2.2.2.10 [Mpunoxenue
k OOII OOO, yTBep>kaeHHOH MTPUKA30M
nupektopa MBOY «llaguunckas COILL»
Ne 37 ot 27 aBrycra 2020 .

PABOYAS ITPOI'PAMMA

OCHOBHOTIO 0011ero 00pa30BaHMA M0 Y4eOHOMY MpeaAMeTy
«Marematuka», «AJjredopa», «I'eomerpus» ais 5-9 kiaccos
MYHHUIHUIIAJIBHOT0 0K07KeTHOT0 00111e00pa30BaTeJIbHOI0 YUpPe:KIeHUs!
«IagunHCcKas cpeaHss o0ueo0pa3oBaTe/IbHAs K012
MamaabIIICKOr0 MyHHIMIIAJIBHOIO paiioHa Pecny0iimku Taraperan

[IpuHATO Ha 3acelaHHH MEICOBETA
nporokon Nel ot 27 aBrycra 2020 r.

Cpok peasuzanuu- 5 jer.



IIVTIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA MATEMATUKHU
B 5-9 KUITACCAX

IIporpamma 1o3BOJIsI€T JOOMBATBHCS CIEAYIOIIUX PE3yJIbTaTOB OCBOEHHsS 00pa3oBaTeIbHON
POTpaMMbl OCHOBHOTO 00I1IeTr0 00pa30BaHus:
JUYHOCIMHbLE:
1) chopMUPOBAHHOCTH OCHOB IPAKIAHCKOW UICHTUYHOCTH JIMYHOCTH;
2) cOpMHUPOBAHHOCTD HMHIMBUAYAIBHON y4eOHOH CaMOCTOSITENIbHOCTH, BKIJIIOYAs YMCHHE
CTPOUTH JKM3HEHHBIE NPOPECCHOHATBHBIE IUIAHBI C YYETOM KOHKPETHBIX IEPCIEKTUB
COLIMAJIBHOTO Pa3BUTHSI;
3) chopMHPOBaHHOCTB COIMATBHBIX KOMIIETECHIINH, BKIIFOUasi [IGHHOCTHO-CMBICIIOBBIC YCTAaHOBKU
U MOPaJIbHbIE HOPMBI, OIIBIT COLMAIBHBIX U MEXIMYHOCTHBIX OTHOIIEHUH, IPaBOCO3HAHUE.
Memanpeomemuule:
- CHUCTEeMAaTU3MPOBaTh, COINOCTAaBJIATh, AaHAJIU3UPOBaTh, 0000IATH M HHTEPIPETUPOBATH
UH(POPMALINIO, COACPIKAITYIOCS B TOTOBBIX HH()OPMAITMOHHBIX 00BEKTAX;
- BBIICNIATh IVIABHYI0 U HM30BITOYHYIO HH(OpPMAILMIO, BBIIOJHATH CMBICIOBOE CBEPThIBAHUE
BBIJICTICHHBIX (DaKTOB, MBICIICH; MPEACTaBIATh, MH(DOPMAIMIO B CXKATOW clioBecHOU (opme (B
BUJIC IUIaHA WM TE€3HCOB) U B HAIJISIIHO-CUMBOJINYECKOM (opme (B BHIE TAaOIUL, TpapruecKux
CXEM M JUarpaMM, KapT MOHSATHIA — KOHLENTYAJIbHBIX IWarpaMM, OITIOPHBIX KOHCIIEKTOB);
- 3aII0JIHATH U AOHOJIHSATH TaOJIMIIbI, CXEMBI, IUArpaMMBbl, TEKCThI
PerynstusHbie YY ]|
- YMEHHE CaMOCTOSITEJIbHO OIpPENeNATh Led OO0Yy4eHHUs, CTaBUTh U (HOPMYJIMPOBATH HOBBIE
3aJaud B y4yeO€ W TO3HABATEIBHOW JEATEIHOCTH, Pa3BHBATh MOTHBBI M HWHTEPECHI CBOEH
[IO3HABATEJIbHOM J€SITeIbHOCTH.
- yYMEHHE CaMOCTOATENbHO IUIAHUPOBATh IIyTH JOCTH)KCHUS I[eJel, B TOM YHCIe
aJIbTepPHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (eKTUBHbIE CLIOCOOBI peleHus] y4eOHbIX U
MO3HABATENBHBIX 3a/1a4.
- YMEHHUE COOTHOCUTB CBOM JICUCTBHS C IUIAHUPYEMBIMU Pe3yIbTaTaMH, OCYIIECTBIATh KOHTPOJIb
CBOCH JIEATENILHOCTH B TIPOIIECCE JOCTIKEHUS pPe3yNbTara, ONpeAesaTh CIOCOObI NeHCTBUN B
paMKax MpeUIOKEHHBIX YCJIOBUM M TpeOOoBaHM, KOPPEKTHUPOBAaTb CBOM JEHCTBHS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyaLUE.
- YMEHHE OLIEHUBATh MPABUIBHOCTD BBIITOJHEHHs Y4eOHOU 3a/1a4M, COOCTBEHHbIE BO3MOKHOCTH
€€ pelIeHHUS.
- BIIQICHUE OCHOBAMHU CaMOKOHTPOJISi, CAMOOLIEHKH, NMPHUHATHUS PEIIECHUH U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOM M MO3HABATEILHOM.
ITo3znaBartenbHbIE YY [
- yYMEHHE OIpeneNniaTh TMOHATHS, CO3[aBaTb OOOOMICHWs, YCTAaHABIWBaTh AaHAJOTHH,
KJIaccu(UIUpOBaTh, CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU Ul KiIacCU(PUKAIIH,
yYCTaHABJIMBATh PUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOHWTH JIOTHYECKOE  paCCYXKIEHHE,
yMO3aKJIl04eHue (MHAYKTUBHOE, JIEAYKTUBHOE, 110 aHAJIIOTHUHN) U JeaTh BBIBOIBI.
- YMEHHUE CO37aBaTh, IPUMEHSTh U MPEOOPA30BBIBATh 3HAKU W CHMBOJIBI, MOJICITH U CXEMBI JIJIS
peleHns yueOHbIX U M03HaBaTeIbHbBIX 33j1au.
- CMBICIIOBOE UTEHHE.
Kommynukaruublie YY /]
- YMEHHUE OpPraHWU30BBIBATh YUEOHOE COTPYAHHYECTBO U COBMECTHYIO JESITEIHHOCTh C YUUTEIEM
U CBEPCTHUKAaMH; paboTaTh HHIUBUAYAJbHO M B TpYIIE: HAaXOAUTh OOIee pelieHHe |
paspeniath KOHQIUKTHI HA OCHOBE COTJIACOBAHUS TIO3UIIMHI M yUeTa HHTEPECOB; (hOpMyITUpOBATh,
apryMEHTHPOBATh U OTCTAaUBaTh CBOE MHEHHE.
- YMEHHME OCO3HAHHO MCIIOJIb30BaTh PEYEBBIC CPEACTBA B COOTBETCTBUM C 3ajadei
KOMMYHHKAIMH JJIS1 BBIPAXXCHUSI CBOUX YYBCTB, MBICTICH U MOTPEOHOCTEH JUIsl TUIAHUPOBAHUS U
pEryJluy CBOEH NESTEIbHOCTH; BJIAJICHHE YCTHOM M MUCHBMEHHOW PEYbI0, MOHOJIOTHYECKOU
KOHTEKCTHOW PEUbIO.



- ¢opMUpOBaHHE U PA3BUTHE KOMIIETEHTHOCTH B OOJACTHU HCIOJIH30BAaHUS HMH()OPMAIMOHHO-
KOMMYHUKAITMOHHBIX T€XHOJIOTUH.

npeomemmuuoie:

HartypaJjbHble 4uciia 4 HyJIb

Y4eHnk HAy4YuTCs:

- OIepUpOBaTh HA 6A30BOM YPOBHE MOHATUEM: HATYpaIbHOE YHCIIO;

- MIOHUMATh U OOBSACHSATH CMBIC MTO3UIIMOHHOMN 3aMTMCU HATYPATBLHOTO YUCIIA;

- HCIIOJIb30BATh CBOICTBA YHUCEIT;

- CpaBHMBATh HaTypalbHbIC YUCIIA;

- BBIIIOJIHATH apu(PMeTHyecKue NeUCTBUS C HATYPaTbHBIMH YUCIIAMU;

- HUCMOJB30BaTh MPU3HAKU JEIUMOCTU Ha 2, 3, 5, 9, 10, cyMMbl ¥ NpOU3BEACHUS YHUCEN TIPHU
BBIMIOJTHEHUH BBIYMCIICHUI U PEIICHUH 3a]1a4, 000CHOBBIBATh MPU3HAKH JIETUMOCTH.

-IIOHUMATh OCOOCHHOCTH JICCSITHYHON CUCTEMBI CIUCIICHUS;

-IIPUMEHSTh MOHATHUS, CBSI3aHHBIE C JEIMMOCThIO HATYpaJIbHBIX YHCEN,

-ONEPUPOBATh MOHSATUEM OOBIKHOBEHHOH JPOOH, BBIMOJHSATH BBIYHCICHUS C OOBIKHOBCHHBIMH
JIPOOSIMH;

-OlEpUPOBATh TOHSATHUEM JIECATUYHON JpOOH, BBITIOJHATH BBIYUCICHUS C JIECITHYHBIMU
JIpOOSIMH;

-IIOHUMATh M UCIIOJIb30BATh PA3IMYHBIC CIIOCOOBI IPEICTABICHUS JPOOHBIX YUCEIT;

-IepeXOAUTh OT OJHOM (OopMBI 3amUCH 4YHCeNl K JAPYroid, BBIOMpas MOAXOMAAILYIO JUIS
KOHKPETHOTO cirydasi popmy;

-penIath TEKCTOBBIC 3a]a4l apU(PMETHUECKUM CITIOCOO0M;

-IIPUMEHSTh BBIYHCIUTEIILHBIC YMEHUS B MPAKTHYCCKUX CHUTYAIUSX, B TOM YHUCIE TPEOYIONIUX
BbIOOPA HY>KHBIX JAHHBIX WU MOUCKA HEJOCTAIOUIHX.

Yd4eHMK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

- ONepupoBaTh TOHATUSMHU: HATypallbHOE YHCIO, MHOXECTBO HATYpalbHBIX YHCET,
reoMeTpUYecKasi HHTEPIPETALUsI HATYPAIbHBIX YHCEIT;

- IOHUMATh U OOBSACHATH CMBICI MTO3ULIMOHHOHN 3aMMCU HATYPaJIbHOTO YUCIIA;

- BBINOJHATH BBIYUCIICHHUS, B TOM YHCIE C HCIOJb30BAaHUEM TMPUEMOB paIlMOHAIBHBIX
BBIUMCJICHH, 000CHOBBIBATH AITOPUTMBI BHITIOJTHEHUS IEHCTBU;

- BBITIOJTHATH CPAaBHEHUE PE3YJIbTATOB BHIYMCICHUHN NIPH PEIICHUU TIPAKTUYECKUX 3a]1a4;

- IOHUMATh U YMETh UCIOJB30BaTh PUMCKYIO HyMEPAIIUIO;

- CTETIEHb C HAaTYPAJIbHBIM MTOKA3aTeNIeM;

- COCTaBIISITh YHCIIOBBIC BBIPAKECHHSI U OIICHUBATh WX 3HAUEHHUS MPHU PEIICHUU MPAKTUYECKUX
3a/1a4 ¥ 3aJ1a4y U3 JPYruX y4eOHBIX MPEIMETOB;

- UCIIOJIb30BaTh MPHU3HAKHU JIeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMBbl U Npon3BeIECHUS
YUCeJ MPU BBHITTOJTHEHUH BBIYMUCIICHUHN U PEIICHUH 3a/1a4, 000CHOBBIBAThH MPU3HAKH JIETUMOCTH;

- Haxoauth HOJI u HOK 4ucen u ncnonb30BaTh UX IpU PELICHUH 3a/a4.

MIPOBOJIUTH HECIIOKHBIE JJOKA3aTEIbHBIE PACCYKACHUS;

-MCCIIEIOBAaTh YHUCJIOBBIE 3aKOHOMEPHOCTHM U YCTAHABIMBATh CBOMCTBA 4YHCEN Ha OCHOBE
HaOJIOZICHUS, TTPOBEICHUS YNCIIOBOTO DKCIIEPUMEHTA;

-IIPUMEHSTH pa3HOOOpa3HbIe MPUEMBI PAllMOHATN3AIIUY BEIUMCICHHN.

Apoou.

Y4eHHK HAy4YuTCH:

- omepupoBaTh Ha 0a30BOM YpOBHE NOHATHUSIMHU: OOBIKHOBEHHas ApoOb, JecATUYHas JIpoOb,
CMEIIaHHOE YUCIIO;

- YIOPSIOYMBATh YHMCIIA, 3alTUCAHHBIC B BUJE OOBIKHOBEHHBIX U JIECATUYHBIX IPOOEH;

- IPEICTaBIATH IaHHBIC B BUJIE TaOIHII, TUATpaMM;

- YUTaTh UH(OPMALIHIO, TPEICTABICHHYIO B BUJIE TAaOIHUIIbI, JHArpaMMBbl;

- IPUBOJIUTH JpPOOM K 0OIEeMy 3HAMEHATEN0, CKJIAJbIBaTh U BBIYUTATH JIPOOH C pa3HBIMH
3HAMEHaTESIMH;



- CpaBHUBaTh OOBIKHOBEHHBIC JIpOOH, CKJIAAbIBaTh W BHIUUTATh OOBIKHOBEHHBIE JIPOOH,

YMHOXaTh M JICJIUTh OOBIKHOBCHHBIC JIPOOH.

- BBINIOJHATH BBIYUCIICHHUS, B TOM 4YHCIIE C HCIHOJIb30BAHUEM MPUEMOB PAIMOHATBLHBIX

BBIYHCJICHH, 000CHOBBIBATH AJITOPUTMBI BBITIOJTHCHHS ICHCTBUM;

- BBINIOJIHATH CPABHEHUE PE3YJIbTATOB BBHIYHCICHUN MPHU PEIICHUU MPAKTUYECKUX 3a/1a4, B TOM
YHCIIe TPHUOIMIKEHHBIX BBIYUCIICHUH.

-BBIYHCIIATh 3HAYCHUS BBIPAKECHUMN, COJIEPIKAIINX CTETICHb C HATYPaJIbHBIM ITOKa3aTelieM;

-OIIEPUPOBATH MMOHATUSIMHU OTHOIIICHUS U IMPOIICHTA;

Y4YeHUK MOJTYy4YUT BO3MOKHOCTh HAYUYHThCS:

- OIICPUPOBATH MOHATHAMH: OOBIKHOBEHHAs JPOOb, JeCATUYHAS IPOOb, CMEIIaHHOE YHCIIO;

- BBINIOJHATH BBIYUCIICHHS, B TOM 4YHCIIE C WCIOJIb30BAHUEM TMPUEMOB paIlOHAIBHBIX

BBIYHCJICHH, 000CHOBBIBAThH AJITOPUTMBI BBITIOJTHCHHS ICHCTBUM;

- BBITIOJTHATH OKPYTJICHUE PAIMOHATBHBIX YHUCEN C 33JAaHHOM TOYHOCTHIO;

- YIIOPSIOYMBATD YHCJIA, 3alIMCAHHBIC B BUIC OOBIKHOBEHHBIX U JICCATHUHBIX JIPOOCH;

- TPUMEHSATH TPaBWIA MPUOJIMKCHHBIX BBIYMCICHUN MPU PEIICHUW MPAKTUYCCKUX 3a1ad U

pELICHUH 3a]1a4 IPYTHX YIeOHBIX MTPEIMETOB;

- BBINIOJIHATH CPAaBHEHUE PE3YJIbTATOB BBHIYHCICHUN NPHU PEIICHUU MPAKTUYCCKUX 3a/1a4, B TOM

YHCIIe MPUOTMIKEHHBIX BRIYUCIICHUH.

PanuonanbHble YHCIa.

Y4eHHK HAy4YuTCH:

-pacrio3HaBaTh Pa3UYHBIC BHUJBI YHCENI: HATypalbHOE, TIOJOXKHUTEIBHOE, OTPHUIATEIBHOE,

JIpoOHOE, 11e]I0e, PallMOHAIBHOE;

-MPaBUJIHHO YIOTPEOISATh U UCIOIB30BaTh TEPMHUHBI U CUMBOJIBI, CBSI3aHHBIC C PAIlHOHATLHBIMH

YHCIaMU;

-0TMEYaTh Ha KOOPJIMHATHOW MPSMOM TOUKH, COOTBETCTBYIOIINE 33JAHHBIM YUCIIAM;

-OMpeIesITh KOOPAWHATY OTMEUEHHOW TOUKH;

-CpaBHUBATH PAMOHAIBHBIC YUCIIA;

-BBITIOJIHATH BBIYUCIICHUS C TTOJIOKUTEIbHBIMU U OTPHUIIATETbHBIMU YHCIIAMHU.

