpaMMaMu.

IIpsiMble Ha MJIOCKOCTHU U B pocTpaHcTBe (7 4)

[Tepecekaromuecs npsiMble. BepTukanbHbie yriiel, ux cBoiicTBo. [lapamuiensHble npsmele. [locTpoeHne napajuieabHbIX U NEPHEHIUKYIAPHBIX NpAMbIX. [IpuMepsl napasuiebHbIX 1
MEePIEeHANKYIISIPHBIX NPAMBIX B OKpYKaroleM Mupe. PaccTosHue Mexy IByMs TOUYKaMH, OT TOUKH JI0 IPSAMO, MEX Iy ABYMS HNapajieIbHBIMUA IPSIMBIMH, OT TOUYKH J10 IIOCKOCTH.

OCHOBHBIC LECJIN - CO3AaTh Y yJalllNuXCs 3pUTCIbHBIC O6p33bl BCCX OCHOBHBIX KOH(bPIpra].IHfI, CBS3aHHBIX C B3AMMHBIM PACIIOJIOKCHUEM ABYX IPSAMBIX Ha IJNIOCKOCTH U B IIPOCTPAHCTBC,
C(bOpMI/IpOBaTB HAaBBbIKH ITOCTPOCHUS IMapaJlJICJIbHBIX U ICPICHAUKYIIAPHBIX MPSAMBIX, HAYYUTb HAXOAUTH paCCTOAHUEC OT TOUKH OO HpHMOﬁ, MCKAY ABYMS MapalJICIIbHBIMU IIPAMBIMHU.

Hecaruunblie apodu (9 1)

Hecstmanas 3anuck apooeit. [Ipeacrapnenne 0OBIKHOBEHHOW APOOH B BHIIE JECATUYHON U AECATHIHON B BUIE OOBIKHOBEHHOM; KPUTEPHI 00paTHMOCTH OOBIKHOBEHHOW APOOH B
JecaTHaHylo. M300paxeHne qecaTHIHBIX APoOeH TOUKaMU Ha KOOpAWHATHOU IpsiMoii. CpaBHEHHE NECITUYHBIX Mpo0eit. JlecsaTHaHbIe Tpodu 1 METpUUYECKasi CHCTEMA Mep.

OCHOBHEIE IIEITH - BBECTH MTOHATHE ACCATHIHON APOOH, BBIPaOOTATh HABBIKKM YTEHHUS 3aIIMCH IECITUYHBIX APOOCH, MX CpaBHEHUS; COPMHUPOBATH YMEHUS MEPEXOAUTH OT ACCATHIHOM
IpoOu K 0OBIKHOBEHHOM, BEIOIHATE 00paTHBIC IPEOOpa30OBaHUSL.



HeiicTBus ¢ AeCATHYHBIMH IpodsMH (27 1)

CrnoxeHre U BhIYUTaHUE JIECATHYHBIX IpoOeld. YMHOKEHHE U JAeTICHHE ASCATUIHOM poou Ha 10. YMHOKEHHE U JeNieHHe NeCITUIHBIX Apo0eit. OKpyriieHHue NeCATHYHBIX IPOOCH.
[TpubnmwkeHHOe YacTHOE. BRINOTHEHNE NEHCTBUI ¢ OOBIKHOBEHHBIMH H JCCATUIHBIME JPOOSMHU.

OcHoBHas eib - C(i)OpMHpOBaTI) HaBBIKU AEHUCTBUN C NECATUYHBIMU I[pO6$IMI/I, a TAKKE€ HAaBbIKU OKPYTJICHUSA ACCATUIHBIX z1p06el>'1.

OxpyxHocThb (9 1)

B3aumHoe pacnonoxeHue NpsMoi 1 OKPYXHOCTH, IBYX OKpyxHOCTel. KacaTenbHas kK OKpY>KHOCTH U ee mocTpoeHue. [loctpoeHue TpeyronbHuKa 1o TpeM cropoHaM. HepaBeHCTBO
TpeyroabHuKa. Kpyrisle Tena.

OCHOBHBIE LCJIA - CO34aTh y y4JallluXCA 3pUTCIIbHBIC 06paSI)I OCHOBHBIX KOH(I)PIpraHI/Iﬁ, CBs3aHHBIX C B3AUMHBIM PACIIOJIOKECHUEM HpﬂMOﬁ " OKPY>KHOCTH, ABYX OKpY)I(HOCTeﬁ Ha
MJIOCKOCTHU,; HAYYNUTH CTPOUTH TPCYTOJIbHUK IO TPEM CTOPOHAM, C(l)OpMHpOBaTL NPEACTABJICHUC O KPYTJIBIX TEJIaX (map, KOHYC, III/IJ'II/IHI[p).

OTtHomeHus1 1 mpoueHThI (17 1)
OTHomenne gmcen U BennduH. MacmTal. [lefenne B JaHHOM OTHOIICHHH.
BripaxeHre IpoIeHTOB ECATUYHBIMU APOOSIMU; pEIlIeHHE 3a/1a4 Ha MPOLIEHTHL. BripaskeHre OTHOIIEHUS BEIMYHMH B TIPOIICHTAX.

OCHOBHBIE OCIIN - IO3HAKOMHUTH C ITIOHATUEM "oTHOMIEHNE" U Cq)OpMHpOBaTL HaBBIKH HUCITIOJIb30BaHUA COOTBCTCTByIOIHCfI TECPMHUHOJIOTUH, PA3BUTh HABBIKU BBEIYHUCIICHUA C IIPOLICHTAMMU.

Beipa:xenus, ¢gopmyisbl, ypaBHeHus (15 1)

[Ipumenenune OyKB JUIsl 3alUCH MaTeMaTUYECKUX BbIpaXKEHUH U MpeiokeHni. BykBeHHbIe BbIpa)kKeHUs M YUCIIOBbIE TOACTaHOBKH. DopMysibl. DopMyJibl EpUMETpa TPEYTOJIbHHKA,
MepUMeTpa U IUTOIIAAN MPSMOYTOJIFHIKA, 00beMa mapanienenunena. ®opMybl UIMHBI OKPY>KHOCTH U IDIOMIAAH KpyTa.

Vpasuenue. Kopenb ypaBHeHus. CocTaBleHHe ypaBHEHHUS 110 YCIOBUIO TEKCTOBOM 3a/1auH.

OcHOBHEIE 11eNH - c(HOPMHUPOBATH IIEPBOHAYAIBHBIC TIPEICTABICHUS O SI3BIKE MAaTEMATHKH, OIHCATh C TIOMOIIBIO ()OPMYJT HEKOTOPHIE H3BECTHBIC YUAITIMCS 3aBUCUMOCTH, TIO3HAKOMHTD C
(opMynamMu JITUHBI OKPYXHOCTH U IUIOIIAN KpyTa.

Cummetpus (8 u)

Ocesas cummerpus. Ock cummeTpun Gurypsl. Llentpansnas cumMerpus. [Toctpoenue Gurypsl, CHMMETPUYIHOM JaHHOH OTHOCHUTETIBHO MPSIMOH M OTHOCUTEIHHO TOUKH. CHMMETpHS B
OKpY’KaroIlEM MHUPE.

OCHOBHBIC I1ENH - TO3HAKOMHTH YYaIIUXCS C OCHOBHBIMU BHJIAMH CHMMETPHH Ha IUNIOCKOCTH; HAYYHTh CTPOUTH QUTYPY, CHMMETPUUIHYIO JaHHOU (PUType OTHOCUTEIBHO MPSIMOH, a
TaKXe TOYKY, CHMMETPHUYHYIO JaHHON OTHOCHUTEIIBHO TOYKH; 1aTh IPEACTABICHUE O CHMMETPUU B OKPYKAFOLEM MHpE.



eabie yucaa (13 v)

UYucna, MPOTUBOIIOIOKHBIC HATYPAIBHBIM. "Psan" menbix yucen. M3o0pakeHue mesblX Yuce TOYKaMy Ha KOOpAHHATHOW npssMoid. CpaBHEHHE 1enbIx gncell. CI0KeHUE W BEIYUTAHHE
HEJIBIX YHICEIT; BRITOTHUMOCTD OTIEPALINH BEIYUTAHIS. Y MHOKECHHUE U JICIICHHE IIETIBIX YMCE; TIPaBHiIa 3HAKOB.

OCHOBHEIE IIENTN - MOTHBUPOBATH BBEICHUE OTPHUIIATENFHBIX YHCel; C(OOPMIPOBATh YMEHIE CPAaBHUBATH LIENbIE YHCIIA C OITOPOH Ha KOOPAMHATHYIO MPSMYIO, @ TAKXKE BHIIOTHATE
JEMCTBUSA C LIEJIBIMU YHCIIaAMHU.

PanuonanbHbie yncia (17 1)

Otpunarensable ApoOHEIe Yrcna. [lorarue pamuoHaasHOTo Yrcia. M300pakeHne dicen TOYKaMy Ha KOOpAHHATHOU npsMoit. [IpoTuBomonoxueie uncna. Monyns dncna,
reoMeTpudeckas HHTepapeTaris Moayisa. CpaBHEHHE pallOHANBHBIX Yrcell. Apr(MeTHIecKre NEHCTBUS ¢ palliOHaIbHEIMI YUCIIAMHU, CBOMCTBA apu(METHICCKUX ICHCTBUH.

[Ipumeps! UCcTIoNB30BaHISI KOOPIUHAT B pealbHON IpakTHKe. [IpsaMoyronpHas cucteMa KOOPIMHAT Ha THIOCKOCTH. KOOpIrHATHI TOUKM Ha TNIOCKOCTH, abcIcca u opauHara. [loctpoenue
TOYEK U (PUTYp HA KOOPAWHATHON IIOCKOCTH.

OCHOBHBIE neiu - BI)Ipa6OTaTI> HaBbIKH I[eﬁCTBHﬁ C MMOJIOXKUTCIIbHBIMU U OTPULATCIIbHBIMU YUCIIAMHU; C(l)OpMI/IpOBaTI) MMpEACTABJICHUC O }:[eKapTOBOﬁ CHUCTEMC KOOPAUHAT Ha IJIOCKOCTH.

MHOroyroibHUKH 1 MHOTOTPaHHHUKH (9 1)

CymMma yrioB TpeyronabHuka. Ilapannenorpamm u ero cBoiicTsa, mocTpoeHue napauienorpamMma. [IpaBuipabie MHOTOYroabHUKY. [1nomany, paBHOBEIMKHE U pABHOCOCTABJIEHHbIE
¢urypsl. [Ipuzma.

OcHOBHBIE IIETIH - PA3BUTh 3HAHHUSA O MHOTOYTOJIBHUKAX; PA3BUTH MPEACTABICHUE O TUIOMIAAAX, IIO3HAKOMHUTH CO CBOHCTBOM I JUTHBHOCTH IIOIIA/IH, C HeeH TepeKpanBaHus GUTYPHI C
LEJIBIO OMPEACIICHU ee IUIOMAAN; COPMHUPOBATE NMPEACTABICHHE O PpU3Me; 0000IIUTh TPHOOPETEHHBIC TEOMETPUIECKUE 3HAHUS M YMECHUS U HAYYUTh IPUMEHSTH UX NIPU U3yUECHUH
HOBBIX (DUTYpP U X CBOMCTB.

MhuoxecTBa. KomOnnaropuka. (8 1)

[Tonsitue MHOXkecTBa. [IpuMephl KOHEUHBIX U OECKOHEYHBIX MHOXeCTB. [ToaMHOKecTBa. OCHOBHBIE YHCIIOBBIE MHOJKECTBA M COOTHOIICHHUSI MEXKAY HUMH. Pa30neHne MHOXeCTBa.
OObearHEeHUE U TiepeceveHrue MHOXKECTB. VuTocTpalius OTHOIICHUH MEXKIy MHOXKECTBaMH C ITOMOIIBIO KpyroB Diiepa.

Penrenrie koMOMHATOPHBIX 33724 MIepe0OPOM BCEX BOSMOXKHBIX BApHAHTOB.
CnyyaiiHoe cobbITHe. JJocToBepHOE W HEBO3MOXKHOE COOBITHS. CpaBHEHHE IAHCOB COOBITHIA.

OCHOBHBIE 11€JI1 - TO3HAKOMHUTH C MMPOCTEHITUMH TEOPETUKO-MHOKECTBEHHBIMHU TIOHATHIMH, a TakkKe chopMUpOBaThH MEpBOHAYAILHBIC HABBIKM HCIIOIB30BaHUS TEOPETHKO-
MHOKECTBEHHOTO SI3bIKa; Pa3BUTh HABBIKM PEIICHHS KOMOMHATOPHBIX 3334 ITyTeM Iepedopa BceX BO3SMOXKHBIX BAPHAHTOB.

IHoBTOpenue kypca (11 u)



TeMaTu4veckoe IVIAHUPOBAHHUE, B TOM YMCJI€ C YY€TOM NMPOrpamMmMbl BOCIIUTAHUSA ¢ YKa3aHUEM KOJIUIECTBA YaCO0B, OTBOAMMbBIX HA OCBOCHHUE KasKI0i TeMbl

5 knace
Paznen Koa- Tema Koa- OcHoBHBIE BU/IBI 1eATEJILHOCTH 00y4aromuxcs (Ha ypoBHe Peanuzanys BocIMTaTENBHOTO NOTEHIIMAJA YPOKa
BO BO y4eOHBIX AeiicTBHil) BUJIBI ¥ (DOPMBI IESTEIEHOCTH
4acoB 4acoB
VIunuu 9 Buier THHAN. 2 [Pacmo3HaBaTh Ha IpPEAMETaX, H300PAKEHISIX, B OKPYIKAIOIIIEM MHUPE 1,3
BHYTpeHHSIS 1 [pa3NUYHBIE JIMHUH, IUIOCKUE U IPOCTPaHCTBEHHBIE. Pacno3HaBaTh Ha
BHEIHISI 00IaCTH. YepTexax U PUCYHKaX 3aMKHYTbIC U HE3aMKHYTbhIC JIMHUY, HyMEpaLi B3ATa 13 ITIHOCTHRIX [LTAHUPYCMBIX
caMmornepeceKkaromuecs u 0e3 Pe3YILTATOR (CMOTPH BEIIIE)
camomniepecedeHril. ONMUCHIBATH 1 XapakTepu3oBaTh mTuHnn. U3006pa-
PKATh Pa3IuHble TUHUN. KOHCTPYMPOBaTh ajJrOpUTM HOCTPOCHHUS
ITMHNUYN, H300paXEHHOM Ha KJIeTYaToi Oymare, CTPOMTH IO aJlTOPUTMY
[Mpsmas. Jlya. Otpe3ok.| 2 [Pacmo3HaBaTh Ha YepTekax, PUCYHKAX, K MOJACISAX HPSMYIO, YaCTH 5,7
UTomanast. mpsiMoii, momanyto. [IpUBOAMTH TPUMEPHI AHAIOTOB YacTEH MPSIMOH B
OKpPY’KaIOLEM MUPE, MOAEJMPOBATH NPSAMYIO, JIOMaHylo. ¥3-
HABaTh CBOICcTBa paMoil. M300pakaTh NpsAMyo, Iy, OTPE30K,
ITOMaHyIO OT PYKHU U C UCIONB30BaHUEM JTHHEHKH
IKax cpaBHUTH ABa 2 |M3MepsITH AJIUHBI OTPE3KOB C TOMOIIBIO 5,6
oTpe3ka. EnuHuib nuHeikyn. CpaBHUBATD JUIMHBI OTPE3KOB C MIOMOLIbIO LIMPKYJIS, Ha
ImnHBL. [{THHA oTpe3Ka. TJ1a3, BBHITTOJIHUB H3MepeHus. CTPOUTh OTPE3KU 3alaHHOM JTHHBI ¢
JImuHa momanoi. Kak MOMOIIBIO JUHENKHN. Y3HABATh 3aBUCHMOCTH MEX]y €IMHULIAMU
M3MEPUTD AJTUHY METPUYECKON CUCTEMBI MEP, BBIPaXKaTh OAHU €AMHULBI U3MEPEHUS
KPUBOW: JUIMH yepes npyrue. Haxoqurs omm0Ku Ipy nepexoie oT 0JHUX
CAMHUII U3MEPEHUS JUTHH K ApyruM. HaxoauTh 1uHBI
imomanblX. HaxoauTe 1yIMHy KpUBOU JIMHUU
OKpY>KHOCTb U KPYT. 2 [Pacno3HaBaTh Ha 4epTEXaX, PUCYHKAX, MOJIEIISIX OKPYKHOCTh U 2,47

Pannyc u tuametp
OKPYXHOCTH

kpyr. IIpuBoAUTH IPUMEpPBI OKPY’KHOCTH U KPYTra B OKPYKaIOILIEM
mupe. M300pakaTh OKpY>KHOCTB 33JAHHOTO Painyca C MOMOIIBIO
upkys. KoHeTpyupoBaTh anroputM BOCIPOM3BEICHHS PUCYHKOB U3
OKpPYXHOCTEH, CTPOUTH 110 AITOPUTMY, OCYHIECTBJATh CAMOKOHT-
[POJTB, IPOBEPSAST COOTBETCTBHE ITOIYIEHHOTO H300paKeHHS 3aJaHHOMY
pucyHky. M300paxaTh OKpYKHOCTHU 110

onucanuto. Mcmosb30BaTh TEPMUHOIOTHIO, CBSI3aHHYIO C
OKpPYXHOCTBIO. Y3HaBaTh CBOMCTBA OKPYKHOCTH




O0o0menne u
cHCTeMaTH3alMsA
sHaHuii. KoHTpo/IbHas
padora Nel mo Teme:
«JImHnm)

OnuceIBaTh U XapaKTepU30BaTh JIMHUY. BhIIBUIaTh rUIOTE3bI O
CBOMCTBaX JTUHUHN 1 000CHOBBIBATH nX. M300paxkaTh pa3inyHbie
ITHHAM, B TOM YHCJIE IPSMBIE U

okpyxHOCTU. KOHCTPYHpOBATh alNropuT™ NOCTPOESHUS JIMHU,
n300paxEHHON Ha KieTdaToil Gymare, CTPOMTH 110

QITOPUTMY, 0CYIIECTBJISATH CAMOKOHTPOIb, IIPOBEPSISI COOTBETCTBHUE
MOJIYy4E€HHOT0 U300pakeHus 3aJaHHOMY pUCyHKY. HaxoauTh AIMHBL
OTPE3KOB, IOMaHBbIX.

