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PabGouas mporpamma mo martemaTuke s 5-9 Kiacca cocTaBieHa Ha OCHOBE TpeOOBaHM K
pe3yiabTaTaM  OCHOBHOTO  oOmero obOpa3oBaHus, MpejacTaBieHHBIX B DexepanbHOM
TOCYJIapCTBEHHOM 00pa30BaTEIFHOM CTaHIapTe 00IIero oOpa3oBaHus, a TAKKE€ B COOTBETCTBUH
C LIEJSIMM U 33/1a4aMU OCHOBHOM oOpazoBartenbHoil mporpammsl [ BOY COLI c. XuikoBo.
Vueobnsii mman ['BOY COIIl c. XunkoBo mpeaycMaTpuBaeT 00s3aTeIbHOE H3y4YeHHE B 5-6
Kjaccax npeamera «Matematuka», B 7-9 kiaccax - «MareMaTuka» (BKIIIOYAIOLIUN pa3Ieibl
«Anrebpay u «['eomerpus»). Ilpenmer «Matematuka» B 5—6 Kijaccax BKIIIOYAeT
apudmeTnyecKkuii MaTepuan, OJEMEHTbl aureOppl M TEOMETPHHM, a TaKXKe JIIEMEHTHI
BEPOATHOCTHO-CTATUCTUYECKONH JMHUHU. Paznmen «Anredpa» BKIIOYAET HEKOTOPBIE BOIIPOCHI
apu(MeTHUKH, pa3BUBAIOIINE YHCIOBYIO JIMHUIO 5—6 KIJIacCOB, COOCTBEHHO aireOpanvecKuii
Marepuai, 3JeMeHTapHble (yHKIMU. B pamkax ydeOHoro paszziena «l['eoMeTpusy» TpaauIIMOHHO
U3y4aloTCs, €BKIMIOBA T'EOMETPHs, JJIEMEHTbl BEKTOPHOM anreOpbl, TeOMETpPHUYECKHE
npeoOpa3oBaHusl.

IIporpamma peaau3syercs B 5-9 kiaccax: B 5 kiacce: 6 yacoB B Hezenmo (204 gaca B rox), B 6
kiacce: 5 yaco B Henento (170 wacoB B rof), B 7 kiacce : anredpa- 4 yaca B Henento (136 yacos
B I'0J), TeOMETpHUs- 2 4Yaca B Henento (684acoB B To1), B 8 Kiacce: anreOpa- 4 daca B HEICIIO
(136 yvacoB B ron), reomeTpus- 2 yaca B Hejemo (68 yacoB B rof), B 9 kinacce: anreOpa- 4 yaca
B Henento (136 yacoB B roa), reomeTpus- 2 yaca B Henento ( 684acoB B rof).

1. IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NMpeIMeTa «MaTeMaTHKa.

1) JIM4HOCTHBIE

- ®opmupoBaHHME NPEICTABICHUNH O MaTeMaTUKE KaK YacTH OOIIEYeIOBEUECKON KYJbTYpBhI, O
3HaYMMOCTH MaTEMaTHKH B Pa3BUTHH LUBUIIN3ALUU U COBPEMEHHOT'O 00IIECTBA;

- Pas3BuTHe 51OrMYECKOro U KPUTHUECKOTO MBILIUIEHUS, KYJIbTYypbl peuH, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

- @opMHpOBAHHE MHTEIUIEKTYaJIbHOM YECTHOCTU U OOBEKTUBHOCTH, CHOCOOHOCTH K
IPEOJI0JICHUIO MBICITUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOIIMX U3 OOBIIEHHOTO OIIBITA;

- Bocniuranue kauecTB JTUUHOCTH, 00ECTIEUUBAIOIIMX COLMATIbHYI0 MOOMIIBHOCTb, CIOCOOHOCTh
IIPUHUMATh CaMOCTOSITEJIbHBIE PEILICHUS;

- ®opmupoBaHHE KaueCTB MBILUICHUS, HEOOXOAUMBIX JIJIS a/laliTallii B COBPEMEHHOM
UH(POPMALIMOHHOM OOLIECTBE;

- Pa3BuTHe nHTEpeca kK MaTeMaTHYECKOMY TBOPYECTBY M MATEMaTHYECKHX CIIOCOOHOCTEH;

2) MeranpeamerHsble:

Ilo3naBartenbHbIC:

5-9-i1 xnaccel

— aHAJIM3UPOBAThH, CPABHUBATH, KIACCU(PUIIMPOBATH U 00001aTh (DAKTHI U SBICHUS;

— CTPOUTH JIOTHYECKH OOOCHOBAHHOE pacCyXKJICHHE, BKJIIOYAIOIIEEe YCTAaHOBJICHUE NMPUYMHHO-
CIIEICTBECHHEBIX CBS3CH;

— CO3/1aBaTh MaTEMaTHUECKUE MOJIENIH;

— COCTaBJIATH TE3HCHI, PA3IMYHbIC BU/IBI TUIAHOB (IIPOCTHIX, CIOKHBIX U T.11.). [IpeoOpa3oBbiBaTh
UH(POPMALIMIO U3 OJJHOTO BUJIA B IpYroi (Tabauily B TEKCT, TUarpaMMy U mp.);

— BBIYMTHIBATh BCE YPOBHU TEKCTOBOM MH(OpMALIUK.

— YMETb ONPENENATh BO3MOXHBIE€ HMCTOYHUKH HEOOXOIUMBIX CBEIEHHH, MPOU3BOIUTH IOUCK
UH(QOPMaLIH, aHAIN3UPOBATh U OLIEHUBATh €€ 10CTOBEPHOCTb.

— TIOHMMas TMO3ULHMIO JIPYTroro 4eJoBEKa, pa3indyaTh B €ro peun: MHEHUE (TOYKy 3pEeHMs),
JI0Ka3aTeNNbCTBO (apryMEHTHI), (PaKThl; THIOTE3bl, AKCUOMBI, TEOPUH. [ ITOro CaMOCTOSATEIBLHO
UCIIOJb30BaTh pA3IU4YHbIE BHUIBl 4YTEHHUS (M3ydHarollee, IPOCMOTPOBOE, O3HAKOMHUTEIBHOE,
HIOUCKOBOE), TPUEMBI CITyIIAHUS.

— CcaMOMy CO3/1aBaTh HMCTOYHHKH HMH(GOpMAIMM PAa3HOTO THUIA W JUISL PasHBIX ayJAWTOPHIA,
coOuro1aTh HH(GOPMAIIMOHHYIO TUTHEHY U IpaBUiIa HHPOPMALMOHHONW O€3011acHOCTH;



— YMETb MCIIOJIb30BATh KOMITBIOTEPHBIE U KOMMYHHUKALIMOHHBIE TE€XHOJOTMH KaK HHCTPYMEHT
JUIs JAOCTWXKEHHMS CBOMX IleJiel. YMeThb BBIOMpaTh aJeKBaTHBIE 3a/1ade€ WHCTPYMEHTAJbHbIE
MIPOrpaMMHO-aMNIapaTHbIE CPEJCTBA U CEPBUCHI.
CpenctBoMm popmupoBaHus o3HaBaTeNbHEIX Y Y]] citykat y4eOHbII MaTepuat U IPEkKIAe BCETO
IPOAYKTHUBHBIE 337aHNsI yUeOHUKA.

- UCTIOJIb30BAaHUE MAaTeMaTUUECKUX 3HAHUMN JUIA PEIICHUs Pa3IMYHBIX MAaTEMaTHYECKUX 3a]1a4 U
OLICHKH IOJTY4EHHBIX PE3YJIbTAaTOB.

- COBOKYMHOCTh YMEHHUH O UCIOJB30BAHUIO TOKA3aTEIbHON MaTeMaTHYeCKOM peyn.

- COBOKYNHOCTb YMEHHI 1o pabore ¢ MH(poOpManuel, B TOM UYUCIIE U C Pa3IMYHbIMU
MaTeMaTUYECKUMHU TEKCTaMH.

— YMEHHUS UCII0JIb30BATh MaTEMaTUUECKHUE CPEJICTBA AJIs U3YUEHHUS U ONUCAHUS PEATIbHBIX
MIPOIIECCOB U SBIECHUIA.

— HE3aBUCUMOCTb U KPUTHYHOCTH MBIIIJICHHUS.