Y4eHUK MOJTYyYUT BO3MOKHOCTh HAYUYHThCS:

-BBITIOJIHATH BBIYMCIICHUS C PAIIMOHAIBHBIMU YHCIAMH, COYETas YCTHBIE U MTUChbMEHHBIE TPUEMBI

BBIYHCIICHHM, TPUMEHSISI IPU HEOOXOAMMOCTH KAIBKYJISATOP;

-HCTI0JIb30BaTh MPUEMBI, PAIlMOHATU3UPYIONINE BEIUMCICHHUS,

-KOHTPOJIUPOBATEH BBIUYUCIICHUS, BEIOUPAs TIOXOISIINN TSI CUTYaIlUH CII0CO0.

Pelenue TeKCTOBBIX 3a/1a4.

Y4eHUuK HAYyYHuTCS:

- pelaTh HECIIOXKHBIE CIOKETHBIE 3a/1a4 Pa3HbIX TUIIOB HA Bce apuMeTHUECKUE ACHCTBHUS,

- CTPOUTH MOJICIh YCJIOBHS 3aJadyd (B BHJIE TaOJUIBI, CXEMBI, PUCYHKa), B KOTOPOW JIaHBI

3HAUEHUS JABYX U3 TPEX B3aUMOCBSI3aHHBIX BEIIMYUH, C IEIbIO TIOMCKA PEIICHUS 3a]a4u;

- OCYIIECTBIISATH CIIOCOO TIOWCKAa PEIICHUS 3aJa4d, B KOTOPOM PACCYXICHHE CTPOUTCS OT

yCIIOBUS K TPeOOBAHUIO WA OT TPeOOBAHUS K YCIOBHIO;

- COCTaBIIATH TUTAH PEIICHUS 33]1a9H;

- BBIICTISATE ATAIBI PEIICHHS 33/1a4H;

- UHTEPIPETHPOBATh BBIYUCIUTEIBHBIC pPE3yabTaThl B 3ajade, HCCIICIOBATh IOJNYUYECHHOE

peleHue 3a1a4u;

- 3HATh pa3jIMure CKOPOCTEH 00BEKTa B CTOSTUCH BOJIC, IIPOTHB TCUSHUS U IT0 TCUCHUIO PEKH;

- pelaTh 3a7a491 Ha HaXOXKJIEHUE YaCTH YMCIIa U YHCTIa 10 €T0 YacTH;

- pemaTh 3aJ1a4¥ pa3HbIX THIIOB (Ha pabOTy, Ha MOKYIKH, HAa JBM)KCHHE), CBS3BIBAIOIINX TPH

BEJIMYMHBI, BEIICIISITh 3TH BETUYUHBI M OTHOLICHHS MKy HUMU;

- HAXOJMTh MPOIICHT OT YHCJIa, YUCIIO IO MPOIEHTY OT HEro, HaXOIUTh MPOIEHTHOE OTHOIICHHE

JBYX YHCET, HAXOIUTh MPOIICHTHOE CHIKEHUE WII TIPOIIEHTHOE TTOBBIIIICHUE BEJTMYUHEI;

-penIaTh HEeCIOXKHBIC JIOTHUSCKHE 33]TaYd METOJIOM PACCYIKICHHH.



-ACIIOIb30BaTh OYKBBI JJIs 3aITUCH OOIIMX YTBEPKICHUN (HAmpuMmep, CBOMCTB apu(pMETHUIECKUX
NeMcTBUM, CBOMCTB HYJIS IPH YMHOXKEHUH ), IPaBUI1, GOpMYII;

-OIIepUPOBATh MOHATHEM «OYKBEHHOE BBIPAKEHHEY;

-OCYIIECTBIIATh JIEMEHTAPHYIO IEATEIIHOCTD, CBSI3aHHYIO C IOHATUEM «YPABHEHUE;
-BBINIOJIHATD CTAaHIAPTHBIE MPOIENyphl Ha KOOPAMHATHOM IJIOCKOCTU: CTPOUTH TOYKU TI0
3aJJaHHBIM KOOpAMHATaM, HAXOJUTh KOOPAMHATHI OTMEUEHHBIX TOUEK

Y4yeHHK NOJYYHT BO3MOKHOCTb HAYYUTHCSH:

- pemarth IPOCThIE U CIIOKHBIE 33714 Pa3HbIX TUIIOB, @ TAKXKE 3a/1a4X OBBIIIEHHON TPYIHOCTH;
- MICTIOJIb30BaTh pa3Hble KPAaTKUE 3alMCH KaK MOJIENIM TEKCTOB CIIOXKHBIX 3a/1a4 JJIsl TIOCTPOCHUS
IIOMCKOBOW CXEMBI U pellIeHus 3a/1ay;

- 3HaTh W NMPHUMEHATh 00a crocoba MoucKa pemeHus 3a1ad (0T TpeOOBAaHUS K YCIOBHIO U OT
yCJIOBHS K TPEOOBAHHMIO);

- BBIJICJIATH ATAIlbl PELICHHS 3a]1a41 U COJICpPIKaHUe KaXXI0TO dTara;

- MHTEpIPETUPOBATh BBIUMCIUTENIBHBIE pe3yJabTaThl B 3ajade, MCCIEJOBaTh I0JIyYEHHOE
peleHue 3a1auu;

- aHaJIM3UPOBATh BCEBO3MOXKHBIE CHUTYallMd B3aUMHOIO PpACIOJOXKEHUS JIBYyX OOBEKTOB M
M3MEHEHHE WX XapaKTEPHCTUK MPH COBMECTHOM JIBIXKEHUH (CKOPOCTbh, BPEMs, PACCTOSIHHUE) TIPU
pelIeHUH 3a/lad Ha JBUXKEHHE JBYX OOBEKTOB KaK B OJHOM, TaKk MU B IPOTHBOIOJIOMKHBIX
HaIpaBJICHUSX;

- HCCIIEJOBAaTh BCEBO3MOXHBIE CHUTYyallMd HpU pPELICHUHM 3aJady Ha JBWXKEHHE I10 pEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

- pelmarh pa3sHOOOpa3HbIe 3a/1a4l «HA YaCTH»;

- pematb U OOOCHOBBIBAaTh CBOE pEILIEHUE 3aJau (BBIACJIATH MATEMaTUYECKYIO OCHOBY) Ha
HaXO0’KJICHUE YacCTH YKCiIa U YUCIa [0 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIIA Ipo0OH;

- OCO3HaBaTh M OOBSACHATH MIEHTHYHOCTH 33/1a4 PA3HBIX THIIOB, CBSI3BIBAIONINX TPH BEITHMUMHBI
(Ha paboTy, Ha MOKYIKH, Ha JIBM)KEHHE); BBIJACIATh STH BEIMUYMHBI U OTHOIICHUS MEX1Yy HUMH,
NPUMEHSTH UX MIPH PEUICHUH 33/1a4, KOHCTPYHPOBATh COOCTBEHHBIE 3a/1a4M YKa3aHHBIX THIIOB
nproOpecTy HayaJIbHBIA ONMBIT paboThl C GOPMYIaMuU: BBIYUCIATH MO (opMysaM, B TOM YUCIE
HCTIOJIb3yEeMBIM B PEATbHOM MTPAKTHKE;

-COCTaBJIATh (DOPMYJIBI IO YCIOBUSAM, 3a/IaHHBIM 33/1a4ei WIIM YEPTEIKOM;

-IEPEBOANTH  YCIIOBHSI ~ TEKCTOBBIX  3ajad Ha  anreOpamyecKuil  S3bIK, COCTaBISITh
COOTBETCTBYIOIIEE YPAaBHEHHE;

-I03HAKOMHUTBCS C WeeH KOOpAMHAT, C MPUMEpaMH HCIIOJIIb30BaHUSI KOOPAWHAT B peabHON
AKHU3HU.

Harasininasi reomerpus.

Y4eHHK HAy4YuTCH:

- OmepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHSAMH: (HUTypa, TOYKA, OTPE3OK, MpsimMasi, Tyd, YTOJI,
JIOMaHasi, MHOTOYTOJIbHUK, TPEYroJbHUK, MPSIMOYTOJIBHUK M KBaJpaT, OKPYXKHOCTb M KpPYT,
IPSIMOYTOJIBHBIN Mapajuienenumnesn, Kyo;

- n300pakaTh U3y4yaeMble GUTYPHI OT PYKU U C TOMOIIBIO JIMHEHKU U TUPKYJIIS;

- BBITIOJTHATH U3MEPEHUE JINH, PACCTOSHUM, BEIMYUH YTJIOB, C TIOMOIIbI0 MHCTPYMEHTOB JIJIS
U3MEPEHUH JUIMH U YTIJIOB;

- BEIYUCIIATH TUTOMIAIN TIPSMOYTOJIbHUKOB;

- pacmo3HaBaThb Ha 4epTekaxX, PHCYHKaX, MOJENAX U B OKPYXKAlOIEeM MHpEe IUIOCKHE U
NPOCTPAHCTBEHHBIE TeoMeTpuyeckne (urypsl; KoHurypanuu ¢Guryp, OIUCHIBaTh WX,
UCTIOJIb3YSl TEOMETPUUECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY, OUCHIBAaTh CBOMCTBA (QUTYD;

- pacro3HaBaTh pa3BEPTKH Ky0a, MPSIMOYTOIBHOTO TMapaljieNienuIe/a, MPaBUILHON THPAMHUIBL,
IWIMHAPA U KOHYCAa,

- ONPEAEIATH 110 JMHEHHBIM pa3MepaM pa3BEPTKU (UTYphI JTMHEHHBIE pa3Mepsl caMoil pUrypsl U
HA000pOT;

- BBIUUCIIATh 00BEM MPSMOYTOJIBHOTO MapasliesIenunesa.



-U300pakaTb TEOMETpHUYECKHEe (Urypbl W KOHQHUIypalMd ¢ TOMOIIBIO  UYepTEKHBIX
UHCTPYMEHTOB M OT PYKH, Ha HEJIMHOBAHHOM U KjleT4aToi Oymare;

-U3MEPATH C MOMOILBIO MHCTPYMEHTOB U CPaBHMBATh JUIMHBI OTPE3KOB U BEIMYMHBI YIJIOB,
CTPOUTH OTPE3KU 3aJaHHOU JUIMHBI U yIJIbl 3aJaHHOW BEJIMYHHBI,

-BBIUMCIIATh  MEPUMETPbl  MHOTOYTOJIbHUKOB,  IUIOIIAAM  MPSMOYTOJBHUKOB,  OOBEMBI
NapauIeIeIUIEIOB;

-pacrio3HaBaThb Ha YEpTE)KaxX, PUCYHKaX, HAXOAUTb B OKPYKAIOILIEM MHUPE U H300paxarb:
CUMMETpUYHbIE (GUTYpHI; J1Be (UIYpbl, CHMMETPHUYHbIE OTHOCUTEIBHO NPSMOM; JBE (UIYypBHI,
CUMMETPUYHBIE OTHOCUTEIBHO TOUKHU;

-IIPUMEHATH MOJTYYCHHbIE 3HAHUS B PEATBbHBIX CUTYaLUIX

Y4YeHUK M0JIy4YUT BO3MOKHOCTh HAYUYUThCS:

- W3BJIEKaTh, MHTEPIPETUPOBATH M MPEoOpa3oBbIBaTh HHPOPMALUIO O TIEOMETPUYECKHX
¢durypax, npeacTaBICHHYIO HA YepTexKax;

- 1300pakaTh U3y4yaeMble GUTYpPBI OT PYKU U C HOMOILBIO KOMITbIOTEPHBIX HHCTPYMEHTOB.

- MCCIJIEZIOBATh M ONHCHIBATh CBOMCTBA reOMETPHUECKUX (PUTYp (TUIOCKUX U MPOCTPAHCTBEHHBIX),
UCNONB3ysl HaONIOJEHUE, UW3MEpEeHue, SKCIEpUMEHT, MOJEIUpOBaHUe, B TOM YHUCIE
KOMIIBIOTEPHOE MOJIETMPOBAHUE U SKCIIEPUMEHT;

-KOHCTPYHUPOBATh Fr€OMETpUUYECKHE O0BEKTHI, UCIIONb3Ys OyMary, MJIaCTUIIMH, IPOBOJIOKY U T. [1.;
-ONpPEeACTATh BHUJA MPOCTEUIINX CEUEHHH MPOCTPAHCTBEHHBIX (GUTYp, MOIYYaeMBIX MYTEM
IIPEIMETHOTO MU KOMIIBIOTEPHOTO MOJEIUPOBAHHUS.

Hcropusi MaTeMaTHKHU

Y4eHuK HAy4YuTCH:

- ONKCHIBATh OTJICIbHBIC BBIAAIOIIMECS PE3YJIbTAThl, IOJYUYEHHBIE B X0JI€ Pa3BUTHS MAaTEMaTUKU
KaK HayKU;

- 3HaTb MPUMEPHl MATEeMATUYECKUX OTKPBITUH U UX aBTOPOB, B CBSA3M C OTEUECTBEHHOU H
BCEMHUPHOHN UCTOPUEH.

-ONMCHIBATh OT/I€JIbHBIEC BBINAIOLIUECS PE3Y/IbTAThI, IOJYYEHHbIE B X0/I€ PA3BUTUS MaTEeMAaTHUKU
KaK HaYyKH.

Y4YeHuK NoJy4YuT BO3MOKHOCTD HAYUHThCSH:

- XapaKTepU30BaTh BKJAJ BBIJAIOIIUXCS MAaTEMaTHUKOB B pa3BUTHE MATEMaTUKH W HHBIX
Hay4yHBIX o01acTen.

- 3HaTb NPUMEPHI MATEMATUYECKUX OTKPBITUH M MX aBTOPOB, B CBSA3M C OTEUYECTBEHHOU H
BCEMHUPHOM UCTOPHUEN
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HarypajibHble 4nc/ia u HyJIb
HaTtypanbHbIi psii YHCeJl M ero CBOMCTBA

HarypanbHoe uMcio, MHOXKECTBO HATypalbHBIX YHCEJI U €ro CBOWCTBAa, H300pakeHHE
HaTypaJbHbIX YHMCEJ TOYKAMHM Ha 4YMCIOBOM MNpsMoH. VMcmonb30BaHME CBOMCTB HaTypalbHBIX
YHCEeJI IPU PEIICHUH 3a/1a4.

3anuch U YTeHHE HATYPAJbHBIX YHCEJI

Paznmune mexny mudpoit u uncnom. [lo3unronHas 3anuchk HATYpalIbHOTO YHCIIa, TOMECTHOE
3HaYeHHe LUQPBI, pa3psabl U KiIacChl, COOTHOIIEHUE MEXAY JABYMS COCEIHUMHU Pa3psiAHBIMU
€MHUIIAMHU, YTCHUE U 3aIIUCh HATYPaJIbHBIX YUCEI.

OxkpyriieHue HATYPAJbHBIX YK Ce
HeobOxomumMocth okpyriieHus. [IpaBuiio oKpyriieHust HATypaIbHBIX YUCEIL.
CpaBHeHHe HATYPAJIBHBIX YK CeJl, CPABHEHHE ¢ YucJIoM 0

[lonsiTue O cpaBHEHHUM YHWCEJ, CPABHEHUE HATYPAIBHBIX YMCEN IPYr C APYrOM U C HYJIEM,

MaTeMaTH4YecKas 3aluch CPAaBHEHH, CIOCOOBI CPABHEHUSI YUCEIL.
JelicTBHS ¢ HATYPAJbHBIMH YHCJIAMH

CnoxxeHue M BBIUUTAHUE, KOMIIOHEHTBHI CIIOKEHUS W BBIYMTAHMS, CBSI3b MEXIY HUMHU,
HAXO0XJIEHUE CYMMBI U Pa3HOCTH, U3BMEHEHUE CYMMbI U PA3HOCTU MPU U3MEHEHUH KOMIIOHEHTOB
CJIOKEHHUSI U BBIYUTAHUA.

YMHOXEHUE U JeJeHHE, KOMIIOHEHThl YMHOXXCHHS W JCJICHHS, CBSI3b MEXKIYy HHUMH,
YMHOXEHHE U CJIOXEHHE B CTOJIOMK, JENEHUE YTOJIKOM, MPOBEpKa pe3yjibTaTa C MOMOIIbIO
MPUKUJIKK U OOPaTHOTO JEHCTBUS.

[lepemecTuTENBHBIN U COUYETATEIBHBIN 3AKOHBI CIIOKEHUS U YMHOXKEHUS, pacipe1eIuTeIbHbIN
3aKOH YMHOXXCHHSI OTHOCUTEIBHO CJIOKEHHS, OOOCHOBaHWE AaJITOPUTMOB BBITIOJIHEHHUS
apu(MeTHUECKUX AEHCTBHM.