45

HatypanabHable unciaa 12 [Pumckas Hymepanus. YuTaTh 1 3aMUCHIBATH OOJIBIITHE HATYpaJbHBIC 5,6,7
/lecaTimaHast gricaa. Memosib30BaTh IS 3aMcH OOJBIIIX YUCET COKPAIICHHUS:
HyMepawuus. ThIC., MJTH, MJIpA. [IpeacTaBasATh yncia B BUAE CYMMBI Pa3paIHbIX
craraeMbixX. IlepexoauTh OT OJHUX €IUHUII N3MEPCHUS BETMUUH K
npyraM. HaxoauTh ommOKy IpH repexone OT OXHUX €IIMHHUL]
M3MEpeHHs K ApyruM. UUTaTh U 3aMCHIBATH YKCIIA B
HEITO3ULIMOHHOM
HaTypanbHslit ps. OnuceIBaThL CBOIICTBA HATYPaJIbHOTO 2,6,7
CpaBHEHHE YHCe. psaga. CpaBHUBATH U YNOPSIIOYMBATH HATYpaJIbHbBIC YKCIIA,
KoopauaatHas npsimasi. BEJMYHHEI (IUTH- HY, MacCy, BPEMsl), BEIpa)KEHHBIEC B pa3HBIX €IWHUIIAX
n3MepeHus. YepTUTh KOOPAMHATHYIO IIPAMYI0, H300paKkaTh YUCIa
TOYKaMU Ha KOOPAMHAT- HOM MPsIMOM, HAXOAUTH KOOPAUHATY
OTMEUEHHOM TOUKH
Kak oKpyrJIsifoT uncia. 'YcranaB/uBaTh Ha OCHOBE JJaHHOH MH(oOpMaIum, coaepxaiiei 1,4
[TpaBmiIO OKpYTIEHUS YUCIIO C HYJISIMHM Ha KOHLE, KAKOE 3HAYEHHE OHO BBIPAXKAET: TOUHOE
HATYpaJIbHBIX YUCEI. v npuommkEHHOe. OKPYIIATh HaTypallbHBIC YHCTIA 110
cMbIciTy. [IpUMEHSATH TIPaBUIIO OKPYTJICHUS] HATYPAIBbHBIX
YHCEN. Y4acTBOBATH B 00CYKICHIH BO3MOXKHBIX OIIHOOK B XOJIE H
[pe3yJIbTaTe BHIIOJIHEHUS 33JaHui Ha OKPYTJIIEHUE YHCE
[Ipumeps! pereHus PemaTs KOMOMHATOPHBIE 33]a9U ¢ TIOMOIIEIO TIepebopa Bcex 3,6
KOMOMHATOPHBIX 33]1a4. BO3MOJKHBIX BAPHAHTOB (KOMOHMHAITUI YUCell, CJIOB, TIPEJAMETOB H JAP.).
/lepeBO BO3MOXKHBIX MoaeanpoBaTh X0/1 PEIICHHUS C TIOMOIIBIO PUCYHKA, C IIOMOIIBIO
BapUAHTOB. nepeBa BO3MOXKHBIX BAPHAHTOB
O0001IeHne 1 Hcnoab30BaTh MO3UIUOHHBIA XapakTep 3allMCH YHCeN B IECATUYHON 2,6

cHCTeMaTH3aALUA
sHaHuii. KoHTpo/IbHas

adora Ne2 o Teme:

CHCTEME B XOJIC PeHICHUS 3a1a4. UHTATh U 3aMUCHIBATH HATYPAIbHEIC
4KCIa, CPABHHBATH 1 YNOPSI0UMBaTh uncia. U3o00paxkarts uucia

TOYKaMHU Ha KOOPAWHATHON NpsiMoil. OKPYIJISAITh HATYpaIbHbBIE




«HaTtypajabHbIe uucia. PemaTs KOMOMHATOPHBIE 33]]a4K C TIOMOIIBIO Tiepedopa Beex
THCTIA» BO3MOYXHBIX BAPHAHTOB
JleiicTBuUA C 21 [Croxenne Ha3piBaTh KOMIIOHEHTEI IEWCTBUM CIIOKEHUS U BEIYUTAHUS. 3aIINChI- 2,4
HATYPaJIbHBIMU HaTypaJIbHBIX YHCET. BaTh C MOMOIIbIO OYKB CBOWCTBA HYJIS IIPU CIIO)KEHUHU M BEIUNTAHHH.
THCJIAMH CBoiicTBa HyJIs IPU BoBINOTHATH CI0KEHUE U BRIUMTAaHUE HATYypajibHbIX yucel. [IpuMeHsaTh
clToKeHuHu. Berantanne B3aMMOCBSI3b CIIOKEHHS U BRIUUTAHUS IS HAXO0XKASHHUS HEM3BECTHBIX
HATYpaJbHBIX YUCEI KOMIIOHEHTOB ATHX JEHCTBHIA, AJISi CAMOIIPOBEPKU IIPU BBIIIOJIHEHUH
Kak JeHCTBHUE, 00- BRIUKCICHHH. HaxoguTh ommOKY 1 00BICHATE UX. MICIIOIB30BaTh
[pATHOE CJIOKEHHUIO. MPUEMBI IPUKUIKA U OLIEHKH CYMMBbI HECKOJIBKHX CJIaraeMbIX, B TOM
CBoiicTBa HyIIS MTPH YUCIIE B MPAKTUYECKUX CUTyaIusX. PemaTs TeKCTOBBIC 3aja4uu Ha
BbIYMTaHUH. [IpuKknaKa CJI0KCHUE ¥ BRIYUTAHHE, aHAJTM3UPOBATh U OCMBICIMBATH YCIOBHE
1 OIICHKA 3aJ1aun
'YMHOXKEHUE Ha3sbIBaTh KOMIIOHEHTHI ICHCTBUN YMHOXEHUS U IETICHHUS. 1,7
HATypaIbHBIX YHCET. 3anuchIBaTh ¢ IOMOIIBIO OYKB CBOWCTBA HYJIS U €IUHUIIBI TIPH
CBoiicTBa HyIS U [YMHOXKCHHH U JieJICHNY. BBINOJHATL YMHOXEHHUE U JISTICHUE Ha-
€MHULBI TTPU TypaJIbHBIX uncel. [IpuMeHsITh B3aUMOCBSI3b YMHOXKEHHS U ICTICHUS
yMHOXeHUU. JleneHue TS HAaXOXKIEHUS HEN3BECTHBIX KOMIIOHEHTOB 3THX JACHCTBUH, JIJIs
HATypaIbHBIX YHCET CaMOTIPOBEPKH TIPH BHITIOTHEHUHT
KaK JICHCTBUE, BbIurcieHni. Memosib30BaTh NPUEMBI IPUKUIKY U OLIEHKH
0OpaTHOE YMHOXKEHHUIO. MPOU3BEACHUS HECKOJILKUX MHOXHUTEIEH, MPUMEHSITh IPUEMBI ca-
CBoiicTBa HyIIS U MOKOHTPOJISI IIPY BBITIOJIHEHUH BhIYHciIcHUA. HaxoaquTh oMok 1
CTMHUIIBI TIPH JISTICHUH 00BSCHSTH UX. PemiaTh TEKCTOBBIE 33]]a4l HA YMHOXKEHUE U
nesieHne, aHAJIM3UPOBATh U OCMBICJIMBATH YCIOBUE 33713~
YU, AHAJTU3UPOBATH YHCIIOBBIE ITOCIIE-
TOBATEIIFHOCTH, HAXOAUTH TIPABUIIA UX KOHCTPYUPOBAHHUS
[IpaBuna nopsaka BbIuMCJISITh 3HAUCHUS YUCIOBBIX BBIPAXKEHUH, COJIEPKAIINX JTCUCTBUS 57
ineficTBuii. Berunciaenne [Pa3HBIX CTYMEHEH, CO CKOOKaMu 1 0e3 CKO-
BHAUEHUM YMCIOBBIX 0ok. OnepupoBaTh MaTeMaTHIECKUMH CHMBOJIAMH, JICHCTBYS B
BBIPKEHUN O CMBICIIE COOTBETCTBUH C TIPABUIIAMH 3aMUCH MATEMATHIECKIX
CKOOOK; COCTaBJICHUE U BEIp2)KCHUH. PelaTh TeKCTOBBIC 331a4l apU(PMETHICCKIM CITOCOO0M,
BAITMCh YHUCIOBBIX MCTIONB3YS Pa3IMYHbIC 3aBUCHMOCTH MEX]y BEJTMUHHAMH (CKOPOCTH,
BhIpakeHUH. Perenne BpEMsi, pacCTOsIHHE; paboTa, MPOU3BOAUTEIBHOCTD, BPEMS U
Bamadq. T.11.): AaHAJU3UPOBATH U OCMBICJUBATH TSKCT 33/1a4H; OCYLIECT-
BJISITH CAMOKOHTPOJIb, TIPOBEPSISI OTBET HA COOTBETCTBUE YCIIOBHIO
IBosBeneHue OnepupoBaTh CUMBOJIHYECKON 3aMHCHI0 CTETICHU YUCIIa, 3aMCHSS 34,6

HATYypaJIbHOTO YHCTIa B
CTeleHb, KBaapaT U Ky0
uucna. Berancnenue
BHAYCHHUI BBHIPAKEHUH,

[IPOU3BEJCHNE CTENEHBIO U CTENIEHb IPOU3BE-

neHreM. BoIluMeasTh 3HaUeHus CTeNeHel, 3HaUeHN s YUCITOBBIX
BBIPAXEHHUH, COAEPIKALINX KBAaJApaThl M KyObl HATYpaIbHbIX

uricen. IIpuMeHsiTh TPUEMBI IPUKUIKH M OIIEHKU KBaIpaTOB M KyOOB

HaTypaJbHbIX YUCEII, OCYHIECTBJIATH CAMOKOHTPOJIb IIPU BBITIOJIHEHUN




COACPpIKAIMX CTCIICHU.

BBHIYHCICHUN. AHAJU3UPOBATH HA OCHOBE YHCIIOBBIX 3KCIIEPUMEHTOB
3aKOHOMEPHOCTH B IIOCIIEIOBATENFHOCTAX UMD, KOTOPHIMU
OKaHYHMBAIOTCSI CTETICHH HEOOBIINX YHCET

/IBr>xeHue B PemiaTh TEKCTOBBIC 32/1a4H apU(PMETHICSCKAM CIIOCOOOM, HCIIONIB3YS 24,7
MTPOTHUBOIIOJIOKHBIX 3aBUCHUMOCTb MEX]y CKOPOCThIO, BpEMEHEM,
HaAIPaBICHUSIX, [PACCTOSTHUEM: aHAJIM3UPOBATH U OCMBICIAMBATH TEKCT
CKOpPOCTH COJIDKCHNS, 3a7a9; MOJIEJUPOBATDH YCIIOBHE C IOMOIIBIO CXEM U PU-
CKOpPOCTb yJalICHHUS. CYHKOB; nepegopMyJMpPOBbIBATH YCIOBUE; CTPOUThH JIOTHYECKYIO
/IBrm>keHue 1o peke, LIETIOYKY PaCcCYKIEHHI; KpUTHYECKH OLIEHMBATH MTOTyYeHHBII
CKOPOCTH IBIKCHUS 110 OTBET, OCYIIECTBJISATH CAMOKOHTPOJIb, IIPOBEPSIS OTBET HA
TEUEHHIO, IPOTUB COOTBETCTBUE YCIOBUIO
redyeHus. Pemenue
Bajgau.
Oooouenue u BbIuucJasiTh 3HAYCHUS YUCIOBBIX BBI- 4,7
cucmemamu3ayus pakeHuil. Ha3pIBaTh KOMIIOHEHTHI apU(PMETHIESCKUX
Buanuii. Konmponvnas NeicTBUNA, HAXOAUTH HEU3BECTHBIE KOMITIOHEHTHI
paboma Ne3 no meme: neiicTBHiA. 3anuchIBaTH B OyKBEHHOH (opMe CBOICTBA HYJIS U
«deiicmeus c CIMHUIIBI TIPU CJI0KCHUH U BRIYUTAHUH, YMHOKCHUH U e~
HamypanibHbIMU nmernu. Ha3bIBaTh OCHOBAaHHE U ITOKA3aTeNb
uucramuy CTETICHH, HAXOAUTh KBaJPATHl U KyObl YHCEeN, BBIYHCISATD 3HAUCHUS
BBIpKEHUH, cofepkanux creneHu. UceeoBaTs 3aKOHOMEPHOCTH,
CBSI3aHHBIC C OTIPEJICJICHUEM NTOoCTIeTHEN (P
CTETICHH, MPUMEHSATh ITOTyICHHBIC 3aKOHOMEPHOCTH B XOJI€ PEIICHUS
3amad
HMcnoan3oBanue 10 [[IepemecTuTeNbHOE U 3anuCchIBaTh C IOMOIILI0 OYKB NMEPEMECTHTEIFHOES H COYETATEIIBHOES 5,7
CBOMCTB AelicTBHIl COYeTaTeNbHOE CBOMCTBA CJIO’KEHUS U yMHOKeHUs. DOpMyIMpOBaTh NIpaBUiIa
NPH BbIYUCICHUSAX CBOWCTBA. Y J0OHBIE peoOpa3oBaHUs YUCIOBBIX BRIPAKEHHI Ha OCHOBE CBOIMCTB CIIOKECHUS
BBIUMCIIEHUS. 1 yMHOXeHUs. Mcnonp30BaTe CBOMCTBA NEHCTBUN Il TPYIIITUPOBKH
CllaraeMbIX B CyMME U MHOXKUTEJIEH B MPOU3BEICHUH, KOM-
MEHTHUPOBATh CBOU ACHCTBUS. AHATM3UPOBATH U PACCYXAAaTh B XOJIE
MCCIICIOBAHUS YMCIIOBBIX 3aKOHOMEPHOCTEH
PactipenenurenbHoe OOCyX1aTh BOBMOKHOCTh BBIYUCIICHUS IJIOMIA U MPSMOYTOJILHUKA, 34
CBOIICTBO YMHOXEHHUS COCTaBJICHHOTO U3 IBYX MPSIMOYTOJIBHHKOB, PA3HBIMHU CIIOCOOaMH.
OTHOCHUTEJIHHO 3anuceIBaTh pacnpeaeuTeIbHOEe CBOMCTBO YMHOKEHHS OTHOCUTENBHO

cinoxeHus. [Ipumepsl
BBIYMCIICHUI C
HMCII0JIb30BaHUEM
[pacrpeneIuTeIbHOTO
CBOICTBA.

CJIO’KCHHUS C ITOMOIIBI0 OYKB. DOpMyIHpPOBATh M IPUMEHSTH IPABHUIIO
BBEIHECCHUS O0IIEr0 MHOYKUTEIIS 38 CKOOKHU M BBIIIOJTHATH 0OpaTHOE
npeoOpa3oBaHue. YUacTBOBATh B 00CYXKICHHH BO3MOXKHBIX OIIHOOK B
LIeroYKe MpeoOpa3oBaHmsl YUCIOBOTO BhIpaXKeHHs. Pelarh TeKCTOBbIC
3amaun apu(PMETHISCKUM CIIOCOOOM, TIpEeIaraTh pa3Hbie CIIOCOOBI




pereHust

3amaun Ha YaCTH. AHAJU3UPOBATH U OCMBICIUBATH TEKCT 6,7
3ajauy Ha ypaBHUBA- 3anayu, nepedopMyJIUpOBLIBATH YCIIO-
HUeE. B, U3BJIEKATHh HEOOXOIUMYIO HHPOP-
Maruo. MoaeJMpoBaTh YCIOBHE 3a/1a4u, UCTIONb3Ys PealbHble
MpeaMeTsl M pPUCYHKH. PemiaTh 3a1au Ha 4acTH U Ha ypaBHUBAHUE IO
npeniokKeHHoMy Many. IlimaHupoBaTh X0/ pelieHus 3a1a4uu
apudMeTnIecKkuM crocoooM. OueHuBaTh MOJIYYSHHBIH OTBET, OCY-
IeCTBJIATh CAMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE
ycaoBuio. [IpuMeHSTH HOBBIE CLIOCOOBI pacCyKACHUS K PEIICHUIO
3a/a4, OTpayKaIOIIMX )KU3HEHHbIE CUTYallun
Qbo6uenue u I['pynnupoBaTh ciaracMbie B CyMME U MHOXHUTEIH B 1,3
cucmemamu3ayus npousBefeHrH. PackpbIBaTh CKOOKH B TPOM3BEJCHUN 1 BLIHOCHTDH B
Bnanuil. KoHTpoIbHas CyMMe OOIIHUHA MHOXKHTENb 32 CKOOKH. [IpuMeHsATh pazHOOOpa3HbIe
pa6ora Ned no Teme: MPUEMBI pallMOHAIIN3AaLAN BEIYUCIICHUH, 3aIIUCBIBAsI
«Hcnonb3oBanue COOTBETCTBYIOILYIO LIETIOUKY paBeHCTB. Pemarp 3aiaun Ha yacTy, Ha
CBOICTB HelCTBUIA YpaBHUBaHHUE
MPH BHIYMCIEHUTX)»
Yrasl u 'Yroi. buccexkrpuca PacnozHaBaTh Ha 4epTEKAX, PUCYHKAX U MOACIIAX 2,4
MHOT'OYT0JIbHUKH yraa. Buaer yriios yrisl. Pacno3HaBaTh IpsMoi, pa3BEpHYTHIN, OCTPBIM, TYHOU
yroi. M3006paxkaTh YIibl OT PyKH U C UCIONb30BaHUEM YEPTEKHBIX
MHCTPYMEHTOB Ha HEIMHOBAHHOM M KJIETYATOU
Oymare, MoJeIMpPOBaTh U3 OyMaru u 1p. MaTepuajioB. PacnosHaBars,
MO/1eIMPOBATh OMCCEKTPUCY yIiIa
Benuuunel yrios. Kak Pacnio3HaBath Ha uepTeXax, pUCYHKaX, U MOAEIAX IIPSAMBIE, OCTpbIE, 1,5
M3MEPUTH BEIUYUHY TYIBIE U Pa3BEPHYTHIE YIJIbl. FI3MepATh C MOMOILBIO TPAHCIIOPTHPA U
yraa. [Tocrpoenue yria CPaBHUBATH BEIMUMHBI YIJ10B. CTPOUTD YIJIbI 331aHHON BEJTMYUHBI C
BallaHHOW BEJIMYHMHBI. MTOMOIIBIO TPAHCTIOPTHpa. PemaTs 3agaun Ha HaXOXKACHHUE TPaTyCHOM
MEpBI yTJIOB
IMHOTOyTOJIBHUKU. Pacrio3HaBaTh MHOIOYTOJIBHUKHY Ha YEPTEKaAX, PUCYHKAX, HAXOJUTDb UX 3,7
[Tepumetp AHAJIOTH B OKpYXarolieM Mupe. MozenpoBaTh MHOTOYTOJIbHUKH,
MHOTOYTOJIbHHUKA. MCTIONB3Ys OymMary, MpoBOJIOKY U JIp., H300paskaTh HA HETMHOBAHHOW U
/Tuaronann KieTyaToi Oymare. MI3MepsTh JUIMHBI CTOPOH U BEJIMYUHEI YTIIOB
MHOTOYTOJIbHUKA. MHOTOYT'OJIbHUKOB. [IpoBOAMTH AMAaroHanu MHOTOYTOJbHUKOB.
Brimykiibie Mcnonp30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C MHOTOYTOJIbBHUKaMHU.
MHOTOYT OJIbHUKHU KoHcTpynpoBaTh aJlrOpuT™M BOCIIPOU3BEACHUS PUCYHKOB,

MOCTPOCHHLBIX U3 MHOT'OYT'OJIbHUKOB, CTPOUTH 110 aJITOPUTM
b b

OCYHICCTBJIATH CAMOKOHTPOJIb, ITPOBEPSA COOTBETCTBUC NNOJTYICHHOT'O




I/I306pa)KCHI/I$I 3aJaHHOMY PDUCYHKY. Breruucnsts NEpUMETPBI
MHOT'OYT'OJIbHHUKOB.

