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IMosgscHuTe IbHAA 3aANUCKA.

PabGouast mnporpamma ywyeOHOro Kypca IO MaTeMaTuke i 5-9 kiaccos
pa3pabotana B cOOTBeTCTBUM ¢  DeAepalibHBIM  TOCYJapPCTBEHHBIM
0o0pa3oBaTeNbHbIM CTAHJIAPTOM OCHOBHOT'O OOHIEr0 0O0pa3oBaHUS HA OCHOBE
aBTOpckor mporpammbl A.I'. Mepsmsika, B.b. Ilomonckoro, M.C. Axup, E. B.
byuko «Martematuka. 5-9 kinacce». M. : Benrana - 'pad
VYyeOHMKH, peau3yIolIne Nporpammy:

A.T". Mepzmsik, B.b. Tlononckuii, M.C. Sxup. Marematuka . 5 kiacc. M. :
Benrana - I'pad

A.lI'. Mep3msk, B.b. TTononckui, M.C. Skup. Maremaruka . 6 xiacc. M.
Bentana - ['pad

A.T'. Mepsnsak, B.b. ITononckuii, M.C. Sxup. Anrebpa . 7 kiacc. M.
Benrana - I'pad

A.T'. Mepsnsak, B.b. Ilomonckuii, M.C. Sxup. Anrebpa . 8 kmacc. M.
Benrana - I'pad

A.I'. Mepansak, B.b. Tlomonckuii, M.C. Skup. Anredpa . 9 kmacc. M.
Benrana - ['pad

A.T'. Mep3nsik, B.b. [Tononckuii, M.C. Sxup. I'eomerpus . 7 knacc. M. :
Benrana - I'pad

A.lI'. Mep3nsik, B.b. [lononckuii, M.C. Sxup. I'eomerpus . 8 kmacc. M. :
Bentana - ['pad

A.I'. Mep3nsik, B.b. [lononckuii, M.C. Sxup. I'eometpus . 9 kmacc. M. :
Benrana - I'pad

I_[CJ'IHMI/I " 3aJa49aMU U3YyUYCHUSI MAaTCMATHKHN B OCHOBHOM IIIKOJIC SIBISIOTCS:

* pa3BUTHE JIOTHYECKOTO W KPHUTHYECKOTO MBINIICHUS, KYJIbTYphl pEUH,
CITOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY

* opMHUpOBAHUE Y YUYaITUXCS HMHTCILICKTYaIbHOM YECTHOCTH U OOBEKTUBHOCTH,
CIIOCOOHOCTH K TPEOJOJCHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITCKAIONIUX W3
OOBIJIEHHOTO OIIBITA;

* BOCTIMTAHUE KAYECTB JIMYHOCTH, OOCCIICUMBAIONIUX COIUATBLHYI0 MOOUIBLHOCTD,
CIIOCOOHOCTHh MPHUHUMATH CAMOCTOSTEIIPHBIC PEIICHHUS;

» opMHUpOBAaHUE KAueCTB MBINUICHHUS, HEOOXOMUMBIX [UJIS  aJanTalvd B
COBPEMEHHOM HH(POPMAITMOHHOM OOITICCTRBE;

* pa3BUTHE HMHTEpPEcCa K MAaTeMaTHYCCKOMY TBOPYECTBY W MaTEMaTHYECKUX
CIIOCOOHOCTEN;

* popMHUpOBaHUE MPEACTABICHUI O MaTeMaTHKe KaK 4acTH OOIIeUeI0BEUYCCKOM
KYJIBTYPBI, O 3HAYMMOCTH MaTEeMAaTUKH B Pa3BUTUH IIUBUIN3AIMN U COBPEMEHHOTO
00111eCTBA;



* pa3BUTHE TNPEACTABICHUM O MaTeMaTUKe Kak (opMe OMNHCAaHUS U METOe
NMO3HAHUSI ~ JCHCTBUTEIBHOCTHU, CO3JaHME  YCJIOBUM  JUII  TPUOOPETEHUS
MEPBOHAYAJILHOI'O OMbITA MATEMATUYECKOTO MOJEIUPOBAHUS,

* popMupoBaHue  OOMMX  CMOCOOOB  HMHTEIUIEKTYaJbHOW  JICSITEIBHOCTH,
XapaKTEpPHbIX [JI1 MAaTEeMaTUKA U SIBIAIOUIMXCS OCHOBOM IO3HABATEIbHOU
KyJAbTYpbl, 3HAYAMOW JUISI Pa3MYHBIX Cchep UeTOBEYECKON NeSITeIbHOCTH;

* OBJIQJICHUE MAaTEMAaTUYECKHMMH 3HAHUSIMH W YMCHHSAMHU, HEOOXOIWMBIMHU JIJIS
MPOJIOJDKEHUS OOYYEHHUs B CTapIIe IIKOJEe WJIM HMHBIX 00IIeo0pa3oBaTEIbHBIX
YUPEKACHUAK, M3YUCHHUS] CMEKHBIX TUCIUIUINH, TPUMCHCHHS B ITOBCEIHECBHOU
KU3HH,

* co3maHue (QyHIAMEHTa JUIS MaTEeMaTHYeCKOro pa3BUTHS, (popMmupoBaHUS
MEXaHU3MOB MBITIUICHHUSI, XapaKTEPHBIX JIJIT MAaTEMaTUUECKON JACATSIBHOCTH.



OO01as xapakTepuCcTHKA Y4e0OHOI0 mpeamera

ConepxaHue mamemamuueckozo oopazoeanus ¢ 5-6 Kiaccax MpeiCcTaBiIeHO B
BUJIC CJICAYIOIIMX COJIEPXKATEIbHBIX pPa3JielioB: «ApupmMeTuKa», «UncjioBblie U
OyKBEeHHbIE BbIPAa’KEeHUS. YpaBHeHusn», «I'eomerpuueckue ¢urypsbl.
N3mepenne reoMeTpu4ecKMX  BeJIHMYHMH», «JIEMEHTbl  CTATHCTHKH,
BepositHocTH. KomOunaropubie 3amaum». «MaremMaTMka B HMCTOPUYECKOM
Pa3BUTHI»

Conepxanue paszjerna «ApupmeTuka» CIy>KUT 0a3oi i JadbHEUIIero
U3YUYCHUS] YYalIUMHCS MATEMATHUKW W CMEXHBIX JUCHHUIUIAH, CIOCOOCTBYET
Pa3BUTHUIO  BBIYMCIHUTENBHOM  KYJbTYpbl U JIOTUYECKOTO  MBIIIJICHUS,
GbOpMUPOBAHUIO YMEHHUS TOJIb30BATHCS AJITOPUTMAMH, a TaKXe MPUOOPETCHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B TIOBCEAHEBHON >kKu3HU. Pa3Butne
MOHATHSL O YHUCJE CBSA3aHO C M3YYEHUEM pALMOHAIBHBIX YHCEN: HATypaJbHBIX
9guceNn,  OOBIKHOBEHHBIX U  JCCATUYHBIX  JAPOOCH, TMOJOXUTEIBHBIX U
OTPUIATEIbHBIX YHCEIL.

Conepxxkanue  pazgena «UuciaoBble U OyKBeHHbIe  BbIpa:KeHMS.
YpaBHenus» QopMUPYIOT 3HAHUS O MaTeMaTthueckoM s3bike. CyliecTBeHHas
poJib TIPU STOM OTBOJUTCS OBJIAJACHUIO (OPMABHBIM ammapaTtoM OYKBEHHOIO
ucuucieHus. M3ydyeHne marepuana cnocoOCTBYET (POPMHUPOBAHUIO Yy yYalllUXCA
MaTeMaTHYECKOro anmnapaTa pelieHHs 3a/1a4 ¢ MOMOUIbI0 YPaBHEHUM.

Copnepxxanue  paznena »I'eomerpuueckue (urypsi. N3mepenne
reoMeTpPUYeCKUX BeJINYNH,
dbopMUpyeT y ydalluxcs TOHSATHS TeOMETpUUYeCKuX (Uryp Ha IJIOCKOCTH U B
IPOCTPAHCTBE, 3aKIaAbIBaeT (POPMUPOBAHUS TEOMETPUICCKON «PEUm», pPa3BUBACT
IPOCTPAHCTBEHHOE BOOOPAKEHHUE U JIOTUUECKOE MBIILICHHUE.

Conepxxanue pazaena «JJieMeHThI CTATUCTHUKH, BEPOSITHOCTH.
KomOuHnaTopHbie 3aJaun» - 00s13aTENbHBII KOMIIOHEHT IIKOJBHOTO
00pa3oBaHusl, YCUIMBAIOIIUNA €ro MPUKIIATHOE U MPAKTUYECKOE MPUMEHEHHE. DTOT
MaTepual HEOOXOIUM MPEXae Bcero il  (POPMUPOBAHUS y  yYAIIUXCSA
(GYyHKUMOHATBHOM  TPaMOTHOCTH, YMEHHUS BOCIPUHHUMATb U  KPUTHYECKH
aHaM3UpoBaTh UHGOPMAIUIO, TPEACTABICHHYIO B Pa3IMYHBIX opMax, MOHUMATh
BEPOSITHOCTHBIA XapaKTE€p MHOTUX pEATbHBIX 3aBUCUMOCTEH, MPOU3BOIUTH
IPOCTEUIINEe BEPOSATHOCTHBIE pacu€Thl. M3yueHue OCHOB KOMOWHATOPHKHU
MO3BOJIUT yYaIIeMyCsl OCYIIECTBISTh PACCMOTPEHHUE CIIydaeB, epedop BapHaHTOB,
B TOM YHCJI€ B TPOCTEHIINX NPUKIAAHBIX 3a7a4ax.

Paznen «MaTtemaTuka B HMCTOPUYECKOM Pa3BUTHM» NPEAHA3HAUYCH IS
dbopMuUpOBaHUS TIPEACTABICHUM O MaTEMaTUKE KaK YacTh  YeJIOBEYECKOU
KYJbTYpBI, JUIsI OOIIErO pPa3BUTHS IIKOJHHUKOB, JUISi CO3JaHUS KYyJIbTYypHO-
HUCTOPUYECKON CpeJibl O0yUeHHUSI.

Conepxxanue Kypca anceoper B 7-9 Kiaccax MNpPEACTaBIEHO B BUIE
CIEOYIOIIMNX PpPA3JeoB: «AJiredpa», «UucjoBbIle MHOXKECTBA», «DYyHKUMHW»,
«JJIeMeHTbl NPHUKJIAJHONH MaTeMaTHKH», «AJjreépa B HCTOPUYECKOM
Pa3BUTHI»



Conepxxanue pasznena «AJdaredpa» (opMupyer 3HaHUS O MaTEMaTUYECKOM
S3bIKE, HEOOXOUMBIE ISl PEIICHUS] MaTeMaTUYeCKUX 3ajay, 3aJa4d U3 CMEXHBIX
JUCLUIUIMH, a TaKKe MPaKTHYeCKuX 3anad. M3yueHue marepuana crocoOCTBYET
(OpMUPOBAHHIO y Yy4YalIMXCSd MaTeMaTUYeCcKOro ammapara peuieHus 3ajaad C
MOMOIIBIO YPaBHEHUMN, CUCTEM YPABHEHHUI 1 HEPABEHCTB.

Marepuan JgaHHOTO pasfena MpeICTaBlIeH B AacleKTe, CIOCOOCTBYIOLIEM
(GopMUPOBaHHIO Yy  ydYalUUXCSd  YMEHHUS  IOJb30BaThCsl  aJrOPUTMAMHU.
CyuiecTBeHHass poOJb MpPU 3TOM OTBOJUTCA PA3BUTUIO  AJITOPUTMHYECKOTO
MBILIJIEHUS] — BAKHOW COCTABJISAIOIIEH MHTEUIEKTYaJIbHOTO Pa3BUTHS YEIOBEKA.

Coneprxanue paznena «HucsaoBbie MHOKeCTBA» HAIlEJIEHO Ha
MaTeMaTUYeCKOEe Pa3BUTHE ydalIuxcs, (OPMUPOBAHHWE y HUX YMEHHUS TOYHO,
CaTO U SICHO M3J1araTh MbICIM B YCTHOW M MUCbMEHHOW peud. MaTtepuan pasnena
pa3BUBaeT MOHATHE O YHUCJE, KOTOPOE CBA3aHO C HM3YyYEHUEM JEHCTBUTEIBHBIX
YHCEJL.
enb conepxkanus paznena « OyHKIMW»- MOTYYCHUE KOJIbHUKAMH KOHKPETHBIX
3HaHWN O (QYHKIMHM KaK BOXKHEWIIEW MaTeMaTHWUECKOW MOJAENU ISl ONMUCAHUS U
MCCIIEIOBAHUS MPOLIECCOB U ABJIEHUN OKpykaromero Mupa. CoOTBETCTBYIOIINIMA
MaTepHall CIOCOOCTBYET Pa3BUTUIO BOOOpPaXKEHUsT M TBOPYECKUX CIIOCOOHOCTEN
YYaIMXCSl, YMEHUIO HCIIOJIb30BATh PA3JINYHBIE SI3bIKM MATEMaTHKU (CIOBECHBIN,
CHUMBOJIMYECKUH, TpaduvecKuii ).

ConepxaHue paszznena « OJIEMEHThl NPUKIAJHOM MAaTEMATHUKW» PACKpPBIBAET
NPUKIAJHOE W TMPAKTHYECKOE 3HAYEHUE MATEMATUKA B COBPEMEHHOM MHUpE.
Marepuan 1aHHOTO pazjiesa CnocoOCTBYeT (POPMUPOBAHUIO YMEHHUS IPEICTABISATh
U aHAIM3UPOBATh PA3IUYHYI0 MH(POpPMALHMIO, MOHUMAHUIO BEPOSTHOCTHOIO
XapakTepa peaabHbIX 3aBUCUMOCTEH.

Pazgen «AJsiredbpa B HCTOPHUYECKOM PAa3BUTHW»  IpPEIHA3HAYEH IS
dbopMUpOBaHUA TPEACTaBICHUH O MaTeMaTHKE KaK YacTH YeJOBEYECKOU
KyJAbTYpbl, JJsi OOILNEr0o pa3BUTUSA IIKOJbHUKOB, CO3JaHUSl KYJIbTYPHO-
HUCTOPUYECKON Cpe/ibl 00yUEeHUS.

Conepxanue Kypca ceomempuu B 7-9 Kiaccax npencTaBieHO B BUJE CIETYIONIUX
colepxkaTelbHbIX  paszzienoB: «['eomerpuyeckue  ¢urypol», «H3mepenne
reoMeTpUYecKux BeJu4un», «Koopaunareny, «BekTopsbl

Conepxxanue pasnena «['eomerpmueckue ¢GUIrypbD» CIy>KUT 0azol yis
JNAJbHEWILIET0 M3y4YEHUs ydalluMucs reomeTpuu. M3yueHne Marepuaina
CrocoOCTBYET (DOPMUPOBAHHIO y yUANIUXCS 3HAHWM O T€OMETPHYECKOu (Gurype
KaK BaKHEHIIEH MaTEeMaTUYeCKOM MOAENHW MJIsi OMMCAHUS PEAIbHOTO MHUPA.
['maBHas wenp JAHHOTO pasfena - pa3BUTh y Yy4YalUXCS BOOOpakeHUEe u
JIOTUYECKOE  MBIIUIEHUE IMYTEM  CHUCTEMATMYECKOrO0 M3YYEHHsS  CBOWCTB
reoMeTpudeckux (Uryp | MPUMEHEHUs] 3TUX CBOMCTB MpPHU pPEIICHUU 3aj7a4
BBIYMCIUTEIBHOIO U KOHCTPYKTUBHOTO Xapaktepa. CyllecTBeHHas pojib IPU 3TOM
OTBOAUTCS PAa3BUTHI0 T'€OMETPUUECKONM HHTyHLIMH. CoOueTaHWe HarjIsgHOCTH C
(OpManbHO-JIOTMYECKUM  TOJAXOJOM  SBJIAETCS ~ HEOTHEMJIEMOM  YacCThIO
F€OMETPUYECKUX 3HAHUU.



Conepxanune pasnena «3mepenue reoMeTpUYeCKUX
BeJIMYMH» PACIIUPSIET U YIIIyOJIIeT NpPEJCTaBICHUE Yy4alluxXcsi 00 H3MEpEeHMsSIX
JUIMH, YTJ0B U IUlowaae ¢uryp, cnocodcTByeT (OPMUPOBAHUIO MPAKTHUECKUX
HaBBIKOB , HEOOXOUMBIX KaK IPUPEIICHUN F€OMETPUUECKUX 3a/Jady, Tak U B
MOBCEHEBHOM KU3HHU.

Copnepxanne  paszznenoB «Koopaunarbl», «BekTOpbD> pacliMpseTr U

yrayOisieT NpeaCTaBIeHUs] yYallluXcsi O METOJieé KOOpJAUHAT, Pa3BUBAET yMEHHE
OPUMEHATh ajareOpanvyeckuil ammapar Npu pelieHuH TeOMETPUYEeCKUX 3ajad, a
TAK)K€ 3a/1a4 CMEXHBIX JUCLIUIUINH.
Pazgen «I'eoMeTpusi B HCTOPHYECKOM Pa3BUTHUM), COJIEP)KAHHE KOTOPOIO
(parMeHTapHO BHEIPEHO B H3JIOXKEHME HOBOIO MaTepuaja ak CBeJeHHs 00
aBTOpax M3y4aeMbIX (PaKTOB U TEOPEM, UCTOPUU UX OTKPBITUS, PEAHAZHAUEH IS
(opMHUpOBaHUA NPEICTABICHUN O TEOMETPUU KaK YaCTH YEJIOBEYECKON KYJbTYPHI,
Ui OOILIEro pas3BUTHs IIKOJIBHHUKOB, JUISI CO3JaHUS KYJIbTYpPHO-HCTOPUYECKOM
Cpelibl 00yUYEeHHUS.



MecTo yueOHOro npeamMera B yueOHOM ILIaHE
Cornacao ®enepanpbHOMy 0a3MCHOMY Yy4YeOHOMY IUIaHYy Ha H3Y4YeHHE

MaTeMaThuku B 5-9 kiaccax OTBOJAUTCS HE MeHee 875 yacoB M3 pacuera 5 4 B
Henento. [lpu 3TOM paszjeneHue 4acoB Ha M3y4YeHHUE MaTeMaTUKH B 5-6 kjaccax 5
4acoB B HEJIENIO0, aJireOpbl U T€OMETPUU MOXKET OBITh CIEAYIONIMM: 3 Yyaca B HEJIEIIO
Kypca anreOpsl ¥ 2 yaca B HEJSIIO Kypca T'eOMETPHH.

VYuebnsiii uian MBOY «IIpoxonenckas OOILD oTBoguT Ha u3yueHue anreOpsl u

FEOMETPHUH CIEAYIONIEe KOJUYECTBO YacCOB:

5 knacc - 5 gyacoB B Hegento (5 yacoB X 34 Henenu = 170 yacoB B rox)

6 kiacc - 6 yacoB B Hejelo (5 yacoB X 34 Hegenu = 170 yacoB B ron)

7 ximacc: anrebpa - 3 gaca B Henento (3 daca x 34 Henenu = 102 gaca B ron);

reoMeTpus — 2 yaca B Hejelto (2 yaca X 34 Henenu = 68 4acoB B roj)

8 kiacc: anredpa - 4 yaca B Hezento (4 yaca x 34 Henenu = 136 4acoB B rof);

reomeTpus — 2 yaca B Hegento (2 yaca x 34 Henenu = 68 4acoB B Toj1)

9 knacc: anredpa - 3 gyaca B Hegento (3 vaca x 34 Hepenu = 102 gacoB B rojn);

reomeTpus — 2 yaca B Heeunto (2 yaca x 34 Henenu = 68 4acoB B roj1)

Hroro: 884 yaca.

B 5—6 ximaccax u3ydaercs npeamer «Marematuka» (MHTErpUPOBAHHBII
npeamer), B 7—9 kiaccax mapajuiebHO HM3Yy4aroTcsl MpeaMeThl «Aisredpa» u
«l'eomerpusi». IIpenmer «Marematuka» B 5—6  Kjaccax  BKIIOYAET
apu(pMETUYECKUN MaTepual, HIEMEHTHI alreOpbl U TEOMETPUH, A TAKKE HIEMEHTHI
BEPOSITHOCTHO-CTATUCTUYECKOUN JTMHUU.

[Ipenmer «Anrebpa» BKIIOYa€T HEKOTOPbIE BOMPOCHl apU(PMETHKH,
pPa3BUBAIOIIME YHCIOBYIO JHMHHIO 5—6 KIJIAcCOB, COOCTBEHHO aireOpanyecKuii
MmaTepuai, JJIeMEHTapHble QYHKIMH, a TakXe O3JIEMEHThl BEPOSITHOCTHO-
CTaTUCTHYECKON JTUHUU.

B pamkax yueOHoro mnpeamera «l'eomerpus» u3y4arTcs €BKIKWI0BA
re€OMETPHUSI, FIIEMEHThI BEKTOPHOU anreOpbl, reOMEeTpHUUECKUe MpeoOpa3oBaHusl.

B cuily HOBU3HBI JIJIs1 HIKOJIBI BEPOSITHOCTHO-CTATUCTUYECKOTO MaTepHuala
M3YUYEHHE COOTBETCTBYIOIETO MaTepUania OTHECEHO U K 5—O6, u k 7—9 kitaccam.



LleHHOCTHBIC OPHEHTHPBI COEPKAHUSA Y4eOHOI0 peaMeTa

MatemaTnyeckoe 00pa3oBaHKe UTPACT BAXHYIO POJIb, KaK B IPAKTUYECKOM, TaK
U B JYXOBHOM >u3HM oOmiectBa. [IpakTudeckas CTOpoHa MaTeMaTH4YeCKOro
oOpa3oBaHus cBsi3aHa ¢ (HOPMHUPOBAHUEM CITOCOOOB JIEATEIBHOCTH, JYXOBHAS — C
UHTEJUIEKTYaJIbHBIM Pa3BUTHUEM 4YelloBeKa, (POpMUpOBaAHUEM XapakTepa U oOuiei
KYJBTYPBHL.