Crenenb ¢ HATYPaJbLHBIM MOKa3aTeJIeM

3anuch 4yucia B BUJE CYMMbl pa3psIHBIX CIaraéMbIX, MOPSIOK BBINOJIHEHUS ICHCTBUU B
BBIPDOKEHHSIX, COJEPKAIIUX CTENEeHb, BBIYUCICHHE 3HAYCHUN BBIPAKEHUN, COJEpKAIINX
CTEIEHb.

YucsioBbIe BbIPpAKEHUS
UucnoBoe BbIpaKEHHUE U €0 3HAYEHUE, MOPSAJOK BBIIOJIHEHUS 1€HCTBUM.
JleseHnne ¢ ocTaTKOM

Jlenenune ¢ OCTaTKOM Ha MHOKECTBE HATypaJbHBIX 4YMCEJ, CBOMCTBA JIEJIEHUS C OCTATKOM.

[TpakTryeckue 3a/1a4u Ha JAEJIEHUE C OCTATKOM.
CBoJlicTBa ¥ PU3HAKH 1€JTUMOCTH

CBOMCTBO 1€TMMOCTU CyMMBbI (pa3HocTH) Ha yucio. [IpusHaku genumoctu Ha 2, 3, 5, 9, 10.
[lpuznaku nenumoctu Ha 4, 6, 8, 11. Jloka3aTenbCTBO NPHU3HAKOB JAEIUMOCTH. PeleHue
MPaKTUYECKHX 33J1a4 C MPUMEHEHUEM TTPU3HAKOB JIETUMOCTH.

Pa3sioskeHue 4ync/ia Ha MPOCTbIe MHOMKUTEIN

[IpocTeie 1 cocTaBHBIE YnCa, pemeTo JpaTocheHa.

Pa3nokeHrne HaTypaJIbHOTO 4YKCIIa Ha MHOXMTENHU, Pa3JIOKEHHE Ha MPOCTbIE MHOXKUTEIH.
KonuyectBo nenureneld dmcia, alropuTM Ppas3ioKEHUS YHCIa Ha TMPOCThIE MHOXKHUTEIH,
OCHOBHas TeopemMa apu(hMETHKH.

JeaunTenu U KpaTHble

JlenuTenb W €ro CBOWCTBA, OOIIMIA NENWTENh ABYX M Ooyiee 4uces, HAMOONBIIUN OOIIHiA
JIeNIUTENb, B3AUMHO MPOCThIE YUCIIA, HAX0XAeHUe Haubosbiero oodmero aenutens. KpatHoe u
€ro CBOMCTBa, oOIIee KpaTHOe JBYX M OoJjiee uucelsl, HAUMEHbIee 00Iee KpaTHOE, CIIOCOOBI
HAXO0X/ICHHS HAUMEHBIIETo 00Iero KpaTHOro.



Apoon
OO0bIKHOBEHHbIE IPOOH

Jomns, yacte, ApoOHOE yncio, 1podb. IpoOHoe uncno Kak pe3ynbraT AeneHus. [IpaBuibHbe U
HeIpaBUJIbHBIE IpOOH, CMeTaHHas IPO0k (CMEIIaHHOE YHCIIO0).

3anuce HATYypaJbHOTO 4YMCIAa B BUJAE JAPOOHM C 33/JlaHHBIM 3HaMEHaTelleM, IpeoOpa3oBaHue
CMEIIaHHOM IpoOH B HEMPABMIIbHYIO IPpOoOb U HA0OOPOT.

[TpuBenenue apodeii k odmemy 3HameHaTeno. CpaBHEHUE OOBIKHOBEHHBIX JIPOOCH.

CrnoxxeHue W BBIYMTAHHE OOBIKHOBEHHBIX ApoOeil. YMHOXKEHHE U JeJeHHEe OOBIKHOBEHHBIX
IpoOeii.

Apudmernueckue JeHCTBUS CO CMEIIaHHBIMU IPOOSMHU.

Apudmernueckue 1eiicTBUA ¢ IPOOHBIMH YHCIAMH.

CrniocoOsl parrioHaIu3aui BEIYUCICHUH U UX TIPUMEHEHHUE MPU BBIMIOTHEHUN JCHCTBHIA.

Cpennee apupmerndeckoe quceJa

Cpennee apudmernyeckoe AByX uucenl. M3o0paxeHue cpeaHero apupMETHUECKOro JBYX
4yycel Ha YHCIOBOM mpsMoW. PelleHMe NpakTMYEeCKUX 3a7a4 € INPUMEHEHHEM CpPEIHEro
apudmeruueckoro. Cpennee apupMeTHIecKoe HECKOJIBKIX YHCET.

Pemienne TekcToBBIX 32124

EnquHunbl u3MepeHWii: ANUHBL, IUIOMIAAM, OO0bEMa, MacChl, BPEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEXJy €IWHULIAMU U3MEPEHHUS] KaXJO0H BEIMYMHBL. 3aBUCHUMOCTH MEXIY
BEJIMUYMHAMU: CKOPOCTb, BPEMsl, PACCTOSIHHE;, IMPOU3BOJUTEIBHOCTh, Bpems, paboTa; IleHa,
KOJIMYECTBO, CTOUMOCTb.

3anaum Ha Bce apudMeTHYeCKHE TeliCTBUS

Pemenune TekcToBbIX 3amau apupmeTHueckuM crocoboM. Mcrnosb3oBaHue Tabmaul, cxeM,
YyepTexke, APYrux CpeACTB IPEICTABICHUS IaHHbBIX IIPU PEILICHUH 3aJa4uH.

3agauu Ha IBMKeHHEe, Pa00TY U MOKYIIKH

Pemienne HeciaoXHBIX 3a/7au Ha JABUKEHUE B MPOTUBOIOJIOKHBIX HANpPaBJICHUSIX, B OJHOM
HAIpaBJIEHUHU, JBUKEHHE IO pEeKe IO TEUYEHUI0O U MpOTUB TeueHus. PemeHue 3amad Ha
COBMECTHYIO paboTty. [Ipumenenue npobeii mpu perieHnu 3aaad.

Jlornueckue 3agaumn

Pemenrie HECIOXKHBIX JIOTHUECKHUX 3a/1ay. PeleHne Jormueckux 3aiad ¢ MmoMomisio rpados,
Ta0IuII.

Harusanas reomerpus

Ourypsl B okpyxaromeMm Mupe. Harmsinnele npencraBieHus o ¢uUrypax Ha IUIOCKOCTH:
npsiMasi, OTpE30K, JIyY, YroJj, JoMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpYyT. UeThIpeXyroyibHUK,
MPSIMOYTOJIbHUK, KBaApaT. TpeyroibHUK, BUJIBI TPEYTOIbHUKOB. [IpaBuiIbHbIE MHOTOYTOJIBHUKH.
N300paxeHne OCHOBHBIX reoMeTpuueckux ¢uryp. B3ammHoe pacmonoxeHue IBYX MPSIMBIX,
JIBYX OKPYKHOCTEH, MPAMOU M OKpYXHOCTH. JUIMHA OTpe3ka, JIoMaHOM. EnuHHLBI U3MepeHus
nnuHbl. [TocTpoenne oTpe3ka 3aganHoi AnuHbl. Buael yrios. ['pagycHas mepa yria. M3amepenue
Y TIOCTPOEHHUE YTJIOB C MOMOIIBIO TPAHCIIOPTHPA.

[Tepumerp mHOTOyrosnbHuKa. [ToHSATHE TIOmANU (UTYPHI; €AUHUIBI U3MEPEHUs TUIOIIATH.
[Tnomane mnpsMOyrosibHHKA, KBajpara. llpubmmkeHHoe uH3MepeHHe IUomaAun QUryp Ha
KJieT4aToit Oymare. PaBHoBenukue GUryps.

Harnsnaele npencraBieHys o MPOCTPAHCTBEHHBIX (GUTypax: KyO, Mapajuienenure], npu3ma,
nupamua, map, chepa, konyc, nunuHap. M3o0paxkeHnne nmpocTpaHcTBEHHBIX (uryp. [Ipumepst
ceyeHuil.  MHororpanHuku.  IIpaBuibHble ~ MHOrOorpaHHuku.  [Ipumepsl  pa3BepTOK
MHOT'OTPAaHHUKOB, IUJIMHAPA U KOHYCa.

[Tonstue o6bema; enuHUIBI 00beMa. OOBEM IPSIMOYTOJIBLHOTO MapajuieNenumeia, Kyoa.

HcTopus MaTeMaTHKHU

[TosiBnenue nudp, Oyks, meporimudoB B MPOIECCE cUeTa W PACTIPECTICHUS MPOIYKTOB Ha
Hpesuem brnmxuem Bocroke. CBsasb ¢ Heonutuueckoi peBotonuei.

Poxnenue mectuaecarepuuHon cucteMbl curcieHus. [losiBaeHrne necsITHYHOM 3aniucu Yuce.



Poxxnenne u passutue apudmeruku Harypanbhbix umucen. HOK, HOJI, mpocteie uucia.
Pemero Opatocdena.
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AsiredOpanyeckue BbIpasKeHMsI
Hcnonp3oBanne OykB Uit 0003HAUEHHs YHCEN, BBIYMCICHHE 3HAYCHHUS alre0panveckoro
BBIpQXXCHHS, IPUMEHEHUE aIreOpandyecKiX BBIPAKEHUH Ui 3alHCH CBOWMCTB apU(PMETHUECKUX
JeiicTBUH, MpeoOpa3zoBaHue anreOpanvecKux BHIPAKECHUN.
JecaTnuHbIe ApoOH
Lenass u npoOHas dYacTH AecaTuuHOM apoOu. IIpeoOpasoBaHue IeCATUYHBIX JApoOei B
oObIKHOBeHHBIe. CpaBHEHHE JAecATUYHBIX ApoOel. CrokeHue U BbIUUTAHUE JECITUYHBIX
npobeit. OkpyrieHue AeCATUYHBIX ApoOel. YMHOKEHUE W JACNICHUE ACCATUYHBIX APOOCH.
[IpeoOpazoBanre OOBIKHOBEHHBIX IpoOeil B AecsTuuHble Apodu. KoHeuHble W OeckOHEUYHbBIE
JeCATUYHBIC IPOOH.
OTHowIEeHNe IBYX YHCe
MacmTab Ha tuiane u kapte. [Ipomopunu. CBoicTBa MPONOPIHIA, MPUMEHEHUE MTPOMOPIHNA U
OTHOILIEHUH NP PELICHUH 3a/1a4.
CpenHee apupmernyeckoe quceJi
Cpennee apudmernueckoe AByx uuceln. M3o0paxenue cpenHero apu)MeTHUecKoro AByX Uncen
Ha YMCJIOBOM MPSMOU. Pemenne mpakTHIecKux 3a/1a4 ¢ MPUMEHEHHEM CPETHETo apruQMeTHIeC-
koro. Cpennee apudMeTnyeckoe HeCKOIbKUX YUCEIL.
IMpoueHTHI
[lonsitue npoueHta. Boluncnenne mpoueHToOB OT YHMCJA W YHUCIA [0 U3BECTHOMY MPOLEHTY,
BBIpQXCHHE OTHOILIEHUS B IMpOLEHTaX. PelleHne HECI0XKHbIX MPAKTUYECKUX 3a4ad C
IIPOLIEHTaMH.
JAuarpamMmmel
Cronbuatble M KpyroBble fuarpamMmMsl. M3Biedenne napopmannu u3 auarpamm. Mzobpaxenue
Jarpamm 1o YUCJIOBBIM JaHHbBIM.
PanmnonaJjibHbIE YHCIa
IHoJi0kuTEeIbHBIE U OTPUIIATEIbHBIE YHCIA
N300pakeHre yucen Ha YUCIOBOH (KOoOpauHaTHOM) mpsiMoil. CpaBHeHue uyucen. Monynb
yHclla, TeOMEeTpUYecKass WHTepIpeTanus MoAyias uucia. J(eHCTBUS € MOJIOKUTEIbHBIMU U
OTPULATENIBHBIMY YMCIaMUA. MHOXKECTBO LIEIBIX YMCEIL.
IlonsiTHe 0 pAIMOHAIBLHOM YHCJIE.
[lepBuuHOE NpeCTaBIEHNE O MHOXKECTBE PallMOHATIBHBIX yucell. JlelicTBUS ¢ paliioHaIbHBIMU
qHCIIaMHU.
Cpennee apudgmerndeckoe qucea
Cpennee apudmernyeckoe ABYX umcen. M3o0paxkeHue cpenHero apu(MeTrudeckoro AByX
yycel Ha YHCIOBOM mpsMol. PelleHMe NpakTHYEeCKUX 3a7a4 C MNPUMEHEHHEM CpPEIHEro
apupmernueckoro. CpenHee apudMeTHIecKoe HECKOIBKUX YHCE.
Pemenue TekcTOBBIX 32124
Enunuubl uM3MepeHMii: JUIMHBI, IUIOIIAAHM, OOBEMa, Macchl, BPEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEX]Y €IWHULAMU U3MEPEHHUsS] KaXJO0H BEeIMYMHBL. 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHUE; IMPOU3BOAUTEIBHOCTh, BpeMs, paboTa; IeHa,
KOJIMYECTBO, CTOUMOCTb.
3agauu Ha Bce apuMeTHYECKHE AeliCTBUS
Pemenne TekcTOBBIX 3amay apudMeTHdecKuM crocobom. Mcmonp3oBaHue TaOMHUIl, CXEM,
4epTeKEN, APYTUX CPEACTB NPEACTABIEHUS JaHHBIX IPU PEILIEHUH 3aauu.
3ajauu HA ABUKeHHUE, Pad0OTy M MOKYNKH
Pemenne HecloXHBIX 3ajjad Ha JABM)KEHUE B IPOTUBOINOJIOXHBIX HAIPABICHUSX, B OJHOM
HaIlpaBJICHUM, [BI)KCHHE II0 pEKe II0 TEYEHUIO W NPOTUB TeueHus. Pemienwe 3agad Ha
coBMecTHYIO padoty. [Ipumenenue npoOeit mpu pemieHnn 3a1ay.
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3aga4yu Ha YaCTH, 10JIM, IPOLEHTHI
Pemenne 3amay Ha HaxOXKIEHUE YAaCTU 4YMCIA M 4uCia MO ero yactu. PemieHuwe 3amay Ha
IPOLEHTHI U 1onu. [IpuMeHeHrne nponopuuil Npy peleHUH 3a4a4.
Jlornyeckmue 3agauu
Perrenue HECMOXHBIX JIOTMYECKHX 3ajad. PeleHne JOruuecKux 3ajaad ¢ MOMOINbIo rpados,
TaOJINII.
OcHOBHBbIE MeTOIbl pelleHHs] TeKCTOBBIX 3a4a4y: apupMeTHYecKuii, mepedop
BApPUAHTOB.
Haruasignasi reomerpust
[Tonsitue o paBenctse guryp. LlenTpanbHas, oceBas U 3epkaibHas cuMMmeTpuu. M300paxeHue
CUMMETPHUYHBIX (puryp.
Pemenue npakTuyeckux 3ajad ¢ MpUMEHEHUEM IPOCTeHInX cBoicTB uryp. PazBeprku
KyOOB M MapaiesIenune10B
Hcropus MmaTteMaTuKH
[losiBieHne Hynss M OTPULIATENBHBIX YHUCENI B MareMaTuke JpeBHocTH. Ponp JluodanTa.
[Mouemy (-1)(-1)=+1?
Hpobu B Baunone, Erunrte, Pume. OTkppiTHE necsaTHUHBIX JIpoOeil. CTapuHHBIE CUCTEMBI
Mep. Jlecaruunbie 1podu u MeTpruueckas cucrema mep. JI. MarHunkui.