O6001eHEe U cUCTEMa- MoJenpoBaTh MHOTOYTOJIBHUKH, UCTIONB3Ysl OyMary, IpoBOJIOKY U 6,7
TH3AL 1p., 1300pakaTh Ha HEMMHOBAHHOM U KIIeT4aToil Oymare.
sHaHuil. KoHTposabHas PacmioznaBath npsiMble, OCTpbIE, TYIbIE YTIIBl MHOTOYTOJEHUKOB.
padota NeS no Tteme: V3MepsITh JUTMHBI CTOPOH W BEIMYMHBI YTIIOB MHOTOYTOJIbHUKOB.
«Yrasl M300pakaTh MHOTOYTOJIbHUKH. Pa30MBaTh MHOTOYTOJIBHUK K
W MHOTOYTOJILHUKI COCTaBJIITH MHOTOYTOJIbHHK M3 331aHHBIX MHOTOYTOJIEHHKOB.
Omnpenenars YUcIo JuaroHaneil MHoroyronsHuka. Mcnomas3oBath
TEPMHUHOJIOTHIO, CBSI3aHHYIO C MHOTOYyroJIbHUKaMH. KOHCTpyupoBath
AJITOPUTM BOCIIPON3BEICHNS PUCYHKOB, TOCTPOCHHBIX W3
MHOTOYTOJIEHIKOB, CTPOHTS 110 aJITOPUTMY, OCYIIIECTBIIATH
CaMOKOHTPOJIb, IPOBEPSISI COOTBETCTBHE MOJIYICHHOTO H300paskeHHs
3aIaHHOMY PHUCYHKY. BBIABHTaTh THIIOTE3BI O CBOMCTBAX
MHOTOYTOJIEHIKOB X 0OOCHOBBIBATh MX. BRIUHCIATE TeprIMeETpHI
MHOTOYTOJTEHIKOB
/leTMMOCTB YHceT 16 |[denurenu uucina. DopMyIHPOBATH ONPEICNICHUS MOHATHH «IETUTEIb» U «KPaTHOE» 15
KpaTHble uncna YHcia, ynoTpedasaTh ux B peurd. Haxoaurs HanOombIMit 00LHi
NeTuTeNh U HaUMEHbIIee o0Iee KpaTHOE ABYX
YHCeN, HCMOJIb30BATh COOTBETCTBYIOIINE 000-
3HadyeHUs. PeliaTh TEKCTOBBIC 3a1aUH, CBA3aHHBIC C ICITUMOCTHIO
qHCcen
Uncna mpocTsle, DopMyIMPOBATh ONPEIENICHNS IIPOCTOIO U COCTABHOTO YUCIIA, 2,6
COCTaBHbIC U yHCio 1. [PUBOIUTD IIPUMEPBI IPOCTHIX U COCTABHBIX YHCEN. BBIMONHATE
Perero Opartochena. [pa3noKeHHe YKcia Ha IPOCThle MHOXKUTENH. M cronb30BaTh
MaTeMaTHYECKYIO TSPMUHOJIOTHIO B PACCY)KICHUAX IS OOBSICHEHHUS.
HaxomuTs mpocThie Yicia, BOCHIOIb30BABIIUCH «PELICTOM
OpaTtocdeHay 1o MpeasokeHHOMY B ydeOHHKe IUTaHy. BBIACHATD,
SIBJISICTCSI JIM YHCIIO COCTaBHBIM. VCIIoap30BaTh TabIMILy IPOCTHIX
urcen. [IpoBoUTh HECTOKHBIC HCCIEIOBAHNS, OIIMPASICh HAa YHUCIIOBEIC
PKCIEPHMEHTHI (B TOM YHCIIE C TOMOIIBIO KOMITBIOTEPA)
JlemnmocTh dopmynpoBaTh CBOWCTBA IETMMOCTH CYMMBI M IPOU3BEICHUS, 15
MPON3BENICHUSI. NTOKa3bIBATh YTBEPKICHHUS, 00paIasich K COOTBETCTBYIOIINM
JleTMMOCTb CyMMBI. (bopmynupoBkam. KOHCTpyHpOBaTh MaTEMaTHUECKUE YTBEPIKICHHS C
KonTpnpumep MOMOIIBIO CBSI3KU «ECIIH..., TO ...». ICIIOJIB30BaTh TEPMUH KKOHTP-

MIPUMEP», ONIPOBEPTaTh YTBCPIKACHUEC 06mer0 XapakTepa ¢ MOMOIIbIO




KOHTpIIpUMEpa

[Ipu3Haku NEeNUMMOCTH DopMyIMpOBaTh IPU3HAKU JETUMOCTH Ha 2, Ha 5, Ha 10, Ha 3, Ha 9. 4,7
Ha 10, Ha 5 m HA 2. [TpuBOAUTH IPUMEPHI YHCEN, JSISIIUXCS U HE JENSIIAXCS Ha KaKoe-
[Tpr3HaKy JETUMOCTH im0 M3 yKa3aHHBIX YHCEN, JaBaTh Pa3BEPHYTHIC TOSICHCHMSI.
Ha 9 1 Ha 3. KoHcTpynpoBaTh MaTeMaTH4ECKUE YTBEPXKICHUS C IIOMOLIBIO CBSI3KU
(ECIIH..., TO ...», OOBEANHATH ABA YTBEPKICHUS B OJHO, HCIIOIB3YS
CIIOBOCOYETaHHE «B TOM U TOJIBKO TOM ciydacy. [IpuMeHsTs Ipu3HaKu
neuMocT. Mcronp30BaTh MPU3HAKK JEIMMOCTH B PACCYKICHUSIX.
OOBACHATH, BEPHO WIIM HEBEPHO YTBEPKICHHE
[IpuMeps! geIeHus BEITONHATE AEJICHUE C OCTATKOM TIPU PEIICHUU TEKCTOBBIX 33134 U 3,5
MIICEN C OCTATKOM. WHTEPIIPETUPOBATH OTBET B COOTBETCTBHH C ITOCTABICHHBIM BOIIPOCOM.
OCTaTKu OT IETICHUS. KnaccupunupoBats HaTypajdbHBIE YHCa (YETHRIC H HEUYETHBIE, 110
OCTaTKaM OT AelieHus Ha 3, Ha 5 ¥ T.1L.)
O00011IeHME U CUCTEMA- [IpUMEHSATH TIOHATHS, CBSA3aHHBIC C ISTMMOCTBIO HATYPAJIBHBIX YHCEIL. 2,6
TU3aLns Mcnons30BaTh CBOMCTBA M MPU3HAKHU JETUMOCTH. JlOKa3bIBaTh U
saanuil. KoHTpoabHnas OTIPOBEPraTh C HOMOIIBI0 KOHTPIIPUMEPOB YTBEPKACHUS O JCITIMMOCTH
pa6ota Ne6 nmo Teme: uucen. Pemars 3a1a4n Ha IE€IEHUE C OCTAaTKOM
«J{eJIMMOCTD YHCeD)
TpeyroJLHUKH U 10 [Knaccuduxamms Pacno3naBath TpeyroJbHUKU Ha YePTEkKaxX U pUCYHKAX NPUBOIUTD 1,7
4eThIPEeXyroJbHUKH TPEYroJIbHUKOB I10 MpUMEpPHI aHAJIOTOB ATUX (PUTYP B OKpYXkaroiieM Mupe. M300paxartb
CTOpOHAM. TPEYTOIBHUKU OT PYKH H C HCIOIH30BAaHUEM USPTEKHBIX HHCTPYMEH-
IPaBHOOCIpEHHBII TOB, Ha HEIMHOBAHHOW M KJIETYATOW Oymare; MOJICINPOBATh,
TPEYTOJIBHHUK. HCTIONIB3Yys Oymary, IpoBOJIOKY U Jip. MccnenoBaTh CBOHCTBA
Knaccugukanus TPEYTrOJILHUKOB IyTEM SKCIEPUMEHTA, HAOMIOACHUS, U3MEPEHNS,

TPEYrOJIbHUKOB IO
yTJam.

MOJIEIUPOBAHUS, B TOM YHCJIE, C UCMOIb30BAHUEM KOMIIBIOTEPHBIX
nporpamm. M3MepsTh JUIMHBI CTOPOH, BEIMYUHBI YIJIOB TPEYTOMlb-
HIKOB. KitaccuummpoBaTh TpEYroJIbHUKH 110 yTilaM, IO CTOPOHAM.

Pacrio3HaBaTh paBHOOEAPEHHbIE 1 PABHOCTOPOHHUE TPEYTOIBHHUKH.
Vcronp30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C TPEYTOJIbHUKAMHU.
BbIBUraTh rHIIOTE3HI O CBOMCTBAX PaBHOOCAPEHHBIX,
[PAaBHOCTOPOHHHX TPEYTOJIbHUKOB, 00OCHOBHIBATH NX. OOBSCHATH HA
puMepax, OIPOBEPraTh ¢ IOMOIIbLI0 KOHTPIIPUMEPOB YTBEPHKACHUS O
CBOMCTBax TpeyrojbHUKOB. Haxoauts nepuMeTp TpeyrojabHUKOB, B
TOM YHCIIe, BRITONHSS He0OX0IMMbIe H3MepeHus. KoHcTpynpoBath
OpPHAMEHTBHI U TTAPKETHI, H300pakast UX OT PyKH, C IOMOIIBIO
MHCTPYMEHTOB, a TAKXKE HCIIOJIb3YsI KOMIIBIOTEPHBIE IPOrpaMMBbl

[Mousitue riommaau Gpurypsl; eAMHULBI M3MepeHus riotaau. [Tnomanp
psSIMOYTOJIbHUKA, KBajpaTa. [IpnlimmkEéHHOE H3MepeHne TUIOLIAIN
(buryphl Ha KIeTyaToi Oymare




[IpsIMOYTOJTEHUK. [MonsTHe MO U (GUTYPHL; CAMHHUIBI U3MEPEHUS TUToaay. [lmomanms 34,7
Ksanpar. [Toctpoenue MPsIMOYTOJIbHUKA, KBajparta. [[pubnmkEéHHOe N3MEpeHne IIIoMAaan
MPSIMOYTOJIbHUKA. (urypsl Ha K1eT4aToi Oymare
[lepumeTp mpsMoy-
ronpbHUKA. [[naroHanm
MPSIMOYTOJIbHUKA.
PaBHbIC DUTYDEL. Pacrio3HaBathk paBHBIE (QUTYPBI, POBEPATH PABEHCTBO (PUTYD 1,6
[MpuzHaku paBeHCTBA HanoxeHueM. 300paxats paBHble purypsl. PasouBate Gurypsl Ha
[PaBHBIC YaCTH, CKJIAJIBIBATH (PUTYPHI U3 PABHBIX YaCTCH.
(O00CHOBBIBaTh, O0BSCHSTH Ha MMPUMEPaX, ONPOBEPTaTh C TTOMOIILIO
KOHTPIIPUMEPOB YTBEPKACHUS O paBeHCTBE GuUryp. @opMyanpoBaTh
MPU3HAKU PABEHCTBA OTPE3KOB, YIJIOB, MPSIMOYTOJIHHUKOB,
OKpyxHOCTeH. KOHCTpyHpOBaTh OpHAMEHTHI M TTAPKETHI, H300paKas
WX OT PYKH, C IIOMOIIbI0 HHCTPYMEHTOB, & TAKXXe UCIIOIB3YS
KOMITBIOTEPHBIC
[Tomans GUryps. HaxomuTh npubmmkéHHOE 3HAYCHNUE TUIOMAAN GUTyp, pa30uBas UX Ha 2,6
[Tomans npsamoy- enMHUYHBIC KBapaThl. CpaBHUBATH QUTYPHI M0 IUIOMAAN U
ronpHUKA. [T1011a18 nepuMeTpy. Pemarhp 3a1aun Ha HAXOXKACHUE TIEPUMETPOB U TUIOMIaAeH
ApEHBI IIIpKa KBaJ[PaTOB M MPSIMOYTOJIHHUKOB. BBITeIATDH B yCIOBUM 331a4H
TaHHBIE, HEOOXOAUMBIE JUIs €€ PEIICHUS, CTPOUTH JIOTHUECKYIO
[IETIOYKY PACCYKICHHUH, COMOCTABJIATH MOTYYCHHBIA PE3YJIbTAT C
[YCIIOBHEM 3aJlauH
O6o00mmenue u Pacnio3HaBath TpeyroJbHUKH, MPSIMOYTOJBHUKY HA YepTekKax U 34,7

cCUCTeMaTHU3alus
sHaHuil. KonTposabnas
pa6ora Ne7 nmo Teme:
«TpeyronbHuKkH 1
YeThIPEeXyroJIbHUKI)

[PUCYHKaX, OTIPEENATh BUA TPEYTOJILHUKOB. M300pakaTh
TPEYTOJIbHUKU, IPAMOYTOJIBHUKU C IIOMOLIbI0 HHCTPYMEHTOB U OT
pyku. HaxoauTe nepumeTp TpeyroibHUKOB, IPSAMOYTOJIbHUKOB. BbI-
YMCIIATH ILIOLAN KBaJpaTOB U IPSMOYTOJILHUKOB. Pemats 3a1aun Ha
HaXO0KJEHNE NEPUMETPOB U IUIOIIAJEH KBaIpaToOB U
MPsIMOYTOJIbHUKOB. MCClle40BaTh CBOMCTBA TPEYTOJIBHUKOB,
MPSIMOYTOJIBHUKOB ITyTEM SKCIIEPUMEHTA, HAOIIOICHNUS, U3MEPCHHS,
MOJIETIMPOBAHUS, B TOM UHUCIIE, C UCIIOIb30BAHUEM KOMIIBIOTEPHBIX
[Iporpamm.

DopMyIMpOBaTh YTBEPKJIEHHUS O CBOMCTBAX TPEYTOJIbHUKOB,
MPSIMOYTOJIBHUKOB, PaBHBIX (Guryp. OO0CHOBBIBATH, OOBSICHSTH HA
MpuMepax, ONpPOBEPraTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPXKICHUS O
CBOMCTBaxX TPEYrOJIbHUKOB, MPAMOYTOJLHUKOB, PABHBIX (DUTYD.
KoncTpyrpoBaTh alrOpUTM BOCTIPOU3BEIAEHUS PUCYHKOB, ITOCTPO-
€HHBIX U3 TPEYTOJIbHUKOB, IPSIMOYTOJIBHUKOB, CTPOUTH 110 AITOPUTMY,
OCYILECTBJIATH CAMOKOHTPOJIb, IPOBEPSIsl COOTBETCTBUE NOIYYEHHOTO

M300paXeHUS 3aJaHHOMY PUCYHKY. KOHCTpyHpoBaTh OpHaMEHTHI U




MapKEThbI, B TOM YUCJIC, C UCIIOJIB30BAHHEM KOMIIBIOTCPHBIX IIPOTpaMM

/Ipodu 19 |lenenue nenoro Ha MoaesmpoBaTh B rpagu4ecKoii, npeaMeTHoH GpopMe T0au U JpodH (B 5,7
inoiu. Uro takoe 1poOs. TOM 4YHUCJIE C IOMOIIBIO KOMIIbIOTEpa). One-
[IpaBuibHBIE U pUPOBATh MaTEMAaTHYECKUMH CHMBOJIAMH: 3alMCBIBATH JIOJH B BU/IE
HeTIpaBIIbHBIE IPOOH. 0OBIKHOBEHHOI 1po0u, ynTaTh Apodu. Ha3sIBaTh yncinurens n
M300paxenue gpodeit 3HaMEHATENb OOBIKHOBEHHON APOOU, 00BSACHATH UX COJCPKATEIBHBII
TOYKaMH Ha cMbIcT. OTMedaTs ApoOU TOUKaMHU KOOPAWHATHOM mpsi-
KOOPAWHATHOM IPSMOH. MOH, HAXOAUTH KOOPJIMHATHI TOUEK, OTMEYEHHBIX Ha KOOPAWHATHOM
mpsMoii. PemaTh TeKCTOBBIE 3aja4M C OTIOPOH Ha CMBICI TIOHATHS
npoou. IlpuMeHsTh ApoOH IS BRIPAXKEHYSI SAMHUIL H3MEPEHUS
TUTHHBL, MAacChI, BPEMEHH B 00Jiee KPYITHBIX eIHHULAX
OCHOBHOE CBOICTBO @DopMyJIHPOBATH OCHOBHOE CBOMCTBO JIPOOH W 3aMUCHIBATH €TO C 1,4
ImpoOu. PaBHbIE IpoOH. rmoMo1Isio Oyks. MoaeaMpoBaTh B rpaduueckoit popme u ¢
[MpuBenenne npodu k MOMOIIBI0 KOOPMHATHO! MPSMOM OTHOILIEHUE PaBEHCTBA JPO-
HOBOMY 3HAMEHATEITIO. Ocii. [IpuMeHsITL OCHOBHOE CBOMCTBO JPOOH K IIpeoOpa30oBaHUI0
CoxkpartneHue qpooei. npo6eii. HaxoauTh OIMOKY ITPH COKPANICHUN APOOCH min
MPUBECHUH UX K HOBOMY 3HaMEHATEINI0 1 00bSICHATH UX. AHA-
UIM3MPOBATD YHCIIOBBIE TTOCIIEA0BATEIFHOCTH, WICHAMH KOTOPBIX
SIBISTFOTCST APOOH, HAXOAUTD ITPaBIIIa UX
KOHCTPYHPOBaHUS. AHAJIM3NPOBATH YHCIOBbIE 3aKOHOMEPHOCTH,
CBSI3aHHBIEC C OOBIKHOBEHHBIMH po0siMu. IIpuMeHsITHL 1pobu u
OCHOBHOE CBOICTBO JIpOOH NPH BBIPAXKEHUN €AWHHI] H3MEPEHUS
BEJINYNH B O0OJIee KPYIHBIX eIMHUIIAX
CpaBHeHue apodei ¢ MopaenupoBarh ¢ MOMOIIBI0 KOOPAUHATHON MTPSIMOM OTHOIIICHUS 34
O/IMHAKOBBIMHU «OOJBIIIe» U «MEHBIIIEe» JIJIsl OOBIKHOBEHHBIX JIpo0eii. CpaBHUBATH
BHAMEHATEIISAMHU. poOu ¢ paBHBIMH 3HAMEHATESIMU. [IpUMEHSTh pa3IudIHbIe TPUEMBI
[MpuBenenue npodeit k CpaBHEHHMs IpoOeH ¢ pa3HBIMU 3HAMEHATEJISIMH, BEIONpast Hanboiee
0011IeMy 3HAMEHATEIIO, MOAXOSAIINI TPHEM B 3aBHCMOCTH OT KOHKPETHOH CHTYalINH.
cpaBHEeHHE podeii ¢ HaxomuTs criocoOb! penieHns 3a/1a4, CBI3aHHBIX C YIIOPSAA0YNBAHHEM H
[Pa3HBIMU CpaBHEHHEM ApoOeit
BHaAMCHATCIISIMHU.
HexoTopsie npyrue
MpUEMBI CDAaBHEHUS
ImpoOei.
/lenenue u 1podu. MopaenupoBaTh B rpagUIecKoil 1 IpeMETHON GopMe CyIIeCTBOBaHNE 1,7

IIpencraBnenue
HaTypaJbHBIX YUCEN
IMpoOsIMH.

YacTHOTO JUIS JIIOOBIX ABYX HATYpaJdbHbIX uuced. OmepupoBaTh
CHMBOJIHBIMH (DOPMaMU: 3aMIUCHIBATh PE3YIbTAT JICIICHHS
HATypaJbHBIX YHCEN B BUJE JPOOH, IPEACTABIATh HATypaJIbHbIE YUCIIa
0OBIKHOBEHHBIMU APOOSIMU. PeliaTh TEKCTOBBIE 3a/1a4H, CBS3aHHBIE C

JCJICHUEM HAaTypaJIbHbIX YHUCEJI, B TOM YHUCJIC, 3aJa491 U3 peanLHoﬁ




MPaKTUKN

O6001eHEe U cUCTEMa- MopenupoBaTh B rpagU4ecKoi, IpeIMeTHOH (popMe MOHITHS U 4,6
TU3ALUS CBOWCTBA, CBSI3aHHBIE C IOHATHEM OOBIKHOBEHHOU Jpo0H (B TOM 4HCIie
sHaHuil. KoHTposabHas C TIOMOIIBI0 KOMITBIOTEPA). 3aIMChIBATh U YUTATH OOBIKHOBCHHBIC
padora Ne§ nmo Teme: npo6u. COOTHOCHTH POOU M TOUKH Ha KOOPIHHATHOM MPSIMOH.
«dpoom» [IpeoOpazoBEIBaTH APOOH, CPABHUBATH U YIIOPSIOUNBATH UX. [IpoBo-
TUTH HECIIOJKHBIE HCCIICAOBAHNUS, CBA3aHHBIE CO CBOHCTBAMHE JPOOHBIX
YICEI, OMHIPAasCh Ha YHCIOBBIE SKCIICPIMEHTEI
eficrBus ¢ apoosimul 35 [CioxkeHue u MoaennpoBaTh CIIO)KEHUE U BEIYUTAHUE IPOOCH ¢ TTIOMOIILIO 1,6
BBEIYUTAHUE APOOCH C [pEATbHBIX 0OBEKTOB, PHCYHKOB, cxeM. dopMyJin-
OTMHAKOBBIMH POBaTh U 3aMHCHIBATH C TOMOIIBIO OYKB IpaBHIIa CIOKEHHS U
BHAMECHATEISIMH. BEIYUTAHUS IpOOEH ¢ OTNHAKOBBIMHU 3HAMCHA-
CroxxeHue u TeNAMH. BBINOTHATH CJI0KEHHE U BRIUUTAHUE APOOCH C 0TUHAKOBBIMH
BBIYUTAHUE APOOCH C Y C pa3HbIMU 3HAMEHATEIISIMH, UCTIOJB3Ysl HABBIKU MPe00pa3oBaHuUs
[Pa3HBIMU 3HAMeE- npoOeii; TonoJaHATH ApoOk 10 1. [IpEMeHATH CBOKCTBA CIIOXKCHHS
HATEJISIMU. VTS paI[OHAIM3alliK BBIYKMCICHU. PelaTh TeKCTOBbIC 331a4H,
coJieprKallre IPOOHbBIE TaHHbIE
CwmemanHas ApoOb. OOBACHATD TPUEM BBIIICIICHHS 1IETI0N YaCTH U3 HEPABUIBHOM APOOH, 2,3
BriaeneHue 1enoi MPeCTaBICHHs CMEIIAHHON TIPOOU B BHIIC HETPABHIBHOM
gacTH U3 1 BBITOJIHSITH COOTBETCTBYIOIHE 3aIIICH. BBIMOIHSATE CIIOKEHHE T
HETIpaBUIBHOM ApoOU U BEIUMTAHHE CMEIIaHHBIX Apobeii. KoMMeHTHPOBATH X0 BBHIUHC-
MpeCTaBICHIE nenust. Ucmosipb30BaTh mpuéMbl IPOBEPKHU PE3yiibTaTa
CMEIIaHHOW IpoOH B BbIunciieHus. Mcciie10BaTh YMCIOBBIE 3aKOHOMEPHOCTH
BUJIC HEMIPABUIBHOM.
CroxxeHue u
BEIYUTAHIC
CMEIIIaHHBIX JIPOOCH.
[IpaBHIIO0 YMHOKEHHUS D opMyIHPOBATH U 3aNMCHIBATH C IOMOIIBIO OYKB MPABUIIO 34
Impo0Oeit. YMHOXeHHE YMHOEHHS ApoOeii. BhINOJIHATH yMHOXEHHE Opo0ei, yMHOKEHHUE
IMpoOu Ha HAaTypaJIbHOE poOu HA HATYPAIbHOE YHCIIO U Ha CMEIIaHHYIO
MIICIIO ¥ CMEIIAaHHYIO NpoOb. BBIYMCAATEH 3HAYCHUS YHCIIOBBIX BBIPAXKCHUH, COICPIKAIINX
InpoOs. Perrenne 3amau NpoOH; MPUMEHATh CBOWCTBA YMHOXCHUS TS PAI[HOHATIM3AINN
BerurcicHui. [IpoBOOIUTE HECTIOKHBIC HCCIICIOBAHMS, CBSI3aHHBIE CO
CBOWCTBaMU IPOOHBIX YHCEIL, OIIUPASICh HAa YHUCIIOBBIC SKCIIEPHUMEHTEI
(B TOM YHCIIE C TOMOIIIBIO KOMITEIOTEpa). Pemars TekcToBEIC 3a1aun,
coJeprKaIue qpoOHbIC JTaHHBIC ...
B3anmHO 0OpaTHbIe DopMyJIHPOBATH U 3alMCHIBATH C IOMOIIHI0 OYKB CBOHCTBO 2,6

impo6u. [IpaBuio ne-
nmeHust ApoOei.