— BOJIS U HACTOMYMBOCTH B JOCTH)KEHUU LIEITH.
PeryisiTuBHBIE:
5—6-i1 Knacchl
— CaMOCTOSITEIPHO OOHApYXXHUBaTh W (POPMYIHPOBATH YUEOHYIO MPOoOJIEMy, OMPENesITh 1EThb
yueOHOIl esITeTbHOCTH, BEIOUPATh TEMY MTPOEKTA;
— BBIJIBUTaTh BEPCUU pEIICHUsS MpoOJIeMbl, OCO3HaBaTh (M MHTEPIPETHUPOBATH B Clyyae
HEOOXOJIMMOCTH) KOHEUHBIM pe3ynpTaT, BbIOMpAaTh CpEACTBA JOCTHIKEHHS LEIH U3
MIPEJIOKEHHBIX, a TAKKE UCKATh UX CAMOCTOSITENILHO;
— COCTaBIATh (MHAMBHMIYaJbHO WJIM B TpyNIe) IUIAaH pemeHuss NpoOieMbl (BBIIOJTHEHUS
MIPOEKTA);
— paboTasi MO IUIaHy, CBEpPATh CBOM JEHCTBHA C IIETbIO0 M, IPU HEOOXOJIUMOCTH, UCHPABIATH
OLIMOKHU CaMOCTOSITENIFHO (B TOM YHCIIE U KOPPEKTUPOBATH IUIaH);
— B IMAJIOTE C YUYUTEJIEM COBEPLICHCTBOBATh CAMOCTOSATENILHO BHIPAOOTaHHbBIE KPUTEPUH OLICHKH.
7-9-11 xnaccel
— CaMOCTOATENILHO 0OHAPYXUBATh U (POPMYIMPOBATH MPOOIEMY B KJIACCHOM U WHAMBUIYATbHOM
y4eOHOH JesTENHHOCTH,
— BBIJIBUTATh BEPCUM pEIIEHUs MpOoOJieMbl, OCO3HAaBaThb KOHEUHBIH pe3ylbTaT, BBIOMpAThH
CPEJICTBA JOCTHKEHUS LN U3 MPEATI0KEHHBIX I UX UCKATh CAMOCTOSITENIbHO;
— COCTaBIATh (MHAMBHMIYaJbHO WIM B TpyIIe) IUIaH pemeHuss NpoOieMbl (BBIIOIHEHUS
MIPOEKTA);
— noAOUpaTh K KaXJ01 mpobiemMe (3a/1a4e) aleKBaTHYIO €l TEOPETHUECKYIO MOJIEIb;
—paboras 1o MPeII0KEHHOMY WIH CaMOCTOSITENIbHO COCTaBJIEHHOMY
IUIaHy, HUCMOJb30BaTh HapsAy C OCHOBHBIMH M JIOTIOJIHUTEIbHBIE CpeACTBa (CIpaBOYHAs
JUTEepaTypa, CJI0KHbIE MPUOOPHI, KOMITBIOTED);
— IJIJAHUPOBATh CBOIO MH/AMBUIYAIbHYIO 00pa30BaTeIbHYI0 TPACKTOPHIO;
—paboTaTh MO CaMOCTOSTEIbHO COCTABJICHHOMY IIJIaHy, CBEpSSICb C HUM U C IIEJbIO
NeSITeIbHOCTH, UCTIPABJISISL OLIMOKHU, UCTIONB3YSl CAMOCTOATENIBHO TOJ00paHHbIE CPEACTBA (B TOM
yncine u HrepHer);
— CBOOOJHO TOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPHSIMU OIICHKH M CaMOOIICHKH, UCXOMAS U3
LEJIM U UMEIOIINXCS KPUTEPUEB, pa3iindasi pe3ysibTaT U CocoObl 1eHCTBUM;
— B XO/I€ MPe/ICTaBJICHHsI MMPOEKTa 1aBaTh OLIEHKY €ro pe3yibTaTaM;
— CaMOCTOSITENTFHO OCO3HABaTh NMPUYMHBI CBOETO yCIieXa WM HEyclieXa M HaXOIUTh CIIOCOOBI
BBIXO/Ia U3 CUTYyallUU HEYCIIeXa;
— yMeTb OLEHHUTh CTENEHb YCIEUIHOCTH CBOEH HMHIUBUAYaJIbHOW  00pa3oBaTeNbHOU
NesITeIbHOCTH;
— J1aBaTh OLIEHKY CBOMM JINYHOCTHBIM KaueCcTBaM U Ye€pTaM XapakTepa («KaKoB 51»), ONPEIesiTh
HaIpaBJIEHUS CBOETO Pa3BUTHUS (KKAKUM 5 XOUY CTAaTby», «4TO MHE JIJIsl 3TOTO HAJIO CIIEIATHY).



CpenctBoMm  (opmupoBaHUs  PETyISTUBHBIX Y VY]l  cilykaT  TEXHOJOTHUS  CHCTEMHO-
JIeATEeIbHOCTHOTO MOAXOJa Ha ATale M3yYeHHs HOBOTO MaTepHalia U TEXHOJIOTHS OLIEHUBaHUS
00pa30BaTeNbHBIX JOCTIXKEHUH (YUEOHBIX YCIIEXOB).

KoMMmyHHKaTHBHBIE:

5-9-i1 knaccel

— CaMOCTOATEIbHO OPraHMU30BHIBATH YUeOHOE B3aUMOJICHCTBUE B Tpymre (OmpenessTh oOue
1IeJIH, IOTOBAPUBATHCS APYT C IPYTOM H T.11.);

— OTCTanBasi CBOIO TOUKY 3PEHUs, IPUBOIUTH apTyMEHTHI, MOATBEPKAast UX (aKTamu;

— B TUCKYCCUHU YMETH BBIJIBUHYTH KOHTPAPTYMEHTHI;

—YUYUTBCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C TOCTOMHCTBOM MPHU3HABATH OLTUOOYHOCTh
CBOEro MHEHHUSI (€CITM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

— TMOHUMAs O3UIHIO IPYTOro, pa3inyaTh B €r0 pedyr: MHEHUE (TOUKY 3pEHHs), 10Ka3aTeIbCTBO
(apryMeHTsI), GaKThl, TUTIOTE3bI, AKCUOMBI, TECOPHUH;

— YMETh B3IVIAHYTh Ha CUTYalUIO C MHOM MO3ULIMH U JOTOBAPUBATHCA C JIFOAbMHU MHBIX MO3UIUH.
CpenctBoM (GOpMHUPOBaHHS KOMMYHHKATHBHBIX Y VYJ[ ciy)ar TEXHONOTHs MPOOIEMHOTO
oOydeHusi, opraHuzanus paldOTbl B MalbIX TPYMNax, TakKXKe MHCIOJb30BAHUE Ha YpOKax
TEXHOJIOTUH JIMYHOCTHO - OPUEHTHUPOBAHHOTO U CHUCTEMHO- JIEATEIbHOCTHOTO OOYYCHHS.

3) llpeameTHbIe:

- OBnameHue MareMaTHYECKHUMH 3HAHUSMHM U YMEHHUSMHU, HEOOXOAMMBIMHU JJISl MPOJIOJKEHUS
o0pa3oBaHwsl, U3YYCHHs] CMEKHBIX JUCHIUTUINH, TPUMEHECHHUS B TOBCETHEBHON JKU3HH,

- Coznanue QyHIamMeHTa JUisi MaTeMaTHUYeCKOro pa3BUTUsl, GOPMUPOBAHUS MEXAaHU3MOB
MBIIUICHHUS, XapaKTEPHBIX JJI1 MATEMATUYECKOU IEATEIbHOCTH.

Harypaasbnblie unciaa. JJpodu. PanmonanbHble yucia

BrinmyckHuk HayuuTCs:

* TIOHMMaTh OCOOCHHOCTH JIECATUYHON CHCTEMbI CUMCIICHUS,;

* ONEPHUPOBATH MOHATUSIMH, CBI3aHHBIMU C JICTMMOCTBIO HATYpaIbHBIX YUCEIT;

* BRIp@XaTh YHCIAa B DKBHBAJICHTHBIX (opMax, BbIOMpas HanOoJjee NOIXOISAIIYIO B
3aBUCUMOCTH OT KOHKPETHOU CUTYAIlUH;

* CpaBHHUBATh U YNOPSAOYMBATH PAllMOHAIbHBIEC YUCIIA;

* BBINIOJIHATH BBIYMCIEHUS C PAMOHAIBHBIMU YUCIIAMH, COUYETasl YCTHBIE U NMUCHhMEHHbIE
NPUEMBI BBIYUCIICHUH, MPUMEHEHHUE KaIbKYJISATOPa;

* WCNOJNb30BAaTh MOHATUS M YMEHHMs, CBSI3aHHBIE C MPONOPLHUOHAIBHOCTHIO BEJIWYUH,
NPOLICHTAMM, B XOJ€ PEIICHHs MaTeMaTHYEeCKUX 3a7ad M 3a1ad U3 CMEXHBIX IPEIAMETOB,
BBITIOJIHSTh HECJIOKHBIEC MPAKTUYECKUE PACUETHI.