TEMATHYECKOE INTAHUPOBAHME 5 KJJACC

No TemaTnueckue pa3aeinsl Kon-Bo yacoB | KoHTposnbHbIe U
wn JIMAarHOCTHYECKUE
MEpONPUSATHS
1 IToBTOpEHME Kypca 3a 4 Kacc 4 1
2 | HarypanbHbIe yncia U HyJb 46 3
3 | M3mepenue BeauuuH 30 2
4 JlenuMocTh HaTypaJIbHBIX YHCEl 19 1
5 OOBIKHOBEHHBIE IpOOH 65 2
8 | [loBTopenue 11 1
Hroro 175 10
TEMATHUYECKOE IINTAHUPOBAHMUE 6 KJIACC
e TemaTndeckue pa3aensl Kon-Bo yacoB | KoHTposbHBIE N
JMAarHOCTHYECKUE
/T
MEPOTPHUSTHS
1 IToBTOpEHME Kypca 5 kiacca 6 -
2 OTHO1IEHUS, TPOTIOPLIUHU, TPOIEHTHI 26 2
3 [enbie yucna 34 1
4 PannonanpHble yncna 37 2
5 JlecsTuunble ApoOu 32 1
6 OOBIKHOBEHHBIE U JECITHUHBIC TPOOH 25 1
7 Hrorosoe noBTOpeHNE Kypca MaTEMaTHUKH 6 15 1
KJjlacca
OO11ee KOIMYECTBO YaCOB 175 8
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NNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O ITPEJAMETA
«AJITEBPA» (7-9kaacc)

IIpeamernbie pe3yabTarhl (7-9 Kiacc)

1.Yucaa

Y4yeHUK HAYYUTCS:

-onepupoBaTh HAa 0a30BOM YpOBHE TMOHATHSIMH: HATypaJbHOE YHCIIO, IEJI0e YHCIIO,
OObIKHOBEHHast JpoOb, JAecATHYHas JpoOb, CMellaHHas JApoOb, pAIMOHAIBLHOE YHUCIIO,
apru(MeTHUECKUI KBaIPaTHBIM KOPEHB;

-HMCII0JIb30BaTh CBOMCTBA YKCEN U MTpaBHJIa AEHCTBUI P BBHITOJIHEHUU BBIYUCIICHUN;
-MCIOJIb30BaTh MPU3HAKK JAeIuMOocTH Ha 2, 5, 3, 9, 10 mpu BBHINOJHEHWU BBIYUCICHUUA M
pEeIIeHNHU HECIIOKHBIX 33/1a4;

-BBINOJHATh OKPYTJICHUE PALIMOHATIBHBIX YMCET B COOTBETCTBHUHU C MPABUIIAMU;

-OlLIEHUBATh 3HAYCHHUE KBAIPATHOT'O KOPHSI U3 MOJOKHUTEIBLHOTO LIEJIOT0 YUCIIa;

-pacrio3HaBaTh PAllMOHAIILHBIE U UPPAIlMOHAIBHBIC YHCIIA;

-CpaBHUBATh YUCJIA.

Y4eHMK MOJYYUT BO3MOKHOCTH HAYYNUTHCS:

-ONEepUpPOBATh TOHSATUSMHU: MHOXKECTBO HATypajbHBIX YHCENI, MHOXXECTBO IIeNbIX YHCET,
MHOKECTBO PallMOHAIBHBIX YHCEJ, UPPALMOHATIBFHOE YMCII0, KBAAPATHBIA KOPEHb, MHOXKECTBO
NEHUCTBUTENBHBIX  YHCEN, TeOMETpUYecKas  WHTEpIpeTalus  HAaTypajbHBIX,  IIEJIbIX,
palroOHATBHBIX, IEUCTBUTEIBHBIX YHCEIT;

-IIOHUMATh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aMKUCH HATYPaJIbHOTO YKCIIa;

-BBIIOJHATHh BBIYUCICHUS, B TOM YHCJIE€ C MCIOJb30BAaHUEM MPUEMOB paIlMOHAIBHBIX
BBIYMCIICHHI;

-BBITIOJHATH OKPYTJIICHUE PAIIMOHATBHBIX YUCEN C 33/IaHHOU TOYHOCTHIO;

-CpaBHUBATh PallMOHAJIbHBIE U UPPALIMOHATIBHBIE YHCIIA.

2. ToxkaecTBeHHbIE MPE0OPA30BaAHMSI.

Y4eHHK HAy4YuTCH:

-BBITIOJHATh HECJIOXKHBIE MPeoOpa3oBaHMs JJisi BBIUUCICHUS 3HAUYECHUM YHCIIOBBIX BBIPAKCHUH,
coZepXalluX CTENEHU C HaTypalbHBIM IIOKAa3aTeleM, CTENEeHH C UEIbIM OTPHUIATEIbHBIM
MoKa3aTelieM;

-BBITIOJIHATH HECIIOKHBIE MTPe00pa30BaHUS IENbIX BBIPAXKEHHUI: paCKpPbhIBaTh CKOOKH, TPUBOIUTH
MOJ00HBIE ClIaraeMbI€;

- UCTIONB30BaTh (OPMYIBI COKPAIIEHHOTO YMHOXKEHUS (KBaJpaT CYMMBI, KBaapaT pPa3HOCTH,
Pa3HOCTh KBAJIPATOB) JUIs YIIPOILIEHUS BRIYMCIICHUN 3HAUYEHUN BBIPAKCHHUI;

-BBIMIOJIHATh HECIIOKHBIE MpeoOpa3oBaHUs APOOHO-TUHEHHBIX BBIPAKEHUNM W BBIPAKECHUN C
KBaJPaTHBIMU KOPHSIMH.

Y4eHMK MOJYYUT BO3MOKHOCTH HAYYNUTHCSH:

-BBITTOJHATh Pa3JI0KCHHE MHOTOUYJICHOB HAa MHOXKHTEIH OJIHAM W3 CIIOCOOOB: BBIHECEHHE 3a
CKOOKY, TPYNIHUPOBKA, UCTIOIB30BAaHUE POPMYI COKPAIIIEHHOTO YMHOYKECHHUS,

-BBIJICTISITH KBAAPAT CYMMBI i Pa3HOCTH OJHOYJICHOB;

-pacKJIaJIbIBaTh HA MHOXKUTENH KBApaTHBIA TPEXUIICH;

-BBITIOJHATh MPE0Opa30BaHUs BHIPAKEHUH, COMEPKAIINX CTETICHH C HETbIMH OTPUIIATEILHBIMHU
MOKa3aTeNsIMU, IEPEXOIUTh OT 3aMMCH B BUJE CTENIEHU C IEJIbIM OTPUIIATENbHBIM MTOKa3aTelIeM K
3aMmucH B BUJE ApOOH;

-BBIMIOJIHATE TIPe0OpazoBaHusl JIPOOHO-pAIIMOHATBHBIX BBIPAKEHUHN: COKpalleHue apolei,
MpUBEJEHNE alreOpandeckux ApoOeit K oO0meMy 3HaMEHATeNnto, CJIOKEHHE, YMHOXEHUE,
JeJIeHre anredpandeckux apooeii, Bo3BeneHue anredpandeckoit Apodu B HATYpaIbHYIO U IIENTYIO
OTPULIATENIbHYIO CTETICHb;

-BBIMIOJIHATH MTPEOOPa30BaHUS BEIPAKEHUH, COIEPIKAIIUX KBAAPATHBIC KOPHH,

-BBIJICNIATH KBaJIpaT CyMMbl WM Pa3HOCTU JABYWIECHA B BBIPAXKEHUSIX, COJACPKAIIUX KBaJpaTHbIC
KOPHU;
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-BBITIOJIHATH IPE0Opa30BaHUs BBIPAKEHHUN, COACPIKAIIMX MOIYIIb

3. YpaBHeHHUS U HePABEHCTBA.

Y4eHUK HAYYUTCH:

-oniepupoBaTh Ha 0A30BOM ypPOBHE MOHSATHSIMH: PABEHCTBO, YHCIOBOE PABEHCTBO, YpaBHEHUE,
KOPEHb YPAaBHCHMsI, PEUICHHE YPABHEHMs, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO, DPELLICHUE
HEPaBEHCTBA,

-IIPOBEPATH CIPABEIIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

-pelaTh HEPaBEHCTBA BTOPOU CTEIIEHU C OJHOU IIEPEMEHHOM;

-pelaTh CUCTEMBI JIMHEWHBIX YPAaBHEHUMN, HEPABEHCTB;

-IIPOBEPATD, ABJSAETCS JIU JAHHOE YUCIIO PELIEHUEM YpPaBHEHUs (HEPABEHCTBA);

-M300pakaTh PEIICHUS HEPABEHCTB M X CUCTEM Ha YUCIIOBOM MPSMOH.

Yd4eHHK NOJYyYUT BO3MOKHOCTh HAYUYHUTHCSH:

-OIIEpUpPOBAaTh IOHATUSAMHU: ypPAaBHEHUE, HEPABEHCTBO, KOPEHb YpPaBHEHUS, PpELICHUE
HEPAaBEHCTBA, PABHOCWIbHbIE ypaBHEHUS, O0JAcCTh ONpEJENICHUs YpaBHEHMs (HEpaBEHCTBA,
CHCTEMBbl ypaBHEHUH WM HEPABEHCTB);

-pemarb JpoOHO-INHENHBIE YPaBHEHNUS;

-pemarh NpOCTeHINe HPPAIIOHAIIbHbIC YPaBHEHNs BUa ./ f (x)=a, , [ f (x) =, /g (x);

-pelaTh YpaBHEHHS BUIA Xn =a,

-pelaTh ypaBHEHUs CIOCOOOM Pa3JI0KEHHsI HA MHOKUTENH U 3aMEHbI IEPEMEHHOM;
-UCIOJIb30BaTh METO/ HHTEPBAJIOB JUUIs pEILICHUs LIEbIX U IPOOHO-PALIIOHAIBHBIX HEPABEHCTB;
-JIMHEIHbIE YPAaBHEHUS U HEPABEHCTBA C I1apaMeTpaMu;

-pelaTh HECJIOKHbIE KBaJpaTHbIE YPAaBHEHUS C ApaMETPOM;

-pelIaTh HeCI0KHbIE CUCTEMBI JINHEHHBIX YpaBHEHHH ¢ TapaMeTpamy;

-pelaTh HECJIOXKHbIE YPaBHEHHUS B IIEJIbIX YUCIIAX.

4. ODyHKUHU

Y4eHuK HAy4YuTCH:

-HaXxOJIUTh 3Ha4eHHE (PYHKLNHU O 3aJaHHOMY 3HAUEHUIO apryMEHTa;

-HaXOMUTh 3HAUEHUE apTyMEHTa M0 3a/JaHHOMY 3Ha4€HUIO (DYHKIIMU B HECTIOXKHBIX CUTYAIHX;
-OIpEeIENSITh MOJIOKEHUE TOUYKHU M0 €€ KOOpJuHAaTaM, KOOPAUHATHI TOUKH MO €€ MOJIOKEHUIO Ha
KOOpPJMHATHOM IIOCKOCTH;

-no TpaduKy HAXOAWUTh OOJacCTb OMNPENENICHUS, MHOXKECTBO 3HAu€HUM, HyIH (QYyHKIUH,
IPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKHM BO3pacTaHusi M YyObIBaHUS, HamOoibliee U
HauMEHbIlIee 3HaYeHUS! PYHKIINH;

-CTPOUTH IpaduK JUHEHHON QyHKINY;

-IpOBEPATh, SBJIAETCA JU JaHHBIA Tpaduk TpapuKkoM 3aJaHHOW QYHKUMU (JIMHEHHOMH,
KBaJPaTUYHOM, 0OpaTHON MPONOPLIUOHAIBHOCTN);

-OnpeeNsITh NPUOIMKEHHBIE 3HAUCHUS KOOPAUHAT TOUKH IepeceyeHus TpadukoB GyHKIUMH;
-ollepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMH: IIOCIEA0BATEIbHOCTD, apudmMeTHueckas
Iporpeccusi, reoMeTpuieckas mporpeccus;

-pemaTh 3a7auyd Ha MPOrPECCHH, B KOTOPHIX OTBET MOXKET OBITh MOJY4YEH HETOCPEACTBEHHBIM
noacuérom 6e3 mpumMeHeHus Gopmyi.

Y4eHuK MoJIy4YuT BO3MOKHOCTD HAYUYHThCS:

-ONepUpoBaTh MOHATUAMHU: (QYHKIMOHAIbHAs 3aBUCUMOCTb, (YHKIUS, Trpapuk (yHKIUH,
crnocoObl 3agaHus (YHKIMM, apryMeHT M 3HaueHuWe (QYHKLUUHU, OOJAcTh ONpeAeieHUs U
MHOXECTBO 3HAue€HUH (QyHKUMH, HYIH (QYHKIUHM, POMEXKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTb (DYHKIIMH, YETHOCTH/HEUETHOCTD (DYHKIIUH;

-CTpOUTh TpapuKU JWHEHHOH, KBAAPaTUYHOW (YHKINHA, OOpAaTHOW MPOMOPIIMOHAIBHOCTH,

k
GyHKIINY BUA: y=a+m, y=x,y=2%x, y =|x|;
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-Ha TpUMepe KBaJIpaTUUYHON (YHKIMHM, HCIOIB30BaTh MpeoOpa3oBaHusi rpaduka (yHKIUU
y=f(x) nns nocrpoennus rpaduxos pynkuuii y = af (kx+b)+c;

-COCTaBJIATh ypaBHEHUs NPSAMOM IO 3aJaHHBIM YCIOBHUSAM: IPOXOISIIEH depe3 J1Be TOYKH C
3aJIaHHBIMM  KOOPJMHATAMHU, NPOXOJAIIEH Yepe3 MaHHYK TOYKY U NapajuIeIbHOW JaHHOU
MIPSMOM;

-ACCIIE0BaTh (PYHKIUIO 10 e€ rpaduKy;

-HaXOJUTh MHOYKECTBO 3HAYEHUI, HYJIU, NPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH
KBaJPaTUYHON ()YHKIIHH;

-0IIepUpPOBATh HOHATHAMMU: [10CJIEI0BATENbHOCTb, apudmeTnyeckas nporpeccus,
reoMeTpHUUEecKas IPorpeccusi;

-pelaTh 3a/1a4y Ha apu(pMETUUECKYI0 U TEOMETPUUECKYIO TPOrPECCHIO.

5. PenlieHNe TEKCTOBBIX 3a1a4

Y4eHuK HAy4YuTCH:

-pelaTh HECJIOKHBIE CIOKETHBIC 337a4ll pa3HbIX TUTIOB HAa BCE apu(hMETHUECKUE EHCTBUS;
-CTPOUTh MOJIEJb YCIIOBHS 3a7aud (B BUAE TaOJUIIbl, CXEMbl, PUCYHKAa WJIH ypaBHEHHS), B
KOTOpOM JJaHbl 3HAYEHUs JIBYX M3 TPEX B3aMMOCBSA3aHHBIX BEJIUYMH, C IIEJIbIO [TOMCKA PELICHUS
3ajauy;

-OCYILECTBIISITH CIIOCOO MOKCKA PEIIEHUs 33Ja4l, B KOTOPOM PacCyXJIE€HUE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO UM OT TPeOOBAaHUS K YCIOBUIO;

-COCTaBJIATD IIJIaH PELICHUs 3a/1a4H;

-BBIJIEJIATD JTAllbl PEILICHUS 3a/1a4H;

-UHTEPIPETUPOBATh BBIUUCIUTENbHBIE pE3yJbTaThl B 3ajJaye, MCCIEAOBATh IOJIyYEHHOE
pelIeHHe 3aj1auu;

-3HATh PA3IUYNE CKOPOCTEH 00BEKTA B CTOSUYEH BOJIE, IPOTUB TCUCHHS U 110 TCUCHUIO PEKH;
-pelaTh 3a/1auy Ha HaX0XKJIeHHE YacTH YUCIIa M YKcia 110 €ro 4acTH;

-pemiaTh 3a/a4i pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKHM, Ha JABH)KEHUE), CBS3bIBAIOLINX TPU
BEJIMYMHBI, BBIIEIATh 3TH BETMYMHBI U OTHOILIEHUS MEX]ly HUMH;

-HaXOJIUTh MPOLEHT OT YHCIIA, YUCIO MO MPOLEHTY OT HEro, HaXOAUTh NMPOLIEHTHOE CHU)KEHUE
WJIN TIPOLIEHTHOE TOBBIILIEHUE BEJINYHHBI,

-pelaTh HeCI0KHbIE JIOTHUECKHE 3a]Ja4l METOJIOM PaCCyKIACHUM.