B3aMMHO OOpaTHBIX APOOEH, MPaBUIIO JeICHUS
npobOeii. BhIMOJHATD JiesieHue Ipobeid, nejeHre 1podu Ha

HATypallbHOE YHCII0 U HA000pOT, AciicHHe ApoOr Ha CMENIaHHYHO




IPemnrenne 3amad.

poOb 1 Ha060poT. McnoJib30BaTh NPUEMBI IPOBEPKH pE3yIbTaTa
BBIYHCIICHUS. BBINOJHATH pa3HbIe ACUCTBUS C IPOOSMHU TIPU
BBIYHCIICHUN 3HAUCHUS BBIPAXKEHHSI, COJIEPHKAILEr0 HECKOIBKO
neiicTBuii. PemiaTh TEKCTOBBIC 3a1auu, COAEpIKaIIne ApoOHbIE
TaHHbIE, MHTEPNIPETHPOBATH OTBET 3a/1a4l B COOTBETCTBUU C
[MOCTaBJIEHHBIM BOIIPOCOM

Haxosxnenue yactu MoaeanpoBaTh yCIOBHUE TEKCTOBOW 3a/1a4H C IIOMOIIBIO 57
nenoro. Haxoxnenue [PUCYHKA; CTPOUTH JIOTHYECKYIO LETOUKY
LIEJIOTO 110 er0 YacTH. paccykXIIeHUl. Y CTaHABJMBATH COOTBETCTBUE MEXKIY
MaTeMaTHYECKUM BBIPQKEHHEM H €r0 TEKCTOBBIM
onmcanreM. Pemarp 3aqaun Ha HaX0KACHUE YACTH EJIOT0 U [EJIOT0
[0 €ro YacTH, ONHUPAsICh Ha CMBICI MTOHATHUS APOOH, THOO0 UCTIOB3YA
oOmIHiA TPHEM (YMHOXKCHHE WITH JISIICHHE Ha COOTBETCTBYIOIIYIO
poOb)
IPerraeM 3HaKOMY*O Pemartp 3aaun Ha cOBMeCTHYI0 padoTy. Mcrons30BaTh NpuéM 1,6
Bamady. 3amava Ha [pEIICHMS 33129 HA COBMECTHYIO pa0OTy IUIA PeIIeHus 3a1ad Ha
IMBIDKEHHE. BIDKCHIE
O06001IeHue U cucTeMa- BoruncnsaTh 3HaUSHHUS YMCITIOBBIX BBIPAXKEHUH, CollepKaIluX Jpoou. 2,3
THU3aLUs [TpumensTh cBoiicTBa apudMeTHIECKUX ASUCTBUN IS
sHaHuil. KoHTpoabHas [pallMOHATIA3aMY BBIYMCIEHUH. PemaTh TEKCTOBBIE 3a0a4H,
padora Ne 9 o Teme: coJieprKalie IpoOHbIe JaHHbIe. Micnomb30BaTh MPUEMBI PEeLICHUS
«/leiicTBus ¢ 3a/1a4 Ha HAXOXKICHUE YaCTH IEJIOTO U IEJIOTO 0 €r0 YacTH
IIpooSIMID)
MHOrorpaHHUKH 11 [Feomerpuueckue Tena. Pacnio3HaBaTh Ha yepTexkax, pUCyYHKax, B OKpYKarollleM MUpPE MHOTO- 16
IMHOTOTpaHHHUKH. rpaHHAKA. UATATh MPOEKIIMOHHEIC H300paKeHHSI IPOCTPAHCTBEHHBIX
M300paxenne TeJI: PacIo3HaBaTh BUIUMBIC U HEBUANMBIE pEOpa, IrpaHH, BEPIINHBI.
[IPOCTPAHCTBEHHBIX KonupoBaTh MHOTOTpaHHUKH, H300pakEéHHbIE Ha KiIeT4aToi Oymare,
TeJl. OCYILIECTBIIATH CAMOKOHTPOJIb, IPOBEPSIsl COOTBETCTBHE MOTYUEHHOTO
M300paXKeHUs 3aJaHHOMY. MOIeIHpOBaTh MHOTOTPAHHHUKH, HCIIOIB3YS
Oymary, IIacTUIMH, TIPOBOJIOKY U Ap. MccaenoBarh cBoicTBa
MHOTOTPAHHUKOB, HCIIOJB3Ys SKCIIEPUMEHT, HAOIIOICHHE, N3MEPCHHE,
MozenaupoBaHue. ONUCHIBaTh X CBOUCTBA, UCHOb3YA
COOTBETCTBYIONIYIO TepMUHONIOTHIO. CpaBHUBATH MHOTOTPAaHHUKH TIO
YHCITY U B3aUMHOMY PacIlOJIOXKEHHUIO rpaHei, pédep, BEepIIuH
[apannenenumen, Kyo. Pacno3naBarhb Ha yepTekax, pUCYHKAX, B OKPYKaIOILEM MUPE 2,4

TTupamuia.

napasuienenunesa 1 nupamugy. HassiBaTh nupa-

Muabl. KonmupoBaTh mapaiienenunensl U MApaMuIbl, H300paXEHHbIC
Ha KJIETYaTOH Oymare, 0CyliecTBJASATH CAMOKOHTPOJIb, IIPOBEPSS
COOTBETCTBHUE MOIYICHHOTO H300paKeHNUS

3aganHoMy. MoaempoBaTh, HCIONB3YsI OyMary, IIACTUINH,




MPOBOJIOKY U 1ip. OnpeneasiTh B3aNMHOE PACIIONIOKCHUE TPAHEH,
p€6ep, BepiuH napawienenumnena. Haxoqurb u3amepeHust
napayuienenunena. MeciaegoBaTh CBOHCTBA Mapasuielenuena 1
MUPAMUJIBI, HCIIONB3YS SKCIICPUMEHT, HaOII0ICHUE, U3MEPEHIUE, MO-
nemupoBane. ONMHCHIBATH UX CBOWCTBA, HCIOIB3YS
COOTBETCTBYIOIIYIO TEPMUHOIOTHIO. DOPMYJIHPOBAThH YTBEP)KACHHS O
CBOWCTBAX MapajvieNenuIe/a, THpaMuIbl, OMPOBEPraTh YTBEPKIACHUS
C IIOMOIIBI0 KOHTPIIPUMEPOB

E nunuier o0néMa.
O6BEM IPSIMOYTOIb-
HOTO NapajulelienuIea.

MonenupoBaTh Napanieiaenune sl U3 eAUHUYHBIX KyOOB,
[OJCUUTHIBATE YUCIIO KyOOB. BeIunciaTh 00BEMBI apaieaenumne 0B,
KyOOB IT0 COOTBETCTBYIOIIUM IIpaBWIaM U popmyiaam. MoaennpoBartb
€IMHUIIBI H3MepeHUs: 00bEMa. BripaxaTh OIHU €TUHUIBI U3MEPEHUS
00BEMa yepes apyrue. BeiOupats e AMHUIBI U3MEpEeHUs 00bEMa B
3aBUCUMOCTH OT CUTyallUH. BBINOIHATE NPaKTUKO-OpPUEHTHUPOBAHHBIE
3aaHUs Ha HAX0XJeHUE 00BEMOB 00BEKTOB, UMEIOLTUX (popMy
mapanienenunena. Pemars 3a1a4u Ha HaX0XAeHHE 00bEMOB
MapasieNenune10B. BEucisaTs 00bEMBI MHOTOTPAaHHUKOB,
COCTaBJICHHBIX U3 MapajlieeNUIe 0B

45

UTo Takoe pa3BEPTKA.
Pa3Béprka nps-
MOYTOJIBHOTO
napasuiesenunena u
MUPAMUIBL.

PacrniozHaBaTh pa3BEPTKHU Ky0a, IapajuielieuIe/1a, TNPaMILIbL.
M300paxath pa3BEPTKU KyOa Ha KIeTyaToi Oymare. MonenupoBath
napaliesenure]], TupaMuIy U3 pa3BépTok. MccnenoBars pa3BEpTKU
Ky0a, 0COOEHHOCTH PACIIOIOKEHHS OTACTBHBIX €€ JYacTe, NCIIONb3ys
YKCIIEPIMEHT, HaOII0ICHIE, I3MEepeHne, MoaennpoBanue. Mc-
[0JIb30BaTh KOMITBIOTEPHOE MOJICTUPOBAHUE U SKCIIEPUMEHT IS
M3ydICHUS CBOMCTB pa3BépTok. ONUCHIBaTh UX CBOICTBA

3,7

O0001IeHe U cUCTe-
MaTH3AIHST

sHaHuil. KoHTposabHas
padota Nel0 no Teme:
«MHOTrorpaHHMKN»

PacrioznaBaTh Ha YepTEKAX, PUCYHKAX, B OKPYKAIOIIEM MHPE MHOT'O-
rpaHHUKH. BBIIEATs BUOMMbIE M HEBHIUMBIE TpaHu, pEopa.
M300paxkaTh X Ha KJIETYATOH Oymare, MOJEIHPOBATH, HCIIOIb3Ys
Oymary, TUTACTHIIMH, IIPOBOJIOKY U JIp. XapaKTepu30BaTh B3aMMHOE
[PACTIOIOKEHHE M YUCITO HJIEMEHTOB MHOTOIMPAHHHKOB IO WX HU30-
OpaxkeHuto. MccnenoBaTh MHOTOTPAHHUKH, HCITONB3YS SKCIIEPHUMEHT,
HaOJIr0IcHIEe, M3MEPEHHEe, MOIeupoBanue. Vcnonp30BaTh
KOMITBIOTEPHOE MOJICITUPOBAHUE M OKCIICPUMEHT JIS U3yUCHHS
CBOMCTB MPOCTPAHCTBEHHBIX Tejl. ONMUCHIBATH UX CBOMCTBA. BbIunc-
VISATh 06'I)éM])I HapaJ'[J'[CJ'ICHI/IHeJIOB, HCIIOJBb30BaTh CIMHHUIIbBI I/I3M€peHI/IH
00BbEMa. Pemmate 3a1aun Ha HAXOXKACHUE 00BEMOB MapalICTICHIICIOB

5.7

Tabnuusl u
ouazpammol

IKax ycTpoeHsl
ra0auiel. Yrenue tad-

i, Kak coctaBiare

3HAKOMUTHCS C PA3JIMYHBIMY BUJAMH TaOIUIl. AHATN3UPOBATh
FOTOBBIE TAOJULIBL; CPABHUBATH MEXKIY COOOH MpeACTaBICHHbIC B
Ta0JIMIaX JaHHBIE U3 PEATbHOU MPAKTUKH. 3aOTHAThH MPOCTHIE
TaOIULbI, CIIEAYS] HHCTPYKIIUN

5,7




TaOJIALBL.

Cron0Ouarsie 3HAKOMHTHCS C TAKUMH BUIAMU THATPaMM, KaK CTOJI0YATBIC 1 1,3
IMIarpaMMBbl, YTCHHE U KpPYTOBBIC TUATPaMMbl. AHATTH3UPOBATH FOTOBBIC UATPAMMBL;
MOCTPOCHUE IHarpaMM. CpaBHHBATh MEXIy COOOI IpeacTaBIeHHBIC Ha JHarpaMMax JaHHBIC,
KpyroBrsle muarpamMmel, XapaKTEePHU3YIOIIHEe HEKOTOPOE peaibHOE SBJICHUE WIIN TIPOIIECC.
MTEHUE KPYTOBBIX CTPOUTH B HECIIOKHBIX CIYYasX MPOCTHIC CTONOYATHIC JUATPAMMBI,
ImIarpamm. cienys oOpasity
[TpuMepbl OTIPOCOB 3HAKOMHTECS C TIPIMEPAMU OTIPOCca OOIIECTBEHHOTO MHEHHS U 5.7
00IIeCTBEHHOTO MHE- MPOCTEHIINMHI CIIOCOOaMHU TIPEACTaBICHHS JaHHBIX. [IpoBoauTH
Hust. Coop n HECIJIOXHBIE NCCIICAOBAaHMS 00IIECTBEHHOTO MHEHHS, CBSI3aHHBIE C
MpeCTaBIICHHE PKI3HBIO IIKOJIBI, BHEIIIKOJIBHBIMHU 3aHATHSMHU U YBICUCHUSIMU
MHGOpMAIIHH. 0JTHOKJIACCHUKOB: (DOPMYJTUPOBATH BOIPOCHI, BHIIOIHATE COOP
WHGMOpMAIIY, IPEACTABIATh €€ B BUIIC TAOIHIIBI U CTOJIOYATON
IarpaMMBbl
O00011IeHME U CUCTEMA- AHAJIM3UPOBATH JaHHBIC OMPOCOB OOMIECTBEHHOTO MHEHUS, 6.4
TU3aIHS MpeCTaBICHHBIC B TAOUIAX U HA AUarpaMMax, CTPOUTh CTOJI0YAThIC
sHaHuil. KoHTpoabHas TuarpaMMbl
pa6ora Nell mo Teme:
«Tadauubl U
TIArpaMMbD»
I[MoBTOpEHME H Bbzizzt CpaBHUBATE U YIIOPSAOYNBATE HATYpAITBHBIEC YHCIIa, OOBIKHOBCHHEIE 1,6
HTOTOBBI KOHTPO.Ib . npo6u. OKpyIIATh HATYPAIbHbIC YNCIA. BEIYUCISITE 3HAUCHHUS
JlericTaus ¢ YHCIIOBBIX BBIPKEHMUI, COIEPIKAIMX HATYpaIbHbIE YNCIIA U APOOH, 24
HaTypaJbHBIMI HAXOMUThL KBAApaT M Ky0 uncia. [[puMeHsTs pa3sHOOOpa3HbIE IPUEMEI
["THCIaMH1 palMOHANIM3AINY BHIYMCIIEHUH. PelaTh 3a1a4u, CBI3aHHbBIE C
Y — NETMMOCTBIO uncen. PemaTh TeKCToBbIe 3a1aun apu(pMETHIECKUM 37
CII0CO0OM Ha pa3HOOOpa3HBIC 3aBUCUMOCTH MEXKTy BEITHMINHAMH. ’
MHOTOYTOJIbHUKH n
Vcrnionb30BaTh IPUEMBL PEIICHUS 33129 Ha HAXOKICHHAE YaCTH LEI0TO,
[[EJIOT0 TI0 €T0 YacTH. BrIpaxkaTh OHU €IUHHUIIBI K3MEPEHHS Yepe3
pyrue. 300paxars ¢ UCIIONB30BAHUEM YePTEKHBIX HHCTPYMEHTOB
/lemMoCTh ducen Ha HEJIMHOBAaHHOH U KJIETYATOI Oymare OTpe3KH, TOMaHbIe, YTIIbI, 4,5
OKPYXHOCTH, MHOTOYTOJIbHUKH (B TOM YKCJIC, TPEYTOJIbHUKU U
MPSIMOYTOJIBHUKH ), MHOTOTPAHHUKH (B TOM YHCIIE, TApaIDICTICIIUIC] H
Hrorosas nmupamuy). ONHCHBaTH PUTYPHI U HX CBOWCTBA, IPUMEHSTH CBOUCTBA 5
KOHTPOJILHAS paGoTa Opu perieHuy 3amad. Uurathb MPOCKIHOHHbIE YePTEHRH
MHOTOTPaHHUKOB. Pacmo3HaBaTh pa3BEpTKM KyOa U mapajuiesienuIe/ia.
TpeyroibHUKH 1 M3MepsATh U CPAaBHHUBATH JUTHHEI OTPE3KOB, BETUYUHEI yII0B. Haxomuth 6,7

ICTHIPEXYT OJIbHUKN

MEePUMETPEI MHOTOYTOTBHUKOB, TUIOIMIAH IPSMOYTOJIBHUKOB, 00BEMBI




/leiicTBus ¢ npodsmMu 1

IPellieHre TeKCTOBBIX 2
3aJ1a4

rapajuie/ienune/I0B. Beipaxars OqHN €IUHUIBI U3MEPEHUS JJIHH,
romiaaei, 00bEMOB Yepe3 Apyrue

3,6

2,4

Ilepeyenb KOHTPOJIBLHBIX PadoT. 5 Kilacc

KonTponbhas padora Ne 1 no teme «JIunuu
Konrtponsnas pabora Ne 2 o teme «HaTypanbHble yucia

Konrtpomnbnas padora Ne 3 o Teme «/leificTBUs ¢ HaTypaJIbHBIMU YHCIAMU»

Konrtponsnas padora Ne 4 no teme «Vcnonab3oBaHne CBONCTB A€HCTBUIA IPU BBIYMCICHHSIX )
Kontponbnas padota Ne 5 o temMe «YTIIbl 1 MHOTOYTOJIbHUKH)

Kontponbnas padota Ne 6 o teme «JlenuMocTs gucemn

KonTponbnas padota Ne 7 no teMe «TpeyroabHUKU U YETBIPEX YT OIbHUKI

KonTponbnas padora Ne 8 no teme «/Ipobu»
Kontponsnas padora Ne 9 no teme «JlelicTBus ¢ 1podsMu»
Kontpomnsnas padora Ne 10 no reme «MHOTrorpaHHUKH»
KonTponbuas padota Ne 11 o Teme «Tabmuisl u AuarpaMMbi»
KonTponbnas padora Ne 12 o teme «IloBTOopenue»

6 kJacc

Pasnea Koax- Tema Koa-| OcHoBHbIe BHIBI AeATEJIbHOCTH 00y4alommxcs (Ha ypoBHe y4eOHbIX Peasm3anys BoCIUTaTEeJIBbHOIO
BO BO AelcTBUI) NMOTEHIMAJIA YPOKA BUABI U opMBbI
JacoB 4aCoB JAesITeIbHOCTH
/{podu u 20  IpoOsb, uncnurens u 2 MoaenupoBaTth B rpaduiaeckoil 1 mpeaAMeTHOH hopMe OOBIKHOBEHHBIE 3,4
MPOLEHTHI 3HameHarelnb 1pobu. OCHOBHOE IMpoOw (B TOM YHCIIe ¢ TOMOIIBI0 KoMIbioTepa). [Ipeodpa3oBbIBaTh,
cBOWCTBO nipodu. [IpuBenenue CpaBHUBATH U YNOPSII0YUBATH OOBIKHOBEHHEIC
MpoOu K HOBOMY 3HAMEHATEITIO. Impo6u. COOTHOCUTH APOOHBIC YHCIIA C TOUKAMU KOOPAMHATHOM
CoxparieHue 1po0ei. npsMoii. IIpoBoANTDL Hec103KHbIE HCCIeJ0BAHNS, CBS3aHHbIE C
OTHOILICHUSMHU «OOJIBIIEe» M «MEHBIIIE)» MEXIY Ipo0sSMU
[TpaBuna neiictBuii ¢ npobsmu: |4 BbInoaHATH BEIUKCIICHUS ¢ qpoosimMu. Menob3oBaTh ApoOHYIO YepTy Kak 1,6




CIIO’KCHHE, BEIYUTAHUE,
YMHOKCHUE, ISIICHUE IPOOCH.
3a7auu Ha COBMECTHYIO
paboty. «MHOTOATaXKHBIC»
mpoou.

