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1. I[l1anupyemMbie pe3yJibTAThl 0CBOCHHS Y4e€0OHOI0 NpeaMeTa
«MaremaTuka (ajaredopa, reomeTpus)»

JInuHOCTHBIE, MeTANIPpEeIMETHBIE U MPeIMEeTHbIE Pe3yJIbTAThI

OCBOEeHHsI y4ueOHOro nmpeamMera «MaTeMaTuka»

Martematuueckoe 00Opa3oBaHUE SBISETCS 00SA3aTEIBbHOW W HEOTHEMJIEMOW YacThIO
o01m1ero o0pa3oBaHMs Ha BCEX CTYMEHAX IMIKOJIbI. O0ydeHre MaTeMaThKe B OCHOBHOM IITKOJIE
HaIIpaBJIEHO Ha JOCTUKEHUE CIEAYIOLIUX Pe3yabmamos:

1) 6 Hanpasjlernuu JTUYHOCMHO20 pa3eumust.

- YM€eHue ACHO, TOYHO, TPAMOTHO M3JIaraTh CBOW MBICIIY B YCTHOM U MUCbMEHHOW PEUH,
MMOHUMAaTh CMBICIT TIOCTaBJICHHOM 3aJayu, BBICTPaMBaTh APTyYMEHTALHIO, TNPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEPHI;

- KpUTUYHOCTHP MBIIUICHUSI, YMEHHME PACIO3HABaTh JIOTUYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTIUYATH TUIIOTE3Y OT (PaKTa;

- [IpeacraBienune o MaTeMaTHYECKOM Hayke Kak cepe yeI0BeUeCKOM e TeIbHOCTH, 00
JTarax €€ pa3BUTHUsl, O €€ 3HAUMMOCTHU I Pa3BUTHUS LIUBWIN3ALUY;

- KpeaTuBHOCTh MBILIJIEHUS, UHUIIUATUBA, HAXOJYUBOCTh, AKTUBHOCTh IMPU PEIICHUN
MAaTeMaTUYECKUX 3a/1a4;

- YMeHHE KOHTpPOJHUPOBATH TMPOIECC W pe3yiabTaT Yy4eOHONM MaTeMaTH4eCKOu
JESATEIBbHOCTH;

- CriocoOHOCTh K SMOILIMOHAIIBHOMY BOCHPHUSTHIO MaTEMAaTHUYECKUX OOBEKTOB, 3ajad,
pELICHUN, PACCYKICHUN;

2) 6 MemanpeomMemHoM HanpasieHul.

- IlepBoHauanbHbBle TMpEACTaBICHUS 00 HIEIX W O METOJaX MaTEeMaTUKH Kak
YHUBEPCAIBHOM S3bIKE€ HAYKH U TEXHUKH, CPEJCTBE MOJAEINPOBAHNS ABICHUH U MPOLIECCOB;

- YMeHHe BHIETh MAaTEMAaTHUYECKYIO 3a7adyy B KOHTEKCTE MPOOJEMHON CHTyaluu B
OPYTUX NUCUUILUIMHAX, B OKPYXKAIOLIEH KU3HU;

- YMeHue HaxXxoAuTh B PA3IUYHBIX HCTOYHHKAX HH(OpMaInio, HEOOXOAUMYIO JIs
pelIeHus] MaTeMaTUYECKUX MPOoOJIeM, MPEACTaBIATh €€ B MOHITHOW (opMme, MPUHUMATh
pEIIeHNE B YCIOBUSX HETIOTHON 1 M30BITOYHOMN, TOUHOM M BEPOSATHOCTHOW MH(POPMAITUH;

- YMeHHE€ NOHMMAaTh M UCIIOJb30BaTh MAaTEMATUUYECKHUE CPEACTBA HAIJSIAHOCTH
(rpaduku, auarpaMMbl, TAOJTUIBI, CXEMbl W Jp.) Ui WIUIOCTpAIlUU, WHTEPIPETAIlH,
apryMeHTalllu;

- VYMeHMe BBIABUTaTh THUIIOTE3bl MPU PEIICHHWH Y4eOHBIX 3ajady, IOHUMATh
HEO0OXOIUMOCTb UX MPOBEPKU;

- YMeHue NpUMEHSATh WHIYKTUBHBIE U JEAYKTHUBHBIC CIIOCOOBI PACCYKICHUH, BUICTH
pa3MYHbIE CTPATETUN PELIEHUS 3aaY;

- [loHnMaHue CyIIHOCTM AJITOPUTMUYECKHX NPEANUCAHWNA M YMEHHE IEHCTBOBAThH B
COOTBETCTBHUH C PEMIOKEHHBIM aJITOPUTMOM;

- YMeHHe camMOCTOSTEIbHO CTABUTh LEJNH, BBIOMPATh M CO3/1aBaTh AJTOPUTMBI IS
pelieHus: yueOHbIX MaTeMaTHYECKUX MPOoOIieM;

- YMeHue IUIaHUPOBATh U OCYHICCTBIIATH ACATCIbHOCTL, HAIIPABJICHHYIO HAa PCHICHHC
3aa4 UCCICA0BATCIILCKOI0 XapaKTepa,



3) 6 npeomemnom nanpasieHuu:

- OsByaieHMEe MaTEeMATUYECKUMHU 3HAHUAMU U YMEHUSAMH, HEOOXOAMMBIMHU MJis
OPOAODKEHHsS  O00pa3OBaHWsA, W3YYEHMs] CMEXKHBIX JUCUUIUIMH, [PUMEHEHHUS B
IIOBCEHEBHOM JKU3HU;

- Co3panue ¢pyHIaMeHTa 11 MaTEMATUYECKOTO Pa3BUTHSL, (POPMHUPOBAHMUS
MEXaHU3MOB MBIIIEHUS, XapaKTEPHBIX JJII MATEMATUUECKOMN NS TEIbHOCTH;

- Osnazenue 6a30BbIM MOHATHIHBIM allapaToOM [0 OCHOBHBIM pa3jieiam
COJIeprKaHus, MPEACTABICHNE 00 OCHOBHBIX M3YYaeMbIX MOHATHSIX (YMCIIO0, TEOMETPHUYECKast
durypa, ypaBHEHHE, BEPOATHOCTb) KaK BAXXHEUIIUX MATEeMATHMYECKUX MOJETSX,
ITO3BOJIAIOIIMX ONMCHIBATh U N3y4aTh PEAJIbHBIC POLECCHI U SIBJICHHUS;

- Ymenue paboTarh C MaTeMaTUYECKUM TEKCTOM (aHAJIU3UpOBaTh, H3BJIEKATh
HEOOXOMMYI0 MH(OPMAIIHIO), TPAMOTHO MPUMEHSITh MATEMaTUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY, HCIIOJIb30BATh PA3JINYHBIC S3bIKK MaTEMATUKH;

- PazBuTue npeacTaBieHni 0 4MCIIe, HaTypaIbHbIX YMCEl, OBJIAJICHUE HABBIKAMU YCTHBIX,
[IACbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYMCIICHUN;

- OBnazieHHE OCHOBHBIMH CIOCOOaMHU NPEJCTaBICHUS W aHaIM3a CTAaTUCTUYECKHUX
JQHHBIX; HAIMYNE IIPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MUPE U
0 Pa3IMYHBIX CIOCO0AX X U3YUEHHUS, O BEPOSITHOCTHBIX MOJEISX;

- YcBOEHHE CUCTEMAaTUYECKUX 3HAHUI O MIIOCKUX (PUT'ypax U UX CBOMCTBAX, a TAaKKe Ha
HarJIsiAHOM YPOBHE — O IPOCTEHIIMX IPOCTPAHCTBEHHBIX TEJIAX, YMEHHUE NPUMEHATH
CHUCTEMAaTUYECKHE 3HAHMS O HUX JUIS PEIICHUS TEOMETPUUYECKHUX U MMPAKTUYECKUX 3a/1a4;

- YMeHHsI U3MEpATh JJIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, UCIOJB30BaTh (POPMYIbI IS
HaXOXKJIEHUS IEPUMETPOB, TIOIIAAEH 1 00BEMOB r€OMETPUUECKUX PUTYD;

- YMeHue NpUMEHATh W3YYCHHBIE MOHATHUS, PE3YJIbTaThl, METOMABI Ul PELICHUS 3a1ad
MIPAKTUYECKOIO XapaKTepa M 3aJad U3 CMEXKHBIX AWCHUIUIMH C HMCIIOJIb30BAHUEM IPHU
HEOOXOJMMOCTH CIPAaBOYHBIX MAaTEPHATIOB, KAJIbKYJISITOPA, KOMIIBIOTEPA.

- YMeHue mnpoBOAUTH KiIaccU(PUKAIMM, JOTMYECKHEe OOOCHOBaHMS, JOKa3aTeJIbCTBA
MaTeMaTHYECKUX YTBEPKICHUN;

- YMeHue pacno3HaBaTh BUAbl MATEMaTUUECKUX YTBEPKIECHUHN (aKCHOMBI,
orpeziesieHus, TEOPEMBI U 1Ip.), IpsMbIe U 0OpaTHBIE TEOPEMBI;

- OBnazieHHe CUMBOJIBHBIM S3bIKOM aJIreOpBhl, IIPUEMAMHU BBIIIOJIHEHUS
TOXJIECTBEHHBIX NPEOOpa30BaHUN pPAIMOHAIBHBIX BBIPAKEHUM, PELICHUS YpaBHEHUH,
CHUCTEM YPAaBHEHWMN, HEPABEHCTB W CHUCTEM HEPABEHCTB, YMEHHUE HCIIOJIb30BaTh HICHO
KOOPAMHAT HA TUIOCKOCTH [JJISl UHTEPIPETALIMN YPaBHEHHM, HEPABEHCTB, CUCTEM, YMEHHUE
NPUMEHSATh alreOpanyeckue NpeoOpa3oBaHusl, anmapaT ypaBHEHUW U HEPABEHCTB IS
pelIeHus 3a1a4 U3 pa3IMuHbIX Pa3[eioB Kypca;

- OBnageHue cucTeMO (YHKIMOHAIBHBIX MOHATHH, (DYHKIIMOHAIBHBIM S3bIKOM H
CUMBOJIMKOM, YyMEHHUE Ha OCHOBE (DYHKIMOHAJIBbHO-TpPAQUUECKUX MPEICTaBICHUN
ONMCBIBATh U AHAIIM3UPOBATH PEaJIbHbIE 3aBUCUMOCTH;

- OBnaseHWE TEOMETPUUYECKUM SI3bIKOM, YMEHHE HCIIOJIb30BaTh €ro I OINHUCAHMS
IIPEAMETOB OKPYXKAIOIIETO MHPA, PAa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUNA W
M300pa3UTENbHBIX YMEHUH, MPUOOPETEHNE HABBIKOB T€OMETPUUECKUX MOCTPOCHHU.