BrIMyCKHUK MOTYyYUT BO3MOXKHOCTb:

* TO3HAKOMUTHCS C MO3UIMOHHBIMU CUCTEMAMH CUUCIICHHUS] ¢ OCHOBAHUSIMH, OTIIMYHBIMHU
ot 10;

* YyrIIyOUTh U Pa3BUTH MPEACTABICHUS O HATYpPAIbHBIX YUCIIAaX U CBOMCTBAX JIEIUMOCTH;

* HAYYUTHCS HCIOJB30BaTh MPUEMBI, PAIMOHATU3UPYIONINE BBIYUCICHUS, TPHOOPECTH
MPUBBIYKY KOHTPOJIMPOBATH BHIYUCIICHHSI, BRIOWPAs TTOAXOSIINAN JIJISI CATYaIMH CTI0CO0.
JleicTBUTEILHBIE UM CJIA
BrinmyckHuk Hay4duTCs:

* UCIOJIb30BaTh HAYaJIbHBIE MTPEICTABICHHUSI O MHOKECTBE JEHCTBUTEIBHBIX YUCEIT;

* OIEpPUPOBATH MOHATHEM KBAJIPATHOTO KOPHSI, IPUMEHSTh €TI0 B BEIYMCIICHHUSX.
BrInyCKHUK MOIYyYUT BO3MOXKHOCTD:

® pa3BUTh MpPEACTABICHUE O YWUCIE W UHUCIOBBIX CHCTEMax OT HaTypalbHbIX JIO
JEUCTBUTENBLHBIX YUCEN; O POJIA BHIYUCICHUM B IPAKTHKE;

*pa3BUTh U YyIIyOUTh 3HAHUS O JCCATUYHOM 3alMUCH  JCUCTBUTEIBHBIX  YHCET
(mepuouYecKue M HETIEPUOIUICCKIE IPOOH).

HN3mepenusi, npuldInKeHUs], OLEHKH
BrinmyckHuK Hay4duTCS:



* HCIIONB30BaTh B XOJAE pEUICHUs 3a7ay 3JEeMEHTapHbIE NPEACTABICHUS, CBS3aHHBIC C
npUOTMHKEHHBIMU 3HAYCHUSIMH BEJTMYUH.
BBhIyCKHUK NOTYYUT BO3MOKHOCTD:

* MOHSTbH, YTO YHCIOBBIC JAHHBIC, KOTOPBIE MCIIOJIB3YIOTCS Ul XapaKTEPUCTUKU OOBEKTOB
OKpY’KaIOIIeTO0 MHpa, SBISIOTCS MPEUMYMIECTBEHHO MPHOMMKEHHBIMHA, YTO TIO 3aIHCH
NpUOIMKEHHBIX 3HAYCHUH, COICPIKAIINXCS B MHPOPMALIMOHHBIX UCTOYHUKAX, MOKHO CYJIUTH O
HOTPEIIHOCTH PUOIKEHUS;

® MOHATh, 4YTO MOTPELIHOCTh pe3yJibTaTa BBIYUCIEHUH JOJKHA OBITh COM3MEpHMa C
MOTPEIIHOCTHIO0 UCXOIHBIX JIAHHBIX.

AJiredpanyeckue BbIpaKeHHUs
BoimyckHUK HayduTCs:

* ONEpPHUPOBATH HOHATHIMU «TOXKIECTBO», «TOXAECTBEHHOE NMPEOOpa30BaHME», pelaTh
3aJauu, cojiepikalire OyKBeHHbIE TaHHbIE; paboTaTh ¢ GOpMyIaMu;

* BBIIIOJHATh  NPeoOpa30OBaHUS  BBIPAKEHUH, COJICpXKALIMX  CTENEHH C  ILEIbIMU
IIOKa3aTesIMU U KBa/IpaTHbIE KOPHU;

* BBIMIOJHATH TOX/IECTBEHHBIE MPEOOPA30BaHUs PALIMOHATBHBIX BRIPAKEHUI HA OCHOBE
IpaBWI JeMCTBUI HaJl MHOTOYJIEHAMH M alreOpanyeckKuMu JpoosMmu;

* BBIMIOJTHATH PA3JI0KEHNUE MHOTOWICHOB Ha MHOKHTEIIH.

BhIyCKHUK NOTYYUT BO3MOXKHOCTD HAYUHThCS:

* BBINOJHATH MHOTOIIIArOBBIE MPEOOPA30BAHHS PALIMOHATIBHBIX BBIPAXKCHUHN, TPUMEHSS
HUIMPOKUN HAbOp CIIOCOOOB U MPUEMOB;

* MPUMEHATh TOXJECTBEHHbIE NpPeoOpa3oBaHUs Ui peleHUs 337ad U3 Pa3IMYHbIX
pa3zenoB Kypca (Hampumep, Uil HAXOXKJICHHs HauOOJIbLIEr0/HaWMEHBILEro 3HA4YEeHUs
BBIPAKCHU).

YpaBHeHus
BhInmyckHUK HayduTCs:

* pemaTh OCHOBHBIE BUIbI PAIIMOHAIBHBIX YPABHEHUI C OJIHOM MEPEMEHHOM, CUCTEMBI IBYX
YpaBHEHHH C IByMsI IEPEMEHHBIMH;

* IOHMMaTh YpaBHEHHE KaK BAKHEHIIYI0 MaTEeMAaTUYECKyI0 MOJENb I ONUCAHMSA W
M3yYEHUsS] Pa3HOOOPA3HBIX pEabHBIX CHTYyallWd, pemaTbh TEKCTOBBIE 3aaud ajireOpamdecKumM
METO/I0M;

* IPUMEHSTh rpaduyecKkue MpeaCTaBICHUs JUIsl UCCIEIOBAHUS YPAaBHEHUH, UCCIIEA0BaHMS
U pEIICHUs CUCTEM YPAaBHEHHH C IByMsI IEPEMEHHBIMH.

BBIyCKHUK TIOJTYYHT BO3MOXKHOCTB:

* OBJAJETh CHECHUAIBHBIMA TPUEMAMU pEIICHUS YpaBHEHWHA M CHCTEM YpaBHEHHUIA,
YBEPEHHO IIPUMEHSATH amnapar ypaBHEHUH AJIs pelleHns pa3HooOpa3HbIX 3a1a4 U3 MaTEMATHKHU,
CMEXHBIX MPEIMETOB, MPAKTHKH;

* MPUMEHATh TpadUUecKue TMPEICTABICHUS IS HWCCICAOBAHHUS YpPaBHEHUH, CHCTEM
ypaBHEHUH, coiepKalmx OyKBeHHbIE KOA(DPHUITUCHTHI.

HepaBencrBa
BeimyckHUK HayduTes:

* [IOHMMAaTh U NPUMEHITH TEPMHHOJIOTHUIO U CUMBOJIMKY, CBS3aHHBIE C OTHOILIEHUEM
HEpaBEHCTBA, CBOWCTBA YUCIOBBIX HEPABEHCTB;

* peulaTth JMHEHHbIE HEPABEHCTBA C OJTHON EPEMEHHOM U UX CHCTEMBI; pelaTh
KBaJ[paTHBIE HEPABEHCTBA C OTIOPOI Ha TpaUUECKUe MPeICTaBICHHS;

* IPUMEHSTH anmnapaT HePaBEHCTB JUIsl PELICHU 3aa4 U3 Pa3JIMYHBIX pa3/eioB
Kypca. BbIIYyCKHUK NOTYYUT BO3MOXKHOCTh HAyUUThCS:

* pa3HOOOpPa3HBIM NpUEMaM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPHMEHATH amrmapar
HEPAaBEHCTB JJIsl PEIIEHUs Pa3HOOOpa3HbIX MaTeMAaTHYECKUX 3a7ad U 3aJad U3 CMEKHBIX
IPEAMETOB, IPAKTUKH;



* NPUMEHATh TpaHUuecKUe TPEACTABICHUS IS MCCICIOBaHMUS HEPAaBEHCTB, CHUCTEM
HEpaBEHCTB, COJEPKAINX OyKBeHHBIE KO3 (DUITUECHTEI.

OcHoBHblIe noHATHSA. UHCI0BbIE (PYHKINH
BrinmyckHUK Hay4duTCs:

® IOHMMaTh M  MCIOJIb30BaThb (DYHKUUOHAJIbHbIE TIOHATUA W  S3bIK  (TEPMHUHBI,
CHUMBOJIMYECKHE 0003HAUCHUS);

* CTPOUTH TpaUKH 3IEMEHTAPHBIX (DYHKIIHIA; NCCIIETOBATh CBOMCTBA YHCIOBBIX (DYHKUIUI
Ha OCHOBE M3Y4YCHHUS MOBEJCHHUS UX IPa(UKOB;

* [IOHUMaTh (YHKIMIO KaK BaXHEMIIYyI0 MAaTeMaTH4YeCKyl0 MOJENIb /s OINUCAHUS
IPOLIECCOB U SBJICHUN OKPY’KAIOIIEro MUpa, IPUMEHATh (PYHKLIMOHAIBHBIN A3bIK JUIS ONMUCAHUS
U MCCJIEZIOBAHUS 3aBUCUMOCTEHN MeXIy (PU3MUECKUMU BETUUMHAMHU.