[IpakTuueckasi MOJE3HOCTh MAaTEMAaTUKN OOYCIIOBJIEHA TEM, UYTO €€ MPEeIMETOM
SBJSIIOTCS (DyHIIaMEHTaIbHBIE CTPYKTYpPbl PEaIbHOrO MHUpPA: MPOCTPAHCTBEHHBIC
(GbOpMBI ¥ KOJIMYECTBEHHBIC OTHOIIECHUS — OT MPOCTEHITNX, YCBaWBAEMBIX B
HEMOCPEJICTBEHHOM  OIbITe, JO0 JOCTAaTOYHO CJOXHBIX, HEOOXOJUMBIX s
Pa3BUTHUSI HAYYHBIX U TEXHOJIOTMYECKUX HJIe. be3 KOHKpETHBIX MAaTeMaTUYECKUX
3HAHUWW 3aTPYJHEHO I[IOHMMAaHWE IMPUHILMIIOB YCTPOMCTBA M HCIIOJIb30BAHUS
COBPEMEHHOM TEXHUKHM, BOCHPUITHE W HUHTEPHpPETAUs Pa3HOOOpa3HOU
COIMAIbHOM, JKOHOMUYECKOW, MOIUTHYECKOW uHMOopMmaruu, manodpheKkTruBHA
MOBCEIHEBHASA NPAKTHUYECKasA ACATEIbHOCTh. KakIoOMy 4Y€JIOBEKY B CBOEH JKU3HU
OPUXOJUTCS  BBINOJIHATH  JOCTATOYHO  CJIOKHBIE  PAacyeThl, HAXOJUTh B
CIIpaBOYHMKAX HYXHbIE (OPMYyJbl U TMPUMEHSATh WX, BIAJETh MPAKTHUYECKUMU
npueMaMl TeOMETPUYECKUX H3MEPEHUN M TMOCTPOCHHH, 4uTaTh HH(OpMAIIUIO,
NPEACTABICHHYIO B  BUIy TaOnuI, JAuarpamMm, TIpauKoB, TOHUMATh
BEPOSITHOCTHBIM ~ XapaKTep CIy4YalHbIX COOBITHI, COCTaBISATH HECIIOKHbBIC
AITOPUTMBI U .

be3 6a30B0i1 MaTeMaTU4YECKOM MOJATOTOBKM HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM. B IIKoje MareMmaTHKa CIYKUT OMOPHBIM MPEIMETOM
Il WM3YyYEHUs CMEXHBIX IUCHUIUIMH. B mocie MIKOIBbHOW KU3HU PEaJIbHOU
HE0OXOJAMMOCTBIO B HAIlIM JIHU SIBJISIETCA HENPEpbIBHOE 00pa3oBaHKe, UTO TpedyeT
MOJTHOIICHHOM 0a30Boii  00I1e00pa3oBaTeIbHON IOATOTOBKH, B TOM 4YHCIE U
MaTeMaTuyeckor. WM HakoHer, Bce Oouibllie CHENUATBLHOCTEH, I/I€ HEOOXOAUM
BBICOKMH ypOBEHb OOpa30BaHHUs, CBSI3AHO C HEMOCPEACTBEHHBIM IPUMEHEHUEM
MaTeMaTUKH (PKOHOMHKa, Owu3Hec, GHUHAHCHI, GU3MKA, XUMHS, TEXHHKA,
uH(popmaThKa, OMOJIOTHs, ICUXOJIOTHS U 1p.). Takum o0pa3oM, paciupsieTcs Kpyr
IIKOJIBHUKOB, JJISI KOTOPBIX MaTEMAaTHKa CTAHOBUTCS 3HAUYMMBIM ITPEAMETOM.

JIist KU3HM B COBPEMEHHOM OOILECTBE BaXKHBIM SIBISIETCS (POPMHUPOBAHUE
MaTeMaTUYECKOr0 CTHJISI MBIIUICHUS, TPOSBIISIIONIETOCS B ONPEACICHHBIX
YMCTBEHHBIX HaBbIKax. B mpouecce MareMaTHYecKOW NEATEIbHOCTH B apCeHall
OPUEMOB M METOJOB YEJIOBEUECKOrO0 MBIIUICHHUSI €CTECTBEHHBIM 00pa3om
BKJTFOYAIOTCS MHAYKIUS W JNEIyKIWs, 0O0O0OIICHHEe W KOHKPETHU3aIus, aHaIu3 |
CUHTE3, Kiaccu(ukamus M cHUCTeMaTh3alus, aOCTparupoBaHHE W aHAJIOTHS.
OOBeKThl MaTEMAaTUYECKUX YMO3AKJIIOUCHUN M TpaBuiia UX KOHCTPYUPOBAHUS
BCKPBIBAIOT MEXaHWU3M JIOTHYECKHX IMOCTPOCHUM, BBIPAOATHIBAIOT YMEHHS
dbopmyupoBaTh, 0OOCHOBBIBAThH U JOKA3bIBATh CYXKJICHHS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOE  MbllUIeHHWe. Benymas ponab NOpUHAMIEKUAT MaTeMaTHKE B
GbopMHUpPOBAHUU  AITOPUTMHYECKOTO  MBIIUIEHUS] W BOCHUTAaHUM  YMEHHM
JNEeWCTBOBATh M0 3a/JIJAHHOMY aJITOPUTMY M KOHCTPYHpOBaTh HOBBIE. B Xxone
pElIeHus 3a/1ay — OCHOBHOM yueOHOW JESITeNIbHOCTH Ha ypOKaX MaTeMaTUKU —
Pa3BUBAIOTCS TBOPUECKAS U MPUKIIAJAHAS CTOPOHBI MBIIIICHUSI.



OOyueHrne mMaTeMaTHUKE JaeT BO3MOXXHOCTh Pa3BUBATh Yy YYaIIUXCs TOYHYIO,
SKOHOMHYIO M MH(DOPMATUBHYIO pedyb, YMEHHE OTOMpaTh HanboJiee TOIXOISIINE
SI3bIKOBBIE (B YaCTHOCTU, CUMBOJIMYECKHUE, TpaduuecKue) CpeICTRa.

MaremaTtudeckoe oOpa3oBaHME BHOCHUT CBOW BKJIaJ B (hOpMHUpOBaHHE OOIICH
KyJIbTYypbl 4enoBeka. HeoOXOauMbIM KOMIIOHEHTOM OOINEH KyJIbTypbl B
COBPEMEHHOM TOJIKOBAHHMH SIBJISIETCS 0OIee 3HAKOMCTBO C METOJAMH TO3HAHUS
JEUCTBUTEILHOCTH, MPEACTABICHUE O MPEeAMETEe U METO/Ie MaTEeMaTHUKH, €ro
OTIINYHUS OT METOJOB €CTECTBEHHBIX W TYMaHHUTApHBIX HayK, 00 OCOOCHHOCTSIX
IPUMEHEHUSI MAaTEMATUKH JIJISl PEIICHUS HAYYHBIX U MPUKIIAIHBIX 3a/1a4.

N3yuenne mMaTeMaTHKH CIOCOOCTBYET ACTETHYCCKOMY BOCIUTAHHUIO YEJIOBEKA,
MOHUMAHUIO KPACOTHI M M3SIIECTBA MAaTEMAaTUUECKUX PACCYKICHUN, BOCIIPUSITHIO
reOMETPUYCCKUX (POPM, YCBOCHHUIO UJCH CUMMETPHH.

Hcropust pa3BUTHS MAaTEeMaTHYECKOTO 3HAHUS J1aeT BO3MOKHOCTH IOTOJHHUTH
3amac  MCTOPUKO-HAYYHBIX 3HAHUW IIKOJBHUKOB, C(HOPMHpPOBATH Yy HHUX
NPEJACTABIICHUS O MaTeMaTHKe KaK 4YacTH OOIICYETIOBEYCCKON KYJIbTYPHI.
3HAKOMCTBO C OCHOBHBIMH HCTOPHYECKUMHU BE€XaMU BO3HUKHOBEHHS M Pa3BUTHS
MaTEMaTUYCCKONH HAyKH, C HCTOPHEH BCIMKUX OTKPBITHH, WMEHAMH JIIOJICH,
TBOPHUBIINX HAyKy, JOHKHO BOWTH B WHTCIUICKTYaJIbHBIA Oarax KaKIOTO
KyJIbTYPHOTO YeJIOBEKa.



JIn4HOCTHBIE, MeTallpeIMeTHbIE U NMPeJAMEeTHbIE Pe3yJIbTaThl
OCBOEHMHSI COJIePKAHUSA Kypca MATeMaTHKH

[Iporpamma moO3BOJISIET JOOMBATHCS — CIEAYIONIMX  PE3YJIHTATOB  OCBOCHHS
00pa30BaTeNbHON MPOTrPaMMBbI OCHOBHOT'O OOIIIETO 00pa30BaHMUS:
JIUYHOCHHbLE:

. OTBETCTBEHHOTO OTHOIIEHUS K YUEHHIO, TOTOBHOCTH
U CIIOCOOHOCTH OOy4YaroImmXxcsi K CaMOpPa3BUTHUIO M CaMOOOpPa30BaHMUIO Ha
OCHOBE MOTHBAIIMH K OOYYEHHIO ¥ TIO3HAHUIO;
. dbopMHUpPOBaHUS KOMMYHHKATUBHONH KOMITETCHTHOCTH B OOIICHUU M
COTPYJHMYECTBE CO CBEPCTHUKAMH, CTapIIIMH ¥  MIAQIIIAMH B
0o0pa3oBaTeNbHON, Y4eOHO-HCCIENOBATEIBCKOM, TBOPUECKOH U JPyTHUX
BHJIaX JICSITCIIBHOCTH;
. YMEHUS SICHO, TOYHO, TPAaMOTHO H3Jaratb CBOM MBICIU B YCTHOU M
MUChMEHHOW peur, TOHUMAaTh CMBICT TIOCTaBICHHOW 3aJa4M, BHICTPAaUBATh
apryMEHTAIUIO, TPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI;

. NIEPBOHAYAILHOTO TIPEJCTABJICHUS O MaTeMaTHYeCKOM HayKe Kak
chepe denoBedYeCKOM JAeATENbHOCTH, 00 »JTamax e€ pa3BuTUsi, O €&
3HAYUMOCTHU TUTST Pa3BUTHS ITUBUITU3AIINH, OCO3HaHUS BKJIaJIa

OTEUYECTBEHHBIX YYEHBIX B pAa3BUTHE MHUPOBOM HAyKH, IaTPUOTHU3MA,
yBakeHUS K OTe4eCTBY

. KPUTUYHOCTA  MBILUICHUS, YMEHHUS pacliO3HaBaTbh  JIOTMYECKHU
HEKOPPEKTHBIE BbICKA3bIBaHUA, OTJINYATh THIOTE3Y OT (PaKTa;

. KPEaTUBHOCTU MBILLJICHUS, UHUIIMATUBbI, HAXOAYMBOCTH, AKTUBHOCTH
MIpU pelieHur apuhMETUUYECKUX 33/1aY;

. YMEHHMsI ~ KOHTPOJMPOBAaTh MpOIecC M  pe3yiabTar  y4ueOHOH
MaTEMaTU4YECKOUN AEATEIbHOCTH;

. (GopMHUpOBaHUS CIOCOOHOCTH K HMOLMOHAIIBHOMY BOCIPHUATHIO

MaTeMaTHYCCKUX 00BEKTOB, 3a7a4, PEIICHUH, PacCyKIACHUI;

mMemanpeomemuovle:
. YMEHHSI CaMOCTOSITENIbHO ONpPENENATh IIeId CBOEro OOydeHwus,
CTaBUTh U (OPMYIUPOBATH JJIsi ceOsi HOBbIE 3a7ayn B yuéOe, pa3BUBaTh
MOTHBBI U MHTEPECHI CBOCH MO3HABATEILHON JEATEIIEHOCTH,

e CIIOCOOHOCTM CaMOCTOSITENIbHO IUIAHMPOBATh  albT€PHATHBHBIE IyTH
JOCTHKEHHUS IIeJIe, 0CO3HAHHO BBIOMpaTh Haubojee d(PPEeKTUBHBIC CIIOCOOBI
perieHust yaeOHbIX U TT03HABATEIBHBIX 33/1a4;

e YMEHHUS OCYHIECTBJISATH KOHTPOJb MO 00pa3ily M BHOCUTH HEOOXOIMMBIC
KOPPEKTHUBHI;

e CIIOCOOHOCTM aJ€KBATHO OIICHUBATh NPABUIBHOCTb WM OMIMOOYHOCTD
BBIMIOJTHEHMsI y9eOHOW 3a7aud, €€ OOBCKTUBHYIO TPYIHOCTh M COOCTBEHHBIC
BO3MOXXHOCTHU €€ PELICHHUS;



e yYMEHUSA yCTaHaBJIMBATh MPUYUHHO-CJICICTBEHHbIC CBSI3U;
CTPOUTD JIOTUYECKUE  PACCYKACHHS,  YMO3aKIIOYeHUs:  (MHIyKTUBHBIE,
JEeTyKTUBHBIE U TIO AaHAJIOTUH) U BBIBOJIBI;

e YMEHHS  CO3[laBaTh, NPHUMEHSATH W  MPEeoOpPa3OBBIBATH  3HAKOBO-
CHMBOJIMYECKHE CPEACTBA, MOJEIU W CXEMbl Ui PEIICHUS Y4eOHBIX U
MO3HAaBaTEIbHbIX 3a]1a4;

e pa3BUTHUSL CIIOCOOHOCTH OPTraHU30BBIBATH Y4e€OHOE COTPYAHHUYECTBO U
COBMECTHYIO JIEITEIIbHOCTh C YUYUTEJIEM W CBEPCTHUKAMU: ONPEIECATH IIENH,
pactpenenath PyHKIIMU ¥ POJIM YYaCTHUKOB, B3aUMOJCHCTBOBATh M HAXOIUTh
oOmue crnocoObl pabdOThl; yMEHHsI paboTaTh B TPYIIE: HAXOAUTh oOIee
perieHne U pa3pemars KOHGIMKTH Ha OCHOBE COTJIACOBAHUS MO3UITUHN 1 yuéTa
UHTEPECOB; CIylIaTh MNapTHEpa; QOpMYyJIUpPOBATH, apryMEHTUPOBATH U
OTCTaMBaTh CBOE MHCHUE;

o (opmupoBaHUS Y4YeOHOH | OOIIEIOIL30BATEIHLCKOW KOMIETCHTHOCTH B
00JIaCTU HCMOJB30BaHUST MH(POPMAIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTH
(MKT-komnereHTHOCTEN);

¢ TIEPBOHAYAIBHOTO MPEJICTABICHUS 00 HACSIX U O METOJaX MaTeMaTHUKU Kak
00 YHUBEPCAITBHOM SI3bIKE HAYKH U TEXHUKU;

e pa3BUTHUS CIIOCOOHOCTHM BHUAECTh MATEMAaTHYECKYIO 3aJadyy B JPYTUX
JTUCLUIUIMHAX, B OKPY>KAIOIIEH KU3HU;

e YMEHHUS HAXOJUTh B PA3IUYHBIX UCTOYHUKAX MH(OPMAIIUIO, HEOOXOIUMYIO
JUISL pElIeHUs] MaTeMaTHYeCKUX MpoOieM, W MPENCTaBsATh €€ B IMOHSTHOM
dbopme; TPUHUMATh PEIICHUE B YCIOBUSIX HEMOJHON M M30BITOYHOU, TOUHOU U
BEPOSITHOCTHON MH(MOpMAITUH;

e YMEHHS MOHUMATh U UCTOJIb30BATh MATEMATUUECKUE CPEJICTBA HATJISIHOCTU
(pUCYHKH, YEpTEXH, CXEMbl W [p.) [JIs WUIIOCTpaluu, HWHTEpHpeTaluu,
apryMeHTalluu;

e YMEHHS BBIIBUTATh THUIIOTE3bI MPU PEUICHUMU YUEOHBIX 3a/lady U MOHUMaHUS
HEO0OXOMMOCTHU UX MPOBEPKU;

e TOHMMAHMS CYIIHOCTH aJTOPUTMHUUYECKUX TMPEANUCAHUN U  yMEHUs
JNEUCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM AT OPUTMOM;

e YMEHHUS CaMOCTOSITEIbHO CTaBUTh II€JIU, BEIOUPATh U CO3/1aBaTh aJrOPUTMbI
JUISL pEeIIeHUs] Y4eOHBIX MaTeMaTHYECKUX MPOOJIeM;

e CIIOCOOHOCTHU TUTAHHPOBATH U OCYHIECTBIISITH JEATEIbHOCTh, HAPABICHHYIO
Ha peIlIeHUE 3a/1a4 UCCIIeI0BATENLCKOI0 XapaKTepa;

npeomemuuwle:

1)oco3Hanue 3HaUeHUSI MATEMATUKH J1JI IOBCEAHEBHOM KU3HU YEJIOBEKA;
2)ipe/icTaBiICHUs O MaTeMAaTHYECKOM Hayke Kak cdepe mMaTeMaTH4eCcKoi
nesTenbHOCTH, 00 dTamax e€ pa3BUTHs, O €€ 3HAYMMOCTHU IS Pa3BUTHS
LUBUJIM3ALINH;

3)ymeHuss paboTaTh € MaTeMaTHYECKUM TEKCTOM (CTPYKTYypHUpOBaHUE,
u3BJIeUeHUE HEoOXoauMou uHdOpMaIMu), TOYHO M TPAMOTHO BBIPAKaTh



CBOM MBICIIM B YCTHOM M NMHCbMEHHOW pe4M, MPUMEHSSA MAaTEMaTUYECKYIO
TEPMUHOJIOTMIO M  CHMBOJIMKY, HCIOJb30BaTh PAa3JIMYHbIC  SI3bIKU
MaTE€MaTUKH (CIOBECHBIM, CHMBOJIMYECKUH, Tpaduyeckuil), pa3BUTHUS
CIIOCOOHOCTH OOOCHOBBIBATH CYXICHHS, POBOJIUTH KIACCH(PUKAIINIO;
4)Bnanenusi 0a30BbIM MOHSATUHHBIM allapaToM: UMETh MPEJICTaBIEHUE O
qucie, 1poOu, IPOIEHTaX, 00 OCHOBHBIX T€OMETPUYECKUX 00BEKTaxX (TOUKa,
npsiMasi, JIOMaHas, Yroj, MHOIOYIOJbHUK, MHOTOIPDAaHHUK, KpYT,
OKPYKHOCTb, Imap, cdepa u 1p.), (HOPMHPOBAHUSA TMPEACTABICHUN O
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEaJbHOM MHpPE U Pa3IMYHBIX
croco0ax MX U3y4YEeHUs;
5)IpakTUYECKH 3HAYMMBIE MATEMATHYECKHME YMEHUS M HaBBIKHA, HX
IPUMEHEHHE K PELICHUI0 MaTeMaTMUECKUX U HeMaTeMaTHUYeCKHX 3ajad,
IPEeANnoaraime yMeHus:

o BBINOJHATH BBIYUCIEHUS C HATYPAJIBHBIMUA YHCIAMH, OOBIKHOBEHHBIMH

U €CSITUYHBIMU JPOOSIMU MOJOKUTEIbHBIMUA U OTPULIATEIbHBIMU YU CIIAMU;

e pemaTh TEKCTOBBIE 3aJaud apu(PMETUYECKUM CIIOCOOOM U C TMOMOUIBIO

YPaBHCHUI;

o H300paxaTh GUTYpHI HA IJIOCKOCTH;

o HCHOJB30BATh TE€OMETPUYECKUN «S3BIK» JUIsl ONHMCAHMS IPEIMETOB

OKPY>KaIOILIEro MUPA;

e H3MEpATh JJUHBI OTPE3KOB, BEJIWYUHBI YTJOB, BBIYUCIATH IUIOIIATU U

00BEMBI pUTYp

e pacrmo3HaBaTh M U300pa)xkaTh paBHbIE U CUMMETPUYHbBIEC (DUTYPBI;

o IIPOBOJAWTH HECJIOXKHBIE NPAKTUYECKUE BBIYUCIECHHS C IPOLEHTAMH,

UCIIOJIb30BATh MPUKUKY U OLIEHKY; BBIITOJIHATH HEOOXOIMMbIE U3MEPEHUS;

e HCIIOJIb30BAaTh OYKBEHHYIO CHMBOJIMKY JUISl 3alMCH OOLIMX YTBEPXKIACHUH,

dbopmyJ1, BEIpaXEHUM, YPaBHECHHI;

e CTPOUTH Ha KOOPAMHATHOM IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOPAHWHATAM,

ONpEIEHATh KOOPAUHATHI TOYEK;

e YHUTaTh M MCIOJ30BaTh MH(POPMALINIO, MPECTABICHHYIO B BUJE TaOIUIIbI,

JTUarpaMMebl (CTOIO0YATOMN WM KPYTOBOH ), B TpayuuecKoM BHIIE;

e pemare MpocTedMe KOMOMHATOpPHBIE 3alayd MEepedOpOM BO3MOMKHBIX

BapUaHTOB.



Y4eOHO-TEeMATHYCCKHH TIJIAH
Maremaruka. 5 kitacc

Homep
naparpadga Kosin4yecTBO| XapakTepucTHKAa OCHOBHBIX BHIOB
Conepixanue yueoHoro | . COB a
MaTepHaIa AeATENLHOCTH yieHHKa
(Ha ypoBHe y4eOHBbIX JelcTBHIA)
|
I'naea 1 20
HartypaJjabHble Yncia

1 Psin HaTypanbHbIX ynicen | 2 Onucviéams CBOWCTBA HATYPAJIBHOTO

2 Hudpsl. 3 psina. YuraTh U 3aMUCHIBAThH
JlecaTuuHas 3anuch HaTypaJIbHbIE YHCIIa, CPABHUBATH
HaTypaJbHbBIX YHCEI 1 yIIOpsiI0uuBaTh ux.Pacnosnasams Ha

3 OTpe30K 4 YEepTEKax, pPUCYHKAX, B OKPYKAIOIIEM

4 [T7T0CKOCTS. 3 MUpPE OTPE30K, MPAMYIO, JTy4, TIIOCKOCTD.
[Mpsivast. JIya [TpuBOANTH MpUMEPHI MOJIETIEN ITUX

5 [Ikana. 3 buryp.A3mepsme JIIMHBI OTPE3KOB.
KOOpAHHATHEIH JIyd CTpOUTh OTPE3KU 3aJJaHHOMN JJIMHBI.

6 CpaBHeHNE HATYPATIbHBIX| 3 PemaTe 3a1aun Ha HAXOXKJICHUE JJIUH
qpcen OTpPE3KOB. BbIpaXkaTh OHU €AMHUIIBI
IMoTopenue 1 1 uInH yepes apyrue. [IpuBoauts
CrCTeMaTH3aIHs MpUMepbI MPUOOPOB CO MIKATAMHU.
yueGHOro MaTepuana Cmpoums Ha KOOP/IMHATHOM JIy'€ TOUKY

C 3aJJaHHON KOOPJMHATOM, ONPEACIIATh
KOOPJIMHATY TOYKH
KonTtponbHas 1
abora No |
I'nasa 2 Cii0:keHue M BBIYUTAHHE 33
HATYPAJIbHBIX YHCEJ

7 CnoxeHue HaTypalbHbIX | 4 Dopmynuposams CBONCTBA CIOKEHUS U
uucen. CBoiicTBa BBEIYUTAHUS HATYpPaJbHBIX YUCE,
CIIOKEHUS 3aMUChIBaTh 3TU CBOWCTBA B BUJIE

8 Brrautanue 5 dbopmyd. [IpuBOIUTE TPUMEPHI YUCTOBBIX
HAaTypaJIbHBIX YHACEIT 1 OyKBEHHBIX BBIPAXKECHUH, GOPMYIL.

9 UrciioBbie 1 OyKBEHHBIC 3 CocTaBiATh YMCIOBbIE U OyKBEHHBIE
BeIpakeHUs1. DOPMYIIbI BBIPAXKEHUSI 10 YCIIOBHIO3a1aud. Pemath
KOHTpOJ'ILHaH paﬁOTa No 1 YpPaBHCHHA HAa OCHOBAHUM 3aBUCUMOCTCU
2 MEK]1y KOMIIOHEHTAMHU JI€MCTBUI

10 Y paBHeHHE 3 CII0XEHHs U BeIYUTaHus. Pemarts

11 Vo O603HaYeHIE 2 TEKCTOBBIC 3a/1a41 C IOMOIIIbIO

[TI0B COCTaBIICHUS
12 Butb! yrios. Usvepenue | 5 ypaBHEHUI. Pacno3nasams Ha YepTEKAX
OB 1 PUCYHKaX YTJIbl, MHOTOYTOJIbHUKH, B

13 MHOrOY T OB HHKH. 2 YAaCTHOCTH TPEYTOJIbHUKH,

Pageie hHrypoI MpsIMOYTOIbHUKHU. Pacrio3HaBate B

14 TpeyroBHIK H ero 3 OKPY’KaIOIIeM MUPE MOJIETH 3THX
— ¢uryp. C nomoIso TpaHcmopTupa

M3MEPSITh TPAIYCHBIC MEPHI YTJIOB,
CTPOUTH YIJIbI 33JJAaHHOM I'palyCHOM
MEpBI, CTPOUTH OUCCEKTPHUCY JaHHOTO
yria. KimaccudunupoBath yrisl.