B3auMocBs3b pe3ynbTaToB OCBOCHMS Ipeamera «MaremaTtnkay MOKHO CHUCTEMHO
NpeacTaBUTh B BUaE cxembl. [Ipu sTom o6o3nauenue JIP ykasbiBaer, 4To MpOABUKEHUE
yUYalllUXCcsi K HOBBIM OOpa3oBaTeIbHBIM pe3yJbTaTaM MPOUCXOAUT B COOTBETCTBUU C
JMHUSIMU Pa3BUTHSI CPEJCTBAMU MPEAMETA.

Ilpeomemnvimu  pesyromamamu wv3ydeHus npeamera «Marematnka» —SABISIOTCA



CJIEYIOLNE YMEHUS:

5- i kaacc (Mepsnak A. I., Ilonouckuit B. b., Axup M. C. «Mamemamuxa,
Benumana-I'pag, 2018)

Hcnonvzoeams Ipy pelICHNM MaTEMATHYECKUX 3a7a4, X 0OOCHOBAHUU U IMPOBEPKE
HAaWJICHHOTO PELLICHHs] 3HAHUE:

- Ha3BaHM U MIOCJIE/IOBATEIbHOCTH YUCEN B HATypalbHOM pany B nipeaenax 1 000 000
(c KaKoro 4mciia HaUMHAETCS ATOT P, KaKk 00pa3yeTcs KaxKIo€ CIEIYIoLIee YUCIO B 3TOM
pany);

- Kak oOpasyercs Kaxkias cleAyromas CuéTHas eJUHUIA;

- Ha3BaHUS U MOCJIEI0BATEILHOCTh Pa3psIOB B 3alMCH YUCTIA;

- Ha3BaHUS U MOCJIEI0BATEILHOCTD MEPBBIX TPEX KIACCOB;

- CKOJIBKO Pa3psI0B COJIEPXKUTCS B KaXKJIOM KJIacce;

- COOTHOIIIEHUE MEXTY pa3psaamMu;

- CKOJIBKO €IMHUIL KKIOTO KIacca COCPKUTCS B 3alUCH YUCIIA;

- KaK yCTpOeHa MO3UITMOHHAS JCCATUIHAS CUCTEMa CUUCIICHUS;

- CIMHWIIBI W3MEPCHUS BEIWYMH (IJIMHA, Macca, BpeMs, IUIONIA/lb), COOTHOIICHHUS
MEXIy HAMU;

-  (QYHKIIMOHATHHOW CBSI3M MEXIy TpynmamMd BelnduH (IIeHa, KOJHMYECTBO,
CTOMMOCTB;, CKOPOCTB, BPEMS, PACCTOSIHHE; MPOU3BOIUTEILHOCTh TPyAa, BpeMs pPaboThI,
paborta).

Buinonname yctabie Beruncnenus (B npenenax 1 000 000) B cmydasix, CBOJUMBIX K
BbIUKCIIeHUsIM B mpenenax 100, ¥ NMHCbMEHHBIE BBIYUCIICHHS B OCTAIBHBIX CIy4asix;
BBITIOJIHATH MMPOBEPKY MPABUIIBHOCTH BBIYUCIICHUN;

- gvinosHams ymMmuoxenue u nenenue ¢ 1 000;

- 8bIYUCIAMb 3HAYEHUS YHCIIOBBIX BBIPAKEHUM, coaepxkammx 3-4 IeUCTBUS CO
CKOOKaMM U 0€3 HHX;

- packiaovieams HATypaTbHOE YMCIIO HA POCTHIC MHOKHUTEIIH;

- HaxoOums HAWOOJBIIUA OOIIMI JeNuTeNlb W HauMEHbIIee o0lee KpaTHOE
HECKOJbKHUX YHCEIT;

- pewiams POCTHIC U COCTABHBIC TEKCTOBBIC 3a1a4H,

- BbINUCHIBANDb MHOMXECTBO BCEBO3MOXHBIX PE3yJbTATOB (MCXOIOB) MPOCTEHIINX
CIIy4alHbIX DKCIIEPUMEHTOB;

- HaxoOumbv BEPOSTHOCTH MPOCTEHUIINX CITyYallHBIX COOBITHI;

- pewams YOOOHBIM i ce0si CmocoOOM (B TOM YHCJIE W C TIOMOIIBIO TAOIHI] U
rpadgoB) KOMOMHATOpPHBIE 3aJladyd: Ha TIEPECTAHOBKY W3 TPEX DJIEMEHTOB, MPABUIIO
MIPOU3BEICHUS, YCTAHOBIICHUE YK CJIa TTap HAa MHOXKECTBE U3 3-5 2JIEMEHTOB;

- pewiams YOOOHBIM i ce0si CrmocoOOM (B TOM YHCJIE W C TIOMOIIBIO TAOIHI] U
rpadoB) JOTUYECKUE 3a/1aUH, CoJiepKaline He 0osiee TPEX BHICKA3bIBAHUM;

- yumams WHPOPMAIIMIO, 3AMMCAHHYIO C TIOMOIIBI0 JIMHEWHBIX, CTOJIOYATBHIX |
KPYTOBBIX JIHarpamM;

- cmpoumbs NPOCTEUIINE JIMHEHHbIE, CTOJI0YAThIE U KPYTOBBIE TUAarPAMMBbI;

- HaxoOums PEIUICHUS <CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
UCIIOJIb3YIOTCSl MATEMAaTUYECKUE CPECTBA;

- co30asamyb TPONYKT (pe3ysibTaT MPOEKTHOW IEATEIbHOCTH), JJI1 H3Y4YEHUs U
OMHCaHUs KOTOPOTO UCIOJIb3YIOTCSI MaTEMAaTUYECKUE CPEICTBA.



6- i kaacc (Bunenkun H. A., ZKoxoeé B. H., Uecnoxos A. C., «cMamemamukay,
Mmuemoszuna, 2014)

Hcnonvzosams ipu pelieHNN MaTEMaTUYECKUX 3a/1a4, UX 000CHOBAHUU M TIPOBEPKE
HaWJICHHOTO PELICHHS 3HAHUE O:

- IECATUYHBIX APOOSX U MpaBUiaX IEUCTBUM C HUMH;

- OTHOLIEHUSAX U MPONOPILHUAX; OCHOBHOM CBOMCTBE MPOIMOPLHUY;

- IpsSIMOM ¥ 0OpaTHOM MPONOPIMOHAIBHBIX 3aBUCUMOCTAX U UX CBOMCTBAX;

- IPOLICHTAX;

- LIENBIX U APOOHBIX OTPUIIATEIBHBIX YHCIIAX; PAIIMOHABHBIX YUCIAX;

- IPABUJIE CPABHEHHUSI PALIMOHAIBHBIX YUCEN;

- MpaBujax BBIMOJHEHUS OMNEpallui HaJ palMOHAIBHBIMU YHCJIaMU; CBOMCTBax
omnepanui.

- CpasHusams necITUUHBIE TPOOH;

- 8bINOJIHAMb OTIEPALIMU HAJ[ AECATUYHBIMU JPOOSIMU;

- npeobpazosvieams NCCATUUHYIO 1poOb B OOBIKHOBEHHYIO U HA00OPOT;

- OKpyensimo UeJble YUCia U IECITUIHBIC IpOoOH;

- Haxooumbu NPUOIKEHHBIE 3HAYCHUS BEJTMYUH C HEJJOCTATKOM U U30BITKOM;

- 8bINOIHAMb PUOTHKEHHBIC BEIYMCIICHUS U OIIEHKY YHCIIOBOTO BBHIPAKEHUS,

- Oelumby YUCJO B JAHHOM OTHOIICHHH;

- Haxooumpu HEU3BECTHBIN YJICH MPOMOPIINH;

- HAxoO0ums NaHHOE KOJIMYECTBO MPOIIEHTOB OT YKCJIA U YUCIIO 0 U3BECTHOMY
KOJINYECTBY IIPOLIEHTOB OT HErO;

- Haxooumbw, CKOJBKO MPOLIEHTOB OJIHO YHCIIO COCTABIIAET OT APYTOro;

- ygeauyusamsv U yMEHbIIATh YMCIIO HA IAHHOE KOJWYECTBO MPOIICHTOB;

- peuiams TEKCTOBBIC 3aJ]a4M HA OTHOILIECHUS, POMIOPLUHUH U TPOLCHTHI,

- CcpasHusamy JIBa PAMOHAIBHBIX YHCIIA;

- BLINOAHAMb OTIEPALINM HAJl PAIMOHAIBHBIMU YHCJIAMHU, UCTI0JIb30BaTh CBOMCTBA
omnepanui sl yIpoIeHNs BEIYUCICHUM;

- pewiams KOMOMHATOPHBIE 33/1a4 C TIOMOIIBIO MPABUJIA YMHOXKECHUS;

- Haxooumbu BEPOSITHOCTH MPOCTEHIINX CIyYaWHBIX COOBITUI;

- peuiams NIPOCTEUIINE 3a]1a4d HA OCEBYIO U LIEHTPAIbHYIO CUMMETPHIO;
peuwiams TPOCTEHIINE 3aJa4M Ha Pa3pe3aHUE U COCTABICHUE T'€OMETPUYECKHUX

¢uryp;
- HaxoOums PEUICHHS <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX

VICIOJIB3YIOTCSI MAaTEMAaTUUECKUE CPENICTBA;
- co30asamb TIPOAYKT (pe3yJbTaT MPOEKTHOM IEATENbHOCTH), ISl WM3Y4YEHUS U
ONMCAHUs KOTOPOTr0 MCIOJIb3YIOTCS MAaTEMATHUYECKUE CPEJCTBA.