Y4yeHHK MOJYyYHT BO3MOKHOCTb HAYYUThCSH:

-pemIaTh MPOCThIE U CIIOKHBIE 337a4l Pa3HbIX TUIIOB, a TAKXKE 3a7a4l OBBIIIEHHON TPYIHOCTH;
-MCIIOJIb30BaTh PA3HbIE KPATKHE 3aIMCH KaK MOJEIN TEKCTOB CIOXHBIX 3a7ad JJIs MOCTPOCHMUS
MOMCKOBOMW CXEMBbI U PEIlIeHNUs 33/1a4;

-pa3nu4aTth MOJENb TEKCTAa M MOJENb PEUICHMs 3aJadd, KOHCTPYHpPOBaThb K OJHOM MOJENH
pellIeHus] HEeCJI0KHOM 3aJ]aur pa3Hble MOJIEH TEKCTa 3a/1auH;

-3HaTh U NMPUMEHATh 00a crocoba Moucka pemeHus 3anad (0T TpeOOBaHUS K YCIOBHIO M OT
YCJIOBHS K TPEOOBAHMIO);

-MOJIEJIMPOBATh PACCYKJIEHUS ITPU MTOMCKE PELIeHMs 3a/1a4 C TOMOIIBIO Ipad-CXEMBbI;

-BBIJICJIAITDH ATAlbl pEIISHHs 3a/1a41 U CO/IepyKaHNe KaXKI0To dTarna;

-yMeThb BBIOMpATh ONTHMAJBHBIM METOJ pELIeHUs 3aJaud W OCO3HaBaTh BHIOOp MeTola,
paccMaTpuBaTh pa3InYHbIE METOBI, HAXOAUTDH Pa3HbIE PELIECHUS 3a7aul, €CJIU BO3MOKHO;
-aHaJIM3UPOBATh 3aTPYJHEHUS MPU PELICHUH 3a/1a4;

-BBITNIOJIHATD Pa3iIMyYHbIe IMPeoOpa3oBaHMs TNPEAJIOKEHHON 3aJaud, KOHCTPYHUPOBATh HOBBIE
3aJ]a4uM U3 TaHHOM, B TOM 4HClie OOpaTHBIE;

-MHTEPIPETUPOBATh BBIYUCIUTEIBHBIE pE3YJIbTAaThl B 3aJauye, MCCIEAOBATh IOJYyYEHHOE
pelLlIeHHE 3aaui;

-aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYaIlMM B3aWMHOTO PACIOJOXKEHUS JIBYX OOBEKTOB U
U3MEHEHHE UX XapaKTEPUCTUK ITPU COBMECTHOM JIBUXKEHHMH (CKOPOCTb, BPEMsI, pACCTOSIHUE) IIPU
pelICHUH 3a/a4 Ha JBUKEHHE JBYX OOBEKTOB KaK B OJHOM, TaK M B IPOTHBOIOJIOMKHBIX
HalpaBJICHUSAX;
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-ACCIIEZIOBaTh BCEBO3MOXKHBIE CUTYyallUM MpH pEIIeHUH 3aJad Ha JABIDKEHHE 110 peKe,
paccMaTpuBaTh pa3Hble CUCTEMbl OTCUETA;

-pemaTh pa3HooOpa3HbIe 331aYH «HA YaCTH;

-pemiaTb 1 OOOCHOBBIBATh CBOE€ pEIIEHUE 3a1ad (BBIACJIATH MAaTeMaTHMUYECKYIHO OCHOBY) Ha
HAXO0X/IEHNE YaCTH YMCiIa U YUCJIa 110 €r0 YacTU Ha OCHOBE KOHKPETHOT'O CMbICIIA Apo0H;
-0CO3HaBaTh U OOBACHATh MACHTUYHOCTB 3a/1a4 Pa3HbIX TUIIOB, CBS3bIBAIOLIUX TPU BEIMYHHBI
(Ha pa0OoTy, Ha MOKYIKH, HA IBUKECHUE);

-BBIIEJISITh 3TU BEIMYMHBI M OTHOLICHUS MEXIy HHUMH, NPUMEHATh UX NPH PELICHUU 3a7ad,
KOHCTPYUPOBATh COOCTBEHHBIE 33a]]a4 YKa3aHHBIX THIIOB;

-BJIa/IETh OCHOBHBIMH METOJAMHU PELICHHUs 337a4 Ha CMECH, CIIJIaBbl, KOHLIEHTPALUH;

-pemaTh 3aa4d Ha MPOICHTHI, B TOM YHCJIE, CIIOKHBIE TPOLEHTHI C 000CHOBAaHHEM, HCIIONIB3YS
pasHble CIIOCOObI;

-pemaTh JIOTHYECKUe 337a4ll pa3HbIMU CIOCO0AMH, B TOM YHCIE, C ABYMs OJIOKAaMH U C TpeMs
0JI0KaMM JAHHBIX C TOMOILBIO TaOJIMIL;

-pemaTh 3aJa4d M0 KOMOWMHATOPUKE W TEOPHH BEPOATHOCTEH Ha OCHOBE HCIOJIH30BAHUS
U3Yy4EHHBIX METOI0B U 0OOCHOBBIBATH PELICHUE;

-peraTh HECJIOXKHBIE 33/]a4i TI0 MATEMaTHYECKON CTaTUCTHKE,

-OBJIaJIETh ~ OCHOBHBIMH  METOJAaMM  pEIIEHUS  CIOKETHBIX 3ajad:  apu(MeTHdeckui,
anredpanvecKkuii, mepedop BapuaHTOB, TEOMETPUUIECKUH, TPaPUICCKHIA,

-IPUMEHSATH UX B HOBBIX, [10 CPABHEHUIO C U3YUYEHHBIMH, CUTYaLUIX.

6. CtaTncTuka  TeOpusi BeposiTHOCTE

Y4eHuK HAy4YuTCH:

-IMETh TPEJCTaBICHHE O CTATUCTHYECKUX XapaKTEPHCTUKAX, BEPOSTHOCTH CIYyYaiiHOTO
COOBITHS, KOMOMHATOPHBIX 3ajayax;

-pemaTh TpOCTEHIIHe KOMOWHATOPHBIE 3aJadyd METOAOM IMPSMOTO W OpPraHW30BAaHHOTO
nepebopa;

-IIPEJICTABIIATH TaHHBIC B BHJIE TAOJIHUII, TUarpaMM, rpa(ukos;

-YUTaTh UHPOPMALIUIO, TPEJICTABICHHYIO B BHJIE TaOIUILIbI, AMArpaMMBbl, rpaduka;

-OTIPeACTIATh OCHOBHBIE CTATUCTUYECKHIE XapaKTePUCTUKH YHCIIOBBIX HAOOPOB;

-OIICHUBATh BEPOSITHOCTb COOBITHUS B MMPOCTEHUIINX CITy4asiX;

-AMETh MPEJICTABICHHE O POJIH 3aKOHA OOJIBIINX YMCE B MACCOBBIX SIBICHUSX.

Y4yeHHMK NOJYyYHT BO3MOKHOCTb HAYYUThCSH:

-U3BJIEKaTh HHPOPMAIIHIO, IPEACTABIECHHYIO B Ta0IMIIaX, HA JUarpammax, rpadukax;
-COCTaBJIATh TaOJIMIIBI, CTPOUTH JUAarpaMMbl U rpadUKU Ha OCHOBE JIaHHBIX;

-OTIepUPOBATh TOHATHUAMHU: (AKTOPHAT YHWCIA, TEPECTAaHOBKHM M COYETAHHS, TPEYrOJbHHUK
ITackans;

-IPUMEHSTH TPABUIIO MTPOU3BEICHNS IPU PEIICHUU KOMOMHATOPHBIX 3a]1a4;

-OIIepUpPOBaTh MOHATUSAMU: CIyYalHBIM OMBIT, CIyd4allHBIA BBIOOP, HCIIBITAHUE, SJIEMEHTapHOE
ciry4daiiHOoe cOoOBITHE (MCXOJ), KIIACCHUECKOE OINPECICHHE BEPOSITHOCTH CIIYYaitHOTO COOBITHS,
olepanuu HaJ CIy4aiHbIMH COOBITUSMU;

-NpeACTaBIATh NHPOPMAIUIO C TIOMOIIBIO KPYTOB Diiepa;

-peraTh 33/1a4M Ha BHIYMCIIEHUE BEPOSITHOCTH € MOJICYETOM KOJIMYECTBA BAPUAHTOB C TIOMOIIBIO
KOMOWHATOPHKH.

7. UcTopusi MaTeMaTHKH

YdeHuK HAy4YuTCH:

-ONKCHIBaTh OT/JEJIbHBIEC BBIJAIOIINECS PE3YJbTaThl, TOJYyYSHHbIE B XOA€ Pa3BUTHI MaTeMaTHKU
KaK HayKH;

-3HaTh MPUMEPHl MAaTEMAaTUYECKHX OTKPBITMH M MX aBTOPOB, B CBSI3M C OTCUECTBEHHOH U
BCEMUPHOUN UCTOPUEH;

-[IOHUMATh POJIb MATEMAaTUKH B pa3BUTUU Poccum.

Y4YeHHMK NOJYyYHT BO3MOKHOCTh HAYYUThCSH:
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-XapaKTepU30BaTh BKJIA]] BBIIAIONINXCS MATEMATUKOB B Pa3BUTHE MATEMAaTUKH M HHBIX HAYYHBIX
obnacreii;
-IIOHUMATh POJIb MATEMATHKH B pa3BUTHH Poccum.

COJAEPKAHUE YYEBHOI'O IIPEIMETA «AJI'EBPA» (7 ki1acc)

1. To:xknecTBeHHBbIE IPe0OPaA30BAHUS.

YucnoBble 1 OyKBeHHbIE BbIPAKEHUSA

Bolpaxkxenue ¢ nepemMeHHOM. 3HaueHue BblpaxkeHMs. IloncraHOBKAa BBIpRXKEHHUH BMECTO
IIEPEMEHHBIX.

Ieabie BbIpa:keHUust

CreneHb ¢ HaTypalbHBIM IIOKa3aTeneM M e€ cBoiictBa. IlpeoOpa3oBaHusi BbIpakeHUl,
COJIEpKalINX CTEIEHH C HaTypaJIbHBIM I10Ka3aTeIeM.

OpnHouseH, MHOrouaeH. J[eficTBUs C OJHOYIEHaMU M MHOTrOWIEHaMH (CIIOXKEHHE, BbIYUTAHHE,
yMHOXkeHHUE). DopMysbl COKPAIEHHOTO YMHOXEHHS: Pa3HOCTh KBAJIpaToB, KBAApaT CyMMBbI U
pasHocTH. PaznoxkeHre MHOro4JieHa Ha MHOXHTENN: BBIHECEHUE OOLIEro MHOXKUTENS 32 CKOOKH,
rPYNIUPOBKA, IPUMEHEHNE (OPMYJI COKPALIEHHOTO YMHOXKEHUSI.

2. YpaBHeHUsI M HEPABEHCTBA.

PagBencrBa

YucnoBoe paBeHCcTBO. CBONCTBA YUCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ IEpEMEHHOM.

YpaBHeHus

[TonsiTue ypaBHeHUs M KOpHs ypaBHeHHdA. lIpencraBieHne O paBHOCWIIBHOCTH YPaBHEHHHU.
O6unacTp onpeneneHus ypaBHEHUs (00JaCTh TOMYCTUMBIX 3HAUEHUN IEPEMEHHOI).

JIuHeliHOe ypaBHEHHE M €ro KOPHHU

Pemienne nuueliHbIx ypaBHeHuil. JIuHeliHOe ypaBHeHHE ¢ mapameTpoMm. KonmyecTtBo KopHeu
JIMHENHOT 0 ypaBHEHU. PenieHue JIMHEMHBIX YPaBHEHU C IapaMETPOM.

Cucrembl ypaBHeHU

VYpaBHEHME C IByMs IIEPEMEHHBIMU. JINHENHOE ypaBHEHHE ¢ IByMs NIepeMeHHbIMU. [IpsiMas kak
rpaduueckas HWHTEpIpeTanust JUHEHHOro YypaBHEHHUS C JByMs IHepeMeHHbIMU. [lonsTue
CUCTEMBl ypaBHEHUH. PemieHue cucreMbl ypaBHEHM. MeTOnbI peIIeHHs CHUCTEM JIMHEHHBIX
YpaBHEHHUH C JBYMs TIEPEMEHHBIMU: TpapUUecKUil MEeTON, METOJA CIOXKEHHs, METOJ
nocTaHOBKU. CHUCTEMBI JIMHEWHBIX YPAaBHEHUH C I1apaMETPOM.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJJHOM NEPEMEHHOM. PelleHne cucTeM KBaJpaTHBIX HEPABEHCTB € OHOM
nepemeHHoi. M3o00pakeHue perieHus: CUCTeMbl HEPABEHCTB Ha YHUCJIOBOM MPsMOM. 3amuch
pEILIEHUs] CUCTEMBI HEPABEHCTB.

3. DyHKUMH.

IHousTue pyHkuuu

JlexapToBbl KOOpAMHATHI Ha IJIOCKOCTH. DOpMHUpOBaHUE MPEACTABICHUI O MeTanpeAMETHOM
HOHATUH  «KoOpauHaTb. CrnocoObl 3amaHus (YHKUMNA: aHAIMTHYECKUH, rpaduyeckuid,
tabnnyHblid. ['papuk ¢ynkuuu. [Ipumepsl QyHKIMHA, MoTydyaeMbIX B IMPOLECCE HCCIETOBAHUS
Pa3IMYHBIX peajbHBIX MPOILIECCOB M pelleHus 3afad. 3HaueHue (yHKUMHM B Touke. KycouHo
3aJjaHHbIEe (QYHKIUH.

JIuneiinas pyHKuus

CpoiictBa U rpaduk nuHEeWHON GyHKIUH. YTiI0BOH KoddduuueHT mnpsamoil. PacrnonoxxeHue
rpaduka JUHEHHON (YHKIHMH B 3aBUCUMOCTH OT €€ YriaoBoro koddduiumeHta u cBOOOTHOIO
wieHa. Haxoxnaenue Ko3(QGUIUEHTOB JIHMHEHMHON (QYHKIMM 10 3aJaHHBIM  YCIIOBUSIM:
IIPOXOXKACHHUE NPAMOM 4epe3 JBE TOYKHU C 33JaHHBIMU KOOPAMHATaMH, IIPOXOXKACHUE MPAMOMN
yepes IaHHYI0 TOYKY U MapajuieibHON JaHHOW MPSMOM.

I'papuxu pyHkuumii.

I'padux dyakmmm y= [x|.

4. PelmieHne TeKCTOBLBIX 33124
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3agaum Ha Bce apudMeTHYECKHE AeliCTBUS
Pemenne TekcToBBIX 3amau apudmermdyeckuM crocobom. Mcnonb3oBaHue TaOMI, CXEM,
qepTenceﬁ, APYrux CpeaCTB NpPCACTABJICHUA JAHHBIX P PCIICHHUU 3aJa4H.

Jloruyeckue 3axaumn

Pemenue norunueckux 3agau. Pemenue nornyeckux 3a1ad ¢ HOMOIIbIO IpadoB, TAOIHULL.

3agauu Ha IBMKeHHe, pa00Ty M MOKYIIKH

AHain3 BO3MOXHBIX CHUTyallMH B3aUMHOIO pACIHOJOXKEHHsT OOBEKTOB MNPU HUX ABHIKEHHH,
COOTHOILIEHUS] 0ObEMOB BBITOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agaum Ha 4YacTH, 1014, IPOLEHTHI

Pemenne 3amauy Ha HaxOXJAEHME YAacTH 4YMCIa M 4YMCIAa MO €ro yacTu. PemieHue 3agau Ha
IPOLEHTHI U 10yu. [IpuMeHenne nponopiuii Npy pereHny 3a1ad.

OcHOBHbIE MeTO[bl pellleHUs] TEeKCTOBBIX 3aJa4: apuPMETUUYEeCKHUd, anreOpanyecKuid,
nepebop BapuaHTOB. [lepBUuHBIE TMpeICTaBIEHUS O JPYrUX METOAax peleHus 3a7ay
(reomeTpuyeckre U rpauaeckue MeTO/IbI).

5. CraTucTuka U Teopusi BepOSITHOCTEM

CraTucruka

TabnuuHoe W Tpaduueckoe MPEACTaBICHHE NaHHBIX, CTOJIOYAThle M KPYIOBbIE JHArpaMMBI,
rpaduKy, IPUMEHEHUE TUarpaMM U rpaduKoB sl OMUCAHUS 3aBUCHIMOCTEN PEeabHbBIX BEIUYHH,
u3BjeueHre uHpopManuu U3 TabnuL, AuarpaMMm U rpadguko. OnucarenbHble CTaTUCTUYECKHUE
MOKA3aTeIM YWCJIOBBIX HA0OpOB: cpemHee apudMeTHyecKkoe, MeauaHa, HawOoJybliee U
HalMeHbllIee 3HaueHus1. Mepa paccerBaHuUs: pa3Max

6. UcTopusi MaTeMaTHKH

Bo3HukHOBEHHE MaTeMaTUKU KaK HayKH, 3Tarbl ee pa3BUTUsA. OCHOBHBIE pa3/iesibl MaTeMaTHKH.
Boigaromuecs MaTeMaTHKY U UX BKJIaJ B pa3BUTHE HAYKH.

3apoxeHue anredpsl B Henpax apupmeTuku. An-Xope3mu. Poxxiaenne OykBeHHON CHMBOJIMKH.
[TostBnieHre MeTO/1a KOOPAMHAT, MTO3BOJISIOIIETO MEPEBOIUTh T€OMETPHUUECKHE OOBEKThI Ha SI3bIK
anreOpsl. [losiBnenue rpadukoB Gynkmuii. P. lexapr, [1. @epma. [Ipumepsl pa3auuHbIX CUCTEM
KOOpJMHAT.