KnaccuduuupoBath TpeyroabHUKH 10
KOJ'II/I‘-IeCTBy paBHLIX CTOpOH " 110 BUIamM
1x yrioB. ONKUCbIBaTh CBOMCTBA
[PSMOYTOJIbHUKA. Haxoo0ums ¢ TTOMOIIBIO
(dbopMyI1 IepuMeTphI MPSIMOYTOJIbHUKA U
KkBajpata. Pemats 3a1aun Ha
HaXO0K/ICHUE NTEPUMETPOB
[PSIMOYTOJIbHUKA W KBaIpaTa, TpayCHOM
Mephbl yIiioB. Cmpoums JTOTHYECKYIO
[IETIOYKY PACCYXICHHH, COTTOCTABIATh
[TOJIyYEHHBIM PE3yJIbTaT C YCIOBUEM
3amaun. Pacnoznasams GUTypHI,
MMEIOIINE OCh CHMMETPUU

15 [TpsiMOYTONTHHHUK. 3
Ocb cuMMeTpun pUrypsl
[ToBTOpEHUE U 1
CHCTEMaTH3aIIHs

4yeOHOro MaTepuaia
KontponbHas padota Ne 1
3
I'naga 3YMHOXKeHHe U 1eJIeHUe 37
HATYPAJIbHBIX YHCe]

16 'Y MHOXEHUE. 4 Dopmynuposams CBONCTBA YMHOKCHHS 1
[MepemecTuTenbHOE [IeJIeHUs] HATYpaJIbHBIX YHCET,
CBOMCTBO YMHOKEHHUS 3aMMChIBaTh 3TU CBOICTBA B BUJIE

17 CoueTrarenbHOE U 3 dopmyir. Pemate ypaBHeHUs Ha
pacrpeieIUTeNbHOe OCHOBaHMHU 3aBUCUMOCTEN MEXIy
CBOWCTBA YMHOKCHHS KOMITOHEHTaMHU apu(pMETHIECKIX

18 eJeHne 7 nencTBuil. Haxooums OCTaTOK MpH

19 eJICHUE C OCTATKOM 3 [IeJIeHUH HaTypalbHbIX yrced. [1o

20 CTeleHE Yrcia 2 3aJJaHHOMY OCHOBAHUIO U MOKa3aTeIto
KoutponbHas paota Ne | 1 CTETICHN HAXOUTh 3HAYCHHUE CTEIICHH
4 yricrna.Haxoauts miomaau

21 Momans. [Tomans 4 MPSMOYTOJIBHUKA U KBa/IpaTa ¢ IIOMOIIBIO

[IPSIMOYTOJIbHUKA

dopmyn. BelpakaTh OAHU €AMHUIIBI
TUIOINAIH Yepes
npyrue.Pacnosnasams Ha yepTexax u
PUCYHKaX MPSIMOYTOJIbHBIH
napasuiesenunel, MMpamMmumIy.
Pacrio3HaBaTh B OKPY’KarOIIEM MUPE
Mojenu 3Tux uryp. M3o0paxatsb
Pa3BEPTKH MPSIMOYTOIHHOTO
napasiesenune1a u

nupamMubl. Haxooums 00bEMBI
PSMOYTOJBHOTO Mapauiesenumena u
KyOa ¢ momoieso Gpopmyit. BeipaxaTs
0JIHU eTMHHIIBI 00BEMa yepes
npyrue.Pewams KOMOMHATOPHBIE 3a/1a4H
C IOMOIIbIO Tepedopa BapUAHTOB




22 [TpssMOYTOIBHBIIA 3
rapaijiesienunes.
[Tupamua
23 O0BEM nIpssMOyTOJIBHOTO | 4
Mapayiesienuneaa
24 KomOuHaTOpHBIC 3a1a9H 3
[ToBTOpEeHHNE U 2
CHCTEeMaTHU3aIus
4yeOHOro MaTepuaia
KonTtposibHast paboTa Ne 1
o
I'nasa 4
18
OObIKHOBEHHbIE POOH
25 [TousiTe OOBIKHOBEHHOM | 5 Pacno3znasams OOBIKHOBEHHYIO TPOOb,
mpoou MpaBUJIbHBIE U HEMPABUIBHBIE IPOOH,
26 [TpaBunbHbBIE U 3 CMeIIaHHble yucia.YuraTe 1 3an1ChIBaTh
HETIPaBWIIBHEIC IPOOH. OOBIKHOBEHHBIE IPOOH, CMEIIIaHHBIC
CpaBHeHue 1pobeit urcia. CpaBHUBATh OOBIKHOBEHHBIE
27 Cro)keHHe ¥ BBIYUTAHUE 2 IIPOOY ¢ paBHBIMU 3HAMEHATEIISIMH.
po0eli ¢ 0MHAKOBBEIMU CkJ1apIBaTh U BHIYUTATh OOBIKHOBEHHbIE
BHAMEHATEIIMU IIPOOU ¢ paBHBIMU 3HAMEHATEIISIMH.
28 JIpobu u neenue 1 [TpeoOpa3oBBIBaTh HEMPABHIIbHYIO TPOOH
HATypaJIbHBIX YKCEN IB CMCIIIAHHOC Y1 CJI0, CMCIIIaHHOC YUCJI0
29 CMelaHHbIE YKCiIa 5 B HCIIPaBUIIBHYIO Ip00b. YMeTh
BaIKCHIBAThH PE3YIbTAT JACICHUS ABYX
HATypaJbHBIX YHCEI B BUJE
OOBIKHOBEHHOM ApoOH
[ToBTOpeHue u 1
CUCTeMAaTH3AIIHS
qeOHOTO MaTepuasia
Kontposbnast padbota Ne 1
6
Inaea 5 48
JecsiTuyHbIe APOOH
30 [MpencraBnenue 4 Pacnosnasamu, YATATH U 3aITUCHIBATH
0 IECATUYHBIX IPOOSX mecsTuaHble Tpoou. Ha3piBaTh pa3psiibl
31 CpaBHEHHE JTECATUIHBIX 3 MECSITUYHBIX 3HAKOB B 3aIIUCHU
Impobeit ecITUUHBIX Apobeil. CpaBHUBATH
32 OKpyTJICHHE YHCEII. 3 necsiTuaHble 1poou. OKpyTIsATh
[Tpukuaku IECATUYHBIE TPOOU U HATypaJlbHbIE
33 CnoxeHue v BelunTanue | 6 urcia. BeImosHaTh
ecATHYHBIX Apobeit PUKUAKYPE3yIbTaTOB BRIYUCICHUN.
KouTponbHas paGoTa Ne 1 BbINOTHATE apudMeTndecKue 1encTBus
v HaJ IECATUYHBIMU IPOOSIMHU.
34 'V MHOKEHHE TeCATHIHbIX | 7 Haxooums cpeHee apupMETHIECKOE
npobeii HECKOJIbKUX Yrcel. [[puBoAUTh mpUMeEpHI
35 Jlenente necATHIHBIX 9 CpPEIHUX 3HAYCHUH BEIIMUUHBIL.
npobeii Pa3bsICHSITH, YTO TAKOE «OJUH MPOIICHTY.
Kontponbaas pabora Ne | 1 [IpecTaBIsAThH MPOIICHTHI B BHJIC

8

JACCATHYIHBIX I[p06el\/ll n ACCATUYHBIC

poOu B BHie nporieHToB. HaxoauTs




MPOLIEHT OT YKCJIa U YUCIIO 110 €T0
MPOIICHTaM
36 Cpennee 3
aprdMeTHIecKoe.
CpenHee 3HaUYCHHE
BETTUYHMHBI
37 [TponienTrl. Haxoxnenue | 4
ITPOLICHTOB OT YKCIIA
38 Haxoxaenue guciia mo 4
€ro IpoIeHTaM
[ToBTOpEHUE U 2
CUCTeMAaTH3AIIHSI
qeOHOr0 MaTepuaa
Kontposnbhast padbota Ne 1
9
IloBTOpEHUEM cucTeMaTH3ALMA 19
yueOHOro MaTepuaJia
Y IIpaskHEHUS I TOBTOPSHHMSI Kypca 18
S Knacca
KontposbHast paborta Ne 10 1
Maremartuka. 6 kiacc
5 yacoB B HeJlenro, Bcero 175 gyacos.
Homep
naparpaga Copepxanue KoJTHYeCTRO XapaKkTepuCTHKA OCHOBHBIX BUI0B
yueOHOro YACOB AeSITeIbHOCTH YYCHUKA
MaTepHaJia (Ha ypoBHe y4eOHBIX 1elCTBHI)
[
I'nasa 1 17
JleTMMOCTh HATYPAJIBbHBIX YHCEJI
1 Jlenurenu u kpaTHble | 2 Dopmynuposams ONPEEICHUS TOHATHI:
2 [Mpu3naku genumoct| 3 NIEIUTEIb, KpaTHOE, IPOCTOE YUCTIO,
Ha 10, HAa 5 nHaA 2 COCTABHOC YHCJIO, OOIIUI JCITUTEIb,
3 [Mpu3naku geaumocta| 3 HANOOIBIINN OOIINI IeINTENL, B3AaUMHO
Ha 9 Ha 3 MPOCThIE YKcla, 00lIee KpaTHOE,
4 [IpocTbie 1 2 HAaUMEHBIIIee 00Iee KPaTHOE W MPU3HAKH
COCTaBHBIC YMCIIa menruMoCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
5 Hau6onpmmii obmuii | 3 Onucvleams MpaBUIIa HAXOXKICHUS
nenuTens HanOobero odmero aeaurens (HOJ),
6 HamMenbinee obmee | 3 HauMmeHbIiero oomero kpatHoro (HOK)
KpaTHOE HECKOJIBKUX YHCEel, Pa3lI0KEHUs
KomuTponbnas pabota | 1 HATYPaJIBHOTO YHCIIa Ha MPOCTHIC
Ne 1 MHO>KUTEH
I'nasa 2
37
OObIKHOBEHHbBIE 1Po0H
7 OCHOBHOE CBONCTBO 5 Dopmyauposams ONPENCTCHNS TOHATHIN:
Ipodu HEecOoKpaTuMas ApoOb, 001Ul 3HAMEHATEh
8 Cokpamienue apoberi | 3 BYX po0eid, B3aUMHO OOpaTHBIC YUCIIA.
9 [MpuBencuue apobeit | 4 [TprMeHSATh OCHOBHOE CBOMCTBO APOOH IS
K 001memMy cokpareHus aApooeit. [IpuBoauts Apodu K




BHAMCHATEJTIO.
CpaBHeHue npobeit

HOBOMY 3HaMeHaTeno. CpaBHUBATh
OOBIKHOBEHHBIE TpOOH. BBIMOTHATH

10 Ciio)keHue u 4 aprupMeTHIECKHUE TEeHCTBUS HAJl
BbIUMTaHUE Ipolei OOBIKHOBEHHBIMH JIPOOSIMH.
KonTponbHast padora | 1 HaxonuTe 1po0b OT yKcia U YUCII0 1O
No 2 3aJJAaHHOMY 3HAYCHHIO €TO IPOOH.
11 'V MHOXeHHe apobeit 5 [Ipeo6pa3oBbIBaTH OOBIKHOBEHHBIE
12 HaxoxzaeHue 1po6u 3 npoOu B necsituuHble. HaxoauTe necsaTuaHoe
OT umcIIa npuOIKeHne 0OOBIKHOBEHHOH 1po0u
KontponsHas pabora | 1
Ne 3
13 B3anmHO 0OpaTHBIE 1
gmcna
14 eJIeHue Apooei 5
15 Haxoxenue yuciaa 3
MO 3HAYCHHUIO €TO
poou
16 [TpeobpazoBanue 1
OOBIKHOBEHHBIX
mpoOeit
B JICCSITUIHBIC
17 lbeckoHeuHbIE 1
MeproIUIECcKHe
IecCATUYHbIE Tpodu
18 Jlecatuunoe 2
MpuOIMKEeHNE
OOBIKHOBEHHOM
pobu
KonTponbhas padora | 1
No 4
I'nasa 3 27
OTHomIEeHUs ¥ PONOPIUH
19 OTHOIICHUS 2 Dopmyauposams ONPENCITCHUS TOHATHINA:
20 [Tponopuuu 4 OTHOIICHHE, TIPOTOPIIHS, IPOLIEHTHOE
21 [TporienTHOE 3 OTHOILICHHUE ABYX YHCEII, IPSIMO
OTHOLIEHHE JABYX [POMOPIIMOHANIEHBIE U 0OPATHO
qHce MPOTIOPIXOHATIBLHEIC BETMUNHBIL. [[pUMEeHATH
KOHTpOJ'IBHaH pa60Ta 1 OCHOBHOE CBOIICTBO OTHOILIEHUS U OCHOBHOE
Ne 5 CBOMCTBO Mponopiuy. [IpuBoIUTH IpUMEpHI
22 [psimast 1 oGpaTHas 2 1 ONMCHIBATh CBOMCTBA BEJIMYHH,
IIPOMOPIMOHAJBHbIE HaXOSAIIMXCS B IPSMOM 1 00paTHOM
3ABHCHMOCTH MPOMOPLHUOHATIBHBIX 3aBUCUMOCTSIX.
23 Jlenenue ducna 2 HaxonuTh MpOLIEHTHOE OTHOIIEHUE JIBYX
B TAHHOM griceln. JleTuTh YuCcio Ha MPOMOPIHOHAIBHEIE
OTHOIICHHM YaCTU.3anucvléams ¢ IOMOIBbIO OyKB
24 OKpYKHOCTE M KPYT 2 OCHOBHBIE CBOMCTBA Jp0oOHU, OTHOIIECHUS,
o5 Totia okpyxeocT. | 3 Mponopunu.AHarusuposams THHOPMAIHIO,
IMromans kpyra MPECTaBICHHYIOB BUI€ CTOIOYATHIX U
26 [amsp, Komyc, 1 pyroBeIx auarpamm. [IpenctaBiusith
ap MHGOPMAIIMIO B BUJIE CTOJIOUYATHIX U
57 Tinarparvibl 3 KPYTOBBIX AHarpamm./Ipueooums IpuMepbI




28 CrydaitHple COOBITHA.| 3 CIIydalHbIX coObITHIA. HaxonuTth
BeposTHOCTB BEPOSTHOCTH CIYYaifHOTO COOBITUS B
CIIy4aifHOTrO COOBITHS OTIBITAXC PABHOBO3MOXHBIMU UCXOAAMH.
Kontponbhas pabora | 1 Pacnosnasams Ha 4€PTEKAX U PUCYHKAX
Ne 6 OKPYXHOCTB, KPYT, HIWJIMH]IP, KOHYC, chepy,

[ap 1 Ux 3JIeMeHTHL. Pacro3HaBaTh B
OKPYXKarOIIeM MUPE MOJEIH 3TUX Quryp.
CTpOUTH C TOMONIBIO IUPKYJISI OKPYKHOCTh
BaJlaHHOTO paaunyca. M3o0paxkaTs pa3BEPTKU
HAIUHAPA U KoHyca. Ha3piBath
npubIkEHHOE 3HaUYeHUe yncna. HaxoauTs ¢
MOMOIIBIO (POPMYJT JUTUHY OKPY>KHOCTH,
MIOIA/1b KpyTa

I'naea 4PanmonajbLHbIE YK CJIA 70

M JeiicTBHA HAJ HUMU

29 [TonoxurenpHbIE 2 [ Ipueooums IpUMEpPHI UCTIONb30BAHUS
1 OTpUILIATENIbHBIE MOJIOKUTEIBHBIX U OTPULATENIbHBIX YHCEI.
qucIa DopMyIMpOBaTH

30 KoopaunaTtHas 2 OIpeiesIeHne KOOPAUHATHON MTPSIMOM.
rpsimMast CTpouTh Ha KOOPIAMHATHOW MPSIMON TOUKY C

31 [lenble uncia. 2 BaJaHHON KOOPAWUHATOW, ONIPEAEISATh
IParinoHanbHbIC KOOpAUHATY
qHCIIa TOYKU.Xapakxmepu3z08ams MHOKECTBO LIEJIbIX

32 MOI[yHI) qucia 3 HUCCII. OG'BﬂCHﬂTB IIOHATHUE MHOXKECTBA

33 CpaBHEHHE UnCel 4 PalOHAIbHBIX
KoutponbHas paGota | 1 qrcen. Popmyauposams ONpeneICHUE
No 7 Moyist yucia. Haxoauts Monynb

34 Crioxenme 4 uucna.Cpasnueams pallioOHaIbHbIC YHCIIA.
PATHOHATEHBIX BrimonHaTh apudMeTndecKkue 1eUcTBUs Hajl
rcen palMOHAIbHBIMU YUCJIAMH. 3aIlUCHIBATh

35 CRONCTRA CIIOMKCHNS > CBOCTBA apu(PMETHUCCKUX NCUCTBHUI HAJT
DAIHOHATHHBIX palMOHATBHBIMH YUCIIAMH B BUJIE (OPMYIL.
vicen HazbiBaTh K03 PUIIEHT OYKBEHHOTO

36 BrramTanie 5 bIpakeHus./ [pumensms CBOMCTBA MPH

pelieHuu ypaBHeHUil. PemaTh TeKCTOBbIE
paIoOHATbHBIX .
ricen Bajlaud ¢ TOMOIIBIO YPaBHEHUI.
Pacnosnasams Ha 4epTEKaX U PUCYHKAX
KontponsHas pabora | 1
No 8 MepHeHIUKYISIPHBIC U TTapaJIeIbHbIC
~ mpsiMble, GUTYPBI, IMEIOIINE OCh CHMMETPHH
37 'YMHOXEHHE 4 P > dHrypeL PHH,
LIEHTP CUMMETPUHU. Y Ka3bIBaTh
palMOHAIBHBIX
B OKPY>KaIOIEM MUPE MOJIETH ITUX PUTYP.
gHcen
" OpMYJINpOBATh
38 CBoiicTBa 3
oTIpeieNieHre TePIIeHANKYISIPHBIX MPSMBIX U
yMHOACHUA MapauieNbHbIX MPSMbIX. CTPOUTH C
AIMOHAJIbHBIX
pan MOMOIIBIO
qucen
YTOJIbHUKA TTePIICHIUKYJIISIPHBIC TIPSIMBIC 1

39 Koaddunment. 4

b MapassielibHbIe MPSMBbIE.
aCIpCNICTEIEHOC ObvscHAmMb U WITIOCTPUPOBATH MIOHATHE
CBOHCTBO KOOPJAMHATHON MIOCKOCTH. CTPOUTH Ha
MHOKCHIT KOOPJIMHATHOMN TIJIOCKOCTH TOYKH C
40 Jlenenune 4

aAllMOHAJIBbHBIX

BalaHHbIMU KOOpAUHATAMU, OIIPCACTIATH




IHCCJI

KOOPAWHATBI TOUCK Ha ITIJIOCKOCTH. CTpOI/ITI)

KonTponbHast pabota
Ne 9

OTJEeNIbHBIC TPApUKH 3aBUCUMOCTEH MEXITy
BEJIMYMHAMU 110 TOUKaM. AHAJIU3UPOBATh

41

Peiienue ypaBHeHUI

rpaduKu 3aBUCUMOCTEN MEXKTy BEIIMYMHAMH

42

IPerrienue 3amay ¢
MOMOILILIO
paBHEHUI

(paccrosiHue, BpeMsl, TeMIIepaTypa u T. I1.)