7- i kjacc Aareopa (Maxkapuwiuee 10. H., Munowk H. I'., Hewkoeg K. H., u op.
noo peo. Tenaxoeckozo C. A. «Anzeopay, IPOCBEIIIEHUE, 2016)

Hcnonvzosams ipy pellieHUH MaTeMaTHYECKUX 3aJ1ay, UX 00OCHOBAHUU U MPOBEPKE
HaWJICHHOI'O PEIIEHUs 3HAHUE O:
- HATypaJIbHbBIX, LIEJIBIX, PAIMOHAIBHBIX, UPPALTUOHAIIBHBIX, TCUCTBUTEIBHBIX YUCIIAX;
- CTENEHU C HATYPAIbHBIMH MOKA3aTEIISIMU U UX CBOMCTBAX;
- OJHOWIEHAX U MpaBUJIaX JCUCTBUU C HUMH;

- MHOTOWJIECHAX W MpaBWJIax JACUCTBUHN C HUMMU;
- (dopMysax COKpaIEHHOTO YMHOKEHUS;
- TOXKJECTBAxX; METOJIax J0Ka3aTeIbCTBA TOXK/ECTB;



- JIMHEWHBIX YPABHEHUAX C OJHOW HEM3BECTHOM U METOAAX UX PELICHNS;

- CHCTEMAax JBYX JIMHEWHBIX YPABHEHNUU C IBYMsI HEU3BECTHBIMHA U METOJIAX UX
peleHus.

- Buinoanams NEUCTBUS C OJHOWIEHAMU U MHOTOYJICHAMU;

- Y3HA6ambs B BBIPAKEHUSIX (POPMYJIbI COKPAIIEHHOTO YMHOXKECHHS Y IPUMEHSTH UX;

- pack1aoviéams MHOTOUWICHBI HA MHOKUTEIH;

- 8bINOJIHAMb TOKACCTBEHHBIE MPEOOPA30BAHUS 1IENIBIX ANTEOPANYECKUX BhIPAKEHUN;

- 00Ka3vléams MPOCTEUIITNE TOXKIECTBA;

- HAaxooumbu YUCJIO COUYETAHUN U YUCIIO Pa3MEIICHUH;

- pewiambs JIMHEWHBIC YPABHEHUSI C OJHOW HEU3BECTHOM;

- peuiamsb CUCTEMBI IBYX JUHEHUHBIX YPABHEHNUHN C IBYMsI HEU3BECTHBIMHA METOIOM
MOJICTAHOBKHM M METOJIOM aJIF€OpanyecKoro CI0KEHHUS;

- peuwiams TEKCTOBBIC 3aa4M C MIOMOILBIO JIMHENHBIX YPABHEHUN U CHCTEM;

- HaxoO0umwv PELICHUS <«GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX
WCIIOJIB3YIOTCSI MATEMAaTUYECKUE CPEACTBA;

- co30aséambs MPOAYKT (pe3yabTaT NPOECKTHOU IEATEIbHOCTH), U1l U3yUYEHUS U
OIMCaHUsI KOTOPOI'0 MCIOJIb3YIOTCS MAaTEMAaTUUYECKUE CPEICTBA.

7-  u kiaacc. I'eomerpust (Amanacan JI. C., bymysoe B. ®., Kaoomuyee C. b.
«l'eomempusa 7-9», IPOCBEIIIEHHUE, 2018)

Hcnonvzosams ipu pelliecHUU MaTEMaTHYECKUX 3aJ1a4, UX 0OOCHOBaHUH U MPOBEPKE
HaWJICHHOI'O PEIIEHUs 3HAHUE O:

- OCHOBHBIX F'€OMETPUYECKUX MOHATHUAX: TOUKA, IPsIMasi, IUIOCKOCTb, JIy4, OTPE30K,
JIOMaHasi, MHOTOyTOJIbHUK;

- OMpENENICHUH yIjia, OUCCEKTPHUCHI yTiia, CMEKHBIX U BEPTUKAIBHBIX YTJIOB;

- CBOWMCTBaX CMEKHbBIX U BEPTUKAIbHBIX YTJIOB;

- OMpeNeNICHUH PaBEHCTBA FT€OMETPUUYECKUX (PUTYp; MPU3HAKAX PABEHCTBA
TPEYTrOJIbHUKOB;

- TEOMETPUUECKUX MECTax TOUEK; OMCCEKTPHUCE yTIila U CePEeIMHHOM
MEPIIECHAUKYJISIPE K OTPE3KY KaK TEOMETPUUECKUX MECTAX TOYEK;

- ONPENEJICHUU NapajUIeIbHbIX IIPSAMBIX; IPU3HAKAX U CBOMCTBAX IapaJlICIbHBIX
PSIMBIX;

- AKCHOME MapajuieIbHOCTH U €€ KPaTKOM UCTOPHH;

- (opMyIie CyMMBI YTJIOB TPEYTOIbHUKA;

- ONPEIECIICHUU U CBOMCTBAX CPEIAHEN JIMHUU TPEYTOJIbHUKA;

- Teopeme Daneca.

- [Ipumensamub CBOMCTBA CMEXHBIX U BEPTUKAIBHBIX YIJIOB MIPU PEIICHUU 3aaY;

- HaxoO0ums B KOHKPETHBIX CUTYaIIUSIX PaBHbIC TPEYTOJbHUKU U JI0KA3bIBATh MX
PaBEHCTBO;

- ycmanagaueams MapauieIbHOCTh NPSAMBIX U IPUMEHSATHh CBOMCTBA MAPAJIIEIbHBIX
MPSIMBIX;

- NpuMeHamb TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;

- UCNONb308aMb TEOPEMY O CPEIHEN JIMHUU TPEYrobHUKA U TeopeMmy Daneca
IIPU PEIICHUU 33/1a4;

- HAXo0umbv PEUICHUsI «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 33]1a4, B KOTOPBIX
UCIIOJIB3YIOTCS MATEMAaTUYECKUE CPENICTBA,;

- co30asamb NPOAYKT (pe3yabTaT NPOEKTHON JAEATENBHOCTH), AJIsl U3YUEHUS U
OIMCAHUSA KOTOPOrO UCMOJIb3YIOTCS MATEMATUYECKUE CPEJICTBA.



8- i knace. Aaredpa (Makapuwiues 1O. H., Munowxk H. I'., Hewkoe K. H., u op.
noo peo. Tenaxoeckozo C. A. «Anzeopay, IPOCBEIIIEHUE, 2016)

Hcnonvzosams Ipu pelIeHUM MaTEMaTHYECKUX 3a]1a4, UX 0OOCHOBaHUM U IIPOBEPKE
HAaWJICHHOTO PELICHHs 3HAHUE O:

- anreOpandecKkor JpoOu; OCHOBHOM CBOWCTBE JIPOOH;

- MpaBWIAX ACHCTBUH C aIreOpanyecKUMH IpOOsSIMH;

- CTEMEHsX C LEJIbIMU TOKA3aTEeNIMH U UX CBOMCTBAX;

- CTaHJAPTHOM BUJE YMCIIA;

- QyHKIUAX y =kx+b,y=x*,y=

K, ux cBoiicTBax u ryadukax.
P ;

X

- TOHSATUH KBAJPAaTHOTO KOPHS U apu(PMETUUECKOrO KBaJAPAaTHOIO KOPHSI;

- CBOMCTBax apu(pMeTUUECKUX KBaIpaTHBIX KOPHEH;

- QyHKIHH y = XX , €€ CBONCTBaxX U rpauke;

- (Qopmyne ais KOpHel KBapaTHOTO YpaBHEHUS;

- TeopeMe Buera 115 npuBeAEHHOTO U OOILIET0 KBaAPATHOIO YPABHEHUS;

- OCHOBHBIX METOJIaX PEIICHHUS LENbIX PallMOHATIbHBIX YPAaBHEHUI: METO 1€
Pa3IoKEHUsI Ha MHO>KUTEIIM U METO/I€ 3aMEHbl HEU3BECTHOM;

- METOJI€ pelIeHUs APOOHBIX pallMOHANIbHBIX YPaBHEHUH;

- OCHOBHBIX METOJAX PEUICHUs CUCTEM PALlMOHAIBHBIX YPAaBHEHUH.

- Cokpawams anredpanydeckue 1poou;

- bINOAHAMb ApUPMETHUECKHE NEHCTBUS C anreOpanyecKuMu ApoOsIMH;

- UCNONb306aMb CBONCTBA CTETIEHEH C LIEJIbIMU MTOKA3aTEesIMU NIPU PELICHUHN 3a]1aY;

- 3anucvléams YUCIIa B CTAHIAPTHOM BUJIC;

- bINOJIHAMb TOXKIIECTBEHHBIEC TPEOOPA30BAHMUS paHI/IOHaJ'IEHBIX BBIPAKCHHUI;

- cmpoums Tpaduku GyHKIMH y = kx+ b, y = x*, ¥ = — ¥ UCHONIB30BATH UX

X
CBOWCTBA IIPU PEIICHNUU 3a/1a4;

- gbiyucIAmMs apuPMeTHIECKue KBaIpaTHbIE KOPHU;
- NpumeHsms CBOMCTBA apU(PMETHUECKUX KBAPATHBIX KOPHEH NP PEIICHUH 3a]1a4;
- cmpoums Tpapuk PyHKIUU Y = zXU UCTIOJIB30BATh €TI0 CBOMCTBA MPU PEIICHUU

- peuiamsv KBaIpaTHbIC YPABHECHUS;

- npumenams Teopemy Buera npu penieHun 3aaau;

- pewiamy 1eNble PaMOHAIbHBIE YPABHEHUS METOIOM PA3JI0KEHUSA HA MHOKUTEIIN U
METOJOM 3aMEHbl HEU3BECTHOM;

- pewams ApoOHbIE ypaBHEHMUS;

- peuiams CUCTEMBI PALMOHAIBHBIX YPAaBHEHUM;

- peuiamsb TEKCTOBBIE 3aJ1a4¥ C IIOMOIIBIO KBAJIPATHBIX U PALIMOHAIIBHBIX YPABHEHUHN
U UX CUCTEM;

- HAxoOums PELICHUs KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7a4, B KOTOPbIX
VICIIOJIB3YIOTCSI MATEMAaTUYECKUE CPENICTBA;

- co30asams NPOAYKT (pe3ynbTaT MPOCKTHOM AEATEIbHOCTH), ISl U3YUEHUS U
OMHCaHUs KOTOPOTO UCIOJIb3YIOTCSI MaTEMAaTUYECKUE CPEICTBA.