BbInycKHUK MOTyYUT BO3MOKHOCTD HAyUUTHCS:

* IIPOBOAMTH UCCIIEJOBAHUS, CBA3AHHBIE C M3YUYEHHEM CBOMCTB (pyHKUUH, B TOM YHUCIE C
UCIIOJIb30BaHUEM KOMIIBIOTEPA; HAa OCHOBE Tpa(UKOB HM3YYEHHBIX (DYHKIUH CTpouTh Oojee
CJIO’KHBIE TpapUKH (KyCOYHO-3a/IaHHBIE, C «BBIKOJIOTBIMUY» TOUYKAMU U T. I1.);

* HUCHOJb30BaTh (YHKIMOHAJIbHBIE MPEJICTABICHUS W CBOMCTBA (DYHKUMH AJIsl pELICHHS
MAaTE€MaTHYECKUX 3a/1a4 U3 pa3InYHbIX Pa3esoB Kypca.

YucioBbie M0CJIEA0BATETLHOCTH
BolntycKHUK Hay4yuTCs:

* MOHMMAaTh M MCIOJIb30BaTh SI3bIK IOCIEAOBATEIBLHOCTEH (TEPMMHBI, CHUMBOJIWYECKHE
0003HaYCHHS);

* IPUMEHSTH (POPMYIIBI, CBA3aHHBIC C ApUPMETUIECKON U T€OMETPUIECKON POrpeccuei, u
anmnapat, chOpMUPOBAHHBIN MPU M3YYEHUU JPYTHX pa3fesioB Kypca, K pelIeHHIO 3a7ady, B TOM
YHCJIe C KOHTEKCTOM U3 PEaJIbHON KU3HHU.

BBIITyCKHUK ITOJTy4YNUT BO3MOKHOCTD HAyUUThCS s

* pemiatb KOMOMHUPOBAHHBIE 3a/1a4M C IPUMEHEHHEM (OPMYJI N-T'O WIEHA U CYMMBbI IIEPBbIX
N WICHOB apu(METHYECKOW M T'€OMETPHUECKOM MPOrpeccHH, MpHUMEHSs HpU STOM amnmapar
YpaBHEHUH U HEPABEHCTB;

* MOHMMATh apUMETHUECKYI0 M T'EOMETPUYECKYI0 HPOrpeccur0 Kak  (QyHKIHUH
HATYypaJIbHOTO apryMEHTa; CBS3bIBaTh apU(PMETHUECKYIO MPOTPECCUI0 C JMHEHHBIM POCTOM,
TEOMETPUUYECKYI0 — C IKCIIOHEHIIUAIIBHBIM POCTOM.

OnucarejgbHasi CTATHCTHKA

BbIyCKHUK HAy4yHTCS HCHOJB30BAaTh MPOCTEUIIME CIOCOObI TPEACTABICHUS U aHaIM3a
CTaTUCTUYECKUX JaHHBIX.

BBINyCKHUK TOTYYUT BO3MOKHOCTh MPUOOPECTH MEPBOHAYAIBHBIN OMBIT OpraHU3alu cOopa
JAHHBIX TIpU TPOBEJCHUM ONpOCa OOIIECTBEHHOTO MHEHMs, OCYILECTBJIATh MX aHaJM3,
NPEACTaBIATh PE3YIbTAThI ONPOCA B BHJIE TAOIUIIBI, TUATPAMMBI.

Cay4yaiinble cOObITHSI M BEPOSITHOCTD

BbIyCKHUK HAyYMTCs HAXOAUTh OTHOCUTEIBHYIO YaCTOTY M BEPOSITHOCTD CIIy4aifHOIO COOBITHSI.
BBIIyCKHMK ~ TOAYYUT  BO3MOXHOCTH  NPUOOPECTH  OMNBIT  NPOBEAEHUS  CIIy4alHBIX
JKCIIEPMMEHTOB, B TOM YHUCJIE C IOMOIIBI0 KOMIIBIOTEPHOTO MOJCINPOBAHUSA, HHTEPIPETALUNA UX
pE3yJIbTaTOB.

Kom0nnaropuka

BoinyckHUK Hay4yuTCs peuiatb KOMOMHATOpPHBIE 3a/1a4l HA HAXOXKJIEHUE Yncia 00BEKTOB WM
KOMOMHAITHH.

BbINyCKHUK MOMYYUT BO3MOXKHOCTh HAYYUTHCS HEKOTOPHIM CIIEIUAJIbHBIM MpUEMaM peleHus
KOMOMHATOPHBIX 3a/1a4.

Harnsiainas reomerpust

BrinmyckHUK Hay4duTCs:

* pacro3HaBaTh Ha yepTeXkax, PUCYHKaX, MOJAEISAX U B OKPYXKAIOIEM MHUPE IUIOCKUE U
IPOCTPAHCTBEHHBIE T€OMETPUIECKHEe QUTYPHI;



* pacrmo3HaBaTh pPa3BEPTKU KyDa, MPSIMOYTOJILHOTO —MapajuieNienumena, MpaBUIbHON
NUPaMUJIBL, HWIMHIPA U KOHYCA;

* CTPOMTbH pa3BEPTKU KyOa U MPsIMOYTOJIBHOTO NapasliesIeue 1a;

* ONpENEIIATH 0 JIUHEHHBIM pa3MepaM pa3BEPTKU QUTYpPHI JINHEHHBIE pa3Mepbl caMon
burypsl 1 HaQ000pOT;

* BBIYMCIATh 0OBEM NMPSIMOYTOJIBHOIO Napajiesenunesa.

BbIITyCKHUK NOJTy4UT BO3MOKHOCTD:

® HayyuTbCsl  BBIYUCIATH  OOBEMBI  MPOCTPAHCTBEHHBIX  I'EOMETPUYECKUX  QUryp,
COCTaBJIEHHBIX U3 MPSAMOYTOJIBHBIX NapaJuIEIECIHIIEI0B;

* yrIIyOUTb U Pa3BUTh MPEJCTABIECHUS O IPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (UTYpax;

® Hay4MTbCs NIPUMEHATH ITOHATHE PAa3BEPTKU I BBIIIOJHEHMS IPAKTUYECKUX PACUETOB.
I'eomeTpnueckue Gpurypsl
BrinmyckHUK Hay4uTCs:

* [10JIb30BaThCS SI3BIKOM I€OMETPHUM Ul ONMCAHUS MPEAMETOB OKPYXKAIOLIET0 MUpPA M UX
B3aMMHOI'0 PACIIOJIOKEHHUS;

* pacro3HaBaTh W M300pakaTh Ha YEPTEkKaX M PUCYHKAX TeOMETpUYECKHE (QUTYpBI M UX
KOH(UTypanuu;

* HAXOJIUTh 3HAYEHMs [UIMH JIMHEHHBIX 3JIEMEHTOB (UIyp M MX OTHOLIEHUS, I'PajyCHYIO
mepy yriioB ot 0° mo 180°, mpumeHsisi ompejaeieHus, CBOWCTBA W MpPHU3HAKU (QUTYp U UX
3JIEMEHTOB, OTHOUIEHUS (PUryp (paBeHCTBO, MOJ00HME, CUMMETPUU, TOBOPOT, MapaslIeTbHbIN
nepeHoc);

* ONEepHUpOoBaTh C HAYAIbHBIMU MOHATUSAMU TPUTOHOMETPUU W BBIIOJHATH JJIEMEHTApHBIC
orepanuy HaJ QYHKUUSMH YIJIOB;

* pemiath 3aJayd Ha JI0KA3aTeNbCTBO, OMUPAsACh HAa HU3y4YEHHbIE CBOIcTBa GuUIryp u
OTHOILIEHUN MEXy HUMU U IPUMEHSS U3YUYEHHbIE METObI JOKA3aTEIbCTB;

® pemiaTb HECJIOXHBIE 3aJaud Ha IIOCTPOCHHME, NPHUMEHSAS OCHOBHBIE AJITOPUTMBI
IIOCTPOEHUS C TIOMOIIBIO LIUPKYJISI U IMHEUKHY;

* pelaTh NPOCTEUINNE TNIAHUMETPUYECKUE 3aJa4X B IPOCTPAHCTBE.

BbIITyCKHUK NIOJTy4UT BO3MOKHOCTD:

* OBJIAJIETh METOJAMU PELICHMs 3a/lad Ha BBIYMCIICHUS U JOKAa3aTEebCTBA: METOJOM OT
MIPOTUBHOT0, METOAOM M0JI00Us, METOJOM Iepedopa BapuaHTOB U METOJIOM I€OMETPHUYECKHX
MECT TOYEK;

* IpuOOPECTH OMBIT MPUMEHEHHS aNreOpandeckoro M TPUTOHOMETPUYECKOTo ammapara u
Wel IBUKEHUS MpU pelIeHUH TeOMETPUUECKUX 3aj1ay;

* OBJAJETh TPAJULMOHHON CXEMOM PEIIEHUs 3a/1ad Ha TOCTPOCHUE C MOMOILBIO LIUPKYJIS U
JUHEWKH: aHallu3, IOCTPOEHNUE, 10KA3aTEIbCTBO U UCCIIEJOBaHMUE;

* HAy4YUTbCsl pelaTh 3aJadd Ha IOCTPOECHUE METOJOM T'€OMETPUYECKOrO0 MECTa TOUYEK H
METOJIOM 110/100WS;

* IpUOOPECTH ONBIT HCCIIECOBAHUS CBOWCTB IUIAHUMETPUYECKHX (PUTYpP € TIOMOIIBIO
KOMIIBIOTEPHBIX ITPOTPAMM;

* IPUOOPECTH OMBIT BHIMIOJHEHUS MPOEKTOB 1Mo TeMaM «['eomeTpuyeckue npeoOpazoBaHUs
Ha rmockocTny, «Iloctpoenne oTpe3koB Mo Gpopmyae».