KontposasHas pabora
Ne 10

43

[TeprieHIUKYIIIpHBIE
[IpsiMbIE

44

OceBas u
[EHTpaTbHas
CHUMMETPUU

45

[TapaynenbHbIe
psiMbIe

46

KoopaunaTtHas
TUIOCKOCTH

47

["paduku

KontpomnbHas pabora
Ne 11

IToBTOpEeHMEH cHCTEeMATH3AMS
y4eOHOro MaTepuaJia

19

pra)KHCHI/I}I,Z[JBI MMOBTOPCHUA

Kypca
6 KJ1acca

18

KontponbHas padora Ne 12

IIpuMepHoOe TeMaTHUYeCKOe IVIAHMPOBaHue. Auredpa. 7 Kiace

Homep Ko
naparpaga I’
Conep:xanue XapakTepucTHKA OCHOBHBIX BUJOB eI TeIbHOCTH
yue0HOro :Be(f YYEeHUKA
MaTepHaJa ya (Ha ypoBHe y4eOHbIX JeiicTBHIl)
COB
I'nasa 1JInneiiHoe ypaBHeHHe 15
C O/IHO¥ MepeMeHHOoi
1 Beenenue B anredpy 3 |Pacnosnasame YUCIOBBIC BEIPAKCHUS U BBIPAKEHUS C
2 UluHeiiHOe ypaBHEHHE ¢| 5  [IEPEMEHHBIMH, TMHEHHbIE ypaBHeHus. [IpuBoauTh
0THOM TIEpEMEHHOM MIPUMEPHI BEIPAXKEHUH C TEPEMEHHBIMU, TUHESHHBIX
3 Pemienue 3a1a4 ¢ 5 |ypaBHeHH. COCTABISITh BRIPAKCHHE C IIEPEMEHHBIMH 110
TMOMOIIBIO ypaBHeHI/Iﬁ [YCJIOBHIO 3a/1a4u. Brinoasats npeo6pa30BaHI/1$[
[ToBTOpEeHNEH 1 [BBIp@KEHHUM: IPUBOJMTD ITOAOOHBIE ClIaraeMble, pacKphIBaTh
crcTeMaTH3aIus ckoOku. HaxoauTh 3HaUEHUE BBIPAXKEHUS C IEPEMEHHBIMU
4eGHOT0 MaTepHana MpU 3aJJaHHBIX 3HAYCHUSIX TEPEMEHHBIX.
KouTposbHas paGota 1 accU(UIMPOBATh aNredpandecKre BHIPaXKESHUSI.
Ne 1 OMUCHIBATH IIEITBIE BRIPAXKCHUS.
Dopmynuposams ONpeneICHUE TUHEHHOTO YpaBHEHUSL.
PenraTh nrHEHHOE ypaBHEHUE B 00IIEM BHJIE.
MHTEpnIpeTUPOBATh YPaBHEHUE KaK MaTEeMAaTHYECKYIO




MOJIETh peabHON cuTyarui. OMUCHIBATh CXEMY PEIIeHHUS
[TEKCTOBOM 3aJa4H, MPUMEHSATH e€ Ui penieHus 3a/1a4

I'nasa 2 52
Ilenbie BhIpaKeHUs
4 ToxnecTBeHHO paBHble | 2 |Dopmyruposams.:onpedenenus: TOXKIESCTBEHHO PaBHBIX
BEIPAKCHIS. BBIPAYKEHHIA, TOXKIECTBA, CTETICHH C HATYPaJIbHBIM
[ToxxnecrBa [moKa3aTesieM, OJJHOUJICHa, CTAaHJapPTHOTO BHUJIA OJHOYJICHA,
5 CrernieHs ¢ 3 [kodddumenTa onHOUNICHA, CTENIEHN OHOYJICHA,
HATYPaTbHBIM IMHOTOYJICHA, CTETICHN MHOTOWICHA;C80LUCMEA: CTETICHU
rmoKasarejieM C HATypaJIbHBIM IIOKA3aTEIEM, 3HaKa CTCICHU, P aABUIA .
6 CBOIiCTBA CTEIEHH C 3 |moKa3aTenbCTBa TOXKIECTB, YMHOXECHHS OJTHOYICHA Ha
HATypaJIbHBIM IMHOI'OYJICH,
MoKa3aTeeM [YMHOXEHHSI MHOTOUYJICHOB./[0Ka3b16amb CBOWCTBA CTEIICHH
7 OIHOYIICHEI 2 [c HaTypaJbHBIM MOKa3areieM. 3aluchiBaTh U T0Ka3bIBATh
8 MHEOIOWICHEI 1 [bopMyJIbl: IPOM3BENCHHS CyMMBI U Pa3HOCTH ABYX
9 Crioskenye 1 3 [BBIDAKEHHUH, PA3HOCTU KBA/IPATOB JIBYX BBIDHKEHHUH,
—. KBaJpaTa CyMMBI B KBaJIpaTra pasHOCTH JIBYX BBIPaKECHHUH,
MHOFOUICHOB CYMMBI KyOOB M Pa3HOCTH KyOOB JBYX
KoHTponbHas pabota 1 [BBIP@XCHHI. Boruuciamey 3HA9CHUE BBIPAKCHUH
No 2 c iepeMeHHbIMU. [[pUMEHSITh CBOICTBA CTETICHH JIJIst
10 N MHOKCHIG 2 peobdpa3zoBaHUs BEIPOKCHUN. BEITIOTHATE YMHOXKEHHE
HOYJICHOB ¥ BO3BEJICHHUE OJIHOYICHA B CTCIICHD.
o IHOWIEH Ha 0THOYJIEHO 03BEZICHUE OJTHOWIE cremne
MHOFOWICH [TpuBOIUTH OAHOWICH K CTAHIAPTHOMY BH[Y. 3alUCHIBATH
MHOTOYJICH B CTAaHIAPTHOM BHJIE, ONPEEIISATH CTEIIEHb
11 'YMHOKEHHE 4 /1ap /1€, oTipelt
MHOTOwIeHa. [IpeoOpa3oBbIBaThH MPOU3BEICHUE OTHOWIICHA
MHOTORIICHa Ha 1 MHOTOUJIEHA; CYMMBI, Pa3HOCTH, TTPOU3BEICHHS ABYX
IMHOTO4JICH e P - P a ABY
MHOTOYJICHOB B MHOTOWICH. BBITIOIHATE pa3iioxkeHne
12 PazmosxeHue 3
MHOTOYJICHAa HAa MHOXKHUTEH CIIOCOOOM BBIHECEHHUS 0OIIETO
MHOTOUJICHOB Ha
A HOSKITe IMHOJKUTEJIS 32 CKOOKH, CLIOCOOOM TPYIIITHUPOBKH, 110
' (hopMyIiaM COKpaIéHHOT0 YMHOKEHHUS 1 C IPUMEHEHHEM
Briaecenue o01ero
HECKOJIBKHX crioco00B. Vcmons30Barh yka3aHHbIE
IMHOJKHTEIS 332 CKOOKH o
MpeoOpazoBaHMs B MPOIIECCE PEIISHUs YPAaBHEHUH,
13 Paznoxenue 3 9
IMoKa3aTeNbCTBA YTBEPKACHUH, PEIICHUS TEKCTOBBIX 33124
MHOTOUYJICHOB Ha
MHOKUTETU. MeToa
rpYIIIHPOBKHU
KonTponbHas paboTa 1
Ne 3
14 [MpousBencHwme 3
[Pa3HOCTH U CYMMBEI
ITBYX BBIPQXKEHUI
15 PasHOCTH KBasipaToB 2
IIBYX BBIPQ)KCHUI
16 KBanpat cymMMbl 4
M KBaJpaT pasHOCTH
IBYX BBIpQ)KCHUI
17 [MpeobpazoBanue 3
IMHOTOUJICHA B KBaJpaT
CYMMBI WITH PA3HOCTH
IIBYX BBIpQ)KCHUI
KontposbHas pabora 1
Ne 4
18 CyMMa 1 pa3HOCTh 2
[KyOOB IBYX
BBIpAKEHUN
19 [Mpumenenue 4

a3JIMYHEIX CIIOCO0OB




pa3noxeHus
MHOTOYJICHA Ha

IMHOHTEITN
[MoBTOpeHnen 2
CHCTEMaTU3aLHs
4yeOHOr0 MaTepuaa
KonTtposbHas pabota 1
Ne 5
TI'nasa 3 12
DyHKIMH
20 CBs131 MEKIY 2 |[[Ipusooumo IpUMEPHI 3aBUCHMOCTEH MEXKy BEIUMIMHAMHU.
BETNYHHAMH. Pazniyate cpenn 3aBUCHMOCTEH (QyHKIMOHATBHBIC
DyHKIWMS BaBUCHUMOCTH. Onuculgams NOHAMUA: 3aBUCUMO 1
21 ICrioco0rI 3aaHus 2 [He3aBUCHMOI EpEeMEHHBIX, QYHKINHU, apTyMeHTa
(byHKIUH (yHKIMYU; crocoObl 3ananus GyHkuuu. GopmynupoBarhb
22 padux pyHKIMH 2 lompezaesneHus: obaacTu onpeaeneHus GpyHKIuU, 0o6IacT
23 umeiinas ynkims, eé| 4 BHaueHU! HyHKINH, Tpaduka GyHKIINH, THHEHHON
rpadukK cBOICTBA (byHKUINH, TPSIMON TPOTOPLUHOHATIBHOCTH.
[oBTOpCHHEH 1 |Boviuucnames 3HaYeHHe QYHKIMH O 331aHHOMY 3HAYEHUIO
CHCTeMaTH3aIs aprymenTta. CoCTaByIsATh TaOMUIIBI 3HAYCHUH (QYyHKIUH.
y4eGHOro MaTepuana CtpouTts rpaduk GpyHKIuH, 3a1aHHON TabauaHO. [To
KontponbHas pabota | 1 rpaduKy QyHKIMH, ABJIAIOIIENHCS MOJIEIBIO PEATLHOTO
No 6 Mporecca, oNpeaessITh XapaKTepPUCTUKU 3TOTO
rporiecca. CTpouTh TpadyK JIMHEHHON QYHKIINN U TIPSIMON
[pOMOPLIHOHATBHOCTH. ONIUCHIBATh CBOWCTBA 3THX
b yHKIIHI
I'nasa
4CucreMbl JUHEHHbIXypaBHEHHII € 20
ABYMSI
nepeMeHHBbIMHU
24 YpaBHEHUs C IByMS 3
repeMeHHBIMU I Ipusooumsv npumepul: ypaBHEHUs C IByMsI IEPEMEHHBIMU,
25 UluHeiiHOe ypaBHEHHE ¢| 3 [IMHEHHOrO YPaBHEHUS C ABYMS IIEPEMEHHBIMU; CUCTEMBI
ITBYMSI TIEPEMEHHBIMHU U MBYX JIMHEHHBIX YpaBHEHHH C IBYyMsI IEPEMECHHBIMU;
ero rpaduk [peaIbHBIX MPOLIECCOB, Il KOTOPBIX YPAaBHEHUE C ABYMsI
26 CucTeMbl ypaBHeHuii ¢ | 3 [IEPEMCHHBIMH MM CHCTEMA YPABHCHHH C JBYMSI
NIBYMSI [IEPEMEHHBIMH. [EPEMEHHBIMU SBIISIOTCS MAaTEMaTUIECKUMU
["paduueckuii MeTon Mo tesisiMu. ONpeAeIsITh, SIBISETCS JIM ITapa YHcell pelieHueM
[PELICHUS] CUCTEMBI JTaHHOT'O YPaBHCHUS C IBYMs
NBYX JIMHEUHBIX HepeMeHHLIMI/I.d)OpMy/lupoeamb.'Onpe()eﬂeHu}l1 peuicHusd
ypaBHEHUIA ¢ ABYMs [YpaBHEHUS C ABYMSI IEPEMEHHBIMU; YTO 3HAYUT PEITUTh
HEepPEMEHHBIMU YpaBHEHHUE C ABYMsI IEPEMEHHBIMU; rpa)ka ypaBHEHHS C
27 PerieHie CHeTeM 2 |[1ByMsI IepeMEeHHBIMU; IMTHEHHOTO YPABHEHHUS C JIBYMSI
NIMHEHHBIX ypaBHEHHIT [epEMEHHBIMU; PEILICHUS CUCTEMbI YPAaBHEHUN C IBYMS
METOIOM TIOICTAHOBKH repeMEeHHBIMU; C80UCMEa YPABHEHUN C IBYMS
28 Pelenue CHCTeM 3 |[mepeMeHHBIMH.Onucbléams: CBOMCTBA rpaduka JMHEHHOTo
IIMHEIHBIX ypPaBHCHHIT YpaBHEHUS B 3aBUCUMOCTHU OT 3HaYCHUHN K03 (HUIUEHTOB,
METOIOM CIOKEHHUS rpadUUecKrii METOI PEIICHHsI CUCTEMBI IByX YPaBHEHHH C
29 Peenue 3amad 4 |1BYMS IEPEMEHHBIMH, METOJI IOJICTAHOBKU U METOJL
TOMOIIIBEO CHCTEM CIIO>KEHMS ATIsI PELLICHUSI CUCTEMBI IBYX JIMHEHHBIX
[MHEHHBIX YpaBHEHHUiE ypaB}ECHI/Iﬁ ¢ IByMs iepeMeHHBIMU. Cmpoums rpaduk
Mostopenuen 1 [IMHEHHOro ypaBHEHWs C BYMS NMEPEMEHHBIMHU. Pemats
CHCTeMaTH3aMIS CHCTEMBI JIByX JIMHEHHBIX YPaBHEHUH ¢ ABYMS
y4eOHOT0 MaTepuaia [ICPEMCHHBIMHU.
KonTponsras padota 1 |Pewiamb TEKCTOBBIC 3a/1a4H, B KOTOPBIX CHCTEMA JIBYX

Ne 7

IMTMHEWHBIX YPABHEHHUH C IByMSI TIEPEMEHHBIMH SBIISETCS

MaTEeMaTHYCCKOH MOJCIIBIO pCAJIBHOIO ITpoLecca, 1




| MHTEPIPETUPOBATh PE3YJBTAT PELICHHUS CHCTEMBI
IMoBTOpEeHue u cucTeMaTU3ALMSA 6
Y4eO0HOro Mmarepuaja
YTpakHeHHS IS IOBTOPEHUS Kypca 7| 5
Kiacca
MToroBasi KOHTpOJIbHAS paboTa 1
HUroro: 102
Auareodpa. 8 kiace
Homep
aparpa Kouu XapaKkTepucTHKA OCHOBHBIX
$a Conepsxanue y1eOHOTO qecTBO qa|BWACB AeATEILHOCTH yHeHHKa
MaTepuaia OB (Ha ypoBHe y4eOHbIX
AercTBUI)
|
TI'nasa 1 55
PanmoHa/IbHbIE BhIPAKEHUS
1 PanimonanbHBIE TPOOH 2 \Pacnosnasamo 1€IIbIE
2 (OcHOBHOE CBOICTBO panMoOHAIBLHON IpO0H 3 [PALMOHAJILHBIEC BBIPAKCHHUS,
3 CrojxeHre 1 BEIYUTaHHUE PAallMOHATIBHBIX 3 IPOOHBIE PAIMOHATBHBIE
mpoOeit ¢ OTMHAKOBBIMH 3HAMEHATEIISIMH IBBIDAXKCHUA, TIDUBOANUTD
4 CroxeHre ¥ BEIYUTaHHUE PAMOHAIBHBIX 6 [IPUMEPBI TAKUX
Mpo6eli ¢ pa3HBIMHU 3HAMEHATEISIMHU BRIpKCHUH. Popmynuposams.on
KonTponbHas pabora Ne 1 1 pedenenus: paliOHaIBHOTO
5 'Y MHOXEHHE U JeIICHIE PAlMOHABHBIX JPOOEH. 4 BEIPKCHUA, Oy CTUMBIX
BosBeienne palMoHaIbHON 1po6H B CTENEHD SHAYCHHUH TICPEMEHHON,
6 ToxnecTBeHHbIE TPe0Opa30BaHus PalUOHAIBH 7 [TOKACCTBEHHO PABHBIX
LIX BBIpAKEHHIT BLIPAKCHHUH, TOMIECTBA,
KonrponbHas pabora Ne 2 1 ABHOCHJIbHBIX YPaBHEHHH,
7 PaBHOCHITbHBIE YpaBHEHHSI. 3 PALMOHAIIBHOTO YPABHEHHA,
ParonanbHble ypaBHEHUS! CTCTICHH € HYJICBBIM
8 ICTerneHb ¢ 1ENbIM OTPULIATEIbHBIM 4 [OKA3ATCIIEM, CTCIICHH € LICTIBIM
OTpHULIATEIbHBIM IIOKA3aTeNeM,
frokasaresied TaHIapPTHOTO BU/A YHCIIA,
9 CBoiicTBa CTENEHU C LIEbIM [I0KA3aTENeM 5 6paTHON IPOLOPIHOHATEHOCTH:
10 DyHKIHs 1 eé rpaduk 4 ceoticmea: OCHOBHO® CBOI‘/JI(S'TBO
KorTpormbHas pabota Ne 3 1 palMoHaILHON IpoOH, CBOMCTBA
CTETICHH C LIEJIbIM MTOKa3aTelieM,
ypaBHEHMA,
(byHKIIH npasuia.
CIIO’KEHHSI, BBIYUTAHMS,
[YMHOXKEHHMS, IeJIeHHs Jpobei,
BO3BECHUSI pOoOH B
CTEIICHb; yCJIOBUE PAaBEHCTBA
Inpobu
HYyJ10. /[oKa3zbieams CBOMCTBA
CTETICHH C LIEJIbIM
rmokazareneM. Onucvieams Tpadu
MECKUH METO/] peILeHNUs
YpaBHEHUU C OJTHOU
repeMeHHON. [ Ipumensams OCHOBH
0€ CBOMCTBO palliOHaIbHOMN
IpoOu 11 COKpaIeHus




1 peoOpa3oBaHus APOOECH.
[TpuBOIUTH TPOOH K HOBOMY
(oO1IemMy) 3HaMEHATENIO.
Haxomuts cymmy, pa3HOCTS,
MPOU3BEIEHHE M YACTHOE
ImpoOeti. BEImMomHATE
TOKAECTBEHHBIE TPEOOpa30BaHUS
[PaIMOHATEHBIX

BBIpKECHUN. Pewams ypaBHEHUS
C IepeMEHHON B 3HaAMeHaTee
Inpo6u./Ipumernsms CBOHCTBA
CTETICHH C [IEJBIM T0Ka3aTerleM
It TpeoOpa3oBaHUs
BBIpaKEHHI. 3anuculgamp YACa
B CTaHJIapTHOM

BUze. Bolnonnsams MOCTPOCHUE

1 yTeHre TpaduKa

byHKIIIH
I'naea 2KBaapaTHble KOPHU. 30
JlelicTBUTEIbHBIE YHCIA
11 DyHKIma Y = X* u eé rpaduk 3 Onucvieamy: TIOHATHE
12 KBanpaTHble KOpHU. ApupMETHIECKUIT 3 IMHOYECTBA, JJICMCHTA
[KBaJIpaTHBIA KOPEHb IMHO>KECTBA, CIIOCOOBI 3a/1aHUs
13 IMHO>KECTBO M €0 3JIEMCHTHI 2 IMHOKECTB; MHOXKECTBO
14 [ToamuoxkecTBO. Onepanuu HaJ MHOXECTBAMHU 2 HaTypaJlbHBIX YUCCII, MHOKECTBO
15 YucnoBble MHOXECTBA 2 [HEIBIX THCEI, MHOKECTBO
16 CBoiicTBa apu(METHIECKOTO KBaJIPAaTHOTO 4 patlHOHAIEHBIX HCC,
lkopHs IMHOKECTBO JICHCTBUTEIBHBIX
17 ToxxnecTBeHHbIC IPe0Opa3oBaHMUs 5 (‘TACEIL 1 CBA3N MCXKIY STUMH
BBIPAKEHUI,COIEPKANMXKBAAPATHBIC KOPHH [‘TMCIIOBBIMH MHOKCCTBAMM, CBA3b
MeX Ty OeCKOHEYHBIMU
18 Dy s 1 o8 rpadux 3 IMECSITUYHBIMU IPOOSIMU U
KonTtponsHas padota Ne 4 1 PAIHOHAIIBHBIMH,
MppaIMOHATbHBIMU

urcinamu. Pacnosnasame palyuoxn
QIIbHBIC U UPPaLlUOHAIbHBIE
urcia. IIpuBoauTte npuMepsl
PALIMOHAIBHBIX YHCEN U
MppauOHATBEHBIX

HHCceN. 3anucvléams ¢ TOMOLIBIO
hopmys cBOMCTBa IEHCTBHM C
NeliCTBUTEIbHBIMU

uucIamMu. Qopmyaupoeams. onpe
Oenenusi: KBaIpaTHOTO KOPHS U3
4grcia, apupMeTHIECKOTO
KBaJpaTHOTO KOPHS U3 YHcia,
[PABHBIX MHOKECTB,
[OIMHOKECTBA, TIEPECEUECHUS
IMHOKECTB, 00BETMHEHUS
IMHOKECTB;cgoticmea. GyHKIIH Y
= X2, apUPMETUUECKOTO
KBaJpaTHOTO KOPHS,

(byHkunu JJoxazvieams CBOWCTBA
apr(hMETHIECKOTO KBaIPaTHOTO

KopHs. Cmpoums rpaduKu




dbyukmmii Y = X u IlpumeHsITs
MOHSTHE apU(HhMETHIECKOTO
[KBaJIpaTHOTO KOPHS IS
BEIYHCIICHUS 3HAYCHUN
BBIPA’KEHUH.

Ynpowams Boipaxkenus. Pemarb
ypaBHeHHsI. CpaBHUBATh
BHAYEHUS BHIPAKEHUH.
BrImonHsaTh peoOpazoBaHme
BBIPKEHHU C IPUMEHEHUEM
BEIHECCHUST MHOYKHUTEIIS H3-TI0]]
BHaKa KOPHsI, BHECCHHE
IMHOXHUTEJIS [0/ 3HAK KOPHSI.
IBEIITOJIHATE OCBOOOKIEHHE OT
MPPalMOHATBHOCTH B
BHaMeHaTene APoOH, aHAIHN3
COOTHOLIEHUH MEXAY
MHUCJIOBBIMU MHOYKECTBAMH U X
bIeMeHTaMH

I'naga 3 36
KBanpaTHble ypaBHeHHsI

19 KBaspatHbie ypaBHEeHUs. PellieHre HemoIHbIX 3 Pacnosnasams W IPUBOJUTH
KBA/IPATHBIX YpaBHEHHUH [PUMEpPHI KBaAPATHBIX

20 [Dopmyia KOpHEH KBaJIpaTHOTO YpaBHEHHS 4 [YPaBHEHUH pa3IMuHBIX BHIOB

21 [Teopema Buera 3 (TIOTTHBIX, HETIOTHBIX,
KontponpHas pabora Ne 5 1 NpUBEIEHHBIX ), KBaIPATHBIX

22 KBajpaTHblil TPEXWICH 3 TpéxunenoB. Onucvisams B

23 Pelenye ypaBHEHHUI, KOTOPBIE CBOJIATCSA K 5 o0lIieM BUJIE PEIIeHHE HETIOTHBIX
[KBaJIpaTHBIM YPaBHEHHSIM [KBaZpaTHBIX

24 ParonanbHbe ypaBHenns 6 ypaBHeHHH.(DopMmepoeamb:von
KaK MaTeMaTHYECKHE MOJIEITH PeabHbIX pedenerus: ypaBHEHUs MePBOH
CHTyamit CTEIeHH, KBaI[paTHOTO
Kontposbnas padora Ne 6 1 YPABHCHILA, KBAIPATHOTO

TpEXUIeHa, JUCKPUMUHAHTA
KBaJPaTHOI'O0 YPaBHEHUS U
KBaJpaTHOTO TPEXWICHA, KOPHS
KBaJPaTHOTO TPEXUICHA;
OMKBaIPaTHOTO

Y paBHEHUSI;c80ticmea KBaApaTHO
ro Tpé€xusieHa;meopemy Buera n
00paTHyIO ei
reopemy.3anucoieams 1
Imoka3eIBaTh (hOpMyITy KOpHEH
KBaJpaTHOI'0 ypaBHEHMUS.
MccnenoBaTh KOIUYECTBO
[KOpHEH KBaJpaTHOIO ypABHEHHUS
B 3aBUCUMOCTH OT 3HaKa €ro
IMUCKpUMUHAHTA, JoKa3bi8amo
meopemoi: Buera (psiMyto u
00paTHy10), O Pa3I0KCHUN
KBaJpAaTHOTO TPEXUIICHA HA
IMHO>KHTEJIN, O CBOMCTBE
KBaJAPaTHOTO TPEXUICHA

C OTPUIIATEIHHBIM
ImuckpuMuHaHTOM. Onucsiéams H
@ MpuMepax METOJI 3aMEHBI
[IEpEMEHHOM ISl pelIeHUs]




YpaBHEHM .