COJAEPKAHUE YYEBHOI'O INIPEIMETA «AJITEBPA» (8 kiacc)
1.Yucna.
PanuonanbHbIe YnCIa
MHo)ecTBO panMOHanbHBIX uucel. CpaBHEHHE palMOHAIbHBIX 4Hcel. JleHcTBusA cC
panuoHaIbHBIMU YKciamMu. [IpeacTraBienue panoHaIbHOTO Yncia JECATUUYHOM IPOOBIO.
HppanuoHajbHble YuCIa.
IlonsiTe wuppannoHanbHOro 4wncna. Pacno3HaBaHWe WppalMOHAIBHBIX 4ucesl. lIpumepsr

JoKa3aTenbcTB B anredpe. MppanumoHaabHOCTH qncna\/z . IlpumeHeHne B TE€OMETPHUH.
CpaBHeHuE UppaloOHAIbHBIX YUCell. MHOXKECTBO JEHCTBUTENBHBIX YHCET.

2.ToxnecTBeHHbIE IPe0Opa3OBaAHUS.

JIpoOHO-panMOHAIbHBIE BHIPAKEHUS.

Crenenb ¢ nensiM nokaszateneM. [IpeoOpa3oBanue IpoOHO-TUHEHHBIX BBIPAKEHHM: CIIOKEHUE,
YMHOXXEHUeE, Jlenenue. AnreOpanyeckas Apo0b. JlomycTuMble 3HaU€HHUs IEPEMEHHBIX B IPOOHO-
palMoHaldbHBIX  BbIpaxkeHusix. CokpaimieHue  anredbpamveckux  japoOei.  IlpuBenenue
anreOpanyeckux apobel k oOmemy 3HameHatento. [leiicTBust ¢ anreOpandeckumMu ApoOsMu:
CIIOKEHHe, BBIYUTAHHE, YMHOXXEHUE, JeJieHHWe, BO3BeleHue B creneHb. IIpeoOpaszoBanue
BBIPAXEHUM, COIEPIKALINX 3HAK MOTYJIS.

3.KBagpaTHbie KOpHH.

Apudmernueckuil  KBagpaTHBIH KopeHb. IlpeoOpa3oBaHue BBIPAKCHHMH, COJEpKAIIUX
KBaJpaTHble KOPHHU: YMHOJXKEHHE, ICIICHUE, BBIHCCEHHE MHOXUTENA M3-1IOJ 3HAaKa KOPHS,
BHECEHUE MHOXHTES M10J] 3HaK KOPHSI.

4.YpaBHeHUS U HEPaBEHCTBA.
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KBaapaTHoe ypaBHeHHE U €r0 KOPHH.

KBagparuele ypaBHeHus. HenosiHble KBajpaTHble ypaBHEHMs. J(MCKPUMHHAHT KBaJpaTHOIO
ypaBHeHus. Popmyrna KopHeil kBaapaTHOro ypaBHeHusi. Teopema Buera. Teopema, oOpaTHas
Teopeme Buera. Pemienue kBapaTHBIX ypaBHEHUMN: HUCTOIb30BaHUE (HOPMYIIBI Ui HAXOXKICHUS
KOpHEH, TpaduyecKuil METOJ peIICHHUs, pPa3lIoKeHWE Ha MHOXHTETH, MOA0O0p KOpHEH C
UCII0JIb30BaHuEM TeopeMbl Buera. KonnuecTBo KOpHeEH KBalpaTHOTO ypPaBHEHUS B 3aBUCUMOCTHU
OT €ro JUCKpUMHMHAHTA. YPaBHEHHS, CBOJUMBbICE K JIMHEWHBIM W KBajapaTHbIM. KBagparHbie
YPaBHEHUS C TAPAMETPOM.

JIpoOHO-panMOHAIbHbIE YPABHEHUS.

Pemenune mnpocredmmx ApoOHO-TMHEHWHBIX YypaBHEHUH. PemieHne apoOHO-parMOHATIBHBIX
ypaBHEHHUU. MeTO/bl pellleHus YpaBHEHHI: METOJbI PAaBHOCHIIBHBIX MPEOOpa3oBaHU, METOJ
3aMEHbI IEPEMEHHOM.

[IpocTeiinime uppannoOHaIbHbIE YPABHEHHS BU/IA \/ f(x)=a, \/ f(x)= \/ g(x)

Hepasencrsa.
Yucnossle HepaBeHcTBa. (CBOMCTBAa YHCIOBBIX HepaBeHCTB. lIpoBepka cnpasennmBocTH
HEPaBEHCTBA IPH 33JaHHBIX 3HAUEHUSAX NepeMeHHbIX. HepaBeHcTBO ¢ nepemenHoi. CTporue u
HecTporue HepaBeHcTBa. O0acTh oIpeesieHus] HepaBeHeTBa (001acTh JONYCTUMbIX 3HaYEHUH
nepemMeHHoil). Penienne muHeHHbIX HEPABEHCTB.
CucreMbl HepaBEeHCTB.
CucreMbl HEpaBEHCTB C OJHOM MepeMeHHOW. PelieHne cucteM JMHEHMHBIX HEPAaBEHCTB C OJHOMU
IIEPEMEHHOM: INHENHBIX, KBaJPaTHBIX.
N300paxeHue penieHusi CUCTEMbl HEPAaBEHCTB HA YMCIIOBOM MPAMOM. 3alUCh PELICHUs] CUCTEMBbI
HEPABEHCTB
S5.®yHkumu.
OOpaTHast NpPONOPUHOHAIBHOCTb.
CaoiicTBa QyHKIUH y - K . I'mnep6ona IlpencrapneHne 06 aCHMITOTAX.

X

I'paduxu pyHKuui.

I'paduku pyskImii y =/x,y=3/x.

6.Pemmienne TeKCTOBLIX 33/1a4.

3anaum Ha Bce apudMeTHUECKHUE AeHHCTBUA.

Pemenne TtekcToBbIX 3amad apudmernueckuMm crnocoboM. HMcmonb3oBaHue TaOmUI, CXeM,
yepTexel, Jpyrux CpeCcTB NPECTABICHUS JaHHBIX MIPH PEIICHUN 3a]Ja4H.

3agauu Ha 1BMKeHHe, pa00Ty M MOKYIKH.

AHaiu3 BO3MOXHBIX CHTyallMi B3aUMHOTO pPACIHOJIOKEHHsS OOBEKTOB MNpPH HUX JABHXKEHHH,
COOTHOIIEHHUSI 00BEMOB BBITIOJTHAEMBIX padOT MIPU COBMECTHOU padoTe.

3agayu Ha YacTH, 1014, IPOLEHTHI.

Pemenne 3agay Ha HaxXoXKJIEHUWE YacTH YHUCIIA U YHUCHIA MO ero 4actu. Pemenue 3amay Ha
IPOLEHTHI U 101u. [IpuMeHeHne nponopuuil Npu peleHUH 3a4ad.

Jlornueckue 3agaum.

Pemienune noruueckux 3agad. Pemenne nornyeckux 3aaay ¢ HOMOIIbIO IrpadoB, TaOIHII.
OcHoOBHbIE MeTOAbI pelleHUs] TEeKCTOBbIX 3aJad: apu@MeTHUecKuid, anredpanyecKui,
nepebop BapuaHTOB. [lepBUuHBIE TMpeJNCTaBIEHUS O JPYrUX METOJaX peUIeHUs 3a/aad
(reomeTpuueckue U rpaduyecKue METOIbI).

7.CTaTHCTHKA ¥ TEOPUsI BEPOATHOCTEIA.

CraTucruka.

CnyuaiiHas W3MEHYMBOCTh. l3MeHuUMBOCTH TIpuM M3MEpeHMsX. Pemaromume npasuia.
3aKOHOMEPHOCTH B U3MEHUYMBBIX BEJIMYMHAX. Jlucnepcus u cTaHIapTHOE OTKJIIOHCHHE.
8.McTopusi MATEMaTHKHU

beckOHEYHOCTh MHOKECTBA IPOCTBIX 4Mces. Uncna ¥ IIUMHBI OTPE3KOB. PanlnoHalIbHBIE YuCIa.
[TorpeGHOCTH B pparmoHanbHbIx uncnax. lkona [Tudaropa
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COILEPKAHUE YYEBHOI'O ITIPEJAMETA «AJIT'EBPA» (9 kaacc)
1.To:xnecTBeHHbIE IPe0OPa30BaAHMS.
AuredpanyecKue BbIpasKeHH.
KBagpatublii TpexuieH. Pa3noxkeHrne KBagpaTHOro TPEXUIECHA Ha JIMHEHbIE MHOXKHUTEIH.
2.YpaBHeHUS U HEPABEHCTBA.
KBaapaTHoe ypaBHeHHe M €ro KOPHHA
bukBanpaTHbie ypaBHEHUS.
JApoOHo-pannoHaJIbHbIE YPABHEHUS
MeTonpl pernieHHusl YpaBHEHHM: METOABl PABHOCHIIBHBIX MPeoOpa3oBaHUM, METOJ 3aMEHBI
nepeMeHHo#, rpaduueckuid meton. Mcmonb3oBaHWME CBOWCTB (YHKIMH TpU  peUICHUU
YpaBHEHUM.

VYpaBHeHuUs BUa x"=a. YpaBHEHMS B LIEIBIX YHACTIAX.

HepaBeHncrBa

KBaznparHoe HEpaBeHCTBO U €ro pelieHus. PelieHue KBaJpaTHBIX HEPABEHCTB: MCIOJb30BaHUE
CBOWCTB M rpaduka KBaJpaTU4YHOW (PYHKIIMH, METO HHTEPBAJIOB. 3alKCh PELICHNs KBapPaTHOIO
HEPaBEHCTBA.

Perenue nenbix U IpoOHO-paliMOHAIBHBIX HEPABEHCTB METOJIOM HHTEPBAJIOB.

3.®OyHKIUH.

HousiTne pyHKkuum.

CpoiicTBa (yHKIMHA: OONACTh ONpPEACICHHS, MHOXXECTBO 3HAYCHHU, HYIH, NPOMEXKYTKH
3HAKOIOCTOSHCTBA, YETHOCTH/HEUETHOCTh, IPOMEXKYTKH BO3pAacTaHUs U yObIBaHUs, HauOOJIbIlIee
¥ HanMeHbIIee 3HadeHus. Vccenopanue GyHkmu o e€ rpaduky.

[TpencraBnaenue 06 acuMOTOTAX.

HenpepriBHocTh (yHkuu. KycouHno 3aganHble QyHKIHH.

ToxnecTBeHHBbIC IPEOOPa3OBAHMSA.

Lenble BoIpaeHust

KBazpaTHblil Tpex4seH, pa3iokeHUe KBaApaTHOTO TPEXWIEHA HA MHOXKHUTEIH.

KBagpaTnunas pyHkuus.

CaoiicTBa 1 rpaduk kBaapaTHuHol pyHkuuu (mapadona). [loctpoenue rpaduka KBagpaTUIHON
¢ynkuuu no toukam. HaxoxaeHnue Hyned KBaJpaTHUHOW (DYyHKIMM, MHOXECTBAa 3HAa4YECHUH,
IIPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA, MPOMEKYTKOB MOHOTOHHOCTH.

I'padpuxn ¢pynkuuii. [IpeoOpasoBanue rpaduxa pynkuun y = f (x) 118 HOCTpOeHUs rpaduKkoB

ynxumii Buna y =af (kx+b)+c.

k
I'paduku pyHKUMI y:a+X—b, Yy =3x, y=|x.
+

ITocsienoBaTeIbHOCTH U MPOTPECCHH.

YucnoBas mocien0BaTeNbHOCTh. [IpuMepbl 4MCIOBBIX TMOCIEN0BATENbHOCTEN. beckoHeuHble
nocie0BaTenbHOCTH. ApudmMmernueckass mnporpeccus u e€ cBocTBa. ['eomerpuueckas
nporpeccusi. Popmyna oOImIero uieHa M CYMMBI N TEPBBIX UWIEHOB apU(PMETHYECKOH u
reOMETPHUUYECKOM Iporpeccuil. Cxonasmascs reoMmeTpruiecKas Iporpeccus.

4.PeleHne TeKCTOBLIX 331a4.

3anaum Ha Bce apugMeTHUECKHUE AEHCTBUSA.

Pemenne TeKkCTOBBIX 3amau apu@meTnuyeckuM crocoboM. HMcmonb3oBanue TabmUI, CXeM,
qepTemeﬁ, APYrux Cp€acCTB MPEACTABIICHHA JaHHBIX IIPU PCIICHUHN 3aJ]a4u.

3agauu Ha YacTH, 10JIM, IPOLEHTHI.

Pemenne 3agady Ha HaXOXJAEHUE YacTH 4YMCIIAa M 4YMCIA MO €ro 4dactu. Pemenuwe 3agad Ha
IIPOLICHTHI U A0aU. [IpuMeHeHne nponopuuii Npy peIeHuH 3a4a4.

3anauyu HA IBUKeHH e, Pad0Ty M MOKYNKHU

AHain3 BO3MOXHBIX CHTyallUd B3aUMHOTO pPAacIoNIOKEHHs OOBEKTOB MpPHU HMX JIBUKCHUH,
COOTHOINIEHUSI 00bEMOB BBITIOTHAEMBIX PA0OT ITPH COBMECTHOM padoTe.

18



Jlornueckue 3agauu.

Pemenue norunueckux 3agau. Pemenue nornyeckux 3aiay ¢ HOMOIIbIO IpadoB, TAOIHULL.
OcHOBHbIE MeTOJbl pellleHUs] TEeKCTOBBIX 3aja4: apuPMETUUYEeCKHuid, anreOpanyecKuid,
nepebop BapuaHTOB. [lepBUuHBIE MpeICTaBIEHUS O JPYrUX METOAax peleHHus 3anay
(reomeTpuueckue U rpauueckue MeTO/Ibl).

5.CrarucTuka u Teopusi BEpOSITHOCTEI.

Cayuaiinbie coObITHS

Cny4aifHble OMBITHI  (PKCIIEPUMEHTBI), JJIEMEHTapHbIC CIIy4ailHbIe COOBITHSA  (MCXOIBI).
BepositHocTi  snemeHTapHbIX  coObITUH. COOBITUST B CIy4alHBIX OKCIEPUMEHTaxX U
0J1aronpUATCTBYIOIINE 3JIEMEHTapHble cOObITHA. BeposTHOCTH ciaydalHBIX cOOBITHH. ONBITH €
PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU COOBITHSAMU. Kitaccmueckue BEpOSITHOCTHBIE OIBITHI C
UCIOJIb30BaHUEM MOHET, KyOukoB. IlpeacraBieHue coObITHI ¢ MOMOLIBIO Auarpamm Oiiepa.
[TpoTuBONONOXKHBIE COOBITUS, OOBENMHEHHE M TepeceueHue coObITHi. [lpaBmiio croxeHus
BeposiTHOCTe. Ciyuaiinblii  BbIOOp. IlpesacraBieHue sSKclepuMeHTa B BHJIE  JIepeBa.
HesaBucumslie COOBITHSL. YMHOXEHUE BEPOSITHOCTEN HE3aBUCUMBIX COOBITHH.
[TocnenoBarenbHble He3aBUCHMBbIE HcnbITaHus. I[lpencraBieHne o HE3aBUCHUMBIX COOBITUSX B
YKU3HU.

DJIeMeHThl KOMOUHATOPHKH

[IpaBmiio yMHOEHUs, NEepecTaHOBKH, (akTopuayn uyuciaa. CoueTaHHss M YHUCIO COYETAHUU.
®opmyna uucna couetaHui. TpeyronapHuk Ilackansa. OnelTel ¢ OONBIIMM — YHCIOM
PAaBHOBO3MOJKHBIX 3JIEMEHTapHbIX COOBITUH. BblunciieHne BeposSTHOCTEH B ONBITax C
OpUMEHeHHEeM KOMOMHATOpHBIX Qopmyn. Wcnbitanus bepuymm. VYemex u Heynaua.
BeposiTHOCTH COOBITHI B ceprH UCTIBITAaHUN bepHysum.

Cay4aiiHble BeJIH4YMHBI

3HAKOMCTBO CO CIIy4allHbIMHM BEIMYMHAMHU Ha MpPHUMEpPax KOHEUHBIX TUCKPETHBIX CIydyalHBIX
BenuunH.  Pacnipenenenue  BeposTHocTe.  Maremarmdeckoe — oxupanue.  CBolcTBa
MaTeMaTHu4eckoro oxwuaanus. [lonsTue o 3akoHe OonbIIKMX yuces. M3mepeHue BeposTHOCTEH.
[IpumeHeHne 3akoHa OONBIIMX YHCET B COLMOJIOTHMH, CTPaxOBAaHWHU, B 3]PAaBOOXPAHEHUH,
oOecrieueHnH Oe30MacCHOCTH HACEIEHUSI B UPE3BbIYAHBIX CUTYAIHX.

6. UcTopusi MaTeMaTHKH

I1. ®depma, ®. Buer, P. Jlexapr. Ucropuss Bompoca o HaxoxaeHun (GopMyln KopHEH
anreOpanyeckux ypaBHeHHH cteneHeill, 6onpmmx yerbipex. H. Tapranss, . Kapnano, H.X.
AobGens, 3. Ianya.