HN3mepeHne reoMeTpu4ecKuX BeJIMYUH
BrinmyckHUK Hay4duTCs:

* HCIOJIb30BaTh CBOMCTBA M3MEPEHUS MJIWH, ILIOLAACH M YIVIOB IIPU PEIICHUU 3ajad Ha
HaXO0XKJIEHUE JUIMHBI OTPE3Ka, JUIMHBI OKPYXHOCTH, JUIMHBI YT OKPY’KHOCTHU, IPalyCHON MEpPBI
yria;

® BBIUMCIATH IUIOUIAJAM TPEYTOJbHUKOB, IPSMOYIOJIbHUKOB, IapajuleJOorpaMM- MOB,
Tpaneuui, KpyroB U CEKTOPOB;

* BBIUUCIIATH JUIMHY OKPYKHOCTH, JUTMHY AYT'H OKPYXHOCTH;



* BBIYMCIIATD JUIMHBI JIMHEHHBIX JIEMEHTOB (PUTYp U UX YTJIbI, UCHOIB3Ys (POPMYJIBI JITUHBI
OKPY>KHOCTH ¥ JUITMHBI AYTH OKPY>KHOCTH, (POPMYJIBI TUIOIIazen Guryp;

* pemiath 3a/la4M Ha JJOKA3aTEIbCTBO C UCIIOJIB30BaHUEM (OPMYI JUIMHBI OKPYXKHOCTU U
JUIMHBI YT OKPY>KHOCTH, (hopMyI Tiomaneit puryp;

* pemiath MPAKTHYECKUE 3a/1a4M, CBSI3aHHBIC C HAXOXICHUEM T'€OMETPHUECKUX BEITHYHH
(Mcnomb3yst MpH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHUUECKUE CPENICTBA).
BhIMyCKHUK TOTYYUT BO3MOXKHOCTbh HAYUUThCSL:

* BBIYMCIIATH IUIOIIAAN (HUTYDP, COCTABICHHBIX U3 IBYX HJIH OOJiee MPSIMOYTOJIbHHUKOB,
napajyIeIorpaMMOB, TPEYTOJILHUKOB, KpyTra U CEKTOPa;

* BBIYUCIIATH IUIOIAAN MHOTOYTOJBHUKOB, UCTIONb3Ysl OTHOILIEHUSI PABHOBEIIUKOCTH U
PaBHOCOCTABJIEHHO;

* IPUMEHSATh AIreOpandecKuii ¥ TPUTOHOMETPUUYECKUM ammapaTr W MACH IBMKEHHS IPH
pelIeHnH 3a1a4d Ha BEIYMCIICHHE IUIOMIAIe MHOTOYTOJIEHUKOB.
Koopaunarsi
BbITyCKHUK HayduTCs:

* BBIYUCIATH JJIUHY OTPE3Ka 110 KOOPAMHATAM €ro KOHIOB; BBIUUCIISATh KOOPAUHATHI
CepeMHBI OTPE3Ka;

* HCHOJIB30BaTh KOOPAMHATHBIA METOJ JUIS U3yYECHHUS CBOMCTB MPSIMBIX M OKPY>KHOCTEH.
BbIyCKHUK MOTY4YUT BO3MOXKHOCTB!

* OBJIA/IETh KOOPJUHATHBIM METOOM pEIICHUs 3a/1a4 Ha BBIYMCIICHUS U JI0Ka3aTeNIbCTBA;

* MPHOOPECTHU OMBIT UCTIOIH30BAHUS KOMITBIOTEPHBIX MPOTPAMM ISl aHAJIN3a YaCTHBIX
CIIy4aeB B3aUMHOTO PACIOJI0KECHHUST OKPYKHOCTEH U TPSMBIX;

* IpruOOPECTH OMBIT BHITIOJTHEHUS MPOEKTOB Ha TeMmy «lIpuMeHeHne KOOpIMHATHOTO
MEeTO/Ia TIPH PEIICHHUH 33/1a4 Ha BHIYMCIICHUS U JOKA3aTEIbCTBAY.
BekTopbi
BEITycKHUK HayduTCS:

* ONEpUpPOBATh C BEKTOPAMHU: HAXOAWTh CyMMY M DPa3HOCTb JIBYyX BEKTOPOB, 3aJaHHBIX
Te€OMETPUYECKH, HAXOIUTh BEKTOP, PAaBHBIN MPOU3BEICHHUIO 3aJAHHOTO BEKTOPA Ha YHUCIIO;

* HaXOJUTh U1 BEKTOPOB, 33JJaHHBIX KOOPJIMHATAMU: JJIMHY BEKTOPa, KOOPIUHATHI CyMMBbI
M Pa3HOCTH ABYX M 00Jiee BEKTOPOB, KOOPAMHATHI MIPOU3BEACHUS BEKTOpA HA YHCIIO, IPUMEHSIS
IpY HEOOXOIMMOCTH COYETATENILHBII, IEPEMECTHTENBLHBIN U pacTIpeIeTUTEIbHBIN 3aKOHBI;

* BBIYMCIIATH CKAJSIPHOE MPOM3BEJCHUE BEKTOPOB, HAXOMUTh YIOJl MEXKAY BEKTOPaMH,
yCTaHaBJIMBATh NEPIEHIUKYIIAPHOCTD IPSIMBIX.
BBIITyCKHUK TIOTyYUT BO3MOYKHOCTb:

* OBJIA/IETh BEKTOPHBIM METOJIOM JJIsl PELICHUS 3a7a4 Ha BEIYUCICHHS U JOKA3aTelbCTBa;

* IPHOOPECTH OMBIT BHIIIOJIHEHUS ITPOSKTOB HA TEMY «IIPUMEHEHHE BEKTOPHOTO METOJa IMpU
pELLIEeHUHU 3aJ]a4 Ha BHIYMCIICHUS U JJOKA3aTEIbCTBAY.

2.CopepxaHue TeM y4eOHBIX KypCOB.

Maremaruka S Kiaace
1. JIunnu (84.) JInauu Ha iockoctu. [Ipsamas, otpesok. [nHa otpe3ka. OKpyKHOCTbD.
2. Hatypaasnble yuciaa(144.) Harypansasie uncia u Hyias. CpaBaenue. Okpyrienue. [lepedop
BO3MO>KHBIX BAPUAHTOB.
3. leiicTBHs ¢ HATYPAJbLHBIMH YHcaaMu(224.) ApudMeTHyecKre JeCTBUS C HaTypaTbHBIMU
yuciaamu. CBoiicTBa cioxkeHus 1 yMHokeHHs. KBajpat u ky0 uncna. YucnoBsle BelpaskeHus. Perenue
apu(pMETUIECKUX 3a]1a4.
4. Ucnioib30BaHMe CBOMCTB AelicTBHIl npu BbhruucaeHnsnax(12y4.) ColicTBa apumMeTn4eckux
JIEHCTBHM.
S. ¥Yrasl 1 MHOroyroJbHMKH(S4 )Yron. OcTpele, Tylble U NpsIMbIE YIIIbl. MI3MepeHue u mocTpoeHue
YIJIOB C MOMOUIbIO TPaHCHOPTUPA. MHOTOYTOJbHUKHY.
6. deaumocth yucen(164.) Jlenurenu uncna. IIpocteie u cocraBHble uncna. [IpusHaku genumocTu.
Tabmuna npocThix yncesn. Pa3noxeHue yucia Ha IpOCTble MHOXKHUTEIH.
7. TpeyronbHuKku u 4eTbipexyroabHuku(104.) TpeyronpHuky u ux Buasl. IIpsmMoyronbHuK.
[Tnomans. Enuaune mmomanu. [Inomans npsmoyronsHuka. PaBeHcTBO Quryp