Haxooumb KOpHU KBaJpaTHBIX
[YpaBHEHHI pa3iIMyHBIX BHJIOB.
[TpumensTs TeopeMy Buera u
0OpaTHYIO eif Teopemy.
BbINOMHATH pa3iioKeHue
KBaJpaTHOTO TPEXWJIEHA HA
MHOXkUTen. HaxoanTs KopHH
ypaBHEHU, KOTOPBIE

CBOJSITCS K KBAJPaTHBIM.
CocTaBIsATh KBaJpaTHbIE
YPaBHEHUS U ypaBHEHHUS,
CBOJAIINECT K KBaJIpaTHBIM,
BIISIOIIFIECS MAaTeMaTHIECKIMHU
MOJAETSIMH PEATIbHBIX CUTYaLUHN

HOBTOpeHI/IeI/I cucreMaTu3anus

15

y4e0HOro MaTepuaJia
YnpaxxHeHHs 11 MOBTOPEHHUs Kypea 8 Kilacca 14
Kontposbnas padota Ne 7 1

Uroro:

136

Auareopa. 9 kiaacce

Homep
naparpa
da Conep:xanue Konu XapaKkTepHCTHKA OCHOBHBIX BUAOB /IeSITeIbHOCTH
Y4e0HOro 4eCcTBO 4ac YUYEeHHUKA
MarepuaJia 0B (Ha ypoBHe Y4eOHBIX el cTBH)
I
TI'nasa 1
20
HepaBencTBa
1 ducnoBple HEPABEHCTB 3 \Pacno3znasamsv W MPUBOIUTH IPUMEPHI UHCIOBBIX
a HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMU, TNHEWHBIX
2 (OCHOBHBIEC CBOMCTBA 2 HEpaBEHCTB C OJHOU MepeMeHHOH, IBOMHBIX
MUCIIOBBIX HEPABEHCTB HEpaBEHCTB. POpMYAUPOSams. onpedeneHust: CpPaBHEHN
3 CroxeHue u 3 ST ABYX YHCEJI, pEIICHUS HEpaBEHCTBA C OHOM
YMHOKEHHE YHCIIOBBIX [IEPEMEHHON, PaBHOCUIIbHBIX HEPABEHCTB, PEILCHMS
HEPABEHCTB. CHCTEMBI HEPaBEHCTB C OJTHOM IMMepeMeHHOM, 00J1acTH
OreHHBaHNE 3HAYCHUS OTIpEeIEeTICHNS BBIPAXKECHHNS;C801CMEA YNCIOBBIX
BBIPAYKEHHS [HEPABEHCTB, CJIOKEHUS U YMHOKEHHUS YUCIIOBBIX
4 HepageHcTBa ¢ 1 HEPAaBEHCTB/{oKa3b16amb:; CBOMCTBA YHCIOBBIX
0JTHO} TIepEeMEHHOi HEPAaBEHCTB, TEOPEMBI O CJIOKEHHH U YMHOKEHUH
5 PerieHre HEPaBEHCTB C 5 [‘TUCJIOBBIX HEPABCHCTB.
0IHOI [TePEMEHHOA. Pewams NTMHEHHbIE HEPABEHCTBA. 3alUCHIBATh
UHCIOBEIE [pEIIEHUS] HEPABEHCTB U MX CHCTEM B BUJE YHCIIOBBIX
IPOMEXYTKH [IPOMEXYTKOB, OOBEIMHEHNUS, IEPECEUEHHS] YUCTOBBIX
6 CHCTEMBI JTHHEIHBIX 5 MPOMEXYTKOB. Pemars cucreMy HEpaBEHCTB C OJHOU
HEPABEHCTB C OAHOI rnepeMeHHON. O1leHNBaTh 3HAYEHNE BBIPAXKECHUS.
IepeMeHHOi M300pakaTh HA KOOPIWHATHOM MIPSAMOH 3aJaHHBIC
Kowtponbhas pabota 1 HEpPaBEHCTBAMU YHCIJIOBBIE IPOMEXYTKU
Ne 1
I'nasa 2 38
KBagpaTuuHas ¢pyHKIus
7 [loBTOpEeHME N 3 Onucvieams NOHATHE QYHKIMH KaK IpaBHUIIa,
aclIMpEHUE CBEICHU I CTaHABJIMBAIOIIETO CBA3b MEXY DJIEMEHTAMU JIBYX




0 (YHKITIH

MHOKECTB. DopMynuposams.:onpedeneHus.; Hyis

8 CBoiicTBa QpyHKIMH 3 (hyHKITHH; TTPOMEKYTKOB 3HAKOTIOCTOSTHCTBA (DyHKITHH;
9 Kak moctpouts rpaduk 3 (byHKIMu, Bo3pacraromiei (yobIBaromieii) Ha
yHKIIN Y IMHOKECTBE; KBaIpaTHUHOU (hYHKITUH, KBAIPATHOTO
— kf(X), €CJIU U3BECTECH HepaBeHCTBa;C@OﬁCWl@a KBaI[paTI/ILIH()ﬁ
rpaduk GpyHKIHUI (byHKIMI; npasuia TOCTpoeHns TpaduKoB GYHKINH C
y = f(X) [MOMOIIBbIO PEOOPa30BaAHUI
10 Kak mocTpouTh 4 Brza f(x) — f(x)+a;f(x) — f(x +
rpaduky GyHKImHA Y = @); T(X) — kf(X).Cmpoums rpaduku dyHkimii ¢
+ momoIikko npeodpaszopanuii Buaa f(x) — f(x) +
X
iy = f(x + a), ecin a;f(x) — fix + a); f(X) — kf(X).Cmpoums rpadux
K3BeCTeH rpaduk KkBagparndHoi ¢pyHkmu. [lo rpaduky KBagpaTHIHOMI
byskimn y = f(X) (hyHKIWY ONIMCBIBATH €€
11 Kpagpatuanas 6 cBolicTBa. Onucvlgams CXeMaTHIHOE PACTIONIOKEHHUE
(byHknus, e€ rpaduk u mapa®oJibl OTHOCUTENHHO OCH abCILCC B 3aBUCUMOCTH
CBOMCTBA OT 3HAaKa CTapumero KodQpQpUIKEeHTa ¥ JMCKPUMHHAHTA
KonTponbHast pabota 1 COOTBETCTBYIOIIET0 KBAAPATHOTO
No 2 TpéxwieHa.Pewams KBalpaTHbIE HEPABEHCTBA,
12 Pererye KBapaTHBIX 6 MCTIOJIB3YsI CXeMY PACIONIOKEHHS mapadoITbl
HEPABEHCTR OTHOCHUTENBHO ocH abciucce. Onucvléams TpapUuecKuit
13 Y T ——p 6 €TOJ] PEIICHUS] CHCTEMBI IBYX YPABHEHHM C IBYMS
[epPEeMEHHBIMHU, METOJI TTOJICTAHOBKH U MET
ITBYMSI IEPEMEHHBIMU cpeme » MCTOZ TIO/ICTAHO eTon .
12 [ S—— 5 CIIO’KEHUS /ISl PEIICHUs] CUCTEMBI IBYX YPaBHEHHIA C
MBYMSsI TIEPEMEHHBIMHU, OJHO U3 KOTOPBIX HE SIBIISETCS
C IOMOIIBIO CUCTEM 9
. . IMMHEWHBIM. Petiams TEKCTOBBIE 33]]a4, B KOTOPBIX
[ypaBHEHHI BTOPOH -
A crCTeMa ABYX YPaBHEHHII ¢ IByMsl IEpEMEHHBIMU
SIBIISIETCSI MATEMATHIECKOW MOJIECITBIO PEaTbHOTO
Kontpomnbhas pabora 1
No 3 Mpolecca, ¥ MHTEPIIPETUPOBATE PE3yIbTAT PEIICHHS
- CCTCMBI
I'nasa 33neMeHTbI IPUKJIATHON 20
MAaTEMATHKH
15 MaTemaTuieckoe 3 I Ipueooums npumepol:
MOIETIPOBaHHE MaTeMaTHIeCKUX MOJIEel peabHBIX CUTYaIlNH;
16 [TporieHTHBIE pacyEThl 3 TPUKJIAIHBIX 3a]1a4; MPUOIDKEHHBIX BEJIUYHH;
17 [MpuGmKEHHBIE 2 MCTIOJIH30BaHMS KOMOMHATOPHBIX TIPABWII CYMMEI H
BEIUMCIICHIS IPOM3BEICHUS; CITyYaHbIX COOBITHH, BKIIIOYas
18 OCHOBHBIE IpaBwIad 3 ITOCTOBEPHBLIC U HEBO3MOKHBIC COGBITPI;[; OIIBITOB C
KOMOHHATOPHKH [PAaBHOBEPOSITHBIMH UCXOIaMU; TIPEIACTABICHUS
19 YacToTa 1 BepOSTHOCT 2 CTaTUCTUYECKUX JaHHBIX B BUJIC TAOJUII, JHATPaMM,
CITyHaifHOro COOBITHS rpadUKOB; UCTIOJIBL30BAHMUS BEPOSTHOCTHBIX CBOHCTB
20 Knaccuueckoe 3 OKPYQOINX SBJICHAH.
OIpEIEIEHHE BEPOSTHO Dopmynuposam: .
CTH onpedenens: abCONIOTHOM MOrPEITHOCTH,
21 HagalbHEle cBeNeHns 3 OTHOCHUTEIHHOH MOTPEIIHOCTH, TOCTOBEPHOTO
O CTATHCTHKE COOBITHS, HEBO3MOIKHOTO COOBITHS; KIIACCHYECKOE
KoHTponsras pabota 1 oTIpe/iesIieHne BEPOSATHOCTHU; Npaguia; KOMOMHATOPHOE

INe 4

[IPaBHUIIO CYyMMBI, KOMOMHATOPHOE MPABUIIO
rponsBeneHust. Onucoléams STAIbl PEIICHUS
[TPUKJIAJHOM 3aa4H.

[TosicHATH 1 3anKCBHIBaTH (POPMYITY CIIOKHBIX
[IPOLIEHTOB. IIpOBOUTE POLEHTHBIE PACUETHI C
MCII0JIb30BAHUEM CJIOKHBIX

MPOLEHTOB. Haxodums TOYHOCT PUOIMKEHUS TIO
ra0auLe NpuONMMKEHHBIX 3HAYEHU I BETMIUHBL.
Mcnonb30BaTh pa3nuuHble POPMBI 3aITUCH

HpI/I6JII/I)KéHHOFO S3HA4YCHUA BCIIMNYHUHBI. OHeHI/IBaTB




MpUOMMKEHHOE 3HAUCHUC

BeTMYUHBL/[p0600ums OMBITHI CO CITyYalHBIMA
ncxonaamu. I10SCHATE U 3aMuChIBaTh HOPMYITY
HAXO0XICHUS YACTOTHI CIIYYaHOTO COOBITHSL.
OnuchIBaTh CTATUCTUYECKYIO OLIEHKY BEPOSITHOCTH
ciydaifHOro coObITHA. HaxoauTh BEpOsSTHOCTH
CIIy4aifHOTO COOBITHSI B OIIBITAX C PABHOBEPOSITHBIMH
MCXOIaMH.

Onucvieams ITAIBl CTATUCTUYECKOTO UCCIIEOBAHUS.
OdopmisaTh nHOOPMAITHIO B BHIIC TAOJIUIT M THATPAMM.
M3Bnekats MHGOPMAIMIO U3 TAOIUI U TUArPaMM.
HaxoauTh 1 IpUBOAUTE PUMEPHI HCITOTE30BaHMS
CTaTUCTUYECKUX XaPaKTEPUCTHK COBOKYIHOCTU
IMaHHBIX: CpeJHee 3HAUCHHE, MOJIa, pa3Max, MeTuaHa
BEIOOpKHU

TI'nasa 49ucioBpie

MOCJIeI0BATEILHOCTH 17
22 UwucnoBsie 2 I Ipusodums npumepwl: MOCIECTOBATEIHHOCTEH;
[TOCIIeI0BATENLHOCTH MUCIIOBBIX MTOCIIETOBATEIEHOCTEH, B YACTHOCTH
23 ApudmerryecKas 4 Apr(PMETUIECKON 1 TEOMETPUICCKON POTPECCHIA;
mporpeccus MCTIOJIH30BAHMS MTOCIIEOBATEIFHOCTEH B peabHOM
24 CyMMa N mepBBIX 3 PKU3HU; 3a]1a4, B KOTOPBIX PACCMATPUBAIOTCS CyMMBI C
TTEHOB 0ECKOHEYHBIM YHCIIOM
athl)MGTPI‘ICCKOIZ ciraraeMeIX. Onucwieams: TIOHATHE
[porpeccuu MOCIIeI0BATEILHOCTH, WICHA ITOCIIEeI0BATEILHOCTH,
25 ["eomeTpuueckas 3 CII0COOBI 3a1aHHs
porpeccus MOCIIE0BATEILHOCTH. BbluuCisimb YICHBI
26 CyMMa N 1IepBBIX 2 [TOoCIIeI0BaTENFHOCTH, 3a/IaHHOH (HOPMYJIOi n-TO YJeHa
MJICHOB i
FeOMeTpHYECKOi peKypper{THo.(Dopmyﬂupoeamb.'onpedejvzeuuﬂ: apudme
nporpeccun THHECKOH NPOTPECCHH, ITEOMETPHIECKOT §
27 CymMma GeCKOHEUHOH 2 MPOTPECCHI;CE0UCEA HIEHOB TEOMETPHIECKOH 1
PEOMETPHYECKOI apH‘bMeTHL\I'eCKOH
pOTpeccHH, y KoTopoii rporpeccuii. 3adasams apuPMETHIECKYIO U
lg|<1 FEOMETPHUYECKYIO IPOTPECCUU PEKYPPEHTHO.
KoHtponbHas pabota 1 Banucvieams 1 nOACHAMY (1)OpMyJ'IBIvO6IJ_IeFO HIIeHa
No 5 Apu(METHIECKON U TeOMETPHUUYECKOMN MPOTrpeccuil.
Banucvieames 1 00Ka3v18ams: GOPMYITBI
CYMMBI N TIEPBBIX YWICHOB apUPMETHUECKON U
reoMeTpHYECKOl MporpeccHii; GopMybl,
BBIpA)KAIOIINE CBOIMCTBA YIEHOB apu(METHIECKOH 1
FEOMETPUYECKOM MPOTPECCUA.
Boiuucaams cyMMy OECKOHEUHON T€OMETPUIECKON
mporpeccuu, y Kotopoii | q | < 1. [IpeacraBiste
OECKOHEYHBIE ITEPHOANYECKUE TPOOH B
BHI€ OOBLIKHOBEHHBIX
IMoBTOpEennen cucreMaTu3auus 10
Y4e0HOro Mmarepuaja
YnpaxHeHHS 111 TOBTOPEHUS 9
Kypca 9 kiacca
Kontpossnas padota Ne 6 1

Hroro:

105 gacos



I'eomerpus. 7 kiaacc

Homep
fraparpa XapakTepuCTMKA OCHOBHBIX BU/0B
¢a Conep:xanue yueoHoro |Koamuect
MaTepuaia BO 4aCOB ACKTEILHOCTH yHemHKa
(Ha ypoBHe yueOHBbIX JeicTBHIl)
I'naea ITlpocreiimue
reoMeTpuiecKue (purypsl 15
U UX CBOHCTBA
1 [Touku 1 mpsiMbIe 2 [ Ipu6ooums IpUMEPHI TEOMETPUIECKUX
2 OTpe30K u ero JuIMHa 3 buryp.Onucvieams TOUKY, IPIMYI0, OTPE30K, Iy,
3 Ulyd. Yron. M3mepenue 3 Yo
[JIOB Dopmynuposams:onpedeneHus: PaBHbIX OTPE3KOB,
4 CMexHbIe 1 BepTHKAJIbHBIE 3 CCPEAMHBI OTPE3Ka, PACCTOAHNA MEXY IBYMA
FITBI [TOYKaMH, TOTIOJIHUTENbHBIX JIydel, pa3BEpHYTOro
5 [eprieHanKy IspHbLe 1 yTJ1a, paBHBIX YIJIOB, OMCCEKTPHCHI yIila, CMEXHBIX
IpsiMbLe 1 BEPTUKAJIBHBIX YIJIOB, IEPECEKAOIINXCS IPSMBIX,
6 AKCHOMbI 1 MepreHANKYJIIPHBIX TPAMBIX, TEpIICHIUKYIIApa,
Mosroperue u 1 HAK/IOHHOH, PACCTOSHNA OT TOUKH
CHCTEMATH3AINS YIEOHOTO 10 IPAMOH;C60ticM6a: PACTIONOKEHUA TOYEK Ha
MaTepraa PSMOM, U3MEPEHUS OTPE3KOB U YTJIOB, CMEXKHBIX U
Korrponsras pacota No | 1 EPTUKATLHBIX YITIOB, NEPHEH/IMKYIAPHBIX
MPSIMBIX; OCHOBHOE CBOICTBO
npsimoii. Knaccughuyuposams yriol/Joxazvieams: T
EOpEMBI O TTePECeKAIONIUXCS MPSIMBIX, O CBOHCTBAX
CMEKHBIX U BEPTHUKAIbHBIX YIJIOB, O
€IMHCTBEHHOCTH NIPSIMOM, IEPIIEH AUKYJISIPHOMN
IMaHHOM (CITy4ai, KOTa TOYKa JISKUT Ha JTaHHON
mpsiMoit). Haxooums JUTMHY OTpe3Ka, TpalyCHYIO
Mepy yria, HCHOJb3Ys CBOMCTBA X
M3MepeHui. M300pasicams ¢ TIOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB F'€OMeTpHIECKHe (PUIypBI: OTPE3OK,
ITyd, YyTOJI, CMEKHBIE 1 BEPTHUKAJIbHBIE YTJIbI,
MepHIeHIUKYIISIPHBIE MIPSIMBIE, OTPE3KH U
imyun./losicHams, 9TO TAKOE aKCHOMA,
onpeeeHHE.
Pewams 3a1a4i Ha BBIYMCIICHUE U 10Ka3aTENbCTBO,
[POBOJS HEOOXOAUMBIE TOKA3aTEIbHbIE
acCy>KICHHSI
I'nasa 2 18
TpeyroJbHUKH
7 PaBHBIE TPEYTOIBHUKH. 2 Onucvlgams CMBICI TIOHSTHUS «PaBHBIC QUTYPBD».
BricoTa, Mmenuana, [TprBOIUTH IPUMEPHI PABHBIX
OrccekTpuca TpeyroJbHUKA (buryp.H300pasxcams 1 HAXOAUTH HA PUCYHKAX
8 [lepBblif 1 BTOPOU ITPU3HAKH 5 [PaBHOCTOPOHHME, paBHOOEIPEHHEIE,
aBEHCTBA TPEYTOJIHHUKOB MPSIMOYTOJIBHBIE, OCTPOYTOJIbHBIE, TYTIOYTOJIbHBIE
9 PaBHOOEApEHHBII 4 TPCYTrOJIbHUKH U UX
TPEYTOJILHUK U €0 aﬂeMeHTLI.Kﬂaccud)ut;upoeamb TPCYTOJIbHUKHU I10
CBOMCTBA CTOpOHaM
10 [pu3Haku 2 1 yrinam. Qopmynuposamy: onpedenetus: 0CTpoyroi
PaBHOGEIPEHHOTO TPEYTOJIh bHOTO, TYTIOYT'OJILHOTO, IPSMOYTOJIBHOTO,
KA paBHOOEIPEHHOT'0, PABHOCTOPOHHETO,
11 Tperuil npU3HaK paBeHCTBA 2 [Pa3HOCTOPOHHETO TPEYTOJIHFHUKOB; ONCCEKTPHUCHI,

TPEYTOJIbHUKOB

IBBICOTBI, MCIMAHbI TPCYTOJIbHHUKA; PABHBIX




12 [TeopeMbl 1 TPEYTOJIbHUKOB; CEPEAUHHOIO NEPIEHNKYJISIpa
IToBTOpEHUE U 1 OTpE3Ka;

CHCTeMaTH3aIus y4eOHOTO MepuMeTpa TPeYroJdbHUKA;c80licmaa. paBHOOEIPEH

MaTepuraia HOTO TPEYTrOJIbHUKA, CEPEAUHHOTO NEPIEHANKYISIPa

KonTposbHas padora Ne 2 1 0Tpe3Ka, OCHOBHOTO CBOICTBa
[PABEHCTBA TPEYTOJIbHUKOB;HPUSHAKU. PABEHCTBA
TPEyTroJIbHUKOB,
[paBHOOEIPEHHOTO TPEYTOJIBHIKA./[0KA3b186aMb TEOD
eMBI: 0 €TUHCTBEHHOCTHU NPAMOIA,
MEePICHANKYIIIPHONU JaHHOU (CiTydai, Korjaa Touka
ITe’KUT BHE JaHHOM NMpsIMOM); TP NMpU3HAKa
[PABEHCTBA TPEYTOJbHUKOB; IPU3HAKU
[paBHOOEIPEHHOTO TPEYTOJIbHUKA; TEOPEMBI O
CBOICTBAX cepeIMHHOTO MEPIIEHANKYIIIPA,
paBHOOEIPEHHOT'0 U PAaBHOCTOPOHHETO
TPEYTOIBHUKOB. PazbacHAmb, YTO TAKOE TEOPEMa,
OMUCBIBATH CTPYKTYPY TeopeMbl. OOBSICHATD,
KaKyIO TEOpEMy Ha3BIBAIOT 0OpaTHOU JaHHOU, B
4EM 3aKIIF0YaeTCsl METOJT JJOKA3aTelbCTBA OT
mpoTuBHOTO. I [prBOANTE PHUMEPHI HCIIOIB30BAHUS
BTOro METOJa.
PeraTe 3a7aun Ha BEIYHMCICHHE U TOKA3aTeJIbCTBO

I'naga 3
Mapanaeasnbie npsimMbie. Cymma 16
YIJIOB TPEYTroJbHHKA

13 [apasrenpHbIe IPSIMBIC 1 Pacnosnasame Ha

14 [Mpu3Hakm 2 MepTeXax mapajuielbHbIe psmbie. FI300paxars ¢
MapajyIeIbHOCTH MPSIMBIX [TOMOIIBIO IMHEWKH U YTOJIbHUKA MapalieIbHbIe

15 CBoiicTBa NapajebHbIX IIp 3 mpsimeie. Onucvigéams yriabl, 00pa30BaHHBIC IPU
STMBIX [epecevyeHrur ABYX MPSIMbIX

16 CyMMa YIJIOB TPEyTOJIbHUKA 4 cexy1eil. opmynuposams. onpedeneHus; mapaiesn

17 [IpsIMOYTONBHBIIL 2 bHBIX MPSIMBIX, PACCTOSIHUS MEX1Y NapaJIeIbHBIMU
TPEYTONBHAK MPAMBIMH, BHELHETO YIIIa TPEYTONBHAKA,

18 CBoiicTBa MPAMOYTOILHOTO 2 FCUIIOTEHY3bI U KAaTETa;C80UCMEA. TapaJlJICIbHbIX
TpeyroIbHIKA MPSMBIX; YTIIOB, 00pa30BaHHBIX TIpH NIePECeYEHHH
Konrpossaas pabora Ne 3 1 [MapajjeNbHbIX MNPSMBIX CEKYILIEH; CYMMBI YIJIOB

TPEYTroJbHUKA; BHEIIHETO yIila TPEYTOJIbHUKA;
COOTHOLLICHUIA MEXAY CTOPOHAMU U yIiamMHu
TPEYTroJbHUKA; MPSIMOYTOJIEHOTO TPEYTOJIbHUKA;
OCHOBHOE CBOMCTBO

MapauIeIbHbIX MPSMBIX;IPU3HAKU. TTAPATIETBHOCT
M TIPSIMBIX, PaBEHCTBA MPSIMOYTOIBHBIX
TPEYTOJIbHUKOB./[0KA3b16aMb. TEOPEMBI O
CBOICTBAX MapayuIeIbHBIX MPSAMBIX, O CYMME YIJIOB
TPEYTOJIbHUKA, O BHEIIHEM YIJI€ TPEYTOJIbHUKA,
HEpaBEHCTBO TPEYTrOJIbHHUKA, TEOPEMBI O CPAaBHEHUH
CTOpOH U YTJIOB TPEYTOJIbHUKA, TEOPEMBI O
CBOICTBaX MPSMOYTOJILHOTO TPEYTOJIbHUKA,
[MPU3HAKH MapajyIeIbHbIX NPSIMBIX, PABEHCTBA
MPSIMOYTOJIHBIX TPEYT'OJIbHUKOB.