3HAK JICJICHUS MIPY 3aIICU HOBOTO BUA APOOHOTO BHIPAXKCHUS
(«MHOTO3TaXXKHAS» P00Ob). [IpUMEHATH PA3INYHBIE CITOCOOBI BHIYUCIICHHS
BHAYCHUI TAKUX BBHIPAKEHHUI, BHINMOJHSITH IIPEOOpPa30BaHKe
«MHOT'OATaXHBIX» IpoOeil. PemaTs 3a1a4n Ha COBMECTHYIO

paboTy. AHAIM3UPOBATH YKCIIOBbIC 3aKOHOMEPHOCTH, CBSI3aHHbIE C
apr(PMeTHICCKUMH JCUCTBUSIMY C OOBIKHOBEHHBIMU JIPOOSI-

M, JOKa3bIBaTh B HECIIOXKHBIX CITy4asiX BbISIBICHHbIC CBOIICTBA

IHaxosxaeHre 9acTH OT YHCIIa. Pernate OCHOBHBIE 3a/1a4H HA IPOOH, MPUMEHSATH Pa3HbIE CIOCOOBI HAXOXK- 2.6
HaxoskaeHre gucia mo ero ITCHMS YaCTH YKCJIAa U YKCJIa IO ero YacTH. Pemarh TeKCTOBBIC 3aJa4u Ha
uactu. Kakyro gacte ogHO ITpOOH, B TOM YHCIIC 33]]a9H C TPAKTHUYECKUM KOHTEKCTOM; AHAJIH3UPO-
YUCII0 COCTABIIAET OT JPYTOro. BATh U OCMBICJIUBATH TEKCT 33/1a4H; MOJIEJIUPOBATH YCIOBHUE C TOMOIIBIO
CXEM U PUCYHKOB; CTPOUTH JIOTUYECKYIO LIETIOUKY PACCYKICHUN; BBINOJI-
HATh CAMOKOHTPOJIb, IPOBEPSISi OTBET HA COOTBETCTBUE YCIOBHUIO
ITonsiTue nporenta. Pemenue OO0BSICHATD, YTO TAKOE TIPOLICHT, MCMOJIBL30BATH U MOHUMATH CTaHIAPT- 3,4
3aad Ha HAXOXKIACHHE HbIe 000POTHI PEUH CO CIIOBOM «ITPOIECHTY». BhIpaxaTh MPOICHTHI B
MPOIIEHTA OT BETUYHHBI, HA IMpo0sIX ¥ IpoOH B IporieHTaX. MoaeJupoBaTh IMOHITHE IIPOIICHTA B I'pa-
VBEJIMUCHUE BEIMYMHBI Ha (dbudeckoit popme. PemaTs 3a7a4u Ha HAXOXKJICHUE HECKOJIBKUX
HECKOJIBKO MPOLIEHTOB. MPOIICHTOB BEJIMYMHEI, HA YBEIHYeHNE (YMEHBIIICHUE ) BETMYUHBI Ha
HECKOJIbKO Mpo1ieHTOB. [IpUMeHsITh TOHATHE TIPOIIEHTAa B TPAKTHYECKHUX
cuTyanusax. Pemars HEKOTOpBIE KIIACCHUECKUE 3a/la4H, CBI3aHHbBIE C
MOHSTHEM MPOIICHTA: AHAJIM3UPOBATDH TEKCT 3a-
Mavgu, MCMOJIb30BATh IPUEM YHCIIOBOTO
PKCTIEPUMEHTA; MOJIEJINPOBATH YCIOBHE C IIOMOIIBI0 CXEM H PUCYHKOB
OcOoOEHHOCTH MPEICTABICHUS OOBSCHATD, B KAKKX CITydasX I PEACTaBICHHs WH(OpPMAIIH UC- 6,7
TAHHBIX HA CTOJIOYATHIX U MOJIL3YIOTCSI CTONIOUATHIE TUarpaMMBbl, U B KaKUX — KpyroBble. M3BnekaTh
KpYTOBBIX quarpammax. Urenuve M MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TOTOBBIX JIHAIPAMM, BBITIOIHATh
imuarpamM. [loctpoenne quar- HECJIOXKHBIE BRIYHMCIICHUS IO JAHHBIM, MTPEICTABICHHBIM Ha JHarpamMme.
paMm. CTpOUTh B HECIIOKHBIX CIIydasX CTOJIOUYAThIE U KPYTOBBIE TUarpaMMEI 110
ITaHHBIM, IPEICTABIICHHBIM B TaOIM4YHON Gopme. [IpoBoIUTh
MCCIIEI0BAHUS MTPOCTEHTIINX COMMAIILHBIX SIBICHUH 110 TOTOBBIM JIHa-
rpaMmam
O0001IeHIE U CHCTEMATH3AIHS BrINOTHSTE BEIUUCIICHUS ¢ Apobsamu. [IpeoOpa3oBbiBaTh, CpaBHUBATH U 2.5
sHaHuili. Konrpoabnas padora YIIOPSI0YMBATh OOBIKHOBEHHBIE IpoOH. COOTHOCHTH IPOOHBIE YHMCIIa C
Nel mo Teme: « JIpodu u TOYKAMH KOOPJWHATHOMN MpsiMOH. PeraTh TekcTOBBIE 3a1a4u Ha APOOH H
MPOIEHTHD» rpoteHThl. MlccneaoBarh YMCIIOBbIE 3aKOHOMEPHOCTH
I[Mpsimble Ha BepTukanbHbIe YITIbL. Pacno3naBaTh cirydan B3aMMHOTO PacIioIOKEeHHs IBYX NmpsiMbix. Pac- 1,3

MJIOCKOCTH 1 B
MPOCTPaHCTBE

[lepneHUKyISIpHbIE IPSIMBIE.
CMeXHBIE YIbL.

MO3HABATh BEPTUKAJIBHBIC U CMEKHBIC YTIJIbL. Haxoautsb YIiibl, O6p330-
BAHHBIC IBYMs IIEPECCKAIOIIUMMUCH IPSAMbIMU. I/I306pa>1caT1) ABEC Mepece-

KaIOLUECs NIPSIMbIE, CTPOUTH IIPSIMYI0, IEPIEHIUKYIISPHYIO




ImaHHOH. BBIIBUIaTh MUIIOTE3bl O CBOMCTBAX CMEXKHBIX
YTJ10B, 000CHOBBIBATH UX

[TapamnensHOCTh. CHOBA Pacno3HaBaTh ciy4ad B3aMMHOT'O PAacloJIOKEHUS IBYX NPAMBIX Ha 6,7
MePICHANKYISIPHOCTD. [IpsiMble MIOCKOCTH U B POCTPAHCTBE, PACMO3HABATH B MHOTOYTOJIbHHKAX
B IIPOCTPAHCTBE. napajurenbHble cTOpoHbl. M300pakaTh JiBe MapasuiebHbIC
MpsIMBIE, CTPOUTH MPSIMYIO, MapaJUIeTIbHYIO JAHHOM, C TIOMOLIBIO
[4epTEKHBIX UHCTPYMEHTOB. AHAJIM3UPOBATH CITOCOO MTOCTPOSHUS
MapauIeIbHBIX PSIMBIX, ITOIIATOBO 3aIaHHBIH PUCYHKAMH, BbI-
MOJIHATH NTOCTPOeHUS. @OPMYJIMPOBATH YTBEPKICHUS O B3aUMHOM
[PACIOJI0KEHUH IBYX NPAMBIX, CBOMCTBAaX MapaJljIeIbHBIX MPSMBIX
PaccTosiHue MEeXAY IBYMs IM3MepATH pacCTOSTHUE MEXKY ABYMS TOUKAMH, OT TOYKHU J0 TPAMOIA, MEXK- 57
Toukamu. PaccrosiHye oT TOYKH Ty IBYMS TIapaJuIeIbHBIME TPSIMBIME, CTPOUTH T€OMETPUIECKOE MECTO
mo durypsl. PaccrosiHne Mexay TOYCK, 00JIAJAIOIINX ONPEACTICHHBIM CBOHCTBOM
MapasuIeIbHBIME MTPSIMBIMH.
PaccTosgHmne OT TOYKH 10
[IJIOCKOCTH.
O0001IEHNE U CUCTEMATH3AIIHS Pacrio3HaBaTh Ciiydau B3aUMHOTO PACIIOJIOKCHHS TTOJIOKCHHS JBYX 5
sHaHuid. KonTponbHas pabota MPSIMBIX, PACTIO3HABATH B MHOTOYTOJIbHUKAX TapajielIbHbIe U
Ne2 o teme: «IIpsiMbie Ha MepIeHANKYIISIpHBIE CTOPOHBL. M300pa)kaTh JBe MepeceKaronuecs npsmole,
MIOCKOCTH U B POCTPAHCTBEY CTPOUTH MPSIMYIO, MEPICHIUKYISPHYIO TaHHOW, TapaJlIeIbHYIO JTaHHOM.
M3MepsaTh pacCTOSIHUE MEXKIY ABYMS TOUKaMH, OT TOUYKH JI0 MPSIMOH,
MEXILy IByMs NapajlieIbHBIMU MPSAMbIMH. V300pakaTh MHOTOYTOJIBHHUKH C
MapauIeIbHBIMU, IEPIICHAUKYISIPHBIMU CTOPOHAMHU
JlecaTHYHBIE JlecaTiuHast 3aIich ApoOeit. 3anmuceIBaTh M YUTATh ACCATHUHBIE poOH. IIpeAcTaBIsaTh AECATUUHYIO 1,4
poou ITepexoJ1 OT AECATUIHOMN qpoOH ITpOOb B BHJIC CYMMBI Pa3psIHBIX cliaraeMbIX. MOIeTMpOBaTh ACCATUYHBIC
K OOBIKHOBEHHOH M HA000POT. ImpoOu pucynkaMu. [lepexomuTs OT IECITUYHBIX Ipo0eil K COOTBETCTBYIO-
M300paxkeHne AeCATUIHBIX M 0OBIKHOBEHHBIM co 3HameHartessivu 10, 100, 1000 u 1.1., 1 Ha060pOT.
mpo0Oei TouKaMu Ha M300pakath HeCATHUHBIC APOOH TOUKAMH Ha KOOPJIUHATHOW MPSIMOiA.
KOOPIMHATHOU TIPSIMOTA. Mcrnonp30BaTh NECATUYHBIC APOOH ISl IEPEX0/ia OT OJHUX €IMHUIL,
JlecsaTuuHble 1pOOH U M3MEpPEeHHS K APYTUM; OOBSCHATH 3HAUCHUS IECATHYHBIX IIPUCTABOK,
MeTpUYecKasi CHCTeMa Mep. MCIIOJIB3yEeMBbIX JIJIsl 00pa30BaHMs Ha3BaHWN €IUHUI] B METPUICCKON
crucTeMe Mep
ITpu3Hak 0OpPaTHUMOCTH DopMYJIHPOBATH NMPU3HAK OOPATUMOCTH OOBIKHOBEHHOU JApOOH B 57
OOBIKHOBEHHOM ApOOH B ITEeCATHYHYIO, IPUMEHSITh €r0 JIJIS paclo3HaBaHUs IPOOEH, 11 KOTOPBIX
mecsaTHuHyto. JlecaTHIHbIC BO3MOXHA (MJIM HEBO3MOJKHA) JICCATUYHAS 3a-
MpEICTaBIICHUST HEKOTOPBIX muck. [IpeacTaBasaTh OOBIKHOBEHHBIE IPOOH B BUE AeCATHIHBIX. [IpuBo-
OOBIKHOBEHHBIX JPOOEi. ITUTH PUMEPHI SKBUBAJICHTHBIX MIPEICTABIICHUHN IPOOHBIX YUCE
BripakeHue BETMIUH JIPOOSIMHU.
PaBHBIC JleCATHYHBIE TPOOU. Pacnio3HaBaTh paBHbBIC IeCATHYHBIC ApoOH. OOBACHATH Ha IPUMEPAX 2,3




CpaBHEHUE U yIIOPSIOYUBAHUE
IECATHYHBIX IPOOCH.
CpaBHeHHE 0OBIKHOBEHHOI
MpOOU U TeCATUUHOM.

MpuéM CPaBHEHHUS IECSITUUHBIX

Inpo6eii. CpaBHMBATH 1 YNOPSII0YMBATH IECATHYHbIC

InpoOu. CpaBHUBATh OOBIKHOBEHHYIO U AECATUUYHYIO JpoOU, BEIOUpast
MOIXOIAILYI0 (POPMY 3aIUCH JAHHBIX YHCeNl. BBIABISATE 3aKOHOMEPHOCTh
B IIOCTPOEHHH ITOCIIEA0BATENBHOCTH AECATHYHBIX Apobeil. Pemars 3agaun
— HCCIIeOBaHMUs, OCHOBaHHbIE Ha TIOHUMAHHH TTOPa3psIHOTO MPUHIIUIIA
InecATHYIHON 3amucu JPOOHBIX YHCEI.

poOu Ha IECATHYHYIO.
'YMHOKEHHE TeCATHIHOMN
MpoOu Ha HATYPaTbHOE YHCIIO.
BosBeneHue qecsITHYHON IpoOH
B KBa/Ipat U B Ky0, yMHOXKCHUE
MecATUIHOU TpoOu Ha
0OBIKHOBEHHYH0. Pa3Hble
IMEMCTBUSI C IECSITUIHBIMHU

IMecATUYHYIO Ip00b, Ha HATypaIbHOE

9ICII0, HIUTIOCTPHUPOBATH IPUMEPAMH COOTBETCTBYIOIIHE

MpaBwia. BEIYHCIAATDH MIPOU3BECHNE IECITUIHBIX IPOOCH, NECITUIHON
IMpOOH 1 HATYPaIBHOIO YKCia. BRIYHCIAATH MPOU3BEACHHUE ACCATHIHOM
IMpoOu 1 OOBIKHOBEHHOM, BBIOHPAst MOAXOAIIYI0 (POPMY 3aIUCH APOOHBIX
qrcell. BEIYHCAATH KBapaT v KyO JecITUIHON

mpoOu. BLIYUCAATH 3HAYCHHUS YMCIIOBBIX BBIPAKEHHM, COJIEPKAIIUX
IMEHCTBUS CITOKEHHS, BEIYUTAHUS U YMHOKEHUS JECATHIHBIX

,HpO6CI\/'I. BbInoJHsTH NPUKUAKY U OHCHKY PE3YJIbTaTOB

O000I11IeHNE U CUCTEMAaTU3ALIHU 3anucpIBaTh 1 YMTATh JecITUYHBIE 1po0u. M300pakaTh AeCATUUHBIE 47
3sHaHuil. KonTponbeHas pabota ImpoOu ToYkaMu Ha KOOPAUHATHOH Mpsi-
Ne3 o TeMe: «IeCITUYHBIE Moii. [IpeacTaBasATh OOBIKHOBEHHBIC POOU B BUJIC ICCATHYHBIX APOOEH 1
mpoOwm» mecsITUYHBIC B BUIC
0ObIKHOBEHHBIX. CpaBHUBATDH U YHOPSA0YMBATH JACCATUYHBIC
Impoou. Mcnoab30BaTh SKBUBAJICHTHEIE MTPEACTABICHUS APOOHBIX YHCET
[IpU UX CPABHEHUH, IIPU BHIYMCIICHUAX. BbIpakaTh OJHU €MHULIBI
M3MEpPEeHUS BEIMYMHBI B IPYTUX €IUHHUIAX (METPhI B KUJIOMETPax, MUHYTHI
B yacax U T.II.)
leiicTBUSA C 27  |CioxeHue OeCITUYHBIX KoHcTpynpoBaTh aITOPUTMBI CII0KEHUS U BBIYUTAHUS IECATHYHBIX JIPO- 1,6
ecATHYHbIMU npoOeii. Berauranme 0eil; HILTICTPUPOBATDH UX IpUMepaMu. BBIYMCISATH CYMMBI ¥ Pa3HOCTH
poosMu MeCATUIHBIX ApoOeit. JleiicTBus IMeCATHYHBIX IpoOel. BLIYMCAATH 3HAYCHUS CYMM H Pa3HOCTEH,
C OOBIKHOBEHHBIMU H KOMIIOHEHTaMU KOTOPBIX SABJISIOTCS] OOBIKHOBEHHAS IPO0b U JACCATUYHAS,
MECATUIHBIME JPOOSMH. 00CyKIast IpH 3TOM, Kakast (hopMa MpeACTaBICHHUS YACET BOZMOXKHA U
Pewenue 3agau. renecoodpasHa. BHIMOTHATH OICHKY U MPUKHUIKY CYMMBI IECTUIHBIX
Impo6eii. PemaTs TEKCTOBBIC 337]a4u, IPEIONATAIONINE CI0KEHUE U
BBEIYMTAHUE JECATUYHBIX APOOEi
'YMHOXEHHUE ECATUIHON M ccaeqoBaTh 3aKOHOMEPHOCTD B U3MEHEHUH TTOJI0XKEHUS 3aITOM B 34,7
TpOOH Ha STUHUILY C HYJISIMU. IeCATHYHOW JAPOOH NMPH YMHOKESHHUH U JiesieHnd e€ Ha 10, 100, 000 u
/leenue necaTHYHON ApOOH Ha T.1. @OpMYJIHPOBATH TTPABHJIAa YMHOXKCHHS W JICTICHUS TECATUIHOMN Ipo0On
enuHuLy ¢ HyasMu. [lepexon Ha 10, 100, 1000 u T.1. IIpuMeHATH YMHOKEHHE U JEJIEHUE AECITUUHOU
OT OJTHUX €UHHULl U3MEPEHUS K ImpoOu Ha creneHp gncna 10 st mepexoa OT OJHUX SAUHUL] U3MEPEHHS K
TPYTUM. npyruM. PemiaTs 3a7auu ¢ peagbHBIMU JaHHBIMH, [IPEICTABICHHBIMU B
BUE ACCATHIHBIX IpOOei.
'YMHOKEHHUE JECSITUIHON KoHCcTpynpoBaTh aIrOpUTMbl YMHOKCHHS ACCATUIHON APOOH Ha 2,5,6




mpoOsiMu. Perienue 3amay.