8- i kaacc. l'eomerpus (Amanacan JI. C., Bymy3oe B. @., Kaoomues C. b.
«I'eomempus 7-9», IPOCBEIIIEHHUE, 2018)

HUcnonvzosams nipu pellIeCHUN MaTeMaTUYECKUX 3a7a4, X 0OOCHOBaHUH U MPOBEPKE
HaWJICHHOTO PELICHHS 3HAHUE O:

- ONpeJleJIeHUuH NapaijiesiorpaMmma, pomoa, NpsiMOyroJIbHUKA, KBaJipaTa; ux
CBOWCTBAaX U NPU3HAKAX;

- OMpENIeNICHUH TPAICINH; AIEMEHTax Tpaneluu; TEOpeMe O CpeaHEN TMHUN
Tpaneuuy;

- ONpEeNENICHUH OKPY>KHOCTH, KpyTra U UX DJIEMEHTOB;

- Teopeme 00 U3MEPEHUHU YTJIOB, CBSI3aHHBIX C OKPYKHOCTHIO;

- OIpEJETICHNUU U CBOMCTBAX KacaTeIbHBIX K OKPY>KHOCTH; TEOPEME O PABEHCTBE
JIBYX KacaTeJbHBIX, TPOBEAEHHBIX U3 OJHON TOUKH;

- OIIPEIEIICHUU BIIMCAHHOMN U ONMCAHHOM OKPY>KHOCTEH, UX CBOMCTBAX;

- ONpEeNIeTICHUU TPUTOHOMETPUYECKUE (PYHKIIMM OCTPOTO YIJia, OCHOBHBIX
COOTHOILICHUI MEXAY HUMU;

- TpUEMAX PELICHUS MPSAMOYTOJbHBIX TPEYTOIbHUKOB;

- TpuroHomerpuyeckux ¢pyHKuusx yriaos ot 0 mo 180°;

- TeopeMe KOCHUHYCOB U TEOPEME CHUHYCOB;

- TpuéMax perieHus: MPOU3BOJIbHBIX TPEYTOJIbHUKOB,;

- (dopmynax s IJI0MIAIU TPEYTOJIbHUKA, TapajliesiorpaMmma, Tparneuu;

- Tteopeme Iudaropa.

- Ilpumensimp IPU3HAKYU U CBOMCTBA NapajuiesiorpaMma, pom0a, IpsIMOYyTroJIbHUKA,
KBaJpaTa Npy pelICHUH 3a]1a4;

- pewiams NPOCTEHIINE 3a7a41 HA TPAIEHIO;

- HaxoO0ums rPayCHYIO MEpY YTJIOB, CBSI3aHHBIX C OKPY>KHOCTBIO; yCTaHABIMBATh UX
PaBEHCTBO;

- npumeHsmb CBOWCTBA KacaTENbHBIX K OKPYKHOCTH MPU PEUICHUH 3a/ayY;

- peuwiams 3324 HA BIIMCAHHYIO U OMUCAHHYIO OKPY>KHOCTH;

- BbINOJIHAMb OCHOBHBIE T€OMETPUYECKHUE TTOCTPOCHHUSI C MOMOILBIO UPKYJIS U
JINHEUKH;

- HAaxoO0ums 3HAYCHUS TPUTOHOMETPUUECKUX (DYHKIIMI OCTPOTO yriia Yepe3 CTOPOHbI
NPSIMOYTOJILHOTO TPEYTOJILHUKA;

- npUMeHsimsb COOTHOIICHUS MEXKy TPUTOHOMETPUUECKUMHU (DYHKITUSAMH TPU
peleHnt 3a7a4; B YaCTHOCTH, 10 3HAYCHUIO OJTHOM U3 (DYHKIIUN HaXOJAUTh 3HAUCHUS BCEX
OCTaJIbHBIX;

- peuiamsv NPSIMOYTOJIbHBIE TPEYTOJIbHUKH,

- c600umb paboTy C TPUTOHOMETpUUECKUMHU PyHKIIUsIMU yTI10B OT 0 10 180° K
CIIy4aro OCTPbIX YIJIOB;

NpUMeHsmsb TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB IIPHU PEIICHUU 33/1a4;
pewiams IPON3BOJIbHBIE TPEYTOJIbHUKY;

HaxoO0umby IUIONIAJAN TPEYTOJIbHUKOB, MAPAIIEIOTPAMMOB, TPaICIIHii;
npumensms Teopemy I[ludaropa npu pemennn 3anay;

HAxoO0umbs MPOCTEUIIINE TEOMETPUUECKHUE BEPOSITHOCTH;

HAxo0umbs PEUICHUs! «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 33]1a4, B KOTOPBIX

HCIIOJB3YIOTCA MAaTCMATHYCCKHUEC CPCACTBA,

- co30aéambp NPOAYKT (pe3yJIbTaT MPOECKTHOU IEATETbHOCTH), JUIsl U3yUYEHUS U
OMMCaHUsI KOTOPOTO UCIOJIb3YIOTCS MaTEMAaTUUYECKUE CPECTBA.



0- i kiaacc. Aareopa (Maxkapuwiues 1O. H., Munowk H. I'., Hewukoe K. U., u
op. noo peo. Cyeoposa C. b. «Anzeopa», IPOCBEIIIEHHUE, 2017)

Hcnonvzoeams ipu pelliecHUU MaTEMaTHUYECKUX 3a/1a4, UX 0OOCHOBaHUU U MPOBEPKE
HaWJIEHHOTO pelleHUsI 3HAaHUE O:

- CBOICTBaxX YMCIOBBIX HEPABEHCTB;

- METOJIaX pelleHUs TMHEHHBIX HEPABEHCTB;

- CBOICTBax KBaJ[paTUYHON (QDYHKIINH;

- METOJAax PeLICHHs KBaJPaTHBIX HEPABEHCTB;

- METOJI€ UHTEPBAJIOB JJISl PELICHUS PAllMOHATBFHBIX HEPABEHCTB;

- METOJax PELICHUS] CHCTEM HEPABEHCTB;

- CBOWCTBax U rpaduke QyHKIHH Yy = X" IPU HATYPaAJILHOM N;

- OIPENEIICHUH U CBOMCTBAX KOPHEW CTENEHU N,

- CTEMEHSX C paloHaIbHBIMHU TIOKA3aTEISIMUA U UX CBOMCTBAX;

- OTpEJCIICHNH W OCHOBHBIX CBOMCTBAaX apH(pMETHUECKON mporpeccuu; hopmyie
JUISL HAXOXKACHUS CYMMBI €€ HECKOJIBKUX NEPBbIX UJICHOB;

- OINPEJEIICHUU U OCHOBHBIX CBOMCTBaX r€OMETPUUYECKON IPOrpeccuu; popmyre st
HaXO0XJIEHUSI CyMMBbI €€ HECKOJIbKUX MEPBBIX WICHOB;

- dopmyne I CyMMbl OCECKOHEUHOH TIeOMETPUYECKOW IPOTPECCHH  CO
3HAMEHATEJIEM, MEHBIIUM 10 MOJYJIO €IMHULIBI.

- Hcnonv3o6amb CBOMCTBA YHCIOBBIX HEPABEHCTB AJIs1 MpeoOpa30BaHMs HEPABEHCTB;

- 00Ka3b16amMb TPOCTEUIITNE HEPABEHCTBA,;

- pewiams TUHEWHBIC HEPABEHCTBA,

- cmpoums TpaduK KBAAPATUIHON (PYHKIIMH U UCTIOIB30BATh €T0 MPHU PEUICHUH
3aaq;

- peuwiambs KBaJpaTHbIC HEPABEHCTBA,;

- pewiams pallOHAIbHBIE HEPABEHCTBA METOI0M MHTEPBAJIOB;

- peuwiams CUCTEMbl HEPABEHCTB;

- cmpoums TpaduK QYHKIMHK y = X" pEIICHUN 3a/1a4;
HaxoO0umsv KOPHU CTETEHU N,

MIPU HATYPAJIHHOM N U UCTOJIb30BATh €T0 MpPHU

- ucnonv3o8amsv  CBOWCTBA  KOPHEHM  CTENEHM N HpU  TOXKIAESCTBEHHBIX
npeoOpa3oBaHUsIX;

- HaxoOumbv 3HAYEHUS CTETICHEH ¢ palMOHaIbHBIMU MTOKA3aTeIISIMHU;

- peuiams OCHOBHBIC 33]]a4l Ha apU(METHUECKYIO U T€OMETPUUECKYIO TTPOTPECCUH;

- Haxooumsv CyMMYy OCCKOHEYHOW T€OMETPUUYECKOW MPOTPECCUU CO 3HAMEHATEIIEM,
MEHBIIINM IO MOJIYJIIO €IMHUIIBI;

- HaxoOums PEUICHUS <«KWU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3ajJlady, B KOTOPBIX
UCIIOJIB3YIOTCSl MATEMAaTUUYECKHUE CPENICTBA;

- co30aéamb TPOAYKT (pe3ynbTaT MPOECKTHOM AEATEIbHOCTH), MJISI U3Y4YCHUS U
ONUCAHUSI KOTOPOT'0 HUCIOJIb3YIOTCSI MAaTEMAaTHUYECKUE CPEICTBRA.