\Pewiamv 3a1a4y Ha BBIYUCIICHHE U JOKA3aTEIbCTBO

I'nasa 4OKpyKHOCTH U KPYT. 16

I'eomerpuyeckre MOCTPOCHHUSA

19 ["eomeTpuyeckoe MecTo 2 llosicnamp, 9TO TaKOE 3a/1a4a Ha MIOCTPOEHNUE;
rouek. OKpyKHOCTb U KPYT reomeTrpudeckoe Mecto Touek (I'MT). [IpuBoauts

20 HexoTopsle cBolicTBa 3 mpumepsl I MT.U306pasicams Ha pucyHKax

okpyxkHOCcTH. KacarenbHas K

OKPY>KHOCTB M €€ DJIEMEHTHI; KacaTeIbHYIO K




OKPYKHOCTH OKPYKHOCTH; OKPY>KHOCTB, BIIICAHHYIO B
21 OnucanHas ¥ BIMCAaHHAS 3 TPEYTOIBHUK, U OKPY>KHOCTB, OITMCAHHYIO OKOJIO
OKPYKHOCTH TPEYTOJIbHHUKA Hero. ONUCBHIBaTh B3aUMHOE PACIIOIOKEHHE
22 3amaun Ha MOCTPOEHHE 3 OKPY>KHOCTH 1
23 MeTOo FeOMETPHUYECKHX 3 npssMoi. Dopmynuposamsv:onpedeneHus: OKPYHKHOC
MECT TOUEK B 3a/1a4ax Ha TH, KpyTa, UX 2JIEMEHTOB; KacaTeIbHOMN K
ocTpoeHue OKPYHOCTH; OKPYXHOCTH, OITMCAHHON OKOJIO
[oBTOpEHHE 1 1 TPEYrO/IbHIKA, W OKPYIKHOCTH, BIHCAHHOH B
crCcTeMaTH3aLus y4eGHOro TPEyTOJIbHUK;CE0UCMEA: CEPEIUHHOTO
MaTepuaia neprnenuKysapa kak 'MT; GuccekTpucel yriia kak
KoutponbHas paGora Ne 4 1 I['™MT; xacaTelbHOM K OKPYKHOCTH; AUAMETPa U
XOPZBI; TOUKH [IEPECEUCHUS CEPEINHHBIX
MEepIEeHANKYIISIPOB CTOPOH TPEYTOJIbHHUKA; TOUKH
repeceveHns: ONCCEKTPHC YTIIOB
TPEyroNbHUKA;npU3HaKy KacaTeabHoM./Jokazbieams
> TEOPEMBI O CEpEINHHOM TMEPIIEHANKYIIPE U
ouccexTpuce yrna kak ' MT;
0 CBOMCTBAX KacaTeJbHOI; 00 OKPY>KHOCTH,
BIMCAaHHOMN B TPEYTOJIBHUK, OITMCAHHON OKOJIO
TPEYTOIbHUKA; IPU3HAKH
[KacaTenbHOU. Pewsams OCHOBHBIE 33/1a4X Ha
[IOCTPOEHUE: IOCTPOCHUE YIJIa, PABHOIO JAHHOMY;
[TOCTPOEHHUE CEPENNHHOTO MEPIIEHANKYIISIpa
ITAHHOT'O OTPE3Ka; IOCTPOEHUE IIPSMOH,
[IPOXOSAIIEH Yepe3 TaHHYIO TOUKY U
MEPIEHAUKYJIIPHOU JaHHOU NPSAMOM; IIOCTPOCHHE
OMCCEKTPUCHI JAaHHOTO YIJIa; IOCTPOCHHE
TPEyroJbHUKA MO IBYM CTOPOHAM U YIUIy MEXKAY
HUMH; 110 CTOPOHE H ABYM MPHJIEKAIINAM K HEH
yriaam.Pemare 3aaun Ha MOCTPOEHUE METOIOM
I'™MT.Cmpoums TpeyroabHUK 10 TPEM CTOPOHAM.
Pewams 3a1a4i Ha BBIYHMCIICHNE, 1OKA3aTENbCTBO
M TOCTPOEHHUE
O0o0menne
U cHCTeMaTU3aALUs 5
3HAHMI yYyaluuxcs
YnpakHeHHs 1)1 NOBTOPEHus Kypca 7 4
KJlacca
KonTponbhas pabora Ne 5 1

I'eomerpus. 8 kiacc

Homep
naparpa
parp XapaKkTepuCTHKA OCHOBHBIX BH/IOB JIeSITEIbHOCTH
¢a Conep:xanue yueoHoro | Koauuecr
YYEeHHUKA
MaTepuaJia BO YaCOB N N
(Ha ypoBHe YueOHBbIX JeiicTBUIl)
I'nasa 1 22
YeThIpéXyroabHUKH
1 UeThIpEXYTONBHUK U €T0 2 [losicHamb, 9TO Takoe 4eThIPEXYTONbHIUK. OMMUCHIBATH
PIEMEHTHI PIIEMEHTHI
2 [Mapannenorpamm. 2 HMeTBIPEXYTOIbHAUKA. PacnosHasams BHITYKIIbIE H
CBoMCTBa HEBBITYKJIbIE YETHIPEXYTONBHUKU. M 300pasicams 1
mapasiesorpaMma HAXOAWTh HA PUCYHKAX YETHIPEXYTOIHFHUKH PA3HBIX
3 [Tpu3Haku 2 BHUJIOB U UX
mapasuiesorpaMma biieMeHTBI. QopMmyauposams:onpedesieHus: Napaenor




4 [TpsiMOYTOJIEHUK 2 amMa, BBICOTHI MTapajuieiorpaMma; MpsIMOYTOJIbHUKA,
5 Pom6 2 pom0a, KBapara; CpeJHel IMHUN TPEYTOJIbHUKA,;
6 Ksazgpar 1 TPAIeI1K, BEICOTHI TPAICI[UH, CPESIHEH JTUHUH
KouTponsHas pabora Ne 1 TpareIum; MeHTPaIbHOTO yTia OKPYKHOCTH,
1 BIIMCAHHOT'O YTJ1a OKPYKHOCTH; BIIMCAHHOTO U
7 (CpeaHsist TUHMS 1 OTIMCAaHHOTO YETHIPEXYTOIBHUKA;C80LCMEA.: TIapaIIIeN
TpeyroNbHAKA OrpaMMa, MPAMOYTOIbHUKA, pomb0a, KBajpara,
8 Tpanerys 4 CpeTHIX JIMHUH TPEYTONBHUKA U TPATCINH,
9 Lentpansrsre 2 BIIHCAHHOTO YI7Ia, BIICAHHOTO M
W BITMCAHHBIE YTJIbI OTIMCAHHOTO YETHIPEXYTOMBHUKA;APUSHAKU. TIAPATIIEIIO
10 Y 2 pamma, psIMOYTOJIbHUKA, pOMOa, BIIMCAHHOTO U
OTIMCaHHbBIE OIHMCAHHOTO _
HETHIPEXYTOMBHHKH quLIpexyron_@nxa.ﬂom%zeamb. TEOPEMBI O CyMMe
KorTpobras pabota Ne 1 YTJIOB YETHIPEXYTOMBHUKA, O TPajyCHON Mepe
b BITMCAHHOTO yTJa, O CBOMCTBAX M MPHU3HAKAX
MapasuiesorpaMmma, mpsIMOyTOJIbHIKA, poMOa,
BITMCAHHOTO W OIMCAHHOTO YETHIPEXYTOIBLHUKA.
I Ipumensams U3ydeHHBIE OTIPEAETICHHS, CBOMCTBA
M MPU3HAKY K PEIICHUIO 33124
I'nasa 2 16
IMono6ue TPeyrojLHNKOB
11 Teopema Daeca. 6 Dopmynuposams.:onpedenerue oJ00HBIX
Teopema o TPEYTOIBHUKOB;CE0LCMBA: METNaH TPEYTOJIbHNKA,
MPOTMTOPITUOHANEHBIX OMCCEKTPUCHI TPEYTONFHUKA, IEPECEKAIOIIUXCI XOP/I,
OTpe3Kax KacaTeJIbHOW U CEeKyIIeH;npusHaKy oa00us
12 [MomoOHbIC 1 TPEYrOJbHUKOB./[okaszbieams. meopemol: Daneca, o
TPEYTOJIbHHUKH MPOTIOPITMOHATBHBIX OTPE3KaX, O CBOMCTBAX MEAMAH
13 [TepBrIii Mpu3HAK 5 TPEYTroJIbHUKA, 6I/ICC6KTpI/ICI>I
MO I06HSI TPEYTOIbHUKA;CE0UCMEA: TIEPECEKAIOIINXCS XOP/,
TPEYTOJILHUKOB [KacaTeIbHOU M CEKYIIeH; npusHaKy TIoA00us
14 BTopoii u TpeTwmii 3 TPCYTOJIbHUKOB.
NPU3HAKH TOA00HS [ Ipumensams N3yUEHHBIE ONPEJIETIEHHU S, CBOMCTBA
TPEYTOIbHUKOB M MPU3HAKY K PEIICHUIO 3aja4
KontposbHas pabota No 1
3
I'naea 3
Pemenune npAMoyroibHbIX 14
TPEYroJbHUKOB
15 Metpuueckue 1 Dopmynuposams.onpedeiieHus: CAHyCca, KOCUHYca,
COOTHOIIICHUS TaHTreHCa, KOTaHTeHCa OCTPOTO YTiia MPSMOYTOJIEHOTO
B IIPSIMOYTOJIBHOM TPEYTOIbHUKA;CE0UCMEA: BRIPAXKAIOIIIE METPUIECKIEe
[TPEYTOJIbHHKE COOTHOIIIEHUS B IPSIMOYTOIIEHOM TPEYTOJIbHUKE U
16 [Teopema [ludaropa 5 COOTHOIICHUS MEXK/Ty CTOPOHAMU U 3HAYCHUSIMU
KOHTpOJII)HaSI paGOTa No 1 TPUTOHOMETPHUYCCKUX CI)YHKLII/Iﬁ B IIPSIMOYTOJIbBHOM
4 TpeyroibHUKe.3anuceiéams TPUTOHOMETPUIECKHE
17 [TpuroHOMETpHUICCKHE 3 (bopMyJIbI, BBEIp@XKAIOLINE CBA3b MEXKIY
(bYHKIIMK OCTPOTO yria TPUTOHOMETPUIECKUMU (DYHKIMSIMU OJTHOTO U TOTO XKE
IPSAMOYTOIBHOTO ocTporo yria.Pewams IPIMOYTOIbHbIE
TpeyroIbHUKA TPEYTrONbHUKU, [{OKa3bIi8amb: meopemy 0 METPUUECKUX
18 Permenue 3 COOTHOIIEHUSAX B MPSMOYTOIBHOM TPEYTOJIBHHKE,
PSIMOYTOJIbHBIX reopemy [Tudaropa;gpopmynsi, CBA3BIBAIOIINE CHHYC,
TPEYrOILHIKOB KOCHUHYC, TAHT'€HC, KOTAHTE€HC OJTHOTO U TOTO XKE
KonTposshas pa6ota Ne 1 locTporo yrna.Bs18600ums OCHOBHOE

3]

TPUTOHOMETPHUUIECKOE TOKIESCTBO U 3HAUCHUS CHHYCA,
[KOCHMHYCa, TAaHT'€HCa U KOTaHreHca Juist yrioB 30°, 45°,
60°.

! Ipumensimob N3yYEeHHBIC ONPENCICHUS, TEOPEMBI




1 (GOPMYIIBI K pEeIIeHUIO 3319

I'nasa 4
MHOroyroabHHKH. 10
Inomans MHOTOYTOJILHHKA
19 IMHOTOYTOJILHUKHI 1 llosicHsmop, 9TO Takoe IUIOMIAAh
20 [MousaTue 1 MHOTOYTOJbHHUKA. OTIMCHIBATh MHOTOYTOJILHUK, €r0
IO MHOTOYTOJIbHU PIIEMEHTHI; BBITYKJIBIC M HEBBITYKITbIC
[Ka. MHOTOYTOJIbHUKH. I300pakaTh 1 HAXOIUTh Ha
[Tnormans [PUCYHKaX MHOTOYTOJBHUK U €T0 3JIEMEHTHI,
[IPSIMOYTOJIbHHKA MHOTOYTOJIbHUK, BIIMCAHHBIN B OKPYKHOCTbD, U
21 [Tromams 2 IMHOTOYTOJIBHUK, OTIMCAHHBIN OKOJIO
MapajesorpaMma OKPYXKHOCTH. POpMYIUPOBams: OnpedeneHus:. BIIMCaHH
22 [10mams TPeyroabHIKA 2 0TO M OTIMCAHHOT'O MHOTOYTOJIPHUKA, TUTOTIA/IH
23 [owans Tpaneunn 3 MHOTOYTOJIbHUK, PABHOBEIHKHX
KonTponsHas pa6ota Ne 1 IMHOTOYTOJIBHUKOB;0CHOBHblE CE0UCHEA TUIOIIAAH
6 IMHOTOYTOJIBHUKA,/[OKA3bI6AMb. TEOPEMBI O CYMME
[VTJIOB BBIMYKJIOTO N-YTOJBHUKA, TUTOIIAIH
MPSIMOYTOJILHUKA, TJIOIA/IA TPEYTOJIbHUKA, IO
TPaTTeInL.
[ Ipumersimb W3yYCHHBIC OTIPEACICHHUSI, TECOPEMBI
1 GOpPMYJIBI K peIeHUIO 3,124
I[MoBTOpEHMEN CHCTEMATH3AMSA 8
y4eO0HOro MaTepuaja
YnpaxHeHHs 111 TOBTOPEHHUS Kypca 7
8 Kiacca
Kontpossnas padora Ne 7 1

I'eomeTpus. 9 kiace

Homep
naparpacga Conep:xanue XapaKkTepucTHKA OCHOBHBIX BU/IOB J€ATEILHOCTH
[KosnyecTBO
y4eOHOro 4ACOB YYeHHKA
MaTepuaJia (Ha ypoBHe Y4eOHBIX el cTBHIi)
TI'naga 1 16
Pemienue TpeyroJibHUKOB
1 CuHyc, KOCHHYC, 2 Dopmyruposams.onpedeienus: CAHyca, KOCHHYCa,
TAHT'CHC M KOTAHT'CHC TaHreHca, Kotanrenca yria ot 0° o
ria ot 0° o 180° 180°;c0ticmeo CBSI3M JUIMH JaroHaleil U CTOPOH
2 [Teopema KOCHHYCOB 3 napaienorpamma. Dopmyauposams v pasbACHATh
3 [Teopema cHHYCOB 3 OCHOBHOC TPUIOHOMETPHUICCKOEC TOXKIACCTBO.
4 Permerme 3 BBIUKCIATh 3HAUCHUE TPUTOHOMETPHUECKON
TPEYrONEHIKOB (YHKIWH yTia 0 3HAUYEHHUIO OJTHON M3 €ro 33/IaHHbBIX
5 DopMyJIB! s 4 byHkumit. @opmyruposams U TOKa3bIBATh TEOPEMBI:
HAX 0K ICHIS CHHYCOB, KOCHHYCOB, CIICJCTBHUS H3 TEOPEMBI
oMK KOCHHYCOB M CHHYCOB, O IJIOIIAJN OMUCAHHOT'O
TpeyrobHIKa MHOTOYTOJBHUKA. 3an1UCbl6amb 1 TOKa3bIBaTh
KonTponbHas pabota 1 (bopMyIIBI TSt HAXOXKICHNS MI0WA/H TPEYTONIbHUKA,
Ne 1 [pannyCcOB BIIMCAHHON M OTIMCAHHOW OKPYKHOCTEH
TPEyTOJILHHKA.
[ Ipumenams N3y4eHHBIE ONPEIEIICHHS, TEOPEMBI
1 GOPMYIIBI K PEIICHUIO 3a/1a9
I'naga 2 8
IIpaBuJIbHBbIE MHOTOYTOJIbHUKH
6 [MpaBuIbHBIC 4 [[Tosicusimb, 9TO TAKOE TIEHTP U LEHTPAIBHBIN yTOJ
MHOTOYTOJIbHUKH M UX MPaBUJILHOTO MHOTOYTOJIbHUKA, CEKTOP U CErMEHT




CBOMCTBA

Kpyra.Popymynuposams:onpedeierue IPaBUILHOTO

7 JlJInHA OKPYKHOCTH. 3 MHOTOYTOJIBHUKA; C60LCMEa IPABUIIBHOTO
[Tnomanp kpyra MHOT'OyTOJIbHUKA./[OKA3b16aMb CBOWCTBA
KoHTponbHas paboTa 1 MpPaBWIBHBIX MHOTOYTOJILHUKOB. 3aNUCHI8AMNb 1
Ne 2 Pa3bACHATH (HOPMYJIBI JUTHHBI OKPY>KHOCTH, TUIOIAIH

Kpyra.3anucvliéams U JOKa3bIBaTh (POPMyYJIBI LTHHBI
YTH, TUIOLIAH CEKTOPa, POPMYJIBI AJ1s1 HAXOXKIACHUS
[PaayCOB BIIMCAHHOM U ONMCAaHHOM OKPYXHOCTEU
[PaBUJILHOTO MHOTOYTOJIbHUKA. Cmpoums ¢
[OMOILBIO IUPKYJIS U IMHEHKHU NIPaBUIIbHbIE
TPEYTOJIHUK, YETBIPEXYTONBHIK, IIECTHYTOJIbHHK.
I Ipumename N3y4ECHHBIC ONPEIEIICHHS, TEOPEMBI
1 HOpMYJIBI K PEIICHUIO 33124
I'naga 3J1ekapToBbI 11

KOOPAMHATHI HA MJIOCKOCTH

8 PaccTosinue Mexay 3 Onucvieams MPSIMOYTOJIBHYIO CUCTEMY
MBYMSI TOUKAMU C KoopAuHAT. PopMynuposams. ONpeaeaeHue
BaTaHHBIMHU ypaBHEHUS QUTYpBI, HEOOXOIUMOE U IOCTATOYHOE
[KOOpIMHATAMHU. [yCJIOBHS ITIAPAJUICIIBHOCTH JBYX
Koopnunatst MPAMBIX. 3anucsbléams 1 JOKa3bIBaTh GOPMYIIBI
CepeuHbI OTPE3Ka ACCTOSIHUS MEXIy IBYMSI TOUKAMH, KOOPAUHAT

9 'YpaBHeHUe QUTYDBHI. 3 cepeluHbI 0Tpe3Ka. Bvigooums ypaBHEHHE
YpaBHeHue OKPY>KHOCTH, 00lliee ypaBHEHHE IPSAMOMH, YpaBHEHNE
OKPY>KHOCTH MPSIMOM C YIIIOBBIM

10 YpaBHeHue npsamMoii 2 ko3 purmenTom, Jokazvieams HEOOXOIUMOE U

11 VTI0BOIH 2 NOCTaTOYHOE YCJIOBHE MapauICIbHOCTH ABYX
KO3 UITHEHT [PAMBIX.

MO [ Ipumename N3y4EeHHbBIE ONPEIEIICHHS, TEOPEMBI
KonTponbHas padoTa 1 11 OpMyIIbI K PELICHUIO 33134
Ne 3
TI'nasa 4
12
BekTopbl

12 [MousiTHE BEeKTOpa 2 Onucvieams TOHATHS BEKTOPHBIX M CKAISPHBIX

13 Koopannatel BeKTOpa 1 BennuuH. VocTpupoBaTh NOHATHE

14 Ciokenue u 2 BekTOpa. Dopmynuposamy:onpeoenenus; MORyIsl
BEIYUTAHHE BEKTOPOB BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, PaBHBIX

15 Y MHOKEHHE BEKTOpA 3 BEKTOPOB, KOOPJIMHAT BEKTOPa, CYMMBI BEKTOPOB,
Ha YHCIIO [Pa3HOCTH BEKTOPOB, MPOTHUBOIOJIOKHBIX BEKTOPOB,

16 CxamspHoe 3 YMHOJKCHWS BEKTOPA Ha 1HCIIO, CKATIAPHOTO
[PON3BEICHIE [POM3BEICHHUS BEKTOPOB;CE0LCTNEA: PABHBIX
BCKTOPOB BEKTOPOB, KOOPJMHAT PABHBIX BEKTOPOB, CIIOKEHUS
KoHTponbHas paboTa 1 BEKTOPOB, KOOPIMHAT BEKTOPA CyMMBI U BEKTOpa
No 4 [Pa3HOCTH ABYX BEKTOPOB, KOJUTMHEAPHBIX BEKTOPOB,

[YMHO>KEHHSI BEKTOpa Ha YHUCII0, CKAJSIPHOI'O
MpPOM3BEIEHHS ABYX BEKTOPOB, MIEPIIEHINKYISPHBIX
BEKTOPOB.{0Ka3b16aMb TEOPEMBL: O HAXOXKICHUU
KOOPAWHAT BEKTOPA, O KOOPAMHATAX CyMMBI U
[Pa3HOCTH BEKTOPOB, 00
YCIIOBUH KOJUTMHEAPHOCTH JIBYX BEKTOPOB,
0 HaXO0XKJICHUH CKaJIPHOTI'O IIPOU3BEICHUS IBYX
BEKTOPOB, 00 yCIOBUU
MepIeHANKYIIPHOCTU. Haxo0ums KOCHUHYC yIia
MEXIY ABYMS BEKTOPAMH.
[l Ipumensams N3ydeHHBIE ONPEETICHIS, TEOPEMBI
1 (OpMYJIBI K PELICHUIO 3a/1a4

I'nasa 5T’ eomeTpuyeckue 13

npeodpazoBaHus




17 JIBrKeHIE 4 [ Ipusooums ipuMepHI peodpa3zoBaHus GUTyp.
(mepemenieHue) OmnuceiBaTh Ipeodpa3oBanust GUIyp: NapauieIbHbINR
(UryphiL. MepeHoc, 0ceBasi CAMMETPHS, LIEHTPATbHAs
[MapanienbHbIH CUMMETpPHUSI, TOBOPOT, TOMOTETHSI,
mepeHoc noooue. Popmyauposams:onpedeneHust: TBKEHUS;

[PaBHBIX (QUTYpP; TOUEK, CHMMETPHIHBIX
OTHOCHUTENBHO MPSIMOiL; TOYEK, CHMMETPHUYHBIX
OTHOCHUTEIBHO TOYKHU; PUTYPHI, UMEIOIEH 0Ch
CUMMETpUH; (GUTYDPBI, UIMEIOIIEH LIEHTP CUMMETPHH;
MOAOOHBIX (DHUTYp;c80licmea.; NBWKECHUS,
MapayieIbHOTO MepeHoca, 0CEBOM CHMMETPHH,
IEHTPATbHOW CUMMETPHUH, TIOBOPOTA,
FOMOTETHU./[0KA3bI8amb TEOPEMBI: O CBOMCTBAX
MapaJiIeIbHOTO MepPeHoca, 0CEBOM CHMMETPHH,
LEHTPaJIbHON CUMMETPHH, TOBOPOTA, TOMOTETHH, 00
OTHOIICHUH TUIOIIAIEH MOT0OOHBIX TPEYTrOIHHUKOB.
[ Ipumenams N3y4eHHBIE ONPEIEIICHHS, TEOPEMBI

1 hOpMYJIBI K PEIICHUIO 314

18 OceBast u 4
[EHTpaJTbHAS
cumMmerpuu. [ToBopor

19 Comoterusi. [lonoGue 4
uryp
KonTtponsHas pabora 1
Ne 5

IMoBTOpeHue 10

U CUCTeMATH3ALMS
yueOHOro
MaTepuaia
YpaxkHeHus 1ist 9
MOBTOPEHUS Kypca 9
[Kacc
KonTpomsHas padota 1

Ne 6




Copep:xanue yueOHOro nmpeaMera MaTeMaTuKa

CozepxxaHue Kypca MaTEMATHKHU 5-6 KJIACCOB.