8. Ipoou(184.) O6sikHOBeHHAs Ap0o0b. OcHOBHOE CBOMCTBO poOH. CokpaiieHne Apooeii.
[TpuBenenue aApodu k HOBoMY 3HaMeHaTento. CpaBHEeHUE IpoOeit.
9. leiictBus ¢ Apodsimu(324.) Apudmernueckue 1eHCTBUS Hal OOBIKHOBEHHBIMH JPOOSIMH.
Haxoxaenue apodu 4ucna 1 yucia mno ero apoou. Pemenue apupmMeTnueckux 3aaad.
10. Muororpannuku(104) Muororpannuku. [Ipsmoyronensiit napamenenunen. Kyo6. [Mupamuna.
PazBepTku
11. Ta6auusl u quarpammbi(94.) Urenue tabnur ¢ AByms Bxojamu. Mcronb3oBanue B Ta0IUIaX
CHEIHalbHBIX CUMBOJIOB M 0003HaueHuil. CTon0uyaThie AUarpamMmel.
12. IToBTOpenue (10 4)
O6001UTh U CHCTEMATU3UPOBATH MaTepHall, U3yUYeHHBIN B 5 Ki1acce.
MaremaTuka.
6 xnacc
1. Ipo6u u npouentbi(20 yacon)
Apudmernueckue aeictBua Haa apoosimu. OcHoBHBIE 3a7aun Ha apoou. [IponenTsl. Haxoxaenue npoieHTta
BennurHbl. CTon0YaThie U KpyroBbIE 1UarpaMMBl.
2. lIpsiMble HA IJIOCKOCTH U B MPOCTPaHCcTBe (6 4acoB)
JlBe mepecekatomuecs npsimble. [lapamiensabie npsimbie. [locTpoeHne napamienbHbIX U NEPHIEHANKYISIPHBIX
npsMeIx. PaccrosiHue.
3. decsatuunblie Apodu (9 yacoB)
Hecstuynas ApoOb. UreHue u 3amuch JeCITUYHBIX Apobel. OOpamieHue OOBIKHOBEHHOM JIpoOu B
necatuunyro. CpaBHEHHE AECATHUHBIX IpoOeil. Pemenne apudmernueckux 3agad.
4. JleficTBus ¢ 1eCATUYHBIMU ApodsiMu (24 yac)
CrnoxeHue, BBIYMTAHHE, YMHOXKEHHE W JIEJICHUE NECATHYHBIX pobel. Pemenne apupmernmueckux 3amad.
OxkpyriieHne JeCATUYHBIX ApOoOei.
5. Oxpy:kHOCTH (8 YacoB)
B3auMHoe pacnonoxeHue NpsAMOW M OKPYKHOCTH, IBYX OKpyxkHocTell. Kpyribie tena. Iloctpoenue
TpPEeyroJbHHUKA.
6. OTHOmIeHUs1 U mpoueHThI (14 YacoB)
OtHowenue. [lenenue B JaHHOM OTHOLEHUH. [IponieHTsl. OCHOBHBIE 33JJa4l HA POLICHTHI.
7. Cummetpus (9 yacoB)
OceBas cummetrpusa. Ocb cummerpuu ¢urypsl. Iloctpoenus umpkynem u JuHeilikoil. lleHTpanbHas
cummMmetpus, [lnockocts cummeTpun.
8. Bbipa:keHusi, popmyibl, ypaBHeHus. (15 yacoB)
[Ipumenenue OyKB AJi 3aITUCH MaTEMaTHUECKUX BBIpaKEHUN U mpeioxeHuil. ®opmynsl. Beruncnenue mno
dopmyrnam. J{rHa OKPYKHOCTH | TUIOIAAb Kpyra. KopeHs ypaBHEHUSI.
9.11eabie yncia (14 yacon)
Hensie uncna. CpaBHEHUE LETBIX YKCeNl. ApupMETUUECKHUE TEUCTBUS C IIEJIBIMU YHCIIAMH.
10. Muo:kecTBa. KoMOMHaATOpUKA(8 YacoB)
Pemenne xoMOMHAaTOpHBIX 3ama4. [IpuMeHeHne TpaBuiIa YMHOKEHUSI B KOMOMHATOPHUKE. DKCIIEPUMEHTHI CO
CIIy4yallHBIMHU UCXOJaMHU.
11. PaumonajbHble yuciaa (16 yacos)
Panmonaneueie uncna. [IpotuBonosnoxkusie unciaa. Moaynes uncna. CpaBHeHue uncen. VM3o0paxeHue ducen
TOYKaMH Ha IPAMOM. ApudMeTruecKue NeiHCTBUS Ha/l pallMOHANBHBIMH YrciaaMu. CBoicTBa apuMETHYECKIX
neiictuii. Pemenne apupmernueckux 3amad. [IpsimoyronbHas cucteMa KOOpIMHAT HA MIIOCKOCTH.
12. MHoroyroJibHuku 1 MHororpanuuku (11 yacos)
CymmMma yrnoB TpeyrosbHuka. [lapannenorpamm. [lpaBuiibabie MHOTOYTOIBHUKH. [Imomanu. [Tpuzma
13.11oBTOpenue(15 yacon)
O6001mHUT U CHCTEMaTU3UPOBATh MaTepHal, U3yuYeHHBIN B 6 Kilacce.

Aunre0pa.
Txnace
1. IloBTOpenue 3a kypc 6 knacc (17 4)
O6001KTh U CHCTEMaTU3UPOBATh MaTepual, U3yueHHbIN B 6 Kilacce.
2.1poou n npouenTs! (1 4.). CpaBHeHue npodeil. Boruncnenus ¢ pannoHaabHbIMU yuciaamu. CTeneHs ¢
HATYpaJIbHBIM MOKa3aTeseM. 3ajaun Ha NpoleHThl. CTaTUCTUYECKHE XapaKTePUCTUKU
3. Ilpamass m oOpaTHas nponopuuoHAABHOCTL (8 4.) 3aBucumocty u Qopmynsl. IIpsamas



nponopuuoHaneHocTh. OOpaTHas mnpomnopHuoHanbHOCTh. IIpomopuuu. Pemenuwe 3amgay ¢ MOMOILIBIO

nponopuuil. [IponopuronansHoe aeneHue.

4. Benenue B aaredopy (8 4.). bykBeHHas 3amuch CBOWCTB JAeicTBUM Han uuciaamu. [IpeoOpazoBanue

OyKBEHHBIX BbIpakeHHI. PackpbiTe ckoOok. [IpuBeaeHre mo100HbBIX ClIaraeMbIX.

5. YpasHenus (11 4.). AnreOpanyeckuii cnoco0 pemenus 3aaad. Kopau ypaBHenus. Pemnienne ypaBHeHuUi.

Pemrenne 3a1au ¢ TOMOIIBIO YpaBHEHUN.

6.Koopaunarel u rpaduxm (15 4.). MHOXecTBa TOUEK Ha KOOpAMHATHOW mpsiMoil. PaccrosHue Mmexnay

TOYKaMH KOOPJWHATHOW MpsiMON. MHOXKECTBa TOYEK Ha KOOpJAWHATHOHW IiockocTH. I'paduxu. ['padukn

BOKpYT Hac.

7. CBoiicTBa CTENEHU ¢ HATYPAJbHBLIM Moka3arteseM (9 4.). [IpousBeaenue u yactHoe creneneil. CTeneHn

CTENEeHHU, IPOU3BEIeHNUS U Ipobu. Pemenne komOnHaTOpHBIX 3aaa4. [lepectaHOBKH.

8. MHuorousaens! (16 4.). OgHouneHsl U MHOrouJieHbl. C0)K€HHE M BBIYMTAHHE MHOTOWICHOB. Y MHOXKEHUE

OJIHOUYIEHA HA MHOTOWIEH. Y MHO)KEHHE MHOTO4WIeHa Ha MHOTrowieH. PopMyIibl KBaJpaTa CyMMBbl U KBajpara

pa3zHocTu. Pemenue 3a1ay ¢ HOMOUIBIO YPaBHEHUH.

9. Pa3o:xkeHue MHOro4ieHOB Ha MHOxkuUTe U (17 4.). BeiHeceHne o0miero MHOKHUTENS 32 CKOOKU. Criocob

rpynnupoBkud. DopMyna pa3HOCTH KBajapaTtoB. DopMynbl pa3HOCTH M CYMMBbI KyOoB. Pa3znoxenue Ha

MHO>KUTEIH.

Yactora 1 BeposiTHOCTh (7 4.). OTHOCUTENBHAS YacTOTa CIIYYaHHOTO COOBITHsI. BEeposTHOCTH CirydaitHOTO

COOBITHSI.

10. UtoroBoe nosropenne. Pemenne 3agay (16 4.). YucnoBsie u anreOpandeckue BoIpakeHus. JIMHEHHbBIS

YpaBHEHHSA. YMHOXEHHE MHOTOYJIEHOB, M BO3BEJIEHUE OJHOWIEHAa B creneHb. CII0)KEHHWE M BbIYMTAaHUE

MHorouseHoB. DyHkuuu u rpaduxu. Pemenue 3amad ¢ momouiplo ypaBHeHUU. PemieHne KOMOMHATOPHBIX

3ajad.