9- i kaacc. ['eomerpust (Amanacan Jl. C., Bymy3zoe B. @., Kaoomues C. b.
«l'eomempusn 7-9», IPOCBEII[EHHE, 2018)

Hcnonvzosamo IIpH PCUHICHUHU MAaTCMAaTUYCCKUX 3a1a4, UX 000CHOBaHHMH U ITPOBCPKE
Haﬁ,ZIGHHOFO PEIICHUS 3HAHUC O:
- IIPpU3HAKax HO,IIO6I/I$I TPCYI'OJIbHUKOB;



- TeopeMe O NPONOPLUUOHATIBHBIX OTPE3KAX;

- CBOWCTBE OMCCEKTPUCHI TPEYTOJIbHUKA;

- IPONOPLUHOHAIBHBIX OTPE3KAX B MPSIMOYTOJIBHOM TPEYTOJIbHUKE;

- TIPONOPLMOHAIBHBIX OTPE3KaxX B KPYre;

- TeopeMme 00 OTHOUIEHHUH IUIOLIaiel 0JI0OHBIX MHOTOYTOJIbHUKOB;

- CBOMCTBAax IPAaBUWIBHBIX MHOTOYTOJIBHUKOB; CBSI3W MEKy CTOPOHOM ITPAaBUIILHOTO
MHOTOYTOJIbHUKA U PAJNyCaMHU BIINCAHHOI'O U OIIMCAaHHOTO KPYTOB;

- OIpeNeTIeHUH JUIMHBI OKPYKHOCTH U (popmyie Juist €€ BBIUNCIICHMS;

- (opMyJie IO 1 IPaBUILHOTO MHOTOYTOJIbHUKA,

- ONpEIENCHUU IUIOIanu Kpyra u ¢opmyie aias e€ BbUUCIECHUS; (opMylie IS
BBIUHCIICHUS IUIOIIAJIEN YacTEen KPyra;

- NPABUJIE HAXOXKIAEHUS CYMMBI U Pa3HOCTH BEKTOPOB, IIPOM3BEICHUS BEKTOpA Ha
CKaJISIp; CBOMCTBA dTHUX ONEPALUM;

- ONpPENEIICHUH KOOPAUHAT BEKTOPA M METOJAX UX HAXOXKICHUS,

- TIpaBUWJIE BBIIOJIHEHU Onepanuil HaJ BEKTOpaMH B KOOPAUHATHOU (popme;

- ONpEACNICHUH CKAJSIPHOTO MPOM3BEIEHUS BEKTOPOB U (opmyne sl €ero
HAXOXKICHUS;

- CBSI3U MEXIY KOOpAUHATAMU BEKTOPOB U KOOPAUHATAMU TOYEK;

- BEKTOPHBIM U KOOPJAMHATHBIM METOJAX PELICHUS NT€OMETPUYECCKUX 3a1ay.

- (Qopmynax o00bEMa OCHOBHBIX IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTY:
napajuienenunena, Kyoa, mapa, HIUJIMHApa, KOHYyca.

- Ilpumenamo npuU3HaKU 10100UsI TPEYTOJIBHUKOB MPU PEILICHUH 3a/1a4;

- pewams NPOCTEUILINE 3aJa4l HA IIPOIIOPLIUOHAIIBHBIEC OTPE3KH;

- pewams NPOCTEUINE 3aa41 HA TPAaBUIIbHBIE MHOTOYTOJIbHUKH;

- Haxooumbv JIVHY OKPY>KHOCTH, TUIONIA/Ib KpyTa U €ro 4acTeu;

- 8bINOJIHAMb ONIEPALIMU HAJl BEKTOPAMU B TEOMETPUUYECKON U KOOpAUHATHOM (popme;

- HAxoO0ums CKAISIPHOE MPOU3BEJCHNE BEKTOPOB U MIPUMEHSTH €0 JIJIsi HaXOXKACHUS
Pa3IMYHBIX TEOMETPUUECKUX BEIINYUH;

- peuiams TEOMETPUUYECKHUE 33]1a4l BEKTOPHBIM U KOOPIMHATHBIM METO/IOM;

- npumeHsmMb TEOMETPUUECKUE TMPeoOpa3oBaHUsl IUIOCKOCTH TIpU  PEIICHUU
reoMeTpUYECKUX 3a/1ad;

- HaxoOums OOBEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUTyp:
napajienienunena, Kyoa, mapa, [iiHIpa, KOHYCa;

- HAxX00ums PEUICHUSl <GKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJady, B KOTOPBIX
UCIIOJIB3YIOTCS MATEMAaTUYECKUE CPEICTBA;

- co30aséamsb TPOAYKT (pe3yJbTaT MPOEKTHON MNESTEIbHOCTH), NI W3YyYEHHS U
ONUCAHUS KOTOPOTr'0 HUCIOJIb3YIOTCSI MAaTEMAaTHUYECKUE CPEICTBRA.

Pecyiamuenvie YY/I.

5-6-11 knaccot

- CAMOCTOSITENILHO 0OHapycusams U GOpMyJIUPOBATh YUEOHYIO TTPOOIeMY, ONpeesaTh
11eJ1h YI4EOHOM eATeTbHOCTH, BRIOUPATh TEMY TIPOCKTA;
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- 6bl0GUeamMb BEPCUU PELICHHs MPOOIEeMbl, 0CO3HABATh (U MHTEPIIPETUPOBATH B ClIydae
HEOOXOJAMMOCTH) KOHEYHBIH pe3yJabTaT, BBIOMpATh CPEACTBA JOCTHIKCHHUS TIeId U3
NPEUIOKESHHBIX, 4 TAKKE UCKATh UX CAMOCTOATEIIHHO;

- cocmasnams (MHAUBUYATbHO WK B TPYIINE) IJIaH PEIICHUS TpOo0IeMbl (BBITOTHEHHUS
IIPOCKTA);

- paboras O IUIaHy, c6epsimb CBOHM JIEHCTBUS C IIEJNBIO W, MPU HEOOXOAMMOCTH,
UCTIPABIISATH OMTUOKU CAMOCTOSTEIHHO (B TOM YHCIIE M KOPPEKTHUPOBATH IIJIaH);

- B JMaJore C YYHUTEIEM COBEPUIEHCMB06AMb CAMOCTOSITETFHO BBIPAaOOTAHHBIC
KPUTEPUU OLICHKH.

7-9-1t knaccwt

- CaMOCTOSTEIBbHO oOHapydcueamsv W @opmyauposams TpoOIeMy B KIACCHOW W
WHIUBUTyJIbHON y4eOHOU NeSTeTbHOCTH;

- 8bl08UcAMb BEPCUU PEIIEHUS MPOOJIEMbI, 0CO3HABaTh KOHEUHBIN pe3yybTaT, BRIOUPATH
CpEACTBa JOCTUKEHUS 1IEJIM U3 TIPEAJIOKEHHBIX WM KX UCKATh CAMOCTOSITENIHHO;

- cocmasnams (MHAUBUIYATIbHO WIH B TPYIIINE) IJIaH PEIICHUs TPOOIeMbl (BBITIOJHEHUS
MIPOEKTA);

- nodbupams K Kaxaoiu npoodieme (3agaue) aeKBaTHYIO €l TEOPETUUECKYIO MOJIEIb;

- paboTas MO MNPEIOKEHHOMY WIM CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY,
UCNOb308amMb HAPALY C OCHOBHBIMU U JOTIOJHUTEIbHBIE CPE/ICTBA (CIIPABOYHAS JIUTEPATYPA,
CJIOXKHBIE IPUOOPHI, KOMIIBIOTED);

- NIaHUpo6ams CBOIO UHJIMBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

- pabomamsb MO CAMOCTOSTEIBLHO COCTABJIECHHOMY IUIaHY, CBEPSSACHh C HUM H C LEJbIO
NeATEeIbHOCTU, UCITPaBJIsia OMIMOKHU, UCTIOJB3YsI CaMOCTOSTENIHHO TTOJ00paHHbIE cpe/icTBa (B
ToM unciie U UHTepHeT);

- CBOOOJHO HO0/b308amMbCs BHIPAOOTAHHBIMM KPUTEPUSIMU OILIEHKH M CaMOOIIEHKH,
HCXOJIS U3 LIEJIU U UMEIOIUXCS KPUTEPHUEB, pa3iinyas pe3yabTaT U CIoCOObI IEUCTBU;

- B XOJI€ MPEJCTABIEHUS [IPOCKTA 0a6amb OYeHKY €ro pe3ylibTaTaM;

- CaMOCTOSITEJIbHO 0CO3HA8amb TPUYUHBI CBOEr0 yCIleXa WM Heycrnexa U HaXOAUTh
CIOCOOBI BBIX0/1a U3 CUTYaIlUU HEYCTeXa;

- yMemb oOyeHums CTEIECHb YCIENIHOCTA CBOEH HHAMBHUAYyaJIbHOM 00pa3oBaTEIbHOU
NEeATEIIbHOCTH;

- daeamv OYeHKy CBOUM JIMYHOCTHBIM KAaueCcTBAaM M 4YepTaM XapakTepa («KakoB s51»),
ONpENEIIATh HAMPABJICHUSI CBOET0 Pa3BUTHUS («KAKUM sl XOUy CTaTh», «4TO MHE JJI 3TOTO
HAJIO CIICNIaTh»).

Cpeocmeom ¢hopmuposanus peryiasTUBHbIX YVY]I ciyXaT TEXHOJNOTHsS MNPOOIEMHOro
Auariora Ha JTane MW3y4YeHHs HOBOrO MaTepuasa M TEXHOJOTHS  OICHUBAHUS
00pa30BaTeNbHBIX JOCTHKEHUHN (Y4EOHBIX YCIIEXOB).

THo3naeamenovuwvie YY/I:

5-9-u1 knaccwt

- QHanIU3UPOBAmMb, CPABHUBAMD, Kldccupuyuposams u 0606uams HaxKThl U SIBJICHUS,

- ocywecmensms CpaBHEHHE, CEPUAITUIO U KJIaCCU(DUKAIIMIO, CAMOCTOSTEIHPHO BBIOUPAsT
OCHOBAHMS Y KPUTEPUU VISl YKAa3aHHBIX JIOTUYECKHUX OMNEpaIfii; CTPOUTh KIACCUDUKAITUIO
MyTEM TUXOTOMHYECKOTO JIeJICHUS (Ha OCHOBE OTPHUIIAHNSA);

- cmpountb JIOTHUYCCKHU 000CHOBaHHOE pacCyKACHHUEC, BKIIIOYArOMIEC YCTAaHOBJICHHUC
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MPUYHHHO-CJICICTBEHHBIX CBS3EH;

- c030a6amb MaTEeMAaTUIECKUE MOJIEIH;

- COCTaBJISITH TE3UCHI, PA3JIUYHbIE BHUABI IUIAHOB (MIPOCTHIX, CJIOXKHBIX U T.IL.).
[IpeoOpa3oBeIBaTh HHPOPMAIIUIO U3 OJHOTO BUAA B APYTroi (TaOJIHITy B TEKCT, TUArpaMMy H
mp.);

- 8blUUMBIBAMb BCE YPOBHU TEKCTOBOW MH(GOPMAITUH.

- yMems onpedensims BO3MOXHBIC UCTOYHUKH HEOOXOAMMBIX CBEICHUH, MPOU3BOIUTH
NOUCK HH(OpMAINK, aHATU3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTb.