Apugmemuka

HarypaJjbHble ynciaa
o Psan HarypanpHbIX uwncen. JlecATWYHAs 3amuch HATYpPaJbHBIX YHCEN.
OKpyrieHue HaTypaabHbIX YHCEIL.
o KoopaunaTtHbii y4.
o CpaBHenue HarypaibHbIX uncell. CIIO)KEHHE W BbIYMTAHUE HATypalbHBIX
yucen. CBOICTBA CIOKEHUS.
o YMHOXKEHHE U [EJEHUE HaTypaibHbIX uwncell. (CBONCTBA YMHOMEHUS.
Jenenune ¢ octarkoM. CTENEHb YHCIIAa C HATYPAJIbHBIM ITOKA3aTEIIEM.
o JlemuTenu u xpaTHBIC HaTypaTbHOTO Ynciaa. Hanbonpmmii o0mmuii 1emTuTeNb.
Haumensiiee oOuiee kpatnoe. [Ipuznaku nenrmoctu Ha 2, Ha 3, Ha 5, Ha 9, Ha
10.
« IIpoctsie u cocraBHbie uncia. Pa3znoxxkeHue yucen Ha IpOCThie MHOKUTEIU
o Pemienne TeKCTOBBIX 3aJ1a4 apU(PMETHUECKUMU CIIOCOOAMU.

Apodu
« OObIkHOBEHHBIE IpoOU. OCHOBHOE CBOMCTBO Apobu. HaxoxaeHnue apodbu ot

yucna. Haxoxnenue wuymcna mno 3HadeHuto e€ npodu. IlpaBusibHbIE U
HeTpaBWIbHBIE IpoOou. CMElIaHHbIC YKCIa.

o CpaBHeHue  OOBIKHOBEHHBIX  JpoOEd W CMEIIAHHBIX  YHUCE.
Apudmernueckue JEHUCTBUS C OOBIKHOBEHHBIMH APOOSMH M CMEIIAHHBIMU
YUCITIAMU.

o Jecaruunpie npoOu. CpaBHEHHE U OKPYIJICHHE JECATUYHBIX JApPOOEH.
Apudmerrnueckue AeUCTBUS C JECATUUHBIMU IpoOsiMu. [Ipukuku pe3ynbTaToB
BerunciieHuid. [lpeacraBnenne necaTuyHOM apoOu B BHAE OOBIKHOBEHHOM
IpoOU M OOBIKHOBEHHOW B BHUJE JECATUYHOW. beckoHEYHBIE MEepPHOAMYECKHE
aecsTuuHble 1podu . Jlecstuunoe mpuOImkeHrne oObIKHOBEHHON ApoOu.

o OrtHomenue. lIponieHTHOE OTHOWIEHWE ABYX u4wncelnl. JleneHue dvucia B
AHHOM OTHOIIeHUH. Maciira0.

o Ilponopuus. OcHoBHOe cBoMcTBO Tmponopiuu. Ilpsmas u oOpaTHas
IPONOPLUHUOHAIIBHBIE 3aBUCUMOCTH.

o Ilpouentrl. HaxoxaeHne npoueHToB oT yncia. HaxoxaeHue uncna no ero
IPOLICHTAM.

o Pemenue TekCTOBBIX 3a71a4 aprU(METHUECKUMH CIIOCOOAMH.

PanuoHaJbHBIE YHCJIA
o [TlonoxurtenbHble, OTPUIATEIBHBIE YKCIA U YUCIIO 0.
o IIpoTuBononoxHeie ynciaa. Moayinb yucha.
o Ilenble uncna. PammonanbHbie yucia. CpaBHEHHUE PAMOHAIBHBIX YHCEIN.
Apudmernueckue IeUCTBUS C pallMOHATBHBIME yuciaaMy. CBOMCTBA CIIOKCHUS
Y YMHOKCHUS PALIMOHATIbHBIX YHCEIL.



o KoopaunartHas npsamas. KoopauHaTtHas IiI0CKOCTb.

BeM4uHbI, 3aBUCHMOCTH MEKAY BeJTUYMHAMM.
o EauHUIBI IIMHEL, TI0IMaIH, 00hEMA, MACChl, BDEMEHH, CKOPOCTH.
o [IlapameTpbl  3aBUCMMOCTEH  MeEXIy BeauuuHamu. lIpenacrasienue
3aBUCUMOCTEH B Buje hopmyi. Berauciaenus mo ¢popmynam.

Yucnogvle u Oyxkeennwvle guipadicenus. Ypaenenus.
o UucnoBble  BBIpaKEHUSA. 3HAUYEHUE  YHCIOBOTO BhIpakeHHs. [lopsaok
JNEUCTBUM B YHCIIOBBIX BBIpAKEHUAX. DyKkBeHHbIE BbIpakeHUs. PackpeiTue
ckoOok. IlomoOHBIE crlaraemple, TPUBENCHUE TMOMOOHBIX  CJAraeMbIX.
DOopMyJIbI.
o YpaHenus. KopeHnb ypaBHeHUss. OCHOBHBIE CBOWCTBA ypaBHEHMM. Pemenne
TEKCTOBBIX 337124 C [IOMOIIBIO YPABHEHUM.

Onemenmoul cmamucmuxu, eeposimuocmu. Kombunamopusie 3a0auu.
o IlpencraBnenue MmaHHBIX B BHUAE TaOJMUI, KPYTrOBBIX M CTOJOYATHIX
IUarpaMm, rpauKoB.
o Cpennee apudpmerndeckoe. CpenHee 3HaYCHUE BETUUMHBI.
o CnyuaitHoe coObiTHe. J[OCTOBEpHOE M HEBO3MOXXHOE COObITHS. PemeHue
KOMOMHATOPHBIX 3aad.

T'eomempuueckue gueypul.

H3zmepenus eceomempuyueckux eiudun
o Orpesok. Iloctpoenue otpeska. [{nuHa oTpeska, iomaHoi. M3mepenue
JUIMHBL ~ OTpE3Ka, IMOCTPOEHHWE OTpe3Ka 3adaHHoW JumHbL. [lepumerp
MHOTOYTrOJIbHUKA. [1m0ockocTh. [Ipsamas. Jlyyd.
o Yrou. Buzael yrnos. ['pagycHas mepa yria. Mi3Mepenue u moCTpoeHue yriioB
C IIOMOIBIO TPAHCIIOPTHUPA.
o Ilpamoyroneuuk. Ksagpar. TpeyronpHuk. Buabsl  TpeyroibHUKOB.
OxkpyxHOCTb U KpyT. [{nnHa okpyxHocth. Yucio L.
o PaBenctBo ¢Quryp. Ilonstue wu  cBoiicTBa 1omaau. Ilmomans
npsSIMOYTOJIbHUKA U KBajpaTa. [nomans kpyra. Ock cuMMeTpuu (GUTYPHI.
o Harnsgueie npeactaBieHuss O MPOCTPAHCTBEHHBIX (UTypax, TaKUX Kak:
IPsIMOYTOJIbHBIN MapajuleNenumnes, Kyo, nmupamuaa, UWIUHIP, KOHYC, IIap,
ctepa. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, WJIWHIPA, KOHyca. [loHsTHE T
cBoiicTBa 00béMa. OOBEM PSIMOYTOIBLHOTO NTapaJlJIeenune1a u Kyoa.
o B3auMmHoOe pacnosoxeHne nByX MNpsmbiX. [lepneHauKynsipHbIE TpsSMBbIE.
[TapamienbHbIe IPAMBIE.
o OceBas u UeHTpAIbHASA CUMMETPHHU.

Mamemamuxa 6 ucmopuueckom pa3zgumuiu.

Pumckas cucrema cuuciaeHusa. Ilo3UIIMOHHBIE  CHUCTEMBI  CUMCIICHUS.
O6o3nauenue nudp B Apeueit Pycu. Crapunubie Mepsl AMHbL. BBegenue metpa
KaK eIUMHHLBI JUIMHBL. Merpuueckas cucrema Mep B Poccu, B EBpone. Mcropus



dbopMupoBaHUsl MaTeMaTUYECKUX CUMBOJIOB. J[pob6u B BaBunone, Erunte, Pume,
Ha Pycu. OTKpbITHE ACCATUYHBIX ApoOeit. Mup mpocThix ymcen. 30JI0TOE€ CEUCHHUE.
Hucno 0. [TosiBneHne oTpuLiaTEIbHBIX YUCEIL.

JI.d.Marnaunkuii. [1.JI.Ye6wmmer. A.H.Kommoropos.

Conepxanue Kypca airedpsl 7-9 Kiiaccos
e AJireOpanyecKkue BbIPDAKEHUSI

BelpaxxeHne ¢ NEpeMEHHBIMH. 3HAYEHHE BBIPAKEHHS C IEPEMEHHBIMH.
Jomyctumsbie 3HA4YCHUS IIEPEMEHHBIX. ToxnecTBo. ToxxnecTBeHHEBIE
npeoOpa3oBaHus anreOpandecKux BeIpakeHUH. J0ka3aTembCTBO TOXKIECTB.

CreneHp ¢ HaTypaJbHBIM TIOKa3aresieM M €€ cBoicTBa. OIHOUJICHBI.
OnHounen cragaaptHoro Buga. CreneHb ogHOwIeHa. MHorowieHsl. MHOTOUYIEH
crtangaptHoro Byuaa. Crenenp MHorouneHa. Clio)KeHUE, BBIMUTAHUE U YMHOKEHUE
MHOT04JIEHOB. DOpMYJIBI COKPAIIEHHOTO YMHOKEHHS: KBaApaT CyMMBbI M KBaJapar
Pa3HOCTH JIBYX BBIPA)KCHUH, IPOU3BEAECHUE CYMMBI U PA3HOCTH JBYX BBIPAKCHHM.
Pa3znoxenne MHOroujeHa Ha MHOXHUTENIU. BbhIHECEHHE MHOXKUTENS 32 CKOOKHU.
Meron rpynmupoBku. PasHOCTE KBaapaTtoB IBYyX BbIpaxeHud. CymMma UM pa3HOCTh
KyOOB nByX BbIpaxkeHuid. Ksamgpartaeii Tpéxwiedn. Kopens kBampaTHOTO
TpéxwieHa. CBOMCTBA KBaApaTHOro TpéxwieHa. Pa3nokeHue KBaApPaTHOIO
TPEXWICHA HA MHOXKHUTEIN

Pannonansueie BbipakeHus. Llenpie BbipakeHus. JIpoOHBIE BBIpaKEHHUS.
PamtmonansHas npo6s. OCHOBHOE CBOMCTBO paimoHanbHOM apobu. CroxkeHwue,
BbIUMTAHUE, YMHOXEHHE U JeJIEHWE paluoHaNbHBIX JpoOel. Bo3eaenue
pauuMoHaNbHOW  JOpoOM B cTemeHb. TOXIECTBEHHbIE  MpeoOpa3oBaHusA
pauMoOHaIbHBIX BbIpakeHUH. CTENEeHb € LEIbIM IT0Ka3aTeIeM U €€ CBOWCTBA.

KBagparubeie kopHu. ApudMeTndecKuil KBaJIpaTHbIM KOPEHb U €ro CBOMCTBA.
ToxaecTBeHHbIE TPEOOPa30BaHUs BbIPAXKEHU, COAEPKAIUX KBAIpaTHbIE KOPHHU.

o YpaBHEHHUS
YpaBHenue ¢ omgHouM nepeMeHHoOW. Kopenp ypaBHeHus.  PaBHOCMIIBHBIE

ypaBHeHus. CBoiicTBa ypaBHEHUHM C OJIHOW TEPEMEHHON. YpaBHEHUE Kak
MaTE€MaTHYECKAsl MOJIENIb PEAIbHON CUTYaLIUH.

JluneitHoe ypaBHeHue. KBagpaTHoe ypaBHeHne. PopMyra KOpHEN KBAaJIpPaTHOTO
YpPaBHEHUS. Teopema  Buera. PanmonanbHble  ypaBHEHuUsA.  Pemienue
PaBHOCWJIBHBIX yPAaBHEHUW, CBOJAIIMXCSA K JMHEWHBIM WM  KBaJApPaTHBIM
ypaBHEHHUSIM. PemieHue  TEKCTOBBIX 3aJa4 C IIOMOUIBIO  PalMOHAJIbHBIX
YPaBHECHUM.

VYpaBuenue ¢ AByMs iepeMeHHbIMH. [ paduk ypaBHEHUS C IBYMS IEPEMEHHBIMH.
JIuneiiHOE ypaBHEHHE C JBYMS IEPEMEHHBIMU U €0 TpaduK.

Cucrempl ypaBHEHHUU C JAByMsl TiepeMeHHbIMU. ['padudueckuit meron
pelIEeHUs] CUCTEMBbl YpPAaBHEHUH C JByMsl IepeMeHHbIMU. Pelienne cucrem
YPaBHEHHUM METOJOM IMOJICTAHOBKM M CJIOKeHMsA. CHCTEMa JBYX YpPaBHECHHH C
JBYMSI IIEPEMEHHBIMHU KaK MOJIENIb PEATIbHOW CUTYallH.



« HepaBeHctBa
UucnoBele HEpaBeHCTBA M UX CBOMCTBAa. CIOKEHHME M YMHOMXEHHE YHUCIOBBIX
HepaBeHCTB. OlicHMBaHUE 3HAUYCHUSI BbIpakeHUsA. HepaBeHCTBO ¢  OaHOM
nepeMeHHoW. PaBHOCHIIBHBIE HEpaBeHCTBA. UuMCIIOBBIE TPOMEXKYTKU. JIMHENHBIE U
KBaJI[paTHbIC HEPABEHCTBA C OJIHOW mepeMeHHOM. CHCTEMbl HEPABEHCTB C OJIHOM
MIEPEMEHHOU.

o UYuncnoBble MHOXECTBA

MuoxectBo u ero sieMeHTbl. CrocoObl 3alaHusi MHOXKecTBa. PaBHbIe

MHOxecTBa. IlycTtoe MHO)kecTBO. [lonmMHOkecTBO. Onepauuy HaJ, MHOKECTBaMU
WMimrocTpanyisi  COOTHOLICHUH MEXKIY MHOMXECTBAMHM C IOMOIIBIO JHArpamMM
Dinepa. MHOXKECTBa HATYPAIbHBIX, LEJIBIX, PALIMOHAIBHBIX YMCEell. PalmonanbsHOe
YKCIIO Kak aApoOb BUAA [YpaBHEHHUE] , Tie M- LEJI0€ YUCIIO0, a N —HaTypajibHOE, U
KaKk OecKkoHeuHas TmepuoaudecKkas jAecsituuHas ApoOb. IlpeacraBienue 00
VppalHOHAIBHOM uKciie. MHOXECTBO JIEUCTBUTENbHBIX 4ucen. lIpencraBneHue
JNEUCTBUTEIFHOTO YHUCia B BHUAE OCCKOHEYHOW HEMEPUOIUYECKON JeCATUYHOU
npoou CpaBHEHHE ACHCTBUTEIBHBIX gucel. CBsa3b Mex iy MHOKecTBaMu N. Z. Q/

o @OyHKUUHU
YucaoBbie QyHKIHMHU

OyHKIMOHATBHBIE  3aBUCHMOCTH  MEXAy  BennyuHamu.  [loHsTHe
¢yskunn . OyHKIUA KaK MareMaThyeckas MOJelNlb peajgbHoro npouecca. O6nactb
ompeneneHuss M oOnactb 3HaueHW QyHkuu. CrocoObl 3aaHusi (yHKIUU.
I'papux  yukmuu.  Iloctpoenne  rpaduxoB  (yHKIMIA C  HOMOUIBIO
npeoOpa3oBaHUi buryp. Hymu byHKIIHU.
[TpoMexyTKH 3HAKOMOCTOSIHCTBA PyHKIMU.  [IpoMexxyTKn  Bo3pacTaHusi U
IPOMEXYTKU YObIBaHUS (QYHKITHH.

Jlunetnass QyHKIuUs, oOpaTHas MPOMOPLHUOHATIBLHOCTh, KBaJpaTHYHAsS
bynkuus, pyHkuus y = [YpaBHeHue]| , ©X CBOMCTBA U IPAPUKH.

Yucii0Bble MOC/I€10BATEIbHOCTH

[TonsiTme umcnmoBOW mocienoBaTeNbHOCTH. KOHEUHBIE M OECKOHEUHBIC
[I0CJIEIOBATEIbHOCTH. Crioco0Osl 3a1aHus MOCJIEI0BATEIHLHOCTH.
Apudmernueckass u  reoMerpuueckas nporpeccu.  CBoWcTBa  4JIEHOB
apudmMeTnyecKoil u reoMeTpuueckor mporpeccuii. DopMynbl 00IIero dieHa
apu(pMETUIECKON U TEOMETPUUYECKON mporpeccuii. @opMyIsibl CyMMBI  —TI€PBBIX
YJIEHOB apu(METUYECKON U reoMeTpudeckoil mporpeccuii. Cymma OeCKOHEUHOM
FEOMETPUYECKOM  mOporpeccud, y  Kotopoil [YpaBuenue]|. IlpeacraBneHue
OECKOHEYHON MEePUOIUYECKON JECATUIHON APOOH B BUJIE OOBIKHOBEHHOM ApOOH.

o DJEMEHTbI NPUKIAJHOW MATEMATUKHU

Marematnueckoe wmopenupoBanue. lIpouentHsie pacu€rel. Dopmyna
CIOXHBIX TpoueHTOB. [IpuOmmxk€HHble BhIUKCICHHUS. AOCONIOTHAs U
OTHOCUTEJIbHAS TMOrpemHocTH. OCHOBHBIE TIpaBUja KOMOWHATOPUKH.
YacToTa U BEpOATHOCTH Cay4dailHOTO coObITusA. Kitaccuueckoe onpenenenue
BeposiTHOCTU. HauanbHble cBefieHUs 0 ctaTucTtuke. [IpeacraBienne naHHbIX
B BHUJE TaONUWIl, KPYroBBIX MW CTOJOYATBIX JHUarpamm, Trpadukos.




CraTucTUUECKUE XapaKTCPUCTUKKN  COBOKYIIHOCTH  JAHHBIX: cpeaHcee
3HA4YCHUC, MOJa, pa3Max, MCIHAaHa BI)I60pKI/I.

o Anre6pa B UCTOPUYECKOM Pa3BUTHUH.

3apoxxieHne anreopbl, KHUTa O BOCCTAHOBJIEHUH U MTPOTUBOIIOCTABICHUT
Myxammena amb-Xopesmu. Hctopust QGopMupoBaHUS MaTeMaTHYECKOTO
a3plka. Kak 3apogunace unes koopauHaT. OTKpbITHE UPPALHOHAIBHOCTH.
N3 uctopun BO3HUKHOBEHUS (POpPMYJT Il peuieHusl ypaBHEeHUM 3-i u 4-i
creneneit. Vcropus pazsutus nmousatuss Qynkiuu. Kak 3apoamnach Teopust
BeposiTHocTe. Yucna @Pubonauun. 3amaya Jl.IIuzanckoro (Pubonauun)

0 KPOJIMKAX.
JI.®.Maraunkui. I1.JI.YeOplmieB.
H.N.JIo6aueBckuii. B.S.byHsKOBCKUIA. A.H.Konmoropos. @.Buer.

I1.depma. P.Jekapr. H.Tapramesa. J{.Kapmano. H.AGens. b.Ilackamns.
JI.IIuzanckwmii. K.I'aycc.

COI[CD}KaHI/Ie Kypca rcoMCcTpumn 7-9 knaccoB

o [Ipocreiimme reomeTpuieckre GUrypel

Touka, mnpsimas. Otpe3ok, Jsgyd. Yron. Buubl yrioB. CMexHbIE U
BEPTHUKAJIBHBIE YTJIBL. buccekTpuca yria.

Ilepecekaromuecss W mapajuienbHble TOpsMble. [lepneHAuKyIspHBIE
npsmble. [Ipu3zHakm napautensHOCTH HpsAMBIX. CBOMCTBA mapajuIeIbHBIX
npAMbIX. [leprieHIuKyIssp 1 HAaKJIOHHAS K IPSMOU.

e MHOIrOyroJIbHUKH.

Tpeyronsuuku. Bunbl TpeyronbHukoB. Meanana, OMCCEKTpPHUCA, BBICOTA,
CpedHsisi JHUHUS TpeyroibHUKa. [Ipu3HaKu paBEHCTBA TPEYrOJIbHUKOB.
CBoiicTBa M MPHU3HAKK PABHOOEAPEHHBIX TPEYTrOAbHUKOB. CepeauHHBINA
MEepHeHAUKYJsIp oTpe3ka. CymMMma yIJIOB TpeyrojiibHUKAa. BHEIHWE yTIibl
TpeyroiapHuka. HepaBeHCTBO TpeyronbHuKa. COOTHOLICHHS  MEXAY
CTOpOHAMHU U yriiamu TpeyrojpHuka. Teopema [Iudaropa.

[TogoGubie TpeyroabHuku. [lpu3Haku mMOAOOUS TPEYroJHLHUKOB.
Toukn mnepeceueHus MeauaH, OUCCEKTPUC, BBICOT, TPEYIrOJbHUKA,
CEPEAUHHBIX  MEPIEHAUKYJSIPOB  CTOPOH  TpeyroiabHuka. (CBOHCTBO
OMCCEKTPUCHl  TPEYroJbHUKA. Teopema  daeca. Metpuueckue
COOTHOILIECHHS B MPAMOYTOJIBHOM TpeyroyibHUKe. CHHYC, KOCUHYC, TAaHT€HC,
KOTAHI'€HC OCTPOr0 yrja MpsSMOYTOJbHOTO TPEYroiabHUKa U yrioB oT 0 g0
180[YpaBuenue]. Dopmyiibl, CBSA3BIBAKOIINE CUHYC, KOCHHYC, TaHIEHC,
KOTAaHT€HC OJHOIO M TOro ke ymia. Pemenue tpeyronbHukoB. Teopema
CUHYCOB U TEOpEMa KOCHHYCOB.

Yerpipéxyronpuuku. Ilapamnenorpamm. CBolicTBa W NPU3HAKU
napaienorpamma.. [IpsmMoyroiasHuk, pomO, KBajapaT, HMX CBOWCTBA H
npusHaku. Tpanenus. CpenHsst JIMHKUS Tpaneuuy U €€ CBOMCTBA.

MHuoroyronbHukHd. Beinykible MHoOroyrojbHukd. Cymma  yTIiioB
BBIITYKJIOTO MHOTOYTOJIbHUKA. [[paBuIbHBIE MHOTOYTOJIbHUKH.




o OKpYXHOCTb U KpYT.
['eoMeTprUUECKrE IOCTPOEHUS

OKpy>XHOCTb U Kpyr. DJIEMEHTBl OKPYXXHOCTH M Kpyra. LleHTpaibHble U
BIIMCaHHbIE Yyribl. KacarenbHas K OKpPYXKHOCTM M €€ cBoiicTBa. B3amMHOe
pacnoyioKeHUue TNpsAMOMl W OKpYKHOCTU. ONMCHHAsA U BIMCAHHAS OKPYXHOCTH
TPEyroJibHUKA. BNMCaHHBbIE W ONMCAHHBIE YETBIPEXYTOJIBHUKM, UX CBOMCTBA U
IpU3HaKU. BrimcaHHbIE U ONIMCAHHBIE MHOTOYTOJIbHUKHU.

I'eomerpuueckoe Mecto Touek (I'MT). CepenuHHbI TEPHEHIUKYIISP
oTpe3ka u Ouccekrpuca yria kak ['MT.