I'eomeTpust
1.Hauyanbubie reomerpuueckue cBeaenusi(104). [Ipsmas u orpesok. Touka, mpsimasi, oTpe3ok. Jlyd u yrod.
CpaBHeHue oTpe3koB U yriioB. PaBeHcTBO reomerpuueckux ¢uryp. M3mepenue orpe3koB u yrioB. JlnnHa
orpe3ka. [I'pamycHas mepa yrina. Enununel msmepenus. Buabl yrios. BepTukanbHble M CMEXKHBIE YIJIBIL.
buccexrpuca yrna. [lepnieHiuKysipHble psSMBbIE.
2. Tpeyroabnuku(184). Tpeyronapauk. BricoTa, MenuaHa, OuccekTpuca TpeyroibHUKa. PaBHOOeqpeHHBIE H
PaBHOCTOPOHHHE TPEYTOJILHUKH; CBOWCTBA U MPU3HAKHU PAaBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TpeyroiabHUKoB. OKpyxHOCTh. [{yra, xopaa, paauyc, nuamerp. IlocTpoeHus: ¢ MoMOIIBI0 HUPKYJIS U JTUHEHKH.
OcHOBHBIE 337]aud Ha IIOCTPOEHHUE: JEJEHHE OTpe3Ka IOIoJaM; MOCTPOCHHE YIJIa, PaBHOMY JaHHOMY;
HOCTPOEHUE OMCCEKTPUCHI yTiIa; IOCTPOECHUE MEPIEHANKYIISIPHBIX MPSIMBIX.
3.11apansensubie npsimbie(144). IlapaiensHble U nepecekaromyecs npsiMbie. TeopeMbl 0 TapauieIbHOCTH
npsameix. Onipesenienne. AKCHOMBI U TeopeMbl. Jloka3aTenbCTBO OT MPOTUBHOTO. Teopema, oOpaTHasi JTaHHOM.
4.CoOTHOIIEHUS MY CTOPOHAMH U yriiamu TpeyrojbHuka(214). Cymma yrioB TpeyrojibHUKA. BHemHne
yIabl TpeyroibHHKAa. Buasl TpeyronbHHMKOB. TeopemMa O COOTHOLIEHUSX MEXIY CTOPOHAMHU U yIJaMH
TpeyrosibHuKa. HepaBeHCTBO TpeyrosibHUKA. [IpsMOyronbHbIe TPEYrOJbHUKH; CBOWCTBA U NMPU3HAKU PAaBEHCTBA
IPSIMOYTOJIBHBIX TPEYroJbHUKOB. PaccrostHue oT TOYkM A0 npsiMoil. PaccrosiHme Mexay mnapajuieabHbIMU
npsMbeiMU. [locTpoeHus ¢ TOMONIBI0 HUPKYJISA U JIMHEWKHU. [TocTpoeHne TpeyroabHUKa IO TPEM IJIEMEHTAM.

5.AtoroBoe noBropenune(S4). [losropenue n 00o0IIeHHE 3HAHUI 110 TEOMETPHUH 3a Kypc 7 Kilacca.

Aunredopa

8 kiacc

1.Anredopanyeckue apodu (244)

1. AnreOpamdeckass npoOb. OCHOBHOE CBOWCTBO anreOpamueckoil napoou. CokparieHue apoOeit.
Crnosxenue, BBIYMTaHNE, YMHOKEHUE U AeNieHHe anreOpanueckux apobeit. CTeneHb ¢ 1eabIM MoKa3aTesieM U ee
CBOICTBa. BblieneHne MHOXKUTENS — CTENEHHU JECSITH — B 3alUCU YHCTIA.

2. KBaapartusbie kopuu (144)
KBagpatHelit kopeHb u3 uwncna. [loHatme 00 wuppanuoHaNIbHOM uYucie. JlecATHYHBIE TPUOTMKEHUS
KBaJpaTHOTO KopHA. CBOMCTBa apupMETHUECKOro KBaJIpaTHOTO KOPHS M WX MPUMEHEHHE K MpeoOpa3oBaHUIO
BeIpakeHUl. KoOpeHb TpeThell CTemneHw, IIOHATHE O KOpHE h-i cremeHM u3 uucna. Haxoxnenue

C y:Xay:'Xay:XZ» y=
HpI/IGHI/I)KeHHOFO 3HAYCHUSA s C IOMOIIIBIO KaﬂbeHﬂTOpa. Fpa(I)I/IKI/I 3aBUCUMOCTCHU

x3,y = x|

3.KBagparubie ypaBHenus (194)
KBanpatnoe ypaBHeHue. @DopMmysibl KOpHEH KBaJpaTHOTO ypaBHEHHUs, PelieHue TEKCTOBBIX 3aaay



COCTaBJICHHEM KBaJIpaTHbIX ypaBHeHUM, Teopema Buera. PaznoxeHne Ha MHOKUTENN KBAAPATHOTO TPEXWICHA
4. Cucrembl ypaBHeHnuii (19 1)
VYpaBHeHUE ¢ ABYMs IepeMeHHbIMU. JIMHEWHOe ypaBHEHHE ¢ ABYMsI IEPEMEHHBIMU U ero rpaguk. [Ipumepsl
pelieHusl ypaBHEHU U 1enbIX ynciaax. CuctemMa ypaBHEHU; PEIIEHHE CUCTEM JIBYX JIMHEHHBIX YPaBHEHUH C
NBYMsl TIEpEMEHHBIMH, rpaduyeckas uHTeprpeTanus. [Ipumepsl pemieHus HEIUHEWHBIX cucTeM. PemieHue
TEKCTOBBIX 33]1a4 COCTABJIICHUEM CHCTEM YPAaBHEHUI. Y PaBHEHUE C HECKOJIBKUMH NIEPEMEHHBIMH.
5. ®yukuun (134)
Oyukuuga. Ob6nacth ompezeneHuss u oOnacTh 3HaueHuid ¢yHkiuu, ['paduk dynknuu. Bospacranue wu
yObIBaHMe (DyHKIMH, COXpaHEHHE 3HaKa Ha MPOMEXyTKe, Hynu ¢pyHkuuu. Oynkiun y = kx, y = kx +1, u ux
rpaduku. [Ipumepsl rpaguueckux 3aBUCUMOCTEH, OTPAXKAIOIINUX peaTbHbIE MPOIECCHI.
6. BeposiTHOCTB U cTaTucTHKA (74)
CraTucTHuYecKHUe XapaKTepUCTUKU psAla JaHHBIX, MeAHaHa, cpeAHee apudmernyeckoe, pasmax. Tabmuna
4acToT. BeposTHOCTH pPaBHOBO3MOXHBIX cOObITHH. Kitaccmueckast ¢opmyrna BBIUYMCIEHHS BEpPOSTHOCTH
COOBITHSA U yCTIOBHS ee puMeHeHus. [IpencraBienue o "MeTpuIecKoil BEpOSITHOCTH.
7. HoBTOopenue (18u4)
I'eomerpus
8 kiace
1. YerbipexyroabHuku (12 yacoB)
MHOrOyrojabHUK, BBIMYKJIBIA MHOTOYIOJBHUK, YeTbIpeXyrojbHUK. I[lapamnenorpamm, ero cBoiicTBa H
npusHaku. Tpanenus. [IpsmoyroasHuK, poM0, KBajpat, ux csoictBa. OceBast U LIEeHTpajIbHasi CAMMETPUH
2.11nomaan (16 yacoB)
[TonsTe tIOmagM MHOroyrojpHuka. [lmomaau nDpsSMOYrosibHUKA, NapaiielorpaMMa, TPEeyrojbHHKA,
tpanernuu. Teopema [Tudaropa.
3.Ilono0HbIe Tpeyroabuukn (20 yacon)
[Tono6ubie TpeyronpHuku. [lpu3Haku momgoOus TpeyrodbHUKOB. [IpuMeHeHHe Moao0Hsl K J0Ka3aTelbCTBY
TEeOopeM U penieHuIo 3aaa4. CuHyc, KOCUHYC U TAHT€HC OCTPOro yria NpsIMOYTrOJIbHOIO TPEYroJIbHHKA.
4. OxpyxHocTb (16 yacos)
B3anmHoe pacnosioxkeHne mpsMOW M OKPYKHOCTH. KacaTenbHasi K OKPYKHOCTH, €€ CBOMCTBO M NPHU3HAK.
LlenTpanbHble U BOUCaHHBIE YIUIbl. YeThIpe 3aMedaTesibHble TOUKM TPEYyrojibHUKAa. BriMcaHHas | onMcaHHas
OKPY’KHOCTH.
S.loBTOopenue. Pemenne 3anau (44) .