- TIOHHMMasi TIO3HIINIO JPYTOT0 YeJIOBEKa, paziuiams B €ro pedr: MHEHHE (TOUKY 3pCHHS),
JI0Ka3aTeNbCTBO  (apryMeHThI), (HaKThl; THIIOTE3bl, AaKCHOMBI, Teopuu. Jljis 3TOro
CaMOCTOSITENIFHO HCIOJIb30BaTh pPa3IMdHbIe BUABI UTEHHUS (M3ydarolee, MPOCMOTPOBOE,
03HAKOMHUTEILHOE, IIONCKOBOE), TPUEMBI CITYIITAHUA.

- caMoMy c030asamb UCTOUYHUKHN MH(GOPMAIMH PAa3HOTO THIA M JIJIs1 Pa3HBIX ayJIUTOPHH,
coOmro1aTh HH(OOPMAITMOHHYIO TUTHEHY U TTpaBuUiia MHGOOPMAIIMOHHON O€30IaCHOCTH;

- yMemb UCNOIb306aMb KOMIBIOTEPHBIE W KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU Kak
WHCTPYMEHT JUIsl JIOCTMDKCHHSI CBOHMIX Ileie. YMeTh BHIOMpATh ajcKBaTHBIC 3ajade
WHCTPYMEHTAJIbHBIE POrPaMMHO-aIIapaTHbIE CPEJCTBA U CEPBUCHI.

Cpeocmeom ghopmuposanus no3HaBaTeNnbHbIX Y Y] citykaT yueOHbIN MaTepuai U Ipexae
BCEr0 MPOAYKTHBHBIE 3a/JaHHsI YUEOHMKA, MO3BOJIAIOIIME IMPOJBUIaThCS MO BCEM IIECTH
JUHUSIM Pa3BUTHSL.

1- 5« JIP - Ucnonp3oBaHME MaTeMaTHUYECKMX 3HAHUM JUId pELICHUs pa3iIMyYHbIX
MaTeMaTUYECKUX 3a7a4 U OLICHKHU IT0JyYECHHBIX PE3YJIbTAaTOB.

2- g JIP - COBOKYITHOCTh YMEHHUH IO HCIOJIB30BAHUIO JOKA3aTEIbHON MaTeMaTU4YeCKON
peun.

3- s JIP - CoBokymHOCTh yMeHUH 110 paboTe ¢ nHMOPMAITUEH, B TOM YHCIIC U C PA3TUYHBIMU
MaTeMaTHYECKUMH TEKCTaMHU.

4- 5 JIP - YMeHud KCNONBb30BaTh MAaT€MAaTUYECKHE CPEACTBA JJIsi M3YUYEHHUS M OINUCAHUA
pEeanbHBIX NPOLECCOB U SIBJICHUM.

5- s JIP - He3aBUCUMOCTb 1 KPUTUYHOCTD MBIIIJICHUS.

6- s JIP - Bois 1 HACTOMYMBOCTH B JOCTHMIKEHUH LIEJIH.

Kommynuxamuenoie YY/I:

5-9-u1 knaccwt

- CaMOCTOATEIBHO Op2aHU308bl6amMb y4eOHOE B3aMMOCICTBHE B Tpymie (ONpeaessaTh
oO1Iue eI, JOroBapyuBaThCs APYT € APYTrOM U T.1.);

- OTCTaMBasi CBOIO TOUKY 3PEHUS, NPUBOOUmMs ap2ymenmuol, IOATBEPKAas UX paKTaMu;

- B JIUCKYCCHUH YMemb 68b108UHYNMb KOHTPAPTYMEHTHI;

- YUHUTBCA KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHUIO, C JOCTOMHCTBOM MPUZHABAMb
OLIMOOYHOCTh CBOETO MHEHHS (€CIIM OHO TAKOBO) M KOPPEKTHUPOBATH €T0;

- TIOHMMas MO3MIMI0 JPYroro, paziuyams B €ro pedd: MHEHUE (TOYKy 3pEHHS),
J0Ka3aTeNbCTBO (apryMeHThl), (aKThl; TUTIOTE3bl, AKCHOMBI, TEOPHUU;

- yMemb B3TJSIHYTh HA CUTYALMIO C MHOW TIO3UIUU U 00208apu6amsvCs C JTOJbMHA UHBIX
[MO3UIINHN.

Cpeocmeom popmuposanusi KOMMYHUKATUBHBIX Y'Y [l cily’KaT TEXHOIOTHsI IPOOJIEMHOTO
auaiiora (mooyXAarolui ¥ MOABOJAIIMNA AUAJIOT) U OpraHu3alysl paboThl B MalbIX Ipynnax,
TaK)Xe UCI0JIb30BAHUE HA YPOKAX AIEMEHTOB TEXHOJIOIMH MPOJAYKTHBHOTO YTEHHSI.
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Dopmupoeanue HKT-komnemenmnocmu o0yuaroumuxcs.

[Ipu uzyuenuu yuyeOHOro npeameTa 00y4arommecs yCOBEpPIICHCTBYIOT NPUOOPETEHHBIE
Ha TIEPBOM CTYNEHU HAGLIKU padomwl ¢ un@opmayuen u nonoiaHsIT ux. OHU CMOTYT
paboTaTth ¢ TeKCTamH, MPeoOpa3oOBbIBATb W WHTEPHPETUPOBATH COJEPIKAIIYIOCS B HHUX
uH(pOpMAaIINIO, B TOM YHCIIE:

* CHCTEMAaTHU3HpPOBaTh, COMOCTABIIATh, aHATM3UPOBATH, 0000IIATh M UHTEPIPETUPOBATD
uH(POPMAIINIO, COJIEPKAITYIOCS B TOTOBBIX HH(OPMAIITMOHHBIX 00BEKTAX;

* BBIACIATh TJIABHYI0O M HW30BITOYHYIO HWHGOPMAIUIO, BBINOJHATH CMBICIOBOE
CBEPTHIBAHUE BBIJICTICHHBIX (DAKTOB, MBICIEH; MPEACTaBIATh HH(OPMALMIO B CXKATOM
CJIOBECHOU (hopMe (B BHIC IJIAHA WJIA TE3UCOB) M B HATJISTHO-CUMBOJINYECKOM (hopme (B BUC
Ta0NUL, TPAPUUECKUX CXEM U JUarpamM, KapT MOHATUA — KOHLENTYalbHBIX JHATrPamM,
OTIOPHBIX KOHCIIEKTOB);

* 3aMO0JIHATH U JOMOJHATH TAOJIUIIBI, CXEMBI, IUarPaMMbl, TEKCTHI.

OOyuaroiyecss yCOBEPILIEHCTBYIOT HABBIK NOUCKA UH@GOpMmayuu B KOMIBIOTEPHBIX U
HEKOMITBIOTEPHBIX HMCTOYHUKAX HWH(OpMAIMU, TPUOOPETYT HABBIK (OPMYIHUPOBAHUS
3aIPOCOB U OIBIT UCIIOJIB30BAHUS MIOUCKOBBIX MalIMH. OHM Hay4yaTCsl OCYIIECTBIISITh ITOMCK
uHpopmaruu B MHTEpHETE, MIKOIBHOM MH(DOPMAITMOHHOM MPOCTPAHCTBE, 0a3ax JaHHBIX U
Ha T[EPCOHAIBHOM KOMIIBIOTEPE C MCHOJIB30BAHUEM TIOMCKOBBIX CEPBUCOB, CTPOUTH
MTOMCKOBBIE 3aIIPOCHI B 3aBUCUMOCTH OT LIEIH 3aIpOCa U AHAJIU3UPOBATH PE3YJIHTATHI IOUCKA.

OOGyuaronuecsi MpUOOPETYT MOTPEOHOCTh MOUCKA JOMOJHUTEILHON MH(DOpMALMK ISt
pelieHnsl y4yeOHbIX 3aJa4 U CaMOCTOSITEIbHOM IO3HABATEIBHON J1€ATEIbHOCTH; OCBOAT
3¢ pexTuBHBIE TPUEMBI TTOMCKA, OPTAHU3ALMU U XpaHEHUs WH(OpMaALMK Ha MEPCOHATBLHOM
KOMITbIOTEPE, B HMH(POPMALMOHHON cpene yupexzaeHus u B HWHrepHeTe; mpuoOpeTyT
MEPBUYHBbIE HABBIKM (POPMHUPOBAHUS W OPTaHU3ALMH COOCTBEHHOTO HWH(OPMAIIMOHHOIO
IIPOCTPAHCTBA.

OHM YCOBEpIIEHCTBYIOT YMEHUE IiepeaaBaTh UHGPOpMalui0 B YCTHOW (opwme,
COMPOBOXKIaEMOM ayJMOBU3YATbHOM MOACPKKON, U B TUCbMEHHON (popMme runepmenna (T.
€. COYETaHMs TEKCTa, U300paKeHMsl, 3ByKa, CChUIOK MEXAYy pa3HbIMH MH(POPMAIMOHHBIMU
KOMIIOHCHTaMH ).

OOyuaromuecss CMOTYT MCIOJIb30BaTh MH(GOPMALMIO AJsi YCTAaHOBJIEHUS MPUYUHHO-
CJIEICTBEHHBIX CBSA3€H M 3aBUCUMOCTEN, OOBSICHEHHUI U JI0Ka3aTeNIbCTB (PAKTOB B PA3JIMUHBIX
y4eOHBIX U MPAKTUYECKUX CUTYALUSAX, CUTyal[UsIX MOJIECIUPOBAHUS U IIPOEKTUPOBAHUSI.

BhINyCKHUKYM MOJTy4aT BO3MOKHOCTh HAYYUTHCSA CTPOUTh YMO3AKIIOUEHUS U TPUHUMATh
pElIeHUs] Ha OCHOBE CAMOCTOSITEIBHO MOJIYYEHHON MH(OpMAIMU, a TaKKE€ OCBOUTH OIBIT
KPUTUYECKOTO OTHOIICHUS K MoJiydaeMoil MHGOpMAIMK HAa OCHOBE €€ COIMOCTAaBJICHUS C
uH(popmanuen u3 Ipyrux UCTOYHUKOB U C UMEIOIIUMCS KU3HEHHBIM OIBITOM.

OcHoebl yuebHo-ucciedoeamenbcKkoil u nPOeKmHOU 0esAmeibHOCmuU.