['eoMmeTpuyeckre MOCTPOCHUS LIUPKYJIEM U JIMHEWKOW. OCHOBHBIE 3314l Ha
IIOCTPOECHHUE: MOCTPOEHUE YIJIA, PABHOIO JAHHOMY, IOCTPOCHHUE CEPEAMHHOIO
NEPIEHINKYJISIpPA JTAHHOTO OTpe3Ka, IMOCTPOEHUE MPSAMOW, MPOXOASAIIEH dYepes
JAHHYIO0 TOYKY U TIEPICHIUKYIIPHOU JaHHON MPSIMON, TOCTPOECHUE OUCCEKTPHCHI
na”HHoro yria. [Toctpoenue TpeyroiapHuKa 1Mo 3aJaHHbIM dsieMeHTaM. Meron [’ MT
B 33Jla4ax HA IIOCTPOECHUE.

o H3MepeHue reoOMeTpUIeCKUX BEJINYNH
Jnuaa orpe3ka. Paccrosnume wmexnay naBymMsa Toukamu. PaccrosHue ot
TOYKH A0 nNpsiMou. PaccTosiHue Mexay napauieIbHbIMU TPSIMbIMHU.

[TepuMeTp MHOTOYTOJIBHUKA.

JInrHa OKpYy>KHOCTH. J{JTMHA TyTH OKPYKHOCTH.

I'panycHas mepa yria. BenmmunHa BOMCAHHOTO yrIjia.

[TonsiTue miomaau MHOTOyrobHUKA. PaBHOBennKkue ¢urypsl. Haxoxaenue
IJIOIIAIA  KBajpara, MpsSMOYIOJbHHUKA, MapajuielorpaMma, TPEYTOJIbHHUKA,
Tpareuuu.

[Tonsatne mmomamu kpyra. Ilnomans cektopa. OTHOILIEHHE TJIOLIAEH
noJ00HBIX (Uryp.

o JlekapTOBBI KOOPJMHATHI HA MIJIOCKOCTH
dopmyna pacCTOSIHAS MEXAY ABYMs Toukamu. KoopauHaTel CepeauHbI
oTpe3ka. YpaBHeHHE DUTYyphl. YpaBHEHHE OKPY>KHOCTU U TIPSIMON. YTIOBOM
KO3 PUITMEHT NPSIMOH.
o BekTopsl
[lonsitue BekTopa. Moaynps (AanuMHa) BekTopa. PaBHbIE  BEKTOpBI.
Konnuneapusie BekTopbl. Koopaunatel BekTtopa. CnoXeHME U BbIYMTaHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ucio. CKalapHOE NMPOU3BEICHUE BEKTOPOB.
Kocunyc yrina mMexy 1ByMsi BEKTOpaMH.

« ['eomerpuueckne mpeobpa3oBaHus
[TousitTue o mpeobpazoBanmm (urypsl. JIBmwkenwe Qurypsl.. Bumb
IBWOKCHHUST (DUTYpBI: TapalyIeNbHBIA TMEPEHOC, OCeBask CHMMETPHS, IOBOPOT.

Pasnbie purypsl. 'omoteTus. [lonodue guryp.




o DJIEMEHTHI JIOTUKU
Onpenenenne. Axcuom u  Teopembl. JlokazarenbcTBO. Jloka3aTenbCTBO OT
npotuBHOro. Teopema, oOpatHas qanHON. HeoOxoanmoe U 10CTaTOYHOE YCIOBUE.
YroTrpebaeHue JJIOru4ecKuX CBSI30K eCiu..., mMOo..., Mmo20d U MmojibKo mozod.

o ['eoMeTpus B UCTOPUYECKOM PA3BUTHUHU.

N3 ucropun reomerpun, «Hawanma» EBkmmma. Mcropuss msitoro mnocryiara
EBxmmpna. Tpuronomerpusi — Hayka 00 U3MEpEeHUU TPEYroibHUKOB. [locTpoeHue
MpaBUWIbHBIX MHOTOYTOJIbHUKOB. Kak 3apoauiach ujaest KOopauHar.

H.N.Jlo6auesckuii. JI.Ownep. @anec. [Tudarop.




@opMBbI U CpeCcTBAa KOHTPOJIA

@opMBI IPOBEPKHU 3HAHUI yUAIIMXCS HA YPOKAX MaTEMATUKU

@opMbI TPOBEPKU 3HAHUM:

1. UapuBnnyanpHasa nposepka. [Ipy nHAMBUYaNbHONW MPOBEPKE KAXKIBIM YUEHUK
[OJIy4aeT CBOE 3aJlaHhe, KOTOPOE€ OH JIOJDKEH BBIIOJIHUTH 0€3 MOCTOPOHHEN
nomomu. Takas ¢opma mpoBepku IesnecooOpasHa B ciydae, e€ciid Tpedyercs
BBISICHUTh MHAWBUAYAJIbHBIE 3HAHUS, CIIOCOOHOCTH M BO3MOKHOCTH OTIEIbHBIX
yuanuxcsa. Takas (opMa NpPOBEpKH BCETAa IUIAHUPYETCSA: YUYUTENb HaMeyaer,
KOrJa, KOro, ¢ Kakoi 1EeIbI0 CIPOCUTh U KaKHUE I 3TOr0 UCIOJIb30BATh CPEACTBA.
2. I'pynnoBas mnposepka lIpu mpoBeneHuM Takol IPOBEPKH KJIACC BPEMEHHO
JIEUTCS HA HECKOJIbKO Tpynm (0T 2 qo 10 yyammxcs) ¥ Kaxa0i rpynmne Jaercs
IIPOBEPOYHOE 3ajaHue. B 3aBUCMMOCTH OT LIEJIM NPOBEPKU IPyNIaM IPeIJIararT
OJIMHAKOBbIE WM pa3Hble 3aJaHus. OTy (QOpMy NPOBEPKU NPUMEHSIOT MpU
MOBTOPEHUHU C LEIbI0 0000IIEHUS U CHCTeMaTh3alui y4eOHOro maTepuana, npu
BBIJICJICHUH TMPHEMOB M METOJOB PEIICHUS 33aJad U TMPHU BBIABICHUH HamOojee
PAlMOHAJIBHOTO PELICHUS 33/1a4 UJIU JOKa3aTeNbCTBA TEOPEM.

3. ®pontanbHas npoBepka. [Ipu ¢poHTaNIBHON TMPOBEPKE 3aaHUS MPEITIAratoTCs
BCEMY Kilaccy. B mporecce 3Tol MpOBEPKHU M3y4aeTCsl NPAaBUIBHOCTh BOCIIPUATHSA
U TMOHMMAaHHUS Y4yeOHOro Marepuasa, BBIABISIIOTCS Cia0ble CTOPOHBI B 3HAHUAX
y4daluxcs, OOHapyKUBAKOTCA HEAOYETHI, MPOOEbl, OIMUOKH B paboTax U OTBETAX
ydalmmxcs. OTO TMO3BOJISIET YUYUTEI0 BOBPEMS HAMETUTh MEpbl MO HX
IIPEOIOJICHUIO U YCTPAHEHUIO.

4. B3aumuas npoBepka. Ponb B3auMHON TIpOBEpKH KadecTBa M d(PPEKTUBHOCTU
y4eOHOM JIeATEeIbHOCTH ILIKOJBHUKOB TPYJIHO MepeoneHuTbh. OHa colelcTByeT
BBIpAa0OTKE TaKMX KauecTB JIMYHOCTH, KAaK YECTHOCTh U CIPaBEJIMBOCTb,
KOJUIEKTMBU3M.  B3auMompoBepka  3HaHWWA  3HAYUTEIBHO  AKTUBU3HUPYET
NEATEIbHOCTh YYalIUuXCs, MOBBIIAET NHTEPEC K 3HAHUSAM M JJaKe€ HpaBUTCS UM. B
X0JI€ B3aUMHOT'0 KOHTPOJISI PaCKpbIBAIOTCS MHAUBHIyallbHbIE OCOOEHHOCTH JIEeTeH,
UX B3aMMOOTHOILICHHS C TOBAPUIIAMU.

5. CaMokoHTpodb. Ha KaxIoM ypoke €CThb JOMNOJHUTENbHAas 3ajada, KoTopas
COCTOMT B OJIHOM clly4yae B OOy4YeHUM MpUEMaM aHalu3a, yYMEHHUIO BUJICTh
3aKOHOMEpPHOCTH, CTaBUTh BOIPOCHL, Je€JaTh BbIBOABL. B 1mpyrom - B
(OopMUPOBaHWN KPUTHUYECKOTO OTHOLICHMS Y4YallUXCS K pe3ysibTaTraM CBOE
paboThl, TpeboBaTenbHOCTH K cebe. [locTossHHOrOo BHUMaHUs yuuTens TpeOyeT u
npobiieMa BOCHHUTAHUS Y YYalMXCs BEPhl B CBOU CHOCOOHOCTH. M3BecTHO, uTO
MHOTHE YYEHUKH OOSTCS MPUCTYNaTh K PEHICHHIO 3ajJad, aJlfOPUTM pelIeHUs
KOTOPBIX KM Heu3BecTeH. MHorma mnposBisercs cTpax NOepen TPYyAHOCTSIMH,
HEYMEHHE IIPEOO0JIeBaTh MX CaMOCTOSITEIBbHO. BBIXOZ 37€Ch TOJNBKO OAWH -
IPUBHUBATh YYalIUMCS YMEHUS W HABBIKM CAMOKOHTpPOJIA. TpyIHO yJepx aTb
MHTEPEC yYaluXcs K IPEAMETY, €CIH MIPECIEqyeTCsl €AMHCTBEHHA 1IE)b. HAYYUTh
IIKOJIbHUKOB BBIMIOJIHATH JACUCTBUSL MO JaHHOMY o0pasiyy. Ilosromy Hapsmy c
U3YYEHUEM aINTOPUTMOB BO3HMKAE€T HEOOXOJUMOCTh YYHUTh OCO3HAHHOMY,
TBOPYECKOMY HX MNpUMeHeHHto. IlpuBenem oauH pacupOCTpaHEHHBIM IIpUEM
takoro oOyuenus. Cpa3dy mocie TOro, Kak ydJallMecsl OCBOWJIM BCE JTarlbl



QIrOpUTMa, MM Mpejiaraercs 3azada, KOTOpas pelaercs IO H3yYEHHOMY
QITOPUTMY, HO HE CaMbIM pallMOHAIBHBIM clOcOOOM. B pesynbraTe mpoBeneHus
ONMMCAaHHOW paboThl y Yy4alluxXcs HauyuHaeT (POpMUPOBATHCS MOTPEOHOCTH B
caMOKOHTpoJie. OOBIYHBIM CHOCOOOM OpraHU3alMid CaMOKOHTPOJIS B IpoLecce
oOy4yeHUs] MaTeMaTHKe SBIISIETCS yKa3aHHe OTBeTa (M3BECTHOrO 3apaHee WU
coo0IIaeMoro ydeHukKaMu Jpyr J1pyry). HekoTopelM y4amuMmcs B cioydae
TPYJOEMKHUX 3aJaHHM BIOJIHE JOCTAaTOYHO CBEPUTHCA C OKOHYATEIbHBIM
pesyabTaTtoM. [pyrum TpeOyercss AaThb MPOMEXYTOUYHBIE OTBETHL. DTO IOMOTAET
UM CaMOCTOSITEJIBHO BBINIOJHATH yueOHbIE 3a/laHus JlaXke B TOT MOMEHT, KOrjaa y
HUX e€lle He BbIpaboTaHbl MpoYyHbIe HaBbIKU. [lociemoBarenbHO paboTas Hal
dopMupoBaHHEeM W pa3BUTUEM YMEHMH, CBS3aHHBIX C KOHTPOJIEM U
CaMOKOHTPOJIEM B MaTEMAaTUYECKOH AEATEIbHOCTH YYallMXCs, MOKHO JTOOUTHCA
3aMeTHBIX pe3ysbTatoB. [Ipu 3TOoM pacter o0mas maremaTudeckas KyjiabTypa
IIKOJIbHUKOB, UX Pa0OTHI U OTBETHI CTAHOBSTCS 00Jie€ TPaMOTHBIMH.



MaTepuaibHO-TEXHHYECKOE U Y4eOHO-MeTOuYeCKoe odecneyeHmne

1. B.M.KoxoB Ilporpamma 1o MmaTeMmarwke s 5-6 kimaccoB. M.,
«Mmnaemo3unay, 2010.

2. D] duenpoB, A.I''ApkaapeB. COOpHUK HOPMATHUBHBIX JIOKYMEHTOB.
[Tpumepnsbie mporpammel 1o Mmatematuke. M.: «Ipoday, 2009

3. Maremarnka. 5-6 KJIacChl: pa3BEpPHYTOE TEMAaTHYECKOE IUIAHUPOBAHUE IO
yueonukam H.S. Bunenkwna, B.M. XXoxosa, A.C. Yecnokosa, C.H.
[Bapudypna/ aBr.-coct. T.A. Jlonatuna, I'.C. MemepskoBa. — Boarorpa:
Vuurens, 2010.

4. Maremaruka: yueb. s 6 k. oOmieoOpaszoBaT. yupexaenuit/ H.S.
Bunenkun, B.. XKoxo, A.C. Yecnokos, C.1. Ipapudypa. — 18-¢ usn.,
crep. — M.: Muemo3suHa, 2006.

5. EpmoBa A.Il., T'ono6oponsko B.B. CamocTosiTenbHblE W KOHTPOJIbHbBIC
paboTel IO MaTeMaTuke s 6 kiacca. — 4-e uzm., ucnp. — M.: MJIEKCA,
2000.

6. Munaesa C.C. Maremaruka. 5-7 xiaccel. 30 TecToB 1Mo maremaruke. — M.:
Ok3amen, 2010.

7. N.C.I'anenkoBa. MaremaTtrika. MHOrOypeBHEBbIE CAMOCTOATEIbHBIE PA0OOTHI
B (popMe TecToB JIsi MPOBEPKHM KadecTBa 3HaHUM. 5-7 kiaccel. Boarorpan:
VYuurens, 2006 T.

8. E.B.IOpuenko. Marematnka 5-6 i1 TecTel. YdeOHO-METOAMYECKOE
nocobue. M.: «/Ipodax, 2005r.

9. IMoropenos A.B. 'eomeTrpusi: YueOHUK 151 7-9 KIIacCOB CpeIHEN IIKOJBI. —
M.: ITpocsemienue, 2008.

10.'eomerpuss B 7-9 kmaccax: (Merogudeckne peKOMEHAAIMH K
MPEToIaBaHuI0  Kypca TeoMeTpuu 1o ydeOHomy mocobuio A.B.
[Toropenosa): Ilocodue mnsa yuurens / JI.IO. bepesuna, H.b. MenbHukoRa,
T.M. Mumienko u ap. M., 1996.

11.Teomerpus. 3amaum Ha roToBbIX ueprexax s VII-IX xmaccos. / D.H.
banasiH. — PoctoB-Ha-/lony: ®enukc, 2006. — 234 c.

12. lunaktuyeckue Marepuaiabl MO TeoMmeTpuu it 7- 9 Kiacca
obmeoOpaszoBaTenbHbIX yupexaeHuin. B.A. I'yces, A. U. Mensauk. — M.:
[Ipocsemenue, 2005.

13.HeuaeB M.II. PasHOypOBHEBBII KOHTPOJIH KaueCTBA 3HAHUI IO MaTEeMaTHKE:
[Tpaktuueckue martepuainsl: 5-11 knaccel. — 2-e u3n. — M.: «5 3a 3HaHUSY,
2007. — 144 c. — (Meroandeckast OMOIMOTEKA).

14. Anre6pa-7- 9:yueOnux/aBTop: FO.H. Makapeiues, H.I'. Mwunaiok, K.H.
Hemxos, C.b. CyBoposa, IIpocsemenune, 2010— 2013 rogz.

15.Anre6pa: qunakt. matepuainsl ais 7-9 k. / JI. Y. 3BaBuy, JI. B. Ky3HeroBa,
C. b» CyBopoBa. — M.: IIpocsemienune, 2012

16.Epmosa A.Il., TI'omo6opoasko B.B., Epmoa A.C. CamocTosTenbpHbIC U
KOHTPOJIbHBIE pabOoThI 1O anredpe yist 7-9 knacca. — 7-€ u3., UCIp. U JI0M. —
M.: Unekca, — 2007, — 192c.



17.N3yuenue anreOpel B 7—9 knaccax/ 0. H. Makapsrues, H.I'. Munatok,
C.b. CyBopoBa..— M.: IIpocBenienue, 2011.

JJIeKTPOHHBbIE Y4eOHbIe MOCO0usI
Marematuka. I[loypounbie mianel mo ydyeOnukam H.S. Bunenkuna, B.W.
Koxoma, A.C. YecnokoBa, C.1. IIBapubypma 5-6 xmaccel. HM3marenbcTBO
«Yuurenp»
[Toypounsie pa3paborku no anreope. A.H. Pypykun, C.A. IlonskoBa M.-Bako
2010r (oeKTpOHHBIN BapHaHT )
Mudposbie o0OpaszoBaTeibHbIE PECyPChI

1. XKwusas matemaTnka. MTHCTUTYT HOBBIX TEXHOJIOTHIA.

2. YpOKM MaTeMaTHK{ C MPUMEHEHHEM WH()OpPMAIMOHHBIX TexHoJoruid. 5-11
KJIACCBL.

3. ®ectuBanb negarornyeckux uaeh «OTKpoITHI ypok». [lepBoe ceHTs0ps.

bank 3anaHuil 111 MHAMBUAYAJBHON PadoThl 00y4AKOIIMXCH N0 MOAT0TOBKE
K UTOTOBOH aTTecTanum B 9 Kjiacce o MmaTeMaTHKe
Ilepeuens yueonvix uzoanuii:

1. COopHuk 3amaHuil A MPOBEIEHUSI MUCHMEHHOTO K3aMeHa 1o airedpe 3a
Kypc ocHoBHOM 11K0b1/JI. B. Ky3Hernosa u ap. — M.: [Ipoda, 2013;

2. «COOpHHK TSl IOJATOTOBKHM K UTOTOBOM aTTECTAIlMH 10 ainredpe B 9 kmacce»
aBtopsl: JI.B.Ky3nenosa u np., uza. [Ipocsenienue, 2014r.

3. Munatok M.b., Munmatok H.I'. Tematnueckuii KoHTpoJib. Anreopa. 9 ki. —
M.: uzn. Uarennekt-Ientp, 2014r

4, 3000 3agmau ¢ orBeramu o mareMmartuke/ A.JI. Cemenona, M. B. Slmenko.-
M.: u3a. Dk3amen,2013r

5. Maremaruka. TunoBsie TecToBbie 3amanus. 9 kiacc / Coct. A. H. Pypykus,
M. . IN'anamBuim — M.: BAKO, 2014

6. Maremaruka 9 knacc 'MA (B HOBO# (hopme) THTIOBBIE TecTOBbIE 3aaanus 10
BapuanToB / Coct. U.B.fmenko, C. A. lllecrakoB. M.: Dx3ameH, 2014 r

/. Maremaruka 9 kiacc ['MA (B HOBOIi popMe) THUMOBBIE TECTOBBIE 3aAaHus 14
BapuanToB / Coct. }0. A.I'nazkos, U. K. Bapmasckuii, M. {. I'anamsunm.
M.: Ok3ameH, 2014 r

8. Maremaruka 9 kitacc OI'D (B HOBO# (popMe) TUTIOBBIE TECTOBBIE 3aaHMs/
Cocr. JI. JI. JTantmo, M. A. ITonoB. M.: Dk3amen, 2015 r

OobpaszoeamenvHule caiimul

1. http://www.terver.ru/ - IllxonbHas maTemaTtrnka. ClpaBOYHHK;

2. http://www.it-n.ru/ - CeTb TBOpPUECKUX YUHUTEIICH;

3. http://www.math.ru/ - UaTepHeT-noaaepxKa yqureiaei MaTeMaTHKY;

4. http://www.proshkolu.ru/ - BecrnmaTHbIl IIKOJIBHBIA IMOpTad. Bce MIKobI
Poccun.



https://www.google.com/url?q=http://www.terver.ru/maththeoryGeometry.php&sa=D&ust=1472499913286000&usg=AFQjCNEwNcIc9N-v5WOF4e8qIk12L9cY1Q
https://www.google.com/url?q=http://www.it-n.ru/&sa=D&ust=1472499913287000&usg=AFQjCNEfmnm_7ki7N5b_yIj34sbcCYUaQw
https://www.google.com/url?q=http://www.math.ru/&sa=D&ust=1472499913288000&usg=AFQjCNGcJpl6VeP_KWGC0GYe-CvFDT0d1A
https://www.google.com/url?q=http://www.proshkolu.ru/&sa=D&ust=1472499913289000&usg=AFQjCNHq4fiwjypPOwenJM0WLVq-qvQNxg

o

9.

http://www.prosv.ru - caiit usmarensctBa «lIpocBemenue» (pyOpuka
«MaremaTuka)

http:/www.drofa.ru - caiit nusnarenscrsa [poda (pyOpruka «MareMaTHKay)
http://www.center.fio.ru/som - meroguueckne PEKOMEHIAIMH YUUTEIIO-
NPEIMETHUKY (TIPEICTABICHBI BCE MIKOJIbHBIC MPEAMEThI). Marepuabl s
CaMOCTOSITEIILHOM pa3paboTKu MPOQMIBHBIX TPOO M aKTUBU3ALMH TIpOIIecca
oOy4eHus B CTapIlei IIKoJIe.

http://www.internet-scool.ru - caiit MHTepHET — IIKONBI W3/aTENbCTBA
[Ipoceemenune. YueOHbIN MIaH pa3paboTaH Ha OCHOBE (eaepabHOTO
0a3ucHOro y4eOHOro 1ana st o01meo0pa3oBarebHbIX yupexaeHauii PO u
IpEACTABIISIET 00JIacTh 3HaHUM «MareMaTuka.

http://www.fipi.ru/ - ®enepanbHblii HHCTUTYT MEAArOTHYSCKUX U3MEPEHUN;

10.http://mathi.ru/- Cnam rua — OOpa3zoBaTenbHbIA TOPTAT JJIST TOATOTOBKH K

9K3aMCHaM

11.http://uztest.ru/- npoOHBIN OHJIAIH dK3aMEH
12.http://matematestonline.narod.ru/ -oxmnaiiH TeCThI
13.http://math-test.ru/ - oraiin TecTh

Texnuueckue cpeocmea odyuenus

« Kommnrsrorep.
o Ilpuntep
Yueono-npakmuuecxkoe u yueono-nabopamopnoe ooopyoosanue

Jlocka MmarHuTHAA .

KoMIiekT dYepTeXHbIX HMHCTPYMEHTOB (KJIACCHBIX M pa3gaTOYHBIX):
JUHEWKa, TpaHcnoptup, yroiasHuk (30°, 60°, 90°), yronsHuk (45°, 90°),
IIUPKYJTb.

KomriekTst TUTAHUMETPUYECKHIX u CTEPEOMETPHUIECKUX Ten
(IeMOHCTPAIIMOHHBIX U Pa31aTOYHbBIX ).

Kommnekr mist momenupoBaHusi (1BeTHast Oymara, KapTOH, KajibKa, KIICH,
HOXKHHMIIBI, TUTACTHIINH


https://www.google.com/url?q=http://uztest.ru/-&sa=D&ust=1472499913292000&usg=AFQjCNEXs3p86nvwywoQzXUkMxsFHJht-Q
https://www.google.com/url?q=http://matematestonline.narod.ru/&sa=D&ust=1472499913294000&usg=AFQjCNH2C5NYHBlaLF3DiUAOUNlaSufz4g