9kJ1acc
Aureopa.
IToBTOpenue 3a kypce 8 kiaacce (10 u)
KBaaparuunas ¢pynkums (21 yac).
Oynknusa. CeoiictBa (yuknmii. KBaapatHeiii TpexuneH. Pa3ioskeHne KBaJpaTHOTO TpexdwieHa Ha
Muoxuten. Oynkius y = ax” + bx + ¢, ee coiicta 1 rpaduk. Crenennas GpyHKIus.
YpaBHeHUs1 1 HEPABEHCTBA C 0JHOI nMepemMeHHoi (154acoB).
Ienwie ypaBHeHus. [[poOHbIe palinoHanbHbIC ypaBHEHUsA. HepaBeHCTBa BTOPOl CTENIEHH C OJTHOM
IIEpEMEHHOM. MeTOo1 HHTEPBAJIOB.
YpaBHeHuss M HepaBeHCTBa ¢ JIByMsa nepemMeHHbiMu (17  4acoB). YpaBHeHuUe C
IBYyMsI TIEpEeMEHHbIMH W ero rpaduk. Cuctembl ypaBHEHHMI BTOpoil creneHu. Pernenue 3amau c
ITOMOILIBIO CUCTEM YpaBHEHHUI BTOPOH cTeneHu. HepaBeHCTBa ¢ AByMS NEPEMEHHBIMU M UX CUCTEMBI.
IMporpeccuu (14 yacos).
Apudmernueckas u reomerpuueckas nporpeccuu. @opMyIibl M-ro 4jeHa U CyMMBI NEPBBIX N YJICHOB
nporpeccuu. beckoneuno yObIBaromas reoMeTpudeckast porpeccusl.
DJieMeHTbl KOMOMHATOPMKH M Teopum BepositHocTeii (13 wacoB). KomOGunaTtopHoe npaBuiio
yMHOeHus. [lepecraHoBku, pa3memieHusi, codyeTaHusi. OTHOCHTENbHAs 4YacTOTa U BEPOSITHOCTH
CIIy4aifHOTO COOBITHSI.
IHoBTOpenue (urorosoe) (32 yaca).
I'eomeTpus.
IloBTOpeEHue (2 yaca).
Bexropsbl. Metoa koopauHat (20 yacos).
[TonsiTue Bekropa. PaBeHCTBO BekTOpOB. Cl0’K€HHE M BRIUWTAHHWE BEKTOPOB. Y MHOXKEHHUE BEKTOpa Ha
gucino. PasnokeHue BekTOpa MO JABYM HEKOJUIMHEApHBIM BekTopaMm. KoopauHatbl BeKTOpa.
[Ipocreiimne 3agaun B KOOpJAMHATaxX. Y PABHEHUSI OKPYKHOCTU U NpsMo. [IprMeHeHHne BEKTOpPOB U



KOOPJIMHAT IPH PEIICHUH 3a/1a4.

CooTHOlIEeHUSI MEKIY CTOPOHAMHM H YIilaMu TpeyrojibHuka. CKajsipHoe mpou3BeleHUe
BeKTOpOB (16 yacoB)

CuHyc, KOCMHYC M TaHTe€HC yria. TeopeMbl CHHYCOB M KOCHHYCOB. PellleHHe TpeyrojabHUKOB.
CkansipHOe TTpOU3BEICHNE BEKTOPOB U €r0 MPUMEHEHUE B TEOMETPUUYECKUX 3a/1adax.

JIIMHA OKPYKHOCTH M INIOIAAbL Kpyra (19 gacos).

HpaBI/IHLHBIC MHOI'OYT'OJIbBHHUKH. OKPY)KHOCTI/I, OIMMCaHHas OKOJO IPaBUJIBHOI'0O MHOI'OYI'OJIbHHKa H
BnucaHHas B Hero. llocTpoeHue mnpaBMIIBHBIX MHOTOYTOJIbHMKOB. JlmuHa okpyxHoctu Ilnomanb
KpyTa.

JABukenus (15 yacos).

OtoOpaxkenue miockoctd Ha cebsa. [lonsarue naBwkenusa. OceBas W IEHTpalibHas CUMMETPUHU.
[TapannensHbiii nepenoc. [Toopot. HanoxxeHust u IBUKEHUA.

HauvanbHble cBegeHns U3 cTrepeoMeTpu (7 4acoB).

[Ipeamer crepeomerpun. ['‘eomerpuueckue Tena W MOBEPXHOCTH MHOrOrpaHHUKU: MPU3MA,
napajuiejenunes, nupamuaa, GOpMyJbl IS BBIUKCICHUS HX 00BEeMOB. Tema W TMOBEPXHOCTH
BpAlllCHUs: IWIHHIP, KOHYC, cepa, map, GopMyIbl A BEIYUCICHUS UX IUIOMIAICH MMOBEPXHOCTEH U
00BEMOB.

IMoBTOpenue. Pemenue 3axa4 (9 yacos).



3. TemaTuyeckoe MIIAHMPOBAHUE.
Martematuka S KJacc.

N n/m HN3yyaembiii MaTepua Koa-Bo
4yacoB
1 JInanm 8
2. HartypanbHble uncia 14
3. JlelicTBuUs ¢ HaTYpaJbHBIMH YHUCIAMHU 22
4. Hcnosib30BaHne CBOMCTB ACHCTBHI TPU BHIYMCIICHUAX 12
5. YIJIbl 1 MHOTOYTOJIBHUKU 9
6. JemnmocTh uncen 16
7. TpeyroJbHUK M YEThIPEXYTOJIbHUK 10
8. Jpobu 18
9. JleiicTBus ¢ qpoOsiMu 32
10. MHOrorpaHHuKu 10
11. Tabmuibl U TUarpamMmsl 9
12. HTtorosoe nmoBTOpeHME 10
Hroro 170
Marematuka 6 kiacc.
N2 o/n HN3yyaembiii MaTepua Koa-Bo
4acoB
1 Jpobu 1 mpoIeHTHI 20
2 [Ipsimble HA TIIOCKOCTH U B MPOCTPAHCTBE 6
3 Jlecsituunbie qpodu 9
4 JISHCTBUS ¢ IECATUYHBIMM IPOOSIMHU 24
5 OKpy’>KHOCTb 8
6 OTHOIIEHHS ¥ IPOLEHTHI 14
7 Cummertpust 9
8 Bripaxkenusi,popMyIibl, ypaBHEHHS 15
9 Ilennie uncna 14
10 MHuosectBa.KomOuHaTopuka. 8
11 PannonansHEIE YUCa. 16
12 MHOTroyroJapHUKNA U MHOTOIPAaHHUKH 11
13 Htorosoe noBropeHue 11
Hroro 170
MaremaTuka 7 Kjacec.
N2 H3y4yaemblii MaTepHua Kox-Bo
n/o qyacoB
1 [ToBTOpeHue 16
2 Jpobu 1 mpoueHTH 11
3 [Ipsimasi 1 0OpaTHas MPONOPIHOHATHHOCTh 8
4 Brenenue B anredpy 8
) YpaBHEHU 11
6 Koopaunats!l 1 rpaduku 15
7 CBolicTBa CTENEHHU C HATYPAJIbHBIM [10KA3aTEIEM 9
8 MHOro4JieHsl 16




9 Pa3nokeHne MHOTOYWIEHOB HA MHOKUTEIN 17
10 YacroTa 1 BEpOATHOCTh 7
11 Hrtorosoe nosropenue. Pemenue 3anau 17
Hroro 136
1 HauanbHble reoMeTpuuecKrue CBEICHUS 10
2 TpeyroabHUKHN 18
3 [TapayenpHbIE IPsMBbIE 14
4 COOTHOIIEHHE MEXIY CTOPOHAMH M YIJIaMH TPEYTOJIbHUKA 21
5 [ToBTOpEHME 5
Hroro 68
Maremaruka 8 kiacc.
N2 Tema KoimnuectB
n/n 0 4acoB
1 Anrebpanueckue 1poou 24
2 KBagpatHbie KOpHU 14
3 KBagpatHble ypaBHEHUsI 19
4 Cucrembl ypaBHEHUH 19
5 DYHKIIUU 13
6 BeposiTHOCTB U cTaTUCTHKA 7
7 Hrtorosoe noBropeHue 18
Hroro 136
l. [ToBTOpEHME 4
2 YeThlpeXyroJibHUKU 12
3 IImontans 16
4 [TotoOHBIE TPEYTOILHUKH 20
5 OKpY>XHOCTh 16
6 HTorosoe noBTOpEeHME 4
Hroro 72
MaTtemaTuka 9 kiacc.
Ne Tema Koaunuect
BO 4acoB
1 BBoaHOE moBTOpEHME 10
2 KBanpatuunas ¢pyHkus 21
3 VYpaBHEHUS U HEPABEHCTBA C OAHON IEPEMEHHOU 15
4 YpaBHEHUsI U HEPABEHCTBA C JIBYMsI IEPEMEHHBIMU 17
5 ApudmMeTrndeckasi 1 reOMETpHUECKast MPOTPECCUr 14
6 DJIeMEHThI KOMOMHATOPUKH M TEOPHSI BEPOSITHOCTH 13
7 Hrtorosoe nopropeHue 32
Hroro 136
1 IToBTOpEHHE 2
2 Bekropsl 10
3 Meto KOOpauHaT 10




4 CooTHoIIEHUS MEXIy CTOPOHaMHU M yriamMH TpeyrojbHHKA. 16
CkasisipHO€ TPOU3BE/IEHUE BEKTOPOB.

5 JInuHa OKpYHOCTH Y IJIONIaAb Kpyra 19

6 JBrxkeHus 15

7 HauanbHble CBEICHUS U3 CTEPEOMETPUH 7

8 HTorosoe nmoBTOopeHue 9
Hroro 68
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