B xone um3ydeHuss Bcex ydeOHBIX MPEIMETOB OOYYalOIIUECS HpUoOpemym onsim
NPOeKMHOU OeamenbHocmu Kak o0cobort (Gopmbl yueOHON pabOThI, CIIOCOOCTBYIONICH
BOCIIUTAHUIO CAaMOCTOSTEIBHOCTH, WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, ITOBBIIICHHUIO
MoTHBallMM U 3(P(HEKTUBHOCTU YYEOHOH NEATETbHOCTH; B XOJE peajlu3alid HCXOIAHOTO
3aMbIclia Ha TPAKTUYECKOM YPOBHE OBJAJICIOT YMEHHEM BHIOMPATH aJIeKBATHBIC CTOSIICH
3ajaue CpelCTBA, MPUHUMATh PEIICHUS, B TOM YHCJIE M B CUTYalUsX HEONPEACIEHHOCTH.
OHM mody4aT BO3MOXHOCTh Pa3BUTh CIOCOOHOCTHh K pa3paOOTKe HECKOIBKUX BapUAHTOB
pelIeHni, K TOWCKY HECTaHAAPTHBIX PEUICHUH, MOUCKY W OCYIIECTBICHHIO HauOolee
IPUEMJIIEMOTO PEIICHUS.
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B xone nmiaHupoBaHMs U BBITIOJHEHHUS YYEOHBIX MCCIETOBAaHUI 00y4aronifuecs: OCBOST
YMEHUE ONepuposams 2unome3amu Kak OTJIWYUTEIbHbIM HMHCTPYMEHTOM HAYYHOIO
paccyXaeHus, NPUOOPETYT ONBIT PEIICHUS WHTEUIEKTyalIbHbIX 337ad Ha OCHOBE
MBICJIEHHOT'O ITOCTPOEHHUS PA3IMYHBIX IPEANOIO0KEHNN U UX MOCIEAYIOLIEN TPOBEPKHU.

B pe3ynbrare neneHanpaBieHHON yueOHOM AeSTENbHOCTH, OCYIIECTBIsIEMON B (hopMax
YUeOHO020 UCCNIe008aHUsl, Y1eOH020 NPOEKMd, B XOAE 0CB0CHUSL CUCEMblL HAYYHbIX NOHAMUL Y
BBIITYCKHUKOB OyIyT 3aJ105KEHBI:

* MOTPEOHOCTh BHUKATh B CYTb H3y4aeMbIX MpoOJieM, CTaBUTb BOIPOCHI,
3aTparuBarollie OCHOBBI 3HAHUU, TUYHBIN, COUUAIbHBIA, HCTOPUUYECKHUIN )KU3HEHHBIN OIIBIT;

* OCHOBBI KDUTHYECKOT'O OTHOIIEHUS K 3HAHHIO, ’KU3HEHHOMY OIIBITY;

* OCHOBBI ICHHOCTHBIX CYKJICHUI U OLIEHOK;

* YBAXEHUE K BEIMYUIO YEIOBEYECKOIO pasyMa, MO3BOJIIOMIETO MPEOI0IEBATh
HEBEKECTBO M INPEIpacCylIKM, pa3BUBaTh TEOPETUYECKOE 3HAHHWE, IIPOJIBUTaThCi B
YCTaHOBJICHUH B3aHMOIIOHUMAHUS MEKIY OTACIbHBIMU JIOJbMU U KYJIbTYpaMU;

* OCHOBBI IMOHUMAaHUA MPUHUUIIUAIBHON OrPAHMYEHHOCTH 3HAHUA, CYIIECTBOBAHMS
Pa3IMYHBIX TOYEK 3PEHUS, B3IJISA0B, XapaKTEPHBIX Ui Pa3HBIX COLMOKYJIBTYPHBIX Cpel U
3MOX.

Ilpeomemmnuwie pe3yromamot 00yuenus.

N3yuyenne maTeMaTUKH B OCHOBHOM IIIKOJIE Ja€T BO3MOKHOCTh OOYYAIOIIMMCS JOCTUYb
CJIEIYIOIIUX PE3yJbTaTOB PA3BUTHS:

Mamemamuxa. Anzeopa. I eomempu:.

HarypaJjbHbie yuciaa. {poou. PanuonanbHbie yucaa

BbINyCKHUK HAYy4YUTCA:

* TIOHMMaTh OCOOEHHOCTH JIECATUYHON CUCTEMbI CUUCIICHUS;

* ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C JIETUMOCTBIO HATypaJIbHBIX YUCEN;

* BBIp@XaTh 4YKCJa B DKBUBAJICHTHBIX (opMax, BeIOMpas HambOojee MOAXOIALIYI0 B
3aBUCUMOCTH OT KOHKPETHOUM CUTYallUH;

* CpaBHHUBATh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCIIA;

* BBINOJHATH BBIYUCIIEHUS C PALIMOHAJIBHBIMU YUCIIAMH, COYETast yCTHBIE U TMCbMEHHBIE
MPUEMBI BBIYUCIIEHUM, IPUMEHEHNE KAJIBKYJISATOPA;

* HCIOJb30BATh MOHATHS M YMEHMS, CBA3aHHBIE C MPOIMOPLMOHAIBHOCTHIO BEJIWYMH,
MIPOLIEHTAMM, B XOJI€ PEIIEHUs MAaTEMaTUYECKUX 3a7ad W 3a]ad U3 CMEKHBIX MPEIAMETOB,
BBIIIOJIHATH HECIIOKHBIE TPAKTUYECKHUE PACUETHI.

Buvinycknux nonyuum 603mMoiCHOCYb:

* NO3HAKOMUMbCS C  NOSUYUOHHLIMU — CUCTEMAMU  CYUCTEHUs. C OCHOBAHUAMU,
omauyrnvimu om 10;

* yenmyoumsv u pazeumsv NPeOCMABNeHUs. O HAMYPANbHLIX YUCIAX U CEOUCEAX
oeaumocmu,

* HAYYUMbCS UCNONL308AMb NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCTEHUS, NPUOOpecmu
NPUBLIYUKY KOHMPOIUPOBAMb GbIUUCTIEHUS, 8b10UPAS NOOXO0OAWULL OJIs1 CUMYAYUU CHOCOO.

JleicTBUTEIbHBIE YHCJIA

BBINTyCKHHUK HAy4UTCA:

* HCHOJb30BATh HAYAJIbHBIE PEACTABICHUS O MHOXKECTBE JEHCTBUTEIbHBIX YHCEIL,

* OIEPUPOBATH MOHATUEM KBAJPATHOI'O KOPHS, IPUMEHSTH €r0 B BBIYUCICHHUSIX.

Buvinyckuux nonyuum 603mMoiCHOCHb:
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* pazéumsv npeocmasieHue O Yucie U YUCI08bIX CUCMEMAX OMm HAMYPAIbHbIX 00
0elCmeUmenbHblX YUces; O pou 8bIYUCTIEHUL 8 NPAKIMUKE;

* pazsumv U yenyoumv 3HAHUA O OeCAMUYHOU 3anucu OetcmeUmenbHblx Yucel
(nepuoouueckue u Henepuoouyeckue opoou).

N3mepenusi, npudnxKeHnsi, OLeHKH

BbIlyCKHUK HAy4YUTCA:

* HCIOJIb30BaTh B XOJ€ PEIICHMS 3a/lay dJeMEHTapHbIC MPEICTaBICHUS, CBSI3aHHBIE C
npUOTMAKEHHBIMYU 3HAYCHUSIMU BETTUYHH.

Buvinycknuk nonyyum 603moxicHOCMb:

* NOHAMb, YMO HUCI08ble OaHHble, KOMOopbvle UCHONb3YVIOMCA O]l XaAPAKMepUCmuKu
00BEKMO8 OKPYIHCAIOUIe20 MUpa, AGIAIMCA NPEUMYUEeCEEHHO NPUOTUNCEHHBIMU, YMO NO
3anucu NPUOTUNCEHHBIX 3HAYEHUU, COO0epHCAUUXCA 8 UHPOPMAYUOHHBIX UCMOYHUKAX,
MOJICHO CYOUMb O NOCPEUHOCTNU NPUOTIUNCEHUS,

* NOHAMb, YMO NOSPEUHOCHb Pe3yIbMama Gbl4UCIeHUL O0JIHCHA OblMb COUBMEPUMA C
NO2PeuHOCMbIO UCXOOHBIX OAHHBIX.

AJire0OpanvecKue BbIPaKeHUs!

BBITyCKHHUK HAydNTCS:

* OINEPUPOBATH MOHATUSIMHU «TOXKECTBO», «TOXKIECTBEHHOE MPEOOPa30BaHUE, PEIIATh
3a/lauu, cojJieprkaiire OyKBEeHHbIE JaHHbIE; paboTaTh ¢ hopMyIamu;

* BBIMOJHATH NPEOOPA30OBaHUSI BBIPAKEHUN, COJEPKAIIMX CTEIEHH C IEJIbIMU
MOKa3aTeJISIMU U KBaJpaTHbIE KOPHHU;

* BBINOJHATH TOXKIECTBEHHBIE TTPEOOPA30BAHUS PAIUOHATBHBIX BHIPAKEHUI HA OCHOBE
MpaBuJI ICUCTBHUI HAJl MHOTOWICHAMH U alNTeOpandecKUMHU IPOOsSIMH;

* BBIMOJHATH PA3JI0KEHNE MHOTOWICHOB Ha MHOKHUTEIIH.

Buvinycknuk nonyuum 603Mo#CHOCMb HAYUUMBCAL:

* BBLINOJIHAMb MHO20UIA208ble NPeodPA308aAHUS PAYUOHANbHBIX BbIPANCEHUL, NPUMEHSIS
WUpoKull Habop cnocobo8 u NPUEMos;

* NPUMEHSAMb MONCOeCMBEHHble NPeodPaA308anus O peuleHuss 3a0a4 U3 pPasiuyHvlx
pazoenos Kypca (Hanpumep, OISl HAXOHCOEHUS HAUOONbUIE2O/HAUMEHbULE2O 3HAYEHUS.
8bIPANCEHUSL).