BbIYKCIICHNH. PemaTh TeKCTOBbBIE 3a1aun apupMETHIECKUM criocoooMm. Pe-
IATh 337]a94 Ha HAXOXK/JICHUE YaCTH, BEIPAXKCHHOU JECATUIHON IPOObIO,
OT JaHHOU BEJINYHNHEI

Cirydaii, KOra 4acTHOE O06cyxaaTh NPUHIKITHATBHOE OTINYNE IEHCTBUS JEJICHUS OT IPYTHX 3,4,6
BBIpAKAETCS NECATUUHON IMEHCTBUIA C ECATUIHBIMU po0smMu. OCBaHBATH ATOPUTMBI BEIYUCICHUT
ITpOObIO (IeNeHHe JeCATUIHOM B CIIydasix, KOTJla YaCTHOE BBIPAXKAETCS AECATUIHON
poOH Ha HATYpaIbHOE YKCIIO, mpoObr0. ComocTaBJATh PA3IIUIHEIC CIIOCOOKI MTPEICTABICHUS
Ha IECATUYHYIO TpOOb). OOBIKHOBEHHOM ApoOH B BUIE AECATUUHON. BHIYUCAATH 4YaCTHOE OT
BrryrciieHre 9acTHOTO InesieHns Ha JeCITUYHYIO Ipo0b B 001IeM cinydae. PemiaTs TeKCTOBBIE
MECATHYHBIX JIpobOeii B o01IeM Bamayn apuGMeTHICCKUM CIIOCOOOM, UCIIONB3YS Pa3IUIHbIC 3aBHCHMOCTH
cirygae. Pa3Hble qeicTBHS C MEKIY BETMIMHAME: aHATM3HPOBATh U OCMBICIHBATE TEKCT
MECATUYHBIMU IPOOSMH. 3agavd, nepedopMyTUpPOBBIBATH YCIOBUE, CTPOUTH JOTHYECKYIO
[Pemienue 3aqa4 Ha JBUKCHHUE. LIETIOYKY PACCYKJICHHI; KPUTUYECKU OLEHMBATD MOJTy4YCHHBIN
OTBET, OCYIIECTBJSITH CAMOKOHTPOJIb, IIPOBEPSISI OTBET HA COOTBETCTBHE
[YCIIOBUIO
UTo 3HAYUT OKPYTIUTH OKpYIJIATH IECATHYHBIC IPOOH 10 CMBICITY», BRIOMpAs JTydIiee U3 IpHu- 247
necsiTuuHyto ApoOk. [IpaBuiio OJIMKEHU C HEJJOCTATKOM U € N30BITKOM. DOpPMYJIMPOBATDH MPABUIIO
OKPYTIICHHUS AECATHIHBIX OKpYTJICHHUS AECATHYHBIX IpoOeH, MPUMEHSITh ero Ha npaktuke. Oobsic-
npooeii. [Ipudmmkénnoe HSITh, 9eM OTIMYIACTCSI OKPYTIICHHE NECATUIHBIX Opo0eit 0T OKpYTIICHHUS
YacTHOE. HATypaJIbHBIX YHcell. BoIuucasiTh npuOIKEHHbIE YaCTHBIC, BRIPAKECHHbIC
MECATUYHBIMU JIpO6$IMI/I, B TOM YHCIJIC, IPpU PCHICHUHU 3aJa4 MPAKTUICCKOTO
XapakTepa. BoIMOJHATH TPUKUIKY U OLEHKY PE3YIbTAaTOB JEHCTBUH C
IMECATUIHBIMEU TPOOSMI
O0001IeHNE U CHCTEMATH3AIHS DopMyIHPOBATH TIPaBUIIA JEHCTBUHN C IECATUIHBIMA 35
3HaHui. KonTponbsHas pabota ImpoOssMu. BHIYMCJISITh 3HAUCHUS YHUCIIOBBIX BBIPAXKEHHUH, COAEPKAIIX
Ned o teme: «JleficTBus ¢ IMpoOu; MPUMEHSATH CBOMCTBA apH(PMETHIECKUX ASHCTBHH IS
MECATUIHBIME JPOOSMID) [pallOHANN3AINH BEYHCICHIH. VccnenoBaTh YuCIOBEIE 3aKOHOMEPHOCTH,
MCIIOJIb3YS YHUCIIOBBIC SKCIICPUMCHTBL (B TOM 4YHCJI€ C IIOMOIIBIO
KOMITEIOTEPA). BHIMOTHATH MPUKUAKY U OLIEHKY PE3yJIbTaTOB
BEIYUCICHUH. OKPYIJIATDH ASCATHYHBIC POOH, HAXOAUTD JCCATHIHBIC
MpUOIIDKEHNST OOBIKHOBEHHBIX JIpobeii. PemiaTh TeKCTOBBIE 3a1a4u
apruPMeTHIeCKUM CIIOCOOOM, UCTIONB3YS Pa3IUIHbIC 3aBUCUMOCTH MEXKITY
BEIMIMHAMH: AaHAJIN3HPOBATH U 0CMBICIMBATH TEKCT
Bamaun, nepedopMyJUpPOBLIBATH YCIOBUE, M3BJIEKATH HEOOXOIUMYIO
WHGOPMAITIIO, MOJIEJIMPOBATH YCIIOBHE C TOMOIIBIO CXEM, PUCYHKOB,
[pEANIbHBIX MPEAMETOB; CTPOUTH JIOTHUECKYIO LIETIOUKY PacCyXKIAEHHI;
KPUTHICCKH OLE€HUBATH TIOTyICHHBIN
OTBET, OCYIIECTBJISATH CAMOKOHTPOJIb, TPOBEPSIS OTBET HA COOTBETCTBHE
[YCIIOBHIO
OKpy:KHOCTH B3anmHOe pacrionoxeHue Pacno3HaBaTh pa3IHYHBIC CITydad B3aHMHOTO PACIIONOKEHUS IIPSIMON U 1,3,5

psIMON M OKPY>KHOCTH.

OKPY?KHOCTH, nsoﬁpamaTb X C IOMOLIBIO '-IepTé)KHI:IX




[TocTpoeHue KacaTeIbHOM.

MHCTpyMeHTOB. McciieoBaTh cBOIICTBA B3aMMHOI'O PacIOIOKEHUS
MPSAMOI M OKPYKHOCTH, UCTIONB3YSI SKCIIEPUMEHT, HaOTI0JEHHE,
M3MepeHHe, MOJIEIMPOBAHUE, B TOM YHCIIE KOMIIBIOTEPHOE MOJEIUPO-
BaHHE. CTPOUTH KacaTeIbHYIO K OKPY>KHOCTH. AHAJIU3HPOBATH CIIOCO0
MOCTPOEHUS KacaTeIbHOM K OKPYKHOCTH, MOIIArOBO 33JaHHbII
[PCYHKaMU, BBIIOJHATD 1ocTpoeHus. KoHcTpynpoBaTh airoputm
MOCTPOEHUS N300paKEHUH, ColeprKaliuX KOHUTYPaIHIO «KacaTeIbHas K
OKpPYHOCTW», CTPOUTBD IO arOpuTMy. DOpMYJINPOBATE YTBEPKACHUS O
B3aMMHOM PACHOI0XKEHUH MPIMON U OKPYKHOCTU

JIBe okpyxHocTH. [TocTpoenue
TOYKH, PABHOYIaJIECHHOU OT
KOHIIOB OTpE3Ka.

Pacnio3HaBaTh pa3jMyHble ClTydyar B3aMMHOTO PACIOI0KEHHUs ABYX
OKPY>KHOCTEH, H300pa’KaTh UX C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
oT pyku. CTPOMTB TOUKY, paBHOYAAJIEHHYIO OT KOHIIOB

oTpeska. MceiienoBaTh CBOICTBA B3aUMHOIO PACIIONIOKEHUS IPSIMON U
OKPYKHOCTH, HCIIONB3YS SKCIICPUMEHT, HaOIfoIeHre, H3MEepeHHe,
MOJIETMPOBAHHUE, B TOM YHCIIE KOMIIBIOTEPHOE

MonenupoBanre. KoHCTpYyHpoOBaTh alropuT™ MOCTPOSHHS N300paKeHUH,
colleprKallliX IBE€ OKPYXHOCTH, Kacaroliecs BHEIIHUM 1 BHYTPEHHUM
00pazoM, CTPOUTH TI0 aNTOpUTMY. DOPMYIHPOBATH YTBEPKICHHE O
B3aMMHOM PacCIIOJIOKEHUH JIBYX OKpyx)HOCTeill. CpaBHUBATH pa3ilyuHbIC
CIIy4au B3aMMHOTO PACIIOJIOKEHUS IBYX OKPYXKHOC-

Tell. BLIABUTATDH TUIIOTE3BI O CBOMCTBAX KOH(UTYPAIIUH «JIBE
MepeceKaroecs: OKPY>KHOCTH PaBHBIX PayCOBY, 000-

CHOBBIBATH 1X. CTPOUTH TOUKU, pABHOY/AJICHHBIE OT KOHIIOB OTPE3Ka.

2,37

TTocTpoeHue TpeyroibHUKA 10
TpeM ctopoHaMm. HepaBeHcTBO
TPEeYroJIbHUKA.

Pacno3HaBaTh pa3IHyHbIC CIyyad B3aMMHOTO PAacHOIOKEHHUS IPIMON U
OKPY>KHOCTH, IBYX OKPY>KHOCTEH, H300paxKaTh UX C IOMOILIBIO
UEPTEKHBIX UHCTPYMEHTOB U OT pyKd. CTPOUTH TPEYroJIbHUK IO TPEM
CTOpPOHAM, ONUCHIBATH IIOCTpoeHHE. POPMYIHPOBATH HEPABEHCTBO
rpeyronbHuka. MceiegoBaTh BO3MOXKHOCTD IOCTPOEHUS TPEYTOJbHUKA 110
TPEM CTOPOHAM, UCIIOJIb3YsI HEPABEHCTBO TPEYTOJIbHUKA

2,57

LwnHap, KOHYC, 1Iap.
CeueHusl.

Pacrno3HaBaTh WHJIMHAP, KOHYC, AP, U300pakaTh UX OT

PYKH, MOJIETTIPOBATh, UCIIOIB3Ys OyMary, MIaCTHINH, TIPOBOJIOKY H

inp. McenenoBarh CBOMCTBA KPYTIIBIX TEJ, HCIIOIB3YS SKCIIEPUMEHT, Ha0-
ITroIeHNEe, U3MEPEHUE, MOAEIUPOBAHHE, B TOM UUCIIE KOMIIBIOTEPHOE
Moaenuposanue. OnuceBaTh UX CBOMCTBA. PaccMaTpuBath npocreiinive
KOMOHMHAITIH TeJ: KyO U mIap, MIINHIp U map, Ky0 ¥ MITHHID, THpaMuIa
13 mapoB. PaccMaTpuBaTe npocTeiime cedeHust KPyTbIX Ted,
MOTy4aeMble IyTEM MPEAMETHOTO WM KOMIBIOTEPHOIO MOJEIUPOBAHMUS,
oTpenensiTh uX BUA. PacnosHaBaTh pa3BEPTKU KOHYCA, IIMIIHHIPA,
MOZIENTNPOBATh KOHYC U IMIMHAP U3 Pa3BEPTOK

3,6,7




O0001IeHe U cucTeMaTH3alus Pacnio3HaBaTh pa3inyHbie Cllyyal B3aUMHOT'O PacIOIOXKEHHS IPSIMOI 1 1,4,6
sHaHuid. KoHTposnbHas paboTa OKPY>KHOCTH, IBYX MPSIMBIX, IBYX OKPY>KHOCTEH, H300pakaTh UX C
No5 o Teme: OKpyKHOCTD [MOMOIIBI0 YEPTEKHBIX
uHCTpyMeHTOB. M300paskaTh TpeyronsHuk. MceeqoBaTh cBoiicTBa
KPYTJIBIX Tell, UCIIONB3Ysl SKCIIEPUMEHT, HaOlltoIeHHe, U3MEPEHUE,
MOJIEIMPOBAHUE, B TOM YHCJIE KOMIIBIOTEPHOE MOJIe-
mupoBaHue. OnucpIBaTh X cBOKCTBa. PaccMaTpuBaTh npocTteiime
CEUEHUs KPYTIIBIX TeJ, MOTyyaeMble MyTEM MPEeAMETHOTO WU
KOMIIBIOTEPHOTO MOJIEIMPOBAHUS, ONIPeAeATh X
BuJ. CpaBHUBATH CBOMCTBA KBaJpaTa 1 MPsIMOYTOJIbHUKA OOILIET0
BUa. BEIIBHIaTh TUIIOTE3bI O CBOWCTBAX U3YUCHHBIX (GUTYp ¥ KOH(UTY-
paruii, 00BSICHATHL WX HA IPAMEPAX, ONMPOBEPraTh C MOMOIIIBHIO
KOHTPIIPUMEPOB.
OtHomrenusi u (17  |OTHOIIEHME ABYX YHUCEI. OO0BSICHATD, YTO TIOKA3BIBAET OTHOILICHUE JIBYX YUCEII, UCTIOJIb30BATH 1 1,7
MPOLEHTHI Jlenenue B JTaHHOM MOHUMATh CTaHAAPTHBIE 0OOPOTHI PEYH CO CIOBOM «OTHOIIeHUEe». CocTaB-
OTHOILeHUH. Perienue 3ana4 Ha UIITH OTHOIIEHUS, 00bACHATH COAEPIKATEIbHbIN CMBICT COCTaBJIEHHOIO
eJIeHNe B JaHHOM OTHOLIEHHU. oTHOIIeHUs. PemiaTh 3a1a4n Ha JIeNICHNE YUCEIT M BEJTUYMH B IaHHOM
OTHOIIICHUH, B TOM YHCJIE 33]]a4l MPAKTUIECKOTO XapaKTepa
OTHOILIEHNE BETUYNH. O0BACHATDH, KAK HAXO/ST OTHOIIEHUE OJTHOMMEHHBIX M pA3HOUMEHHBIX Be- 3,4,6
Macmitab. Pemenne 3agau. ITMYKH, HAXOAUTH OTHOLIEHUs BenuuuH. MccaenoBaTsh B3aMOCBS3b OT-
HOIIICHWI CTOPOH KBaJPaTOB, X IEPUMETPOB U TUIOIIAAEH; JITUH p&dep
KyOOB, momaaei rpaneid 1 00bEMoB. QOOBACHATD, YTO MOKA3HIBACT
Mmaciiitab (KapThl, IUIaHa, YepTexa, Moaenn). Pemars 3aaun npakTuiec-
KOTO Xapaktepa Ha Macmtad. CTpouTs GUryphl B 3aJaHHOM MaciiTade
[IpencraBienue npoLeHTa BuIipakaTh IPOLCHTH ACCATHIHOHN qPOOBIO, BHIOJHATH 00paTHYIO 5,6,7
MECATUIHON IpOOBIO. oTIepaIiio — MePexXoAnTh OT JICCATUIHON qpodu K
BripaxxeHue qpobdu B MpoIeHTaM. XapaKTepU30BaTh JIOJIN BEIMYHHBI, UCTIONb3YS SKBUBAJICHT-
[POICHTAX. HBIC TIPEJICTABIICHYSI 3aJJAHHOM JIOJIN C MIOMOIIBIO IPOOU U MPOIIEHTOB
BrraricneHne mpoIeHTOB OT Pemath 3a/1a4n PaKTUYECKOTO COJICPKAHUS HA HAXOXKICHUE HECKOJIBKHIX 6,7

BenunHbl. HaxoxaeHue
BCJIMYUHBI 110 €€ ITPOLICHTY.
VBennueHue u YMEHBUICHUEC
BCINYMHBI HAa HCCKOJIBKO

npouenToB. OKpyriieHrue u

MPOLCHTOB BCJIMYWHDBI, HA YBCJIMYCHUC (YMCHI)H_ICHI/IC) BCJIMYMHBI HA
HCCKOJIbKO MPOLICHTOB, HA HAXOXACHUC BEIINYUHBI I10 eé

MMPOLCHTY. Pemarnb 3aga4u C p€aJibHbIMU TaHHBIMH Ha BBIYUCIICHUC
MPOLUCHTOB BEJIMYNHBI, IPUMCHSIA OKPYTJICHUEC, HpI/IéMLI MMPUKUIKH. Bbl-

MOJHATH CAMOKOHTPOJIb ITPYU HAXO0XKACHUM ITPOICHTOB BCJIMYUHBI,




MIPUKHIKA.

MCIIOJIb3Ys IPUKUIKY

Haxoxnenune nporeHTHoro BripaskaTh OTHOIIIEHHE IBYX BEWYMH B MpoIeHTax. Pemars 3a1aun, B 3,4
OoTHOLIEeHUs. Pemmenue TOM YHCJIE 33/1a4U C MPAKTHUECKUM KOHTEKCTOM, C PEalbHBIMU JaHHBIMU,
TEKCTOBBIX 3a7au. OKpyTrieHue Ha HaXOXKAEHUE MPOLIEHTHOTO OTHOIICHUS IBYX BEJIIMUYUH. AHAJIM3H-
U IPUKUIKA. pOBaTh TEKCT 337a4H, MOAEJIMPOBATH YCIOBHE C IOMOIIHIO CXEM U PHCYH-
KOB, 00BSICHSITh TTOTYYeHHBIA PEe3yabTaT
O6001IeHne 1 CHCTEMAaTH3AIU HaxoauTs OTHOIICHUS YHCceN U BennarH. PemiaTh 3amaun, cBs3aHHEBIE C 2,6
3HaHui. KoHTposibHas paborta OTHOILICHUEM BEJIMYMH, B TOM YHCIIE 337a4H IPAKTHUECKOT0
Ne6 o Teme: «OTHOIIEHUS 1 xapakTepa. PemiaTh 3ama4un Ha MPOLIEHTHI, B TOM YHCIIE 3a/1a49H C
TIPOIICHTED) [peabHBIMA TaHHBIMHA, IPAMEHSISI OKPYTIICHHE, TPHEMBI TIPHUKUIKA
Boipaxxenus. 15 |Maremaruueckue BHIPaKEHUSI. O06cyKk1aTh OCOOCHHOCTH MAaTEeMaTUYECKOTO SA3bIKa. 3anMCchbIBATh MaTe- 1,4,6
DopmyJabl. BbykBeHHBIE BBIpa)KEHHS. MaTHIECKUE BEIPAKEHHS C YIETOM MIPABIII CHHTAKCHCA MATEMaTHIECKOTO
YpaBHeHust MaremaTH4ecKue npes- SI3BIKA; COCTABJIATH BBIPAKCHHUS 110 YCIOBHUSAM 3a/1a4 C OYKBEHHBIMU
TTOXKEHUSL. imanHbIMU. Mcnoib30BaTh OYyKBBI AT 3aIIMCH MaTeMaTHUECKUX MpeIoKe-
HUH, OOIINX YTBEP)KICHUH; 0CYLIECTBISITH IEPEBO C MATEMaTHIECKOTO
SI3bIKA HA €CTECTBEHHBIN A3bIK U Ha000poT. MiLTiocTpupoBaTh 0011e
YTBEP>KICHUSI, 3aIIIICAHHbIC B OyKBEHHOM BHJIE, YMCIOBBIMH IIPUMEpPAMHU
UncnoBoe 3HaUCHNE CTpouTh pedeBble KOHCTPYKIIUH C HCIOIb30BAHUEM HOBOI TEPMUHOIOTUH 1,6,5
OYKBEHHOTO BBIPa)KCHMS. (OyKBEeHHOE BBIpaXXCHHUE, YHUCIIOBAS TOACTAHOBKA, 3HAaUeHHE OYKBEHHOTO
JlomycTHMBIE 3HaYCHHS OyKB B BEIPKEHHUS, TOITyCTAMBIE 3HAaUeHHS OYKB). BHIMMCISITH YNCIIOBEIC 3HAYE-
BeIpaskeHMH. COCTaBIECHUE HHsI OyKBEHHBIX BBIPOKCHUH IPH JaHHBIX 3HAUCHUIX
BBIPaXKEHUS 110 YCIIOBHIO OykB. CpaBHMBATh YHCIIOBBIC 3HAUCHUSI OYKBEHHBIX BhIpa-
3amadu ¢ OYKBEHHBIMU JIaH- bkernit. HaxoauTs nomyctumele 3HaYeHUS OYKB B
HBIMH. BeIpakeHNH. OTBeYaTh HA BOIPOCH! 33734 ¢ OyKBEHHBIMH JaHHBIMH,
COCTABJISISI COOTBETCTBYIOIINE BBIPAYKECHHS
HexoTopsle reoMeTpuyeckue CocTaBasiTh (OPMYJIBI, BRIPAKAIOIINE 3aBUCUMOCTH MEX/y BEIHINHAMH, 1,34
(bopmyner. Dopmya B TOM YHCJI€ TIO YCIIOBHSM, 3aJaHHBIM PUCYHKOM. BBIYHCAATH 110
ctoumocTn. Popmyna myTH. (opmynam. BeipaxkaTh U3 GOpMyIIbl OHY BETHUNHY Yepe3 ApyTrue
HaxoauTh 3KCIIEpUMEHTAIBHBIM ITyTEM OTHOILICHUE JUTMHBI OKPY>KHOCTH K 2,6

Uncno . dopmyIa AJTMHBI
oKkpyxHocTu. Dopmyna
rutoniau kpyra. @opmyna o0b-
€Ma m1apa. Beraucienue

pa3mepoB Guryp,

imuametpy. O6cyxnaTh ocobeHHOCTH yncna K ;