3anaua Jleonapno Ilmzanckoro (Pubonauum) o Kponukax, uncina PuboHauuu. 3amada o
maxmaTHou focke. CXOAMMOCTh T€OMETPUUECKON MPOTPECCUH.

Hcrokn Teopuu BEPOATHOCTEH: CTpaxoBoe A€o, azaprHbie urpbl. II. depma, b.Ilackans, .
bepnymu, A.H.Konmoropos.

Ponp poccuiickux yueHelx B paszButuu Marematuku: JI. Oitnmep. H.M. JloGaueBckwii,
[1.JI.Yeo6nmmes, C. KoBanesckas, A.H. Kommoropos.

Marematuka B pa3Butuu Poccum: Ilerp |, mkona mMaTeMaTMdeckux M HaBUTAIKUX HayK,
pasButHe poccuiickoro ¢uiota, A.H. Kpsimos. Kocmuueckas nporpamma u M.B. Kenuprm.
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TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

e TemaTuueckue pasaejbl Kou-Bo KonTposibHble u
/i 4acoB AUATHOCTHYECKH e
MepONnpUsITHS
1 BolpaskeHus1, TOXAeCTBa, ypaBHEHUS 21 2
2 DyHKIHUH 11 1
3 Crenensb ¢ HATypaJIbHBIM MMOKa3aTeIeM 11 1
4 MHuorouseHsl 17 2
9) DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS 18 2
6 CucreMbl TMHENHBIX YPABHEHU. 14 1
7 IToBTOpEeHME Kypca 7 Kinacca 13 1
Hroro 105 10
TEMATHUYECKOE IINITAHUPOBAHHUE 8 KJIACC
No TemaTnueckue pasaeibl Kou-Bo KoHTpoibHbIe H
w/n 4acoB ANATHOCTHYECKHe
MepOonpHUsITHs
1 PanmonansHbIe 1podu 23 2
2 KBanparHble kopHU 17 2
3 KBagparHble ypaBHEHHS 11 1
4 Jpo6HO-palinoHaIbHbIE YpaBHEHHUSI 11 1
5 Hepaenctpa 18 2
6 CreneHp ¢ LeNbIM [OKa3zareiaeM. OJeMeHTHl | 12 1
CTaTUCTHKH
7 IToBTOpEeHHE. DNEMEHTBI CTAaTUCTUKHU 13 1
UTOro 105 10
TEMATHUYECKOE IINTAHUPOBAHMUE 9 KJIACC
Ne TemaTH4eckue pazaenbl Koua-Bo Kontpoabubie u
m\n 4acoB ANATHOCTHYECKHe
MepOonpHUsiTHs
1. KBanpatnunas GpyHKIms 23 2
2. VYpaBHeHUsI W HepaBeHCTBa BTOpOM crenenn c | 18 2
OJIHOU IIEPEMEHHOM
3. YpaBHEHUs ¢ ABYMSI IEPEMEHHBIMU M UX cucTeMbl | 21 2
4. Apudmernueckas 1 reoMeTpuIecKas Iporpeccuu 14 2
S. DJIEMEHTHI CTATUCTUKH U TEOPHUH BEPOSITHOCTEN 13 1
6. IToBTOpeHME 13 1
Hroro 102 10
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«"EOMETPHUSA» (7-9 xaacc)

IIpeaMeTHbIe pe3ybTaThl

1.I'eomeTpnueckne GUrypsl

Y4yeHUK HAYYUTCS:

-oTnIepupoBaTh Ha 0A30BOM yPOBHE MOHATHSAMH F€OMETPHUECKUX (DUTYD;

-U3BJIeKaTh HH(OPMALIUIO O TEOMETPUUECKUX (UTYpax, IPEICTABICHHYIO Ha YepPTeKax B IBHOM
BU/IE;

-IIPUMEHSATh JJIs pelIeHHs] 3a/lad reoMeTpuueckue (akThl, €ClIM YCIOBUS UX MPUMEHEHUS
3aJaHbl B IBHOH (Qopme;

-peniaTh 3a/1a4 Ha HaX0XKJIEHUE T€OMETPUUYECKUX BEITMUHH 10 00pa3liaM WK aJrOpUTMaM.
Y4YeHuK MoJIy4YUT BO3MOKHOCTh HAYUYHThCS:

-ONepPUPOBATh MOHATUSIMHU T'€OMETPUUECKHUX (pUryp;

-W3BJIEKATh, HHTEPIIPETUPOBATH M MPEOOPA30BHIBATH HH(POPMAIIHIO O TEOMETPHUECKUX (PHUTYypax,
MIPE/ICTABJIICHHYIO HAa YEPTEXKAX;

-IPUMEHATh TeoMeTpuyeckue (akThl A PELIeHUs 3aJady, B TOM 4HCIE, MPEAosarariux
HECKOJIBKO LIaroB pelICHUs;

-(opmynupoBaTh B MPOCTEHUIIHNX CITydasiX CBOWCTBA M MPU3HAKH QUTYD;

-JI0Ka3bIBaTh T€OMETPUUECKUE YTBEPKICHHUS.

-BJIA/IETh CTAaHAAPTHOH Kilaccuukanueit miockux Guryp (4eTIpEXyroJIbHIUKOB)

2. OTHOLICHUSA

Y4YeHuk HayuuTcs:

- olepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMU: PABEHCTBO (PUTYp, paBHbIE (PUTYPHI, PABEHCTBO
TPEYrOJIbHUKOB, NapajuIeIbHOCTh MPSAMBIX, NEPHEHAUKYISIPHOCTh TMPSMBIX, YIJIBI MEXIY
MPSIMBIMU;

OIepupoBaTh Ha 0A30BOM YPOBHE MOHATUSMU: TAPAIIEIIbHOCTD MPSIMBIX, IEPIEHIUKYIISIPHOCTD
IPSIMBIX, YTJIbI MEXIY NPSAMBIMH, IEPIIEHANKYIISIP, HAKJIOHHAS, IPOEKLH.

- HCMOJb30BaTh OTHOIICHHS MJIsl PEIIeHUs MPOCTEHIIMX 3a/Jad, BO3HUKAIOIIUX B peabHOMN
JKU3HU.

-OonepupoBaTh Ha 6a30BOM YpOBHE MOHATUSAMU: IEPIICHIUKYJIISAP, HAKIIOHHAS, TPOEKIIHS.
Y4eHHK MoJy4YUT BO3MOKHOCTD HAYUYHThCS:

ONepUpOBaTh MOHSTHUSIMU: PABEHCTBO (UTYp, paBHblEe (UIYpbl, PaBEHCTBO TPEYrOJIbHUKOB,
NapaJuIEIbHOCTD MPSAMBIX, IEPIEHAUKYISIPHOCTD NPSAMBIX, YIJIBI MEXKIY IPSIMBIMU.
-ONepUpOBaTh MOHATUSIMU: NEPIEHIUKYIIAP, HAKIIOHHAS, MPOEKIUs, ogooue ¢puryp, nogo0HbIe
(burypsl, 1oJ00HbIE TPEYTOJIbHUKH;

-puMeHsATh Teopemy daneca u TeopeMy 0 IPONOPILUOHATBLHBIX OTPE3Kax MPHU PelIeHUH 3a1a4;
-XapaKTEPU30BaTh B3aMMHOE PACIOJIOKEHNE IPSIMOM U OKPY)KHOCTH, ABYX OKPY>KHOCTEM.

3. U3MepeHNs U BbIYHCJICHUSA

Y4eHHK HAy4YuTCH:

- BBIMOJHATh U3MEPEHHUE UIMH, PACCTOSHUN, BEIMYMH YIJIOB, C TIOMOIIbI0 MHCTPYMEHTOB IJIf
W3MEpPEHUH JUIMH U YTJIOB;

- BBIUUCIISITh PACCTOSTHUS Ha MECTHOCTH B CTAHJAPTHBIX CUTYaIUSX, IJIOMIAAN B MPOCTEHIINX
cllyyasix, IpUMEHATh (POPMYJIbl B MPOCTEHIINX CUTYalUsSX B IOBCETHEBHOMN JKU3HU

-IPUMEHSATH (GOPMYJIBI IEPUMETPA, IO,

-puMeHsATs Teopemy [lucdaropa, 06a3oBble TPUTOHOMETPUYECKHE COOTHOLICHMS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTIOMIAAECH B MPOCTEUIINX CIydasiX

-IPUMEHATh (POPMYJIBI MEpUMETpa, IUIOMAAM U 00BEMa, TUIOMAAN TOBEPXHOCTH OTICIBHBIX
MHOT'OIPAHHUKOB ITPU BBIUHCIIECHUAX, KOT/1a BCE JAHHBIE UMEIOTCS B YCIOBUU;

-0a30BbI€ TPUTOHOMETPUUECKUE COOTHOIICHUS /ISl BEIYMCICHUS JUTMH, PACCTOSIHUM, TUTOIIAIeH B
MPOCTEUIIINX CIydasiX.

Y4YeHuK MoJIy4YuT BO3MOKHOCTD HAYUYHThCS:
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- OIIEpUPOBATH MIPEACTABICHUSAMH O AJIMHE;

- OIIepUpPOBATh OOJIEE IUPOKUM KOJIUUECTBOM (POPMYJI JUIUHBI,

- (hopMyIHpPOBATh 33a7]a4U HA BEIYUCICHHUE JTUH

OIIEpUPOBATH IIPEICTABICHUAMHU O ILIOIIAAH KaK BEJIMUYNHAMU;

-IpUMeHsATh Teopemy ITudaropa, Gopmyinsl miomanmy;

-0IIepupOBaTh 00JIee MHUPOKUM KOJINYECTBOM (POPMYJT IJIOLIA/IH;

-IPUMEHSATh TPUTOHOMETPHUECKUE (POPMYIIBI [Tl BEIYUCIICHHUH B 00JI€€ CII0KHBIX CITydasix;
-(popmynupoBaTh 3a/1aun Ha BHIYMCIIEHUE IJIOLIA/Iel U pelaTh ux.

-IPUMEHATH  (POPMYJIBI TUIOMIAH, 00BEMA MPU PELICHUH MHOTOIIArOBBIX 337134, B KOTOPBIX HE
BCE JIAaHHbIC NIPEJICTABIICHBI IBHO, @ TPEOYIOT BBIUNCIICHUI;

-0TIepUpOBaTh 0OJIee MUPOKUM KOJINYECTBOM (hOPMYJI JUTHHBI, TUIOIIAAH, 00bEMA;

-BBIYUCIIATh XapaKTEPUCTUKU KOMOUHAIMHA (GuUryp (OKpy>KHOCTEH U MHOIOyTOJIbHUKOB);
-BBIYUCIIATH PACCTOSHUS MEXAY (PUTypamu;

-[IPUMEHATh TPUTOHOMETPHUECKUE (POPMYJIBI JUIs BEIYUCIEHHUH B 00JI€€ CII0XKHBIX CITydasiX;
-IIPOBOJIUTH BBIYMCIIEHUS HA OCHOBE PABHOBEJIUKOCTU U PAaBHOCOCTABJICHHOCTH;

-[IPOBOJIUTH MPOCThIE BBIYMCICHHS HA O0BbEMHBIX TENaX;

-(popmynupoBaTh 3a1a4M Ha BEIYMCIICHUE JUTHH, TUTOMAIeH 1 00BEMOB U pelaTh UX.

4. I'eomeTpu4yecKkue NOCTPOCHUA

Y4YeHuk HayuuTcs:

- n300paXkaTh THUIIOBBIE IJIOCKHE (UIYpbl M (UIYpbl B MPOCTPAHCTBE OT PYKU M C MOMOIIBIO
MHCTPYMEHTOB;

- BBINOJIHATH MPOCTEHIINE TOCTPOSHUS HA MECTHOCTH, HEOOXOIMMBbIE B PeaIbHOM JKU3HU
-M300pakaTh THUIIOBBIE IUIOCKHE (PHUTYpBI M (HUTYpHl B HMPOCTPAHCTBE OT PYKH U C IOMOIIBIO
UHCTPYMEHTOB.

Y4YeHuK MoJy4YuT BO3MOKHOCTh HAYUYHThCS:

-1300pakaTh TeOMeTpUYECKHe (PUTYPHI [0 TEKCTOBOMY U CUMBOJIBHOMY OIHMCAHUIO;

-CBOOOJTHO ONIEPUPOBATh YEPTEKHBIMUA HHCTPYMEHTAMU B HECIIOKHBIX CITydasx;

-BBIIIOJIHATH TOCTPOECHUS TPEYT OJIbHUKOB;

-IIPUMEHATH OTAEJIbHBIE METObI IOCTPOCHUHN LIUPKYJIEM U JIMHEWKOW M IIPOBOJIUTH MPOCTEHIINE
MCCJIEJOBAHMSI UMCIIA PEILICHUI;

-M300pa)kaTh THUIOBBIE IUIOCKHE (QUTYpPHI W OOBEMHBIE Te€Ja C TMOMOIIBI0 TMPOCTEHIIHNX
KOMIIBIOTEPHBIX HHCTPYMEHTOB.

-1300pakaTh TeOMEeTpUYeCKue GUIyphl IO TEKCTOBOMY M CHMBOJIBHOMY OIMCAHUIO;

-CBOOO/IHO ONIEpUPOBATh YEPTEKHBIMU MHCTPYMEHTAMHU B HECIIOKHBIX CIIydasix;

-IIPUMEHATH OTAEJIBHBIE METOBI IOCTPOCHUHN LIUPKYJIEM U JIMHEUKOW M NMPOBOJUTH IPOCTEUIINE
MCCJIEJOBAHMSI UNCIIA PEILICHNUI;

-M300pakaTh THUIOBBIE TIUIOCKHE (QUTYphl W OOBEMHBIE TelNa C TOMOIIBIO MPOCTEUIINX
KOMIIBIOTEPHBIX UHCTPYMEHTOB

5. 'eomeTpuyeckue npeodopazoBaHus

Y4eHHK HAy4YuTCH:

OIepupoBaTh Ha 0a30BOM YpOBHE MOHSTUSIMH BEKTOP, CyMMa BEKTOPOB, IPOU3BEJCHHE BEKTOpa
Ha YMCJI0, KOOPAUHATHI HA IUIOCKOCTH;

-OnpeseNsITh MNPUONMKEHHO KOOPAMHATHI TOYKM MO €€ H300paKeHHI0 Ha KOOPAWHATHOM
IJIOCKOCTH;

-MCIOJb30BaTh BEKTOPHI JUIsI DPEIICHHMS MPOCTEMIIMX 3adad Ha ONpPENEIeHUE CKOPOCTH
OTHOCHUTEJIBHOTO JIBUJKEHUS

-OnpeseNsITh MNPUONMKEHHO KOOPAMHATHI TOYKM MO €€ H300paKeHHI0 Ha KOOPAMHATHOM
IJIOCKOCTH;

Y4eHHK MOJIy4YHT BO3MOKHOCTD HAYYHUThCSH:

-ACIIOIb30BaTh MOHATUS BEKTOPOB U KOOPAMHAT JUIs pEeIIeHUs 3aj1a4 1o ¢pusuke, reorpadguu u

Apyrum
y4eOHBIM IMPEeIMETaM.
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-OIIEPUPOBaTh MOHATHSAMH BEKTOpP, CyMMa, pPa3HOCTb BEKTOPOB, IPOM3BEJIECHUE BEKTOpa Ha
YUCJIO, YroJd MEXIy BEKTOpaMH, CKaJsIpHOE IPOU3BEJCHHE BEKTOPOB, KOOPIMHATHI Ha
IJIOCKOCTH, KOOPJIMHATBI BEKTOPA;

-BBIMIOJIHATD JCHCTBUS HAJl BEKTOpaMU (CIIOKEHUE, BRIYUTAHHE, YMHOKEHHE Ha YHUCIIO);
-BBIYMCIIATH CKAJSIPHOE IIPOU3BE/ICHUE;

-OIpEAEIIATh B IPOCTEUIINX CIIydasiX YroJl MEX]y BEKTOPaMu;

-BBIIIOJIHATh PA3JIOKEHUE BEKTOpa HAa COCTABIIAIOIINE, INPUMEHSTh IOJYyYEHHBbIE 3HAHUS B
¢dusnke, MOIB30BaThCA (POPMYJION BBIUMCICHHUS PACCTOSHUS MEXKIY TOYKAaMHU MO H3BECTHBIM
KOOpJAWHATaM, HCIIOJIb30BaTh YpaBHEHUS (PUTYp IS PELICHHS 3aa4;

-IIPUMEHATh BEKTOPbl W KOOPAMHATHI I PELICHUS T€OMETPUYECKUX 3a7ad Ha BBIYMCIICHHE
JUIMH, YTJIOB.