YpaBHeHus

BrinyCkHUK HayuuTCS:

* pemaTbh OCHOBHBIE BUJIbl PALlMOHAIBHBIX YPABHEHUM C OJHOU MEPEMEHHOM, CUCTEMBI
JIBYX YpaBHEHUH C IBYMsI IEPEMECHHBIMU;

* MOHMMATh YpPaBHEHWE KaK BOXHEUIIIYI0O MAaTEMaTUYECKYI0 MOJCNb ISl OMUCAHUSA U
M3YYEHUS pa3HOOOPA3HBIX peaTbHBIX CUTYAIINH, PEIIaTh TEKCTOBBIC 3a/1a4H allreOpandecKum
METOJIOM;

s NPUMCHATh TpaduUecKue TIPEACTABICHHUS IS WCCIICOBAHUS  YPaBHEHUH,
WCCJICIOBAHMS M PEIICHUS CUCTEM YPABHCHHH C IBYMS ITIEPEMEHHBIMHU.

Buvinycknuk nonyuum 603mMoxicHOCMb!

* 061a0emb CNeyuaibHbIMU NPUEMAMU peuleHusi YPAGHeHUl U cucmem YpPAGHeHUl,
VBEPEHHO NpUMEHAMb annapam YpPAaeHeHUull OJis peuleHus pazHoOoOpAasHuX 3a0ad U3
Mamemamuxu, CMeXCHbIX NpeoMemos, NPAKMUKU,

* npumeHams 2cpaguueckue npeocmasnenus O UCCIe008AHUS YPAGHEHUL, CUCmeM
VpasHerutl, codeparcauyux OyKeeHHvle Kodghuyuenmeol.

HepaBencrBa

BrITyCKHHUK HAydUTCS:

* TIOHMMATh W TPUMEHSITh TEPMHHOJOTHUIO M CHUMBOJIMKY, CBSI3aHHBIE C OTHOIICHUEM

15



HEpaBEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

* pelaTh JMHEHMHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM W HX CHUCTEMBI; pEIIaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOil Ha rpaduyecKre NpeCTaBICHNUS;

* NPUMEHSTH anmnapaT HEPABEHCTB IS PELICHUs 3aJa4 U3 pa3InuHbIX Pa3JesioB Kypca.

Buvinycknuk nonyuum 603MOACHOCMb HAYUUMBCA

* PA3HOOOPA3HLIM NPUEMAM OOKA3AMENbCMed HEPAGeHCMS, YBEPEeHHO NPUMEHSIMb
annapam HepaseHcme OJis peuleHusi pazHooOPA3HbIX MAMEeMAmMUYecKux 3a0ay u 3a0ay u3
CMEJICHBIX NPeOMemos, NPAKMUKU,

* npumensms cpaguueckue npeocmaegienus OJisl UCCIe008aHUs HEPABEHCME, CUCTEM
Hepasencmas, cooepacawux OyKeeHHvle KodghhuyueHmai.

OcHoBHbIe MOHATHA. UnCI0BbIe QyHKIMH

BBINTyCKHUK HAy4UTCA:

* MMOHUMAaThb U HCIOJIb30BaTh (YHKIIMOHAJIbHBIE TOHSATUS U S3bIK (TEPMHHBI,
CUMBOJINYECKUE 0003HAYECHUS );

* CTPOUTH TpaUKU BIEMEHTApPHBIX (PYHKUMH; MCCIEI0BAaTh CBOMCTBA YHCIOBBIX
(yHKUHI Ha OCHOBE U3yYEHHUsI IOBEJICHUS UX TPA(UKOB;

* MOHMMATh (PYHKUMIO KAaK BAXKHEWUIIYI0 MAaTEMaTUYECKYyI0 MOJENb JJs OMNHCAHUS
IPOLECCOB M SIBICHUN OKpPYXKAIOIIET0 MHpa, MPUMEHATh (YHKIUOHAJIBHBIA S3BIK IS
OTHMCaHUs U UCCIEA0BAaHUS 3aBUCUMOCTEN MEXK Ty (PU3HMUECKUMHU BEIMUYNHAMHU.

Buvinycknuk nonyuum 603M0oACHOCMb HAYUUMBCA

* NPOBOOUMb UCCAEO08ANUSL, CEA3AHHBIE C U3YYEHUEM CEOUCE DYHKYUL, 8 MOM YUCTE C
UCNOIL308AHUEM KOMNbIOMEPA, HA OCHOBE 2PAPUKO8 U3YUEHHbIX YYHKYUL cmpoums Oonee
CNIodCHblE 2paduKu (KycoOUHO-3a0anHble, C «8bIKOJIOMbIMUY MOUYKAMU U M. N.),

* UCNONBL3068aMb PYHKYUOHAIbHBIE NPEOCABTIEHUS U C8OUCMBA PYHKYUL O] peuleHus
Mamemamuyeckux 3a0a4 U3 pasiuyHulx pazoenos Kypcd.

YuciioBble MOCTEA0BATEIbHOCTH

BbINyCKHUK HAYy4YUTCA:

* MOHMMATh U HCIOJNb30BATH S3BIK MOCIEIOBATEIBHOCTENW (TEPMHUHBI, CHUMBOJIUYECKUE
0003HaYeHU);

* ONpUMEHATh (OPMYJIbI, CBSI3aHHBIE C AapUPMETUUYECKOM U T'e€OMETPUUYECKON
nporpeccueii, U anmapar, c(OPMUPOBAHHBIM MpPH HU3YYEHUM IPYIHX pa3lesoB Kypca, K
PELICHUIO 33]1a4, B TOM YHUCJIE C KOHTEKCTOM M3 PEAJIbHOMN KU3HU.

Buvinycknuk nonyuum 603mM0oACHOCIb HAYUUMBCA

« pewamb KOMOUHUpoanuvie 3a/layu ¢ npumenenuem Gopmyn N-20 uieHa u CymMmol
nepevix N 41eHo8 apupmemudeckol u 2eoMempuiecKkol npoecpeccu, NPUMEHss npu 3mom
annapam ypasHeHul U HepageHcme,

* NOHUMAMb APUDMEMUUECKYI0 U 2e0MempUdecKylo Npospeccuro Kaxk QyHKyuu
HAMYPAanbHO20 ap2yMeHmad, C6A3bl8amb aApUPMemuyecKylo npocpeccuro ¢ JUHelHbIM
DOCMOM, 2e0MEMPUYECKYIO — C IKCNOHEHYUATTbHBIM POCMOM.

OnucarenbHasi CTATHCTHKA

BbINTyCKHUK Hay4HUTCsl MCIIOJIB30BATh MPOCTEHIINE CIOCOOBI TPEICTABICHUS U aHAIIM3a
CTATUCTUYECKUX JIaHHBIX.

Buinycknux noayuum 603MOHCHOCHb NPUOOpecmuy Nep8oHAYAIbHBIN ONbIM OP2AHUIAYUU
cOOpa OaHHBIX NPU NPOBEOEHUU ONPOCA OOUECMBEHHO20 MHEHUS, OCYWECMEIAMb UX AHAIU3,
npeocmaesniame pe3yibmanosl ONpPoca 6 auoe mabauybsl, OUazpammol.

Cayuajiinbie COOBITHSA U BEPOATHOCTH

BBIITyCKHUK HAYYUTCS HAXOAUTh OTHOCUTENIBHYIO YaCTOTY U BEPOSITHOCTh CIy4allHOTIO
COOBITHSI.
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Buinycknux  nomyuum 603moxcHocmv  npuodpecmu  Onvlm Npo8eoeHus CAYyYatiHbIX
9KCNEePUMEHMO8, 6 MOM 4Hucie C NOMOWDbIO KOMNbIOMEPHO20  MOOEIUPOBAHUS,
uHmepnpemayuy ux pe3yaomamos.

KomOunaTopuka

BbINTyCKHUK Hay4yuTCsl peliaTbh KOMOWHATOPHBIE 3aJayd HAa HaxOXKJEHUE YHCIia
00BEKTOB WM KOMOMHAIIUH.

BuvlnyckHuk noayuum 603MO*CHOCMb HAYYUMbBCA HEKOMOPbIM CNEeYUdlIbHbIM NPUEMAM
peluenusi KOMOUHAMOPHBIX 3a0ai.

Harasignas reomerpus

BbINTyCKHUK HAYYUTCS:

* pacro3HaBaTh HAa YEPTEKax, PUCYHKAX, MOJACIISIX U B OKPYKAIOIIEM MUpPE MIIOCKUE U
MIPOCTPAHCTBEHHBIE TEOMETPUIECKUE (DUTYPHI;

* pacro3HaBaTh Pa3BEPTKU KyOa, MPSAMOYTOJHHOTO IMapajuiefenuIea, MpaBUIbHON
MUpaMU/IbL, TWIMHAPA U KOHYCA;

* CTPOWTH Pa3BEPTKHU KyOa M MPSIMOYTOILHOTO TapalICICIHIICIA;

* OMpPEACNIATh MO JUHEHHBIM pa3MepaM pa3BEPTKU (PUTYphI JUHEHHBIE pa3Mephl CaMOil
(burypsl 1 HA000pOT;

* BBIYUCIIATH OOBEM MPSIMOYTOJILHOTO MapaJlieenune/a.

Buvinycknuk nonyyum 603mMoxicHOCMb:

* HayUumovCs BblYUCTAMb 00BEMbI NPOCMPAHCINEEHHBIX 2eoMempudeckux gueyp,
COCMABNEHHBIX U3 NPAMOY20NbHbIX NAPAJLLENIeNUNe008;

« yenyoums U pazsumv NpeocmasieHus O NPOCMPAHCMBEHHBIX 2e0MempuUdecKux
Queypax;

* HayuumvCsi NPUMEHAMb HOHAMUE pA38EPMKU Ol BbINOJHEHUs NPAKMUYECKUX
pacuémos.

I'eomeTpuyeckue purypsol

BBITTyCKHUK HAYyYUTCS:

* TIOJIE30BAThCS SI3BIKOM T'€OMETPHUH TSI ONMCAHUS MPEIMETOB OKPYXKAIOMIET0 MHUpa U
WX B3aUMHOTO PACIOJIOKCHHUS;

* pacro3HaBaTh ¥ H300paxkaTh Ha YEPTEKAX U PUCYHKAX TEOMETPUICCKUE (DUTYPHI B UX
KoH(purypamuu;

* HAXOJUTh 3HAYCHUS JUTMH JIMHEWHBIX 2JIEMEHTOB (DUTYp U UX OTHOIICHHUS, TPATYCHYIO
Mepy yrioB ot 0° mo 180°, mpumMeHsisi onpeesieHus, CBOMCTBA U MPU3HAKU GUTYP U HX
AJIEMEHTOB, OTHOIICHHS (