HAXOIMThb JOTIOJIHUTENIBbHYIO HH(OpMaIUIO 00 3TOM 4Kcie. BeruanucasaTs mo
(dhopMynaM JUIMHBI OKPY>KHOCTH, IIOLIAAX Kpyra, o0bema

mapa: BeraucasaTsb pasMepsl GUTyp, OrpaHUUESHHBIX OKPY)KHOCTSIMH U X




OrpaHHYCHHBIX OKPY)KHOCTSIMH
U uX Iyramu. Beraucnenus,
CBsI3aHHBIE C [IIITMHAPOM 1
IaPOM.

imyramMu. OnpenessiTh YUCIOBBIE MAPaMETPhI MPOCTPAHCTBEHHBIX TEI,
MMeroIuX GopMy IIHHAPA, mapa. OKPYIJISATH pe3ylibTaThl BBIYUCICHUN
o Gopmynam

'YpaBHEHHE KaK IIEPEBO] CTpouth peueBble KOHCTPYKIHUHU C UCIIOJIb30BAaHUEM CIIOB «ypaBHEHHEY, 3,7
yCIIOBUS 3a/1a4M Ha «KOpeHb ypaBHeHUs». IIpoBepATh, ABIAETCS M YKa3aHHOE YHUCIIO KOPHEM
MaTeMaTUYECKUH S3bIK. [paccMaTpuBaeMoro ypaBHeHus. Pemarb ypaBHEHUs Ha OCHOBE 3aBUCH-
Pemienne ypaBHeHuil. Pemenne MOCTEH MEeXIYy KOMIIOHEHTaMU JieiicTBui. CoCTaBIATH MaTeMaTHUECKUe
3a/1a4 C IOMOILBIO YPAaBHEHH. Moenu (YpaBHEHHS) 110 YCIIOBUSM TEKCTOBBIX 3a/a4
O0001IeHe U cucTeMaTH3alus Mcnoab30BaTh OYKBBI [T 3alIUCH MaTeMaTHYECKUX BBIPAXKEHUH U 5,7
suanuil. KonTpombsHas pabota npemnoxenuii. CocTaBasTh OyKBEHHBIE BEIPAKEHIS IO YCIIOBHAM
Ne7 o Teme: BoipaxeHnus. Bamad. BeIYucaATh YrciIoBoe 3HaueHNE OYKBEHHOTO BRIPAKEHUS TIPU
Dopmyinbl. YpaBHeHUA 3aJJaHHBIX 3HaYeHUAX OYyKB. CoCTaBJIATH (DOPMYIIBI, BEIpAKAIOLIHE
3aBHCUMOCTHU MEXIy BEIMIMHAMY, BEIYUCIATE 1O (popmynam. CoCTaBIATh
ypaBHEHUS 110 YCIOBUIO 3a7a4yu. Pemats npocreiiiiye ypaBHEHUS Ha
OCHOBE 3aBUCHMOCTEH MEKITy KOMIIOHCHTAMHU apHU(PMETHICCKUX JeHCTBHIMA
CummeTpus Touka, cCHUMMeTpUYHAs Pacno3HaBaTh Iockue QUTYphl, CAMMETPHYHBIE OTHOCUTEIBHO TPS- 1,47
OTHOCHUTEJIHHO MPSMOHU. Moii. Bbipe3aThb J1Be GUTYpbl, CHMMETPHYHBIE OTHOCUTENILHO MPSIMOH, U3
CuMMeTpHUs U paBEHCTBO. 3ep- Ooymaru. CTpouts Gurypy (OTpe3oK, JIOMaHyIO, TPEYTOIBHUK, TIPSI-
KaJIbHasi CHMMETPUSL. MOYT'OJIbHUK, OKPY>KHOCTB), CHMMETPHUYHYIO TAaHHONH OTHOCUTENBHO
[IPSIMOM, C IOMOILBI0 HHCTPYMEHTOB, H300paxkaTh OT
pyku. IIpoBoANTH NPsIMYI0, OTHOCUTEIBHO KOTOPOH 1BE (PUTYPEHI
cumMmeTpuuHbl. KOHCTpyMpOBaTh OpHaMEHTHI U TAPKEThI, UCIOIb3Ys
CBOICTBO CHMMETPHH, B TOM YHCIIE C TOMOIIBIO KOMIIBIOTEPHBIX
mporpamm. @oOpMyJMPOBATH CBOICTBA ABYX (PUTYP, CHMMETPUYHBIX
OTHOCHUTEJIBHO TpsiMoii. McciienoBaTh cBOiCTBa (GUTYD, CHMMETPHYHBIX
OTHOCHUTEJIHHO TIIOCKOCTH, UCTIONB3Ys SKCIIEPUMEHT, HabIr0ieHuE,
MoaenupoBanue. ONuckIBaTh UX cBoiicTBa GpopmynaM. COCTaBIATh
ypaBHEHUS YCIIOBUAM 3ajay. Pemiate npocreiiiiye ypaBHEeHHUs HAa OCHOBE
3aBUCHMOCTEH MEKIY KOMIOHEHTAMH apU(PMETHICCKIX ICHCTBUIMA.
CummeTpuyHas Gurypa. HaxoauTs B OKpyXarolieM MUpe INIOCKUE U IPOCTPaHCTBEHHBIE 1,6

IIpssMOYTONIBHUK,
[paBHOOCAPCHHBIN TPEYTOIBHHUK,
OKpyx(HOCTb. CUMMETpHS B
[IPOCTPAHCTBE.

CUMMeTpUYHBIEe QUryphl. Pacno3HaBaTh GHUTyphl, UMEIOLINE OCh
cuMMeTpun. Beipe3aTh ux u3 Oymaru, u300pasaTh OT PYKH H C IIOMOILBIO
uHCcTpyMeHTOB. [IpoBoanTh och cuMMmeTpuu uryper. @opmy-

VIMPOBATH CBOMCTBA paBHOOEPEHHOT0, PABHOCTOPOHHETO TPEYTOJIbHUKOB,
MPSIMOYTOJIBHUKA, KBAJIpaTa, Kpyra, CBS3aHHBIC C OCEBOIl

cumMeTpueil. @opMyIMpoBaTh CBOKWCTBA Napauleienunesna, Kyoa,
KOHyCa, IMIMHAPA, 1apa, CBA3aHHbIC C CHUMMETPUE OTHOCUTEIBHO
riockocTd. KOHCTPpyHpOBaTh OpHAMEHTHI M TAPKETHI, UCTIONB3YS
CBOMCTBO CHMMETPHH, B TOM YHCJIE C TOMOIIBIO KOMITBIOTEPHBIX IIPOTPaMM




CHUMMeTpUs. OTHOCUTENIBHO
rouku. Llentp cummeTpun

burypsL.

Pacno3HaBaTh Iu1ockue (UIypbl, CAMMETPHUHBIC OTHOCUTEIBHO
rouk. CTPOUTH QUTYpPYy, CHMMETPUIHYIO TaHHOH OTHOCHTENILHO TOUKH, C
MOMOLIBbIO HHCTPYMEHTOB, J0CTPAHBATH, H300PakKaTh OT

pyku. HaXxoquTh LEHTp CUMMETPUH (QHUTYPHI,

KoH(purypayuyu. KoHeTpyupoBaTh OpHAMEHTHI U APKETHI, UCTIONb3Ys
CBOWCTBO CUMMETPHH, B TOM YHCJIE C IOMOILBIO KOMIBIOTEPHBIX
nporpamMM. POpMyJIHPOBATH CBOMCTBA (GUT'Yp, CHMMETPUYHBIX
oTHOCHTENbHO Touku. MccsemoBarh cBoiicTBa (GUIYp, HMEIOIINX OCh U
[IEHTP CUMMETPHH, UCTIONB3Ys SKCIICPUMEHT, HaOI0eHHE, N3MEPEHHE,
MOJEITUPOBAHNUE, B TOM YUCJIE KOMIIBIOTEPHOE MOAEIUPO-

BaHNE. BbIABMIraTh runotessl, (pOpMyJIUpOBATh, 000CHOBLIBATD,
ONPOBEPraTh C IOMOIIBI0 KOHTPIIPUMEPOB YTBEP)KIECHH 00 0CEBOM U
[IEHTPaIbHON CUMMETPHH GHUTYD

2,6,7

O00011IeHME U CUCTEMATU3ALIUA
3HaHuil. KonTponbsHas pabota
Ne8 o Teme: «CUMMETpUS»

HaxomuTh B OKpy’KaloIeM MHUpPE IIIOCKHE 1 IPOCTPAHCTBEHHBIE
CUMMeETpUYHbIE QUryphl. Pacno3HaBaTh mIockue GUrypsl,
CUMMETPUYHBIE OTHOCUTEIBHO NPSIMOil, OTHOCUTENBHO TOUKH,
MPOCTPAHCTBEHHBIE (PUTYPEI, CAMMETPUYHBIE OTHOCHTEIHHO
I0ckoCcTH. CTPOUTH GUTYPY, CHMMETPUIHYIO TAHHOH OTHOCHTEIHHO
MPSIMON, OTHOCUTENIBHO TOUKHU C IOMOIIBIO YEPTEKHBIX
MHCTpYMEeHTOB. KOHCTPYyHpOBaTh OpHAMEHTHI 1 TAPKETHI, HCIOIb3YS
CBOHCTBO CHMMETPHH, B TOM YHCJI€ C TOMOIIBI0 KOMITBIOTEPHBIX
nporpamm. MceiienoBaTh CBOHCTBA (GUTYpP, UMEIOIIUX OCh U LIEHTP
CHMMETPUH, HCIONb3Ys IKCIEPHMEHT, HaO0IeHNE, U3MEPEHHE,
MOZEINPOBaHNE, B TOM YHCIIe KOMIIBIOTEPHOE MozienpoBanue. dop-

[YTBEPKACHUS O CUMMETpUH HUryp

MYJHPOBATDb, OﬁocHOBbIBaTb, onpoBeprarb € NIOMOUIIbIO KOHTPIIPHUMEPOB

2,6,7

[Meanie ynucaa
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'Hucna, mpoTUBOIOJIOKHbIE
HaTypaIbHBIM. MHOXKECTBO
[CITBIX YHCEIL.

IpuBOAUTH IPUMEPHI UCTIONE30BAHUS B dKU3HU MOJIOKUTEIBHBIX U
OTpHULATEIBHBIX YUCeN (TeMIepaTypa, BEIMTPHIII- TPOUTPHII, BEIIIC-HIDKE
YPOBHS MOPSL ¥ 1Ip). ONUCHIBATH MHOXKECTBO IIENBIX

qricen. OO0 bSICHATD, KAKKE LIEJIbIC YUCIIa HA3bIBAIOT

MOMOIIBIO 3HAKA «MUHYC». Y Ipomarh 3amucu tumna -(+3), -(-3)

MPOTHUBOIIOJIOKHBIMH. 3anuceiBaTh YHnCJI0, IPOTUBOIIOJIOKHOC JaHHOMY, C

1,57

Psi1 11€J1BIX UMCell.
M300paxeHne LenblX Yicen
TOYKAMH Ha KOOPAUHATHOU
rpsimoii. CpaBHEHME U
YIOPSIIOUYMBAHUE LIETBIX YUCEI.

ConocraBisiTh CBOMCTBA psAZia HATYPAJIbHBIX YUCEI U Psijia LEIbIX
urcen. CpaBHUBATh U YHOPSAA0YMBATD LIEJIbIC

uriciaa. M300pakaTh Liesble Yucia TOUKaMU Ha KOOPIUHATHOI

npsiMoii. Mcnmosib30BaTh KOOPAMHATHYIO MPSIMYIO KaK HarjsIHYyIO0 OIOpY
[IpY PELLECHUHM 3a]ja4 Ha CPABHEHUE LIETIbIX YUCEI

2,6,7

CrioxeHre IBYX IEIbIX YUCEeN
OJIHOTO 3HaKa, Pa3HbBIX 3HAKOB.
CyMMa MpOTUBOIMOIOKHBIX

urcen. Beraucnenue CYMMBI

OOBSCHATH Ha IPIMEPAX KaK HAXOJUTh CYMMY JBYX ILIEIIBIX
yricel. 3anuchbIBaTh C IOMOIIBIO OYKB CBOMCTBO HYJIS ITPH CIOXKEHHUH,
CBOICTBO CyMMBI IPOTUBOIOJIOKHBIX YKHCE. ¥ IPOLIATH 3a1Ch CYyMMBbI

[IEJIBIX YHCEI, OIyCKasl, T/Ie 3TO BO3MOXKHO, 3HAK « + » H CKOO-

3,4




HECKOJIBKHX L[EJIBIX YHCEL.
BbIunciIeHne YUCIOBBIX
3HAUYEHUH OyKBEHHBIX

ku. [lepecTaBasAThL ciiaraeMblie B CyMMe LIETIbIX Yicell. BBIYMCAsATh CyMMB]
[ENBIX YHCEI, COIepIKaIIHe IBa 1 Oomee
ciaraeMbpIX. BBIYUCAATH 3HAUCHUST OYKBEHHBIX BBIPAKESHHH

BBIPAKCHUIA.
[TpaBmito HaXOXKIIEHUS DopMYJIHPOBATH [IPABUIIO HAXOXKIEHUS PA3HOCTH LIETIBIX YHCET, 3aNMChI- 3,4
[PA3HOCTH ABYX IEJBIX YHCEIL. BaTh €T0 HA MATEMaTHYECKOM sI3bIKE. BHIMMCISTH pa3HOCTH ABYX HEIBIX
Brruncienne 3HaueHuit BeIpa- uucern. BeIuMeasiTh 3HaUeHHST YUCITOBBIX BRIPAKEHNN, COCTABIICHHBIX U3
PKEHUI, CoJIepkKaIInuX TOIBKO LIEJIBIX YHCEeN C TIOMOILBIO 3HAKOB « + » U «-
MEeHCTBUS CIIOKEHUS U b; 0CYIIECTBISITH CAMOKOHTPOJIb. BHIUHCAATH 3HaUCHUS OYKBEHHBIX
BEIUUTAHISL. Brrancnenue BEIPKCHUH TIPH 33JaHHBIX IEIBIX 3HAYCHISIX
3HauYeHUI OYKBEHHBIX OykB. ConocTaBJ/ISTh BBIIOJIHUMOCTh ICHCTBUS BBIYUTAHHS B MHOXKECTBAX
BBIPKCHH. HATYpaJbHBIX YUCET U LENbIX YHACE
'YMHOMEHHE LEJNbIX YHCEL. DopMyJIHPOBATH [IPaBUIIA 3HAKOB IIPH YMHOKEHUH U JISIEHUH LIEJBIX 3,5,7
[lenenne nenbIx gyucen. PasHrie grICeN, HITIOCTPUPOBATH UX IIPUMEPaMH. 3aMUChIBATH HA
MEHCTBUSA C TENBIMU YACTIAMHU. MaTEeMaTHIECKOM SI3BIKE PAaBEHCTBA, BhIpakatomue cBoiictea 0 u 1 mpu
Brrurcnenue 3Ha4eHUH OyK- [YMHOKEHHH, TIPABUIIO YMHOXKEHHS Ha -1. BBIYMCISATH TPON3BEICHUS U
BEHHBIX BBIPAKECHHIA. YACTHBIC IEJIBIX YKCeNl. BbIUMCAATH 3HAUSHUS YUCITOBBIX BHIPKEHUIA,
colep KaIInuX pa3HbIe AEHCTBUS C TETBIMU
yrcnamMy. BeIYucasiTh 3HaueHUs OYKBEHHBIX BBIPAKEHUH MTPH 338 JaHHBIX
1eNbIX 3HaYeHusAxX Oyks. McciienoBaTh Bompoc 00 M3MEHEHNH 3HAaKa
MPOM3BEACHHUS IIETBIX YHCEI IPH U3MEHEHHH Ha MPOTHUBOIIOJIOKHEIC
BHAKOB MHOXHTeNe. OnpoBepraTh ¢ MOMOIIBI0 KOHTPIPUMEPOB
HEBEPHBIE YTBEPKJIEHUS O 3HaKaxX pe3y/lbTaToB JEHCTBUI C LIETIbIMU
qucjiaMu
O6001IeHNe 1 CHCTEMAaTH3aIU CpaBHUBATD, YNOPSIA0YMBATH LIeNTbIe ynciia. @opMyJIMPoOBaTh paBHIIa 2,56
suanuil. KonTpombsHas pabota BEIYUCIICHUS C [IETBIMH YHCIIaMH, HAXOAUTh 3HAYCHUS YHCIOBBIX U
Ne9 o teme: «llenbie uncnay OYKBEHHBIX BBIPKEHUH, COACPIKAIIIX NEHCTBUS C IETBIMHA YHCIAME
Panuonaabuble (17  [PanmuoHanbHBIC YMCIIA: IIpuMeHsITH B peUr TEPMUHOJIOTHIO, CBSI3aHHYIO C pAllMOHAIbHBIMH YHC- 1,35
umncia [OJIOKUTENbHBIE 1 mamMu; pacmo3HaBaTh HaTypallbHEIC, IIeJbIe, APOOHEIC, ITOOKHUTEIbHBIE,
OTpHULIaTEIbHbIE YUCia (Leble OTpHULATEIbHbBIE YUCIIA; XaPAKTEPU30BaTh MHOKECTBO PallMOHATBHBIX
U IpoOHEIe); urcen. [IpuMeHsiTHL CHMBOJIBHOE 0003HAYEHHUE MPOTHBOIIOJIOKHOTO
[TPOTHBOITOJIOKHBIC YHCIA. qriciia, 00bSICHATH CMBICT 3amucell Thma (-a), ympouaTh COOTBETCTBYIO-
M300paxeHne pallnOHaIbHbIX mue 3anucu. 300paxkaTh pallnoHaIbHbBIE YUCIIAa TOYKAMHU KOOPAMHATHON
4rcel TOUKaMU KOOPIUHATHOM IPSMOMI
[IPSIMOH.
CpaBHEHME PaLMOHAIBHBIX MoaeiMpoBaTh C MOMOIIBIO KOOPAMHATHOW MPSMOM OTHOIIEHUS «O0JTb- 4,6

HHUCEII C IIOMOIIBIO

KOOPJIWHATHOW MPSIMOIA.

me» U «KMECHBIIC» JJIA palluOHAJIbHBIX YUCECII. CpaBHHBaTb IIOJIOXKH-

[TCJIBHOC YUCJIO U HYJIb, OTPULATCIIBHOC YUCJIO U HYJIb, TOJOXUTCIbHOC U




'Y cTaHOBJIICHUE OTHONICHUHT
«OOITBIIIEeY» («MEHBIIIE») MEXTY
pallOHATEHBIMH YHCITAMHU.
[MoHsTHE MOIYJIS YUCIIA.

OTPULATCIIbHOC YHUCJla, IBA OTPHULATCIbHBIX YUCJIA. HpI/IMeHﬂTb 1 IOHHU-
MaThb FCOMeTpI/I"IeCKI/Iﬁ CMBICJI TIOHATUA MOAYJIA YUCJia, HAX0AUTb MOAYJIb
[PAaUOHAJIBHOTO YHCJia. CpaBHI/IBaTb U YIOpsSiA0YMBaATh palliOHAJIbHBIC
quciia

[IpaBuiia cio>xeHus DopMyJIHPOBATH MPABUIIA CIOKEHHS IBYX YMCEN OJTHOTO 3HAKa, IBYX 3,4,7
PAllOHANIBHBIX YUCEIl OJJTHOTO YrCel pa3HBIX 3HAKOB; IIPABUJIO BEIUUTAHUS U3 OJHOTO YHCTIa
3HaKa, pa3HbIX 3HAKOB. ITpyToT0; MPUMEHSATH 3TH NPaBUIIA JUIS BEIYUCIICHUS CYMM,
CBOMCTBA CIIO)KEHUS, CBOMCTBO pazHocTeil. BBINOIHATH YHCIOBEIE TOICTAHOBKY B CYMMBI U Pa3HOCTH, 3a-
HYJIS IPU CITOKEHUH. MUCaHHbIE C IOMOIIBIO0 OYKB, HAXOAUTH COOTBETCTBYIOIINE X
Brerartanue panroHaIbHBIX BHaueHus. [IpoBOAUTH HECIIOKHBIC NCCIICOBAHUS, CBSI3aHHBIEC CO
UHCE. CBOIMCTBaMHU CYMMBI HECKOJIbKUX PAllMOHATIBLHBIX YKcel (HalpuMmep, 3aMeHa
BHAKa KaKJOTO CIIaraeéMoro)

'YMHOKEHHE U IeJICHHE DopMyJIHPOBATH MIPABUIIA HAXOXKACHUS TIPOU3BENCHUS M YACTHOTO JBYX 2,5
pallOHANILHBIX YMCE, PaBUIIa Yrcel OAHOTO 3HaKa, IBYX YMCEI Pa3HBIX 3HAKOB; MPUMEHSATH 3TU
3HAKOB ITPH YMHOXKCHUH H MpaBuiia MPH YMHOKCHHUH U JISJICHUH PAIlHOHATLHBIX
nenenun. CBOMCTBA uricen. HaxoauTs KBajpaThl U KyObl palliOHATIBHBIX YKcel. Boluuc-
YMHOKeHHUs, cBoiicTBa 0, 1 1 - VIITh 3HAYEHHsI YUCIIOBBIX BBIPAXXEHUH, COACPIKAIIINX pa3HbIe
1 npu yMHOKEHUH. meiicTBrsl. BHIMOJIHATHL YHACIOBBIC TTOJICTAHOBKY B MPOCTEHIIINE OYKBEHHBIC

a —a a BBIPAKCHHS, HAXOUTH COOTBETCTBYIOIIHE UX 3HAYCHUS
IPaBecTBO b b -b 51
€ro NpuMeHEHUE IIPU
BBIYHUCIICHUAX.
IIpuMepsl pa3Iu4HbIX CUCTEM IIpuBOAUTE IPUMEPHI Pa3IMYHBIX CUCTEM KOOPAMHAT B OKPYXKAIOILEM 57

KOOPJIUHAT B OKPYXKAFOIEM
mupe. IIpsmoyronbHas cucrema
KOOpAMHAT Ha IUNIOCKOCTH,
KOOPAWHATBI TOUKH.

MHpE, HAXOJUTh 1 3aITUChIBaTh KOOPANHATH 00BEKTOB B PA3THIHBIX
crcTeMax KOOpAMHAT (LIaxMaTHast JOCKa; IIMPOTa U JIOJIT0Ta; a3UMYT U
np.). OOBSICHATH U WIUTIOCTPHPOBATH MTOHATHE MPSMOYTOIBHOW CHCTEMBI
KOOpPAMHAT HA INIOCKOCTH; IIPUMEHATH B PEYU U IOHUMATh
COOTBETCTBYIOLIE TEPMUHBI U CUMBOIUKY. CTPOUTH Ha KOOPJUHATHOM
TUIOCKOCTH TOYKH M (PUTYpHI IO 3aJaHHBIM KOOPAMHATAM, HAXOAUTh
KOOpAHHATHI To4YeK. [IpoBOANTE HCCaEI0BaHMs, CBA3aHHBIE C B3AMMHBIM
[PaCIIOI0KEHUEM TOUYEK HAa KOOPIUHATHOM ITIOCKOCTH




O000IIeHHE B CHUCTEMAaTH3aIIHS
sHaHuid. KoHTponbHas paboTta
Nel0 o Teme: «PanmoHaabHbIE
qrCIIay

N300paxaTh palMoOHAJIbHBIE YNCIIa TOUYKAMHU KOOPAHMHATHON

rpsimoil. [IpUMeHSITh 1 MOHUMATh T€OMETPUUYECKUN CMBICIT TIOHSTUS
MOIYJIS YHCIIa, HAXOAUTH MOAYIb PAIlHOHAIHHOTO YHC-

ma. MoaeampoBaTh C MOMOIIBIO KOOPAMHATHON NPSMOM OTHOILICHUS
«OOJTBIIIE U «MEHBILIEY» I PALIMOHATBHBIX

gIICEN, CPABHUBATH U YIOPSA0YMBATH PAIIOHATHLHEIC

4rciia. BbIMOHATH BBIUUCICHUS C

paloHaNbHBIMU YuciaaMy.. HaxoauTh 3HaueHHS 0YKBEHHBIX BbIPAXKEHHH
MpH 3aJaHHBIX 3HaYeHus1 0yKkB. CTPOUTH HA KOOPIMHATHOM IJIOCKOCTH
TOYKHU U (DUTYPHI 110 33 JAaHHBIM KOOPAWHATAM, OMPENeIATh KOOPIUHATHI
TOYEK

14

MHOroyrojibHUKH
U
MHOTOTPAHHUKH

[Tapanmenorpamm. CBoiicTBa
napajenorpamMma. Bussl
[1apasuIeIorpaMMOB.

Pacno3HaBaTh Ha uepTexkax, pUCYHKaxX, B OKPY)KaIOLEM MUpPE Napajuie-
morpammMel. M300paskaTh napajiernorpaMMBbl C HCIIONIb30BaHUEM
UEPTEKHBIX UHCTPYMEHTOB. MoeIMpoBaTh NapalieorpaMMbl,
MCIIONB3YS OyMary, IIacTHINH, IpoBoIoKy u ap. Uccie-

MOBATHb ¥ ONUCBLIBATH CBOMCTBA IapaJljIeIorpaMMa, UCIOIb3Ysl
HKCTIICPUMEHT, HAOIIOACHUE, I3MEPCHUE, MOICIHPOBA-

Hue. Mcnosib30BaTh KOMIIBIOTEPHOE MOJIETMPOBAHNE U SKCIIEPUMEHT IS
M3y4eHUs! CBOMCTB MapajuieaorpaMMoB. @opMyJIMpOBaTh,
000CHOBBIBATH, ONPOBEPraTh C IOMOIBIO KOHTPIIPUMEPOB YTBEPKACHUS
0 cBolicTBax napaienorpamMma. CpaBHUBAaTh CBOWCTBA
MapaeIorpaMMOB Pa3IMUHBIX BUIOB: poMOa, KBaapaTa,
[IPsIMOYTOJIbHYUKA. BBIABMIraTh rMIOTE3BI O CBOMCTBAX NMapajuIeIorpaMMOB
[PA3IMIHBIX BUIOB, 00BACHATD UX. KOHCTPpyHpoBaTh Crioco0ObI
MOCTPOEHUS MapajuIeIOrpaMMOB 10 3aJaHHBIM

pucynkaMm. CTpPOUTH JIOTHUECKYIO [IEMTOYKY PACCYKIESHUNA O CBOMCTBAX
napajuienorpamma

1,35

Kakoi MHOrOyroJbHUK
Ha3bIBAIOT MPaBHIbHBIM. O
[IPABUJILHOM ILIECTUYT OJIBHUKE.
OKpY>KHOCTb ¥ IPaBUIIbHBIN
MHOTOYTOJIbHUK. [IpaBuibHBIE
MHOTOTDAHHUKU.

Pacrio3HaBaTh Ha yepTekax, pUCYHKaX, B OKPYXKAIOIIEM MHUPE TIPaBUIIbHbIC
MHOTOYTOJIbHUKH, IPaBUJIbHbIE MHOTOTpaHHUKH. VccnenoBars 1 Omnu-
ChIBaTh CBOMCTBA MPaBUIIBHBIX MHOTOYTOJIbHUKOB, UCTIONb3Ys
BKCIIEpUMEHT, HAOJI0ICHNE, U3MEPEHHE, MOojieTupoBaHue. Mcrnonbp30BaTh
KOMIIBIOTEPHOE MOJIEIUPOBAHUE U SKCIIEPUMEHT I U3yUEHHS CBOMCTB
reoMeTprYecKuX 00BheKTOB. 11300pakaTh MpaBUIIEHBIE MHOTOYTOJIBHUKH C
[MOMOILBIO YEPTEKHBIX MHCTPYMEHTOB I10 ONUCAHUIO U 10 3aJaHHOMY
QITOPUTMY; OCYLIECTBIISATH CAMOKOHTPOJIb BBHIIIOJHEHHBIX MOCTPOCHUH.
KoHcTpyrpoBaTh ciocOObI HOCTPOESHUS MTPABUIILHBIX MHOT'OYTOJIBHUKOB 110

BaZlaHHBIM PUCYHKAM, BBIIIOJIHATH IOCTPOEHUSA. MoenupoBaTh

3,97




MpaBUJIbHbIE MHOTOIPAaHHUKH U3 pa3BEPTOK. CpaBHUBATH CBOICTBA Ipa-
BUJIbHBIX MHOTOYT'OJIBHUKOB, CBA3aHHbIE ¢ CUMMeTpuel. DopMyIupoBaTh,
000CHOBBIBATD, OITPOBEPraTh C MOMOILBIO KOHTPIIPUMEPOB YTBEPKACHUS O
MPaBUJIBHBIX MHOTOYTOJIBHUKAX

IPaBHOBEIINKHE U
[PABHOCOCTABJICHHBIE (PUTYPHI.
[Tnomaas mapaniesorpaMma u
TPEyroJbHUKA

IU300pakaTh PaBHOCOCTABICHHBIC (PUTYPHI, OMIPEICIATh UX

ruromaayu. MoaeaupoBaTh reoMeTpUIecKue (GUrypsl U3

Oymaru (mepeKkpauBaTh IPSIMOYTOJNBHHUK B

MmapasiesIorpaMM, 10CTPAuBATh TPEYTOJIBHUK 10

napaienorpamma). CpaBHUBATH (UTYpPEI IO

rutonaay. @opMyIMpoBaTh CBOMCTBA PABHO- COCTABICHHBIX

¢duryp. CoctaBasaTh GOPMYIIBI IS BEIYUCICHHS TUIOIIAIH
napajuiesiorpaMma, psiMoyroJIbHOTO

TPEYroyibHUKA. BHINOIHATH H3MEPEHHUS U BBIYHCIATD UIOIIAN
[apaieorpaMMoOB U TPEYroyibHUKOB. MCHo/Ib30BaTh KOMIIBIOTEPHOE
MOJICTTUPOBAHUE U SKCIICPUMEHT JIJIsl H3YUCHHSI CBOWCTB FEOMETPHUYCCKUX
00beKkTOB. CTPOMTH JIOTUIECKYIO IIETIOYKY PACCYXICHHUNA O PABHOBEINKUX
¢durypax. Pemars 3a1auu Ha HAXOXKICHHE ILIOIIA/ICH TapajIeliorpaMMOB
U TPEYrOJbHUKOB

1,47

[Ipusmel. [lapannenenumnen.
[Pa3séprka npusmsl. I[Ipusmsl B
APXUTEKTYPE.

Pacno3HaBaTh Ha uepTexax, pUCYHKax, B OKPY»KalOLLEM MUpPe

npusMel. HassiBaTh npusmel. KonuposaTts npusmel, n300paxEHHBIC HA
KJIeT4aToi Oymare, 0CyIecTBIATh CAMOKOHTPOJIIb, IPOBEPSIS
COOTBETCTBHE IONYIEHHOT'0 H300paskeHHs 3a1anHOMY. MoIenmupoBaTh
MIPU3MBI, HCIIOJIB3Ys OyMary, INIACTUIIMH, IPOBOJIOKY U JIP., U3TOTABINBATh
13 pa3BEépTok. OmpenensaTh B3aUMHOE paclojioxKeHue rpaHei, péoep,
BepILUH Npu3Mbl. MccnenoBaTh cBOCTBa MPU3MBbI, HCIIOIb3Ys
HKCIIEPUMEHT, HaOII0ACHHE, U3MEPEHUE, MoAeIupoBaHue. OMUCHIBATE UX
CBOWCTBA, UCIIOJIB3YSI COOTBETCTBYIOIIYIO TEPMUHONOTHIO. DOPMYITHPOBATH,
[YTBEPAKIECHHUS O CBOWCTBAX MPU3MBI, OIIPOBEPIaTh YTBEPIKIACHUS C
MOMOIIIBIO KOHTPIPUMEPOB. CTPOUTH JOTMUYECKYIO LIENIOYKY PacCyKASHHH
0 cBolicTBax nMpu3M. COCTaBIATH (POPMYIIBI, CBSI3AHHBIC C INHEHHBIMH,
MIOCKUMH U MIPOCTPAHCTBEHHBIMU XapaKTEPUCTHUKAMHU MIPU3MBI.
MozenupoBaTh U3 IPU3M JPYrie MHOIOTPaHHUKH

2,5

O0001IeHe U cucTeMaTH3alus
sHanuid. KontponbHas pabora
Nell mo Teme:
«MHOTOYTOJIEHUKY U
MHOTOTDAHHUKID

U cciemoBaTh 1 ONMUCHIBATH CBOMCTBA TEOMETPHUYECCKUX (DUTYP, UCTIONB3YS
OKCIICPUMEHT, HAOIIOACHUE, H3MEPCHHUE,

MOJICTHPOBaHNE. BRIIBUTATh TUIOTE3BI O CBOMCTBAaX M3YYECHHBIX QUTYD,
000CHOBEIBATh HX. POPMYJIHPOBATH YTBEPKACHUS O CBOWCTBAX
M3yYCHHBIX (PUTYp, OMPOBEPTraTh YTBEPKICHHUS C TOMOIIBIO
KOHTpIIpuMepoB. Menoab30BaTh KOMIBIOTEPHOE MOACTUPOBAHHUE U
DKCIIEPUMEHT U1l U3yUEHUs] CBONCTB F€OMETPUYECKUX

00BeKTOB. PelaTh 3aja9u Ha HAXOXKACHUE JUTHH, TUIOManel 1 00bEMOB




MHoO:KeCTBA. IMHOXK€ECTBO, DJIEMEHT 2 OO0CyX1aTh COOTHOILICHHE MEXKTy OCHOBHBIMHU YHCIIOBBIMU 1,35
Kom0unaropuka MHOXKECTBA. 3ajaHUEe MHOKECTB| MHOXXECTBaMH. 3alMChIBATh Ha CUMBOJIMYECKOM SI3BIKE COOTHOIIICHUS

MepeYrCICHIEM DIIEMEHTOB, MEXITy MHOYKECTBAMH U MPUBOAMTDH IIPUMEPHI PA3JIMYHBIX BAPHAHTOB UX

XapaKTePHUCTHICCKIM MepeBojia Ha pycckuid 361k, McceqoBaTh BOIIPOC O YKCIIE TTOAMHOXKECTB

cBoiicTBOM. CTaHapTHEIC KOHEYHOI0 MHOXECTBA

0003HaYCHUS YHUCITOBEIX

MHOKeCTB. [IycToe MHOXKECTBO

1 ero 0003HaYEHMHE.

[ToMMHOXKECTBO, HILTFOCTPAIIHS

OTHOIIEHHUS BKIIOUEHUS C

[MOMOIIIBIO KpyroB Ditnepa.

OOBbeMHEHNE MHOXKECTB, 2 DopMyJIUPOBATH ONpEICTICHHs O0BETMHEHUS U TIepeceYeHUs 3,7

MePECCUCHUE MHOMKECTB; MHOXeCTB. MJLTIOCTPUPOBATH 3TH MOHSTHUS C TIOMOIIBIO KPYTOB

WJLTIOCTPAIIAU C TIOMOIIIBIO Diinepa. Ucmoab30BaTh CXeMbl B KAUeCTBE HATISATHONW OCHOBBI JIJIS

KkpyroB Diinepa. [Tonsatue o [pa30MeHNsT MHOXKECTBA Ha HelepeceKaronuecs nogMHoxectsa. Ilposo-

KJ1acCH(DHUKAIIHH. ITATH JIOTHYCSCKHE PACCYKICHUS IO CIOXKETaM TEKCTOBBIX 33134 C

MOMOIIIBI0 KpyroB Diinepa. [IpuBoaNTH IpUMEpHI KilaccuUKami U3
MaTEeMaTHKH U U3 IPYTUX 00JacTeld 3HAHUS

Perrenre KOMOHHATOPHBIX 4 PemaTh KOMOWHATOPHBIE 33/]a4H C TIOMOIIBIO TIepedopa BO3MOXKHBIX 2,5

3amad nmepebopoM BapHaHTOB, BapHAHTOB, B TOM YHCJIE, TyTEM ITOCTPOCHUS JIePeBa BOZMOXKHBIX

[IOCTPOCHUE JepeBa BapraHTOB. CTPOMTH TCOPETHKO-MHOKECTBEHHBIC MOJICITH HEKOTOPHIX

BO3MOXKHBIX BapI/IaHTOB. BUI0B KOM6I/IHaTOpHI)IX 3a1a4

TeopeTHKO-MHOKEeCTBEHHBIE

MOJICITH HEKOTOPBIX

KOMOMHATOPHBIX 33a4.

I[ToBTOpEHME N UTOTOBBIN 11 CpaBHHMBATDH U YNOPSIA0YUBATH JECITHIHEIE 1,3,5,7

KOHTPOJIb

IMpoOu, HAXOAUTHL HANMEHBIIYIO U HAUOOJIBIIYIO IECATHYHYIO P00 cpean

BamanHOro Habopa uncel. IlpeacTaBisiTh OOBIKHOBEHHBIC APOOH B BUJIE
ITECATHYHBIX; BBIICHATH, B KAKUX CITydasx 3To Bo3MoxkHO. Haxo-

ITUTH JECSITUIHOE MPUOITIKEHHE OOBIKHOBEHHOM PO C YKa3aHHOM
TOYHOCTHI0. BHIMOIHATH TSHCTBUS ¢ APOOHBIMU

uuciaMu. Pemare 3a1aun Ha IBHXKCHHE, COACPIKAIINE TaHHbIC,
BEIpaKCHHBIE APOOHBIMU uuciIaMi. [IpeacTaBsTh 107 BENUINHBI B
npoiieHTax. Pemarb TEKCTOBBIC 3a/1a4d Ha HAXOXKICHUE MTPOIICHTA OT
ImaHHOW BeNMWYMHBL. Pemartp 3a1auun, TpeOyroIne BIaCHHUS TOHITHEM
otHOHICHUS. COCTABJATH IO PUCYHKY (POPMYITY ISl BRIYUCICHHUS TIe-
prMeTpa wiK wiomany Gurypsl. CpaBHUBATH U YIIO-

PSII0YMBATH TOJIOXKHUTEIbHBIC H OTPHUIIATEIIBHBIC

qrciia, HAXOAMTh HaHOOJIbIIIee MM HAUMEHbIIIEE U3 3aIaHHOr0 Habopa
qricell. BBIMOJHSATH YKMCIIOBEIE MTO/ICTAHOBKH B OYKBEHHOE BBIpaXKeHUE (B
TOM YHCIIE, TOJICTABNIATh OTPHUILIATEIIbHBIC YHCTIa), BBIYMCIATD 3HAUCHHE

BBIDAXKCHU . OTMedaTh TOYKHU Ha KOOp,HPIHaTHOfI




IUIOCKOCTH, HAXOMHUTH KOOPIMHATH OTMEUCHHBIX TOYeK. CTPOUTH GUrypy,
CHUMMETPHUYHYIO JaHHOW OTHOCUTEIBHO HEKOTOPOH MPSIMOiA; HCIOJb-
30BaTh IIPH PELICHUH 337a4d PABCHCTBO CHMMETPHYHBIX

¢buryp. Pemarh 3a71aun Ha B3aMMHOE PACIIONIOKEHUE IBYX OKPYKHOCTEM
Ha TTOCKOCTH

IlepeyeHb KOHTPOJIBLHBIX PadoT. 6 Kacc

KontponpsHas padora
KontponpsHas pabora
KonrponpsHas padora
KonTponbhas padora
KonTponbhas padora
KonTponbHas padora
KontponpsHas padora
KontponpsHas padora
KontponpsHas padora
KonTponbhas padora
KonTponbhas padota
KonTponbhas padora
KonTponbhas padora

Nel 1o Teme «/[poOu 1 MpoLIEHTHI»

Ne 2 mo teme «IIpsimble Ha MIIOCKOCTU U B IPOCTPAHCTBEN
Ne 3 1o teme «JlecsaTuunbie 1poOu»

No 4 1o teme «JlelicTBUS C IECATUYHBIMU APOOSIMI))
Ne 5 no Teme «OKpy>KHOCTb»

Ne 6 mno Teme «OTHOIIEHUS U TPOLIEHTH»

Ne 7 mo Teme «Boipaxenus, opmysbl, ypaBHEHUS
Ne 8 no Teme «Cummerpusi»

Ne 9 mo teme «llenbic ynciay

No 10 mo teme «ParoHaabHbIE YnCTIa»

Ne 11 1mo teme «MHOTOYTrOJIBHUKN U MHOTOTPAHHUKH
Ne 12 mo reme «MuoxxectBa. KomOuHaTopuka

Ne 13 mo teme «IloBTOpEeHUEY
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