6. UcTopusi MaTeMaTHKH

Y4YeHuk HayuuTcs:

-OIKUCHIBATh OT/AEJIbHBIC BBIAAIOLIMECS PE3YNbTAaThl, IOJYYEHHBIE B XO/I€ PA3BUTUSI MaTEMaTUKHU
KaK HayKU;

-3HaTh NPUMEPbl MAaTEMaTUYECKUX OTKPBITUH M HX aBTOPOB, B CBSI3M C OTEYECTBEHHOU M
BCEMHUPHOH UCTOPHUEH;

-[IOHUMATh POJIb MATEMAaTUKU B pa3BuTuu Poccum.

Y4YeHuK MoJIy4YuT BO3MOKHOCTh HAYUYHThCS:

-XapaKTepU30BaTh BKJIA]l BHIJAIOLIMXCS MATEMATUKOB B Pa3BUTUE MATEMATUKUA U MHBIX HAYYHBIX
o0OJacrei;

-[IOHUMATh POJIb MATEMATUKU B pa3BuTUu Poccum.
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COJAEPKAHUE YYEBHOI'O IIPEJIMETA «I'EOMETPHS» (7 kaacc)

1.I'eomeTpuueckue GUrypsbl.

@Durypsl B reoMeTpHU M B OKPYKaloLemM Mupe.

['eomeTpuueckass ¢urypa. DopmMupoBaHUE MPEICTaBICHUH O METaNpeIMETHOM TMOHATUU
«purypay.

Touka, TUHHS, OTPE30K, MPSAMas, JIy4, IUIOCKOCTh, YroJl, OMCcCeKTpuca yria U e€ CBOICTBa, BUJIbI
YIJIOB, KPYyT

MHOroyroJibHuKH.

TpeyronbHUKYW, BHIBI TPEYrOJIHHUKOB. BrwicoTa, MenmaHa, Ouccekrpuca. PaBHOOenpeHHBIN
TPEYroJIbHUK, €ro CBOMCTBA WU MNpU3HAKU. PaBHOCTOpOHHUU TpeyrojbHUK. [IpsMOyrosbHbIN,
OCTPOYTOJIbHBIN, TYIOYI'OJIbHBIA TPEYroJbHHUKU. BHelmHue yribel TpeyrojabHHKa. HepaBeHCTBO
TPEYroJIbHUKA.

OKpYyKHOCTb, KPYI

OKpy»XHOCTb, KPYT, UX JIEMEHTBI

2.0THOIIEHUS.

PaBencrBo puryp.

CBolicTBa paBHbBIX TPEYIOJbHUKOB. [IprU3HAKN paBEHCTBA TPEYTOJIbHUKOB.

I[HapaniaeJbHOCTH NPAMBIX.

IIpu3Haky ¥ CBOMCTBA NapaJlIEIbHBIX IPAMBIX. AKCMOMA ITapajulebHOCTH EBKIiInA.
IlepnenuKyAsipHbIe NPSIMBbIE.

[Tpsimoit  yron.  Ilepnengukynsap k  npsmoi. Haxionnas, mnpoekuusa. CepeauHHBIN
NEPIEHIUKYIISAP K 0Tpe3Ky. CBOMCTBA M MPU3HAKU NIEPIIEHIUKYIIIPHOCTH.

3.A3mepenusi M BHIYHCIECHHSA.

Beanunnbl

[Tonstue Bennuunsbl. [{nuna. M3Mmepenne nnuubl. Equauiel usmepenus JuiMHbl. Bennunnaa yria.
I'panycnas mepa yrna. THCTpyMEHTHI Ul U3BMEPEHUN U IIOCTPOCHUH; U3MEPEHHUE U BBIUUCIEHUE
YTJIOB, JUTMH (PacCTOSIHUMN ), TIIOIAIEH.

Paccrosinms. PaccrosHue mexnay toukamu. PaccrosHue or TOukM 10 mpsMoun. PaccrosHue
MeXy pUrypamu.

I'eomerpnyeckue nocrpoeHus.

["'eomeTpryeckue NOCTPOEHUS AJIsl WILTIOCTPALIMK CBOMCTB Fr€OMETPUUECKHUX (QUTYD.
WNHCTpyMEHTBI JU1sl HOCTPOCHUI: IUPKYJIb, TUHENKA, YTOIbHUK.

[Ipocreiilne MOCTpOEHUS LUPKYIEM M JIMHEHKOW: TOCTpOEHHME OMCCEKTPHCHI yIuIa,
NEePNEHIUKYIISIPA K NPSIMOM, yIila, paBHOTO TaHHOMY.

ITocTpoeHne TpeyroabHUKOB 110 TPEM CTOPOHAM, IBYM CTOPOHAM U YIIly MEXIy HUMU, CTOPOHE
Y IBYM MPUJIEKAIINM K Hed yriam. JleneHne oTpe3ka B JaHHOM OTHOLIEHUH

4. Mictopusi MaTeMaTHKH.

Ot 3emnenenust k reomerpuu. «Hawama»  Epxmmma, H.M.JloGaueBckuii, mcTOpHsi TATOTO
nocrynara. Tpuccekuus yraa. Paccrosaume or 3emiuum no Jlynsl m Connnma. W3mepenue
paccrosHus OT 3emuin 10 Mapca.

COILEPKAHUE YYEBHOI'O ITPEIMETA «I'EOMETPHUS» (8 kinacc)

1.I'eomerpuyeckue Gpurypsbl.

@Durypsl B reoOMeTpHHU U B OKPYKal0IIeM MHUpe.

Jlomanasi. buccektpuca yrima u e€ cBoirctBa OceBas CHUMMETPUS TE€OMETPHUECKHX (QUTYD.
[lenTpanpHas CHMMETPHS T€OMETPUIECKUX (DUTYP.

MHOroyroJibHuKH.
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MHOroyroiapHHUK, €ro 3JIEMEHTHI U €ro CBOMCTBA. Pacro3HaBaHne HEKOTOPBIX MHOT'OYT'OJIBHUKOB.
Boinykiibie U HEBBITYKIIbIE MHOTOYTOJIbHUKHU. [IpaBuibHble MHOTOYTOJbHUKU. CpeaHsst JTUHUS
TPEYTrOJbHUKA.

Yerpipéxyronpauku. [lapammenorpamm, pom0O, TPSAMOYrOJbHHMK, KBajpar, Tpareiwus,
paBHOOeApeHHas Tparenus. CBONCTBA M MPU3HAKH MapajljiesiorpaMmma, pom0a, mpsMOyroJbHUKA,
KBaJpara.

CyMMa yTJI0B BBIITYKJIOTO MHOTOYTOJIbHUKA. BriicaHHbIE U ONTMCAaHHBIE MHOTOYTOJIbHUKH.
OKpyXHOCTb, KPYT.

OKpyXHOCTb, KPYT, UX 3JIEMEHTHI U CBOMCTBA; IIEHTPaJIbHbIC U BIKHCaHHbIC yIiibl. KacaTenbHas u
CeKylllas K OKPY)XHOCTH, HX CBOWCTBAa. BrucaHHble W ONHCaHHBIE OKPYXHOCTH JJIs
TPEYTrOJbHUKOB, YETHIPEXYTOJIbHUKOB, ITPABUIIBHBIX MHOTOYTOJIbHUKOB.

2.0THOIIEHN .

I[apanneJbHOCTH NPAMBIX

Teopema Dareca.

IepnenauKyJsipHbIe NPAMbIE

CepeauHHBIN NEPIEHAUKYISAP K 0Tpe3Ky. CBOMCTBA M PU3HAKU MEPIIEHIUKYIISIPHOCTH.
ITogo0ue.

[TponopuroHansHble 0Tpe3kH, nogodue guryp. [loqoOubie TpeyronpHuKU. [Ipu3Haku mogoous.
B3aumHoe pacnionoxeHue npsMonl U OKPYKHOCTH, IBYX OKPY>KHOCTEH.

3.A3mepennsi M BLIYUCIEHUS.

BeauuuHbl.

[Tonstre o momamu MIOCKOW Qurypsl u e€ cBoiictBax. M3mepenue mnomaneit. EguHuib
n3MepeHus mromaan. Gopmylibl MIOAANA TPEYrOJbHUKA, MapajjIeJorpaMMa U €ro 4acTHBIX
BunoB. CpaBHeHHME W BblUMcIeHHe Tuiomaaei. Teopema Iludaropa. TpuroHomerpudeckue
(GYHKIIUHA OCTPOTO YTJIa B MPSMOYTOJIBHOM TPEYTOJIbHUKE.

HN3mepenue reomMerpuyeckux BeJUYUH. DopMylbl, BeIpakarollye IUIOLIAJAb TPEYTrOJbHUKA
yepes NepUMETP U PaanyC BIIUCAHHON OKPY>KHOCTH.

4.I'eomeTpuyecKue nMpeodpa3oBaHms.

I'eomeTrpuueckue mnpeodpa3oBanusi. I[lonarue mpeoOpazoBanus. [lpencraBienue o
METOIPEAMETHOM MOHATUH «IIpeoOpazoBanuey. [logodue. [ToHsTHE O TOMOTETHH.

S5.McTopusi MaTeMaTUKH.

[Tucdarop u ero mkona. ®anec, Apxumen. [lnaTon u ApucToTens.

I'eomerpuss u uckycctBo. ['eomerpuyeckue 3aKOHOMEPHOCTH OKPYXAIOIIET0 MHUpPa. 30J0TOE
CEeYCHHE.

ActpoHomus 1 TeoMmeTpusa. UTo U kKak y3Hau AHakcarop, OparocheH u Apucrapx o pazmepax
Jlynsl, 3emiu u ConHua

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «I'EOMETPUS» (9 kanacc)

1.I'eomerpuyeckue Gpurypsbl.

I'eomerpnueckue ¢urypbl B mnpocTrpaHcTBe (00béMHBbIE Tesa). MHOrorpaHHUK M €ro
aneMeHThl. Ha3BaHWe MHOTOTpaHHUKOB C pa3HbIM IOJOXEHHEM W KOJIMYECTBOM TIpaHEeH.
[lepBuyHbIe TpeAcTaBICHUS O NMUpaMuje, MpU3Me, Napaienenunene, cdepe, mape, KOHYcCE,
HUJIUHAPE, UX 3JIEMEHTAX U MPOCTEHIINX CBOMCTBAX.

MHoroyroJbHuKH. [IpaBuiibHBIE ~ MHOTOYrOJBHUKHM. BrnucaHHble M ONHCaHHBIE
MHOTOYTOJIbHUKH.

OxpyxHoctb M Kpyr. CekTop, CerMeHT. BrnucaHHbIE M OINHCAaHHBIE YETBIPEXYTOJbHUKH.
BnucanHble 1 ONMCaHHBIE OKPYKHOCTH MTPABUIIBHOIO MHOTOYT'OJIbHUKA

2.0THOIIEHUs.

Tpeyroabuuk. CHHYC, KOCHHYC, TaHIT€HC OCTPOr0O yIJla MPSMOYIOJbHOI'O TpPEYrOJbHUKA WU
yraos ot 0° no 180°; npuBenenue k octpomy yriy. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
@opMynbl, CBS3BIBAIOIIME CUHYC, KOCHUHYC, TAHI€HC OJHOIO M TOro e yIJa.

Tpuronomerpudeckue (QYHKIUU TYNOro yria. BpluMcIeHHE 3IE€MEHTOB TPEYroJbHUKOB C
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HCIIOJIb30BAHUCM TPUT'OHOMCTPHUYCCKUX COOTHOIIICHUH. TeopeMa KOCMHYCOB H TCEOopcMa
CHUHYCOB,; IIPUMEPHI UX IMTPUMCEHCHUA OJI1 BBIYHCICHUA 3JICMCHTOB TPCYT'OJIbHUKA

3.A3mepennsi M BbIYUCIEHUS.

HN3mepenne reomerpuyeckux BeJuduH. [IperncraBienne o6 o0bEME M €ro CBOMCTBax.
Usmepenne o6béma. Enunuinsl mamepenus o0bEMoB. DOpMyIibl JUIMHBI OKPY>KHOCTH, JJIUHA
nyru. @opMyna BbIpaKaroUIUe IUIOAAb TPEYroJbHUKA Yepe3 JBE CTOPOHBI U Yroyl MEXIy
Humu. Qopmyna MIoWEAAN Kpyra U IIIOmaau cekropa. Popmynsl 00bEMa napasiienenunesaa,
KyOa, mapa, HIUINHIPA U KOHYCa.

4.I'eoMeTpUYeCKHE NTOCTPOCHUS.

ITocTpoenust ¢ NOMOILIBI0 HMPKYJISl M JIMHeHKHU. [[paBuiibHbIE MHOTOIPaHHUKH
5.'eomeTpuYecKue Npeodpa3oBaHmsl.

I'eomerpuueckue mnpeodpazoBanus. Ilonstue mnpeoOpazoBanms. [IpencraBmenue o
METOIPEAMETHOM TIOHATUU «mpeoOpa3oBanue». [lpumepsr nBuxkeHuit ¢uryp. Cummerpus
¢uryp. OceBasgs cuMMeTpUsl U MapajuiebHbIi nepeHoc. [loBopoT U neHTpanbHas CUMMETPHS.
KomOunanus 1BUXEHHUH Ha TUIOCKOCTH U UX CBOMCTBA.

BekTops! HA JIOCKOCTH.

[TonsiTre BeKTOpa, NIEHCTBUS HAJl BEKTOPAMHU, UCIIOJIB30BaHNE BEKTOPOB B (hU3HKE.

BexTopbl. Bexrop. Jlnuna (Monynb) Bekrtopa. KoopaunaTtsel BekTopa. PaBeHCTBO BEKTOpOB.
Onepanuu HaJ BEKTOpaMU: YMHOXKEHUE HA YHUCIO, CJIOKEHHE, pa3JIoKEHHE BEKTOpa Ha
COCTaBJISIIOLINE, CKAIAPHOE MPOU3BEACHHUE. YTOI MEXAy BekTopamu. [IpumMeHeHue BEKTOpoB U
KOOPJMHAT JUIsl PeLLIEHUS IPOCTEUIINX T€OMETPUUYECKUX 3a]1a4.

Koopaunarsl.

OCHOBHBIE TOHATUSA, KOOPAMHATBI BEKTOpa, pPAaCCTOSHUE MEx1y Toukamu. KoopauHatsl
cepenuHbl oTpe3ka. YpaBHeHus ¢uryp. IlpuMeHeHue BEKTOPOB M KOOPAMHAT JUISl PELIEHUS
IIPOCTEHIINX NT€OMETPUYECKUX 3a1a4.

6. UcTopusi MaTeMaTHKH

[TocTpoeHne mpaBMIIBHBIX MHOTOYroIbHUKOB. KBanmparypa kpyra. YaBoenue kyba. Mcropus
yucna n. JI Ditnep.

26



TEMATHYECKOE INTAHUPOBAHMUE 7 KJTACC

e TemaTuueckue pasaejbl Kou-Bo KonTposibHble u
/i 4acoB AUATHOCTHYECKH e
MepONnpUsITHS
1 HauanbHble reoMeTpUYeCcKue CBEACHUS 10 1
2 TpeyroabHUKH 17 1
3 [TapannensHbie npsMbIe 13 1
4 COOTHOIIIEHHE MEXIy CTOpOHAMH U yrjiamu | 6 1
TPEYroJbHUKA
5 [IpssMOyTOJIbHBIC TPEYTOJIBHUKH 12 1
6 IToBTOpEHME Kypca 7 Kinacca 12 1
Hroro 70 6
TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC
No TemaTnuyeckue pasaeibl Koa-Bo KoHTpoibHbIe H
/i 4acoB ANATHOCTHYECKHe
MepOonpHUsITHS
1 YeThIpEXYroIbHUKU 16 1
2 ITnomane 14 1
3 [Tono6HbIE TPEYTONBHUKH 20 1
4 OKpy’>KHOCTb 16 1
5 [ToBTOpEeHME Kypca 8 Kiacca 4 1
Hroro 70 6
TEMATHYECKOE INTAHUPOBAHHUE 9 KJIACC
e TemaTn4yeckue pasaeibl Koxa-Bo KonTposbHubie un
w/n 4acoB AUATHOCTHYECKHE
MepOonpHUsITUSA
1 Bekrtopsr 8
2 MeTto1 KOOpAHHAT 10 1
3 CooTHolleHne Mexay cTopoHamMu W yraamu | 11 1
TpeyroapHuKa. CKaIIpHOE MPOU3BE/ICHIE BEKTOPOB
4 JlIMHa OKPYKHOCTH M IIJIOIIAAb KpyTa 12 1
5 JBmkenune 8 1
6 HauasbHble cBeJIeHHS U3 CTEPEOMETPUH 8 -
7 006 akcroMax IJIaHUMETPUU 2
8 IToBTOpEHME KypCca reOMETpUHU 9 1
HTroro 68 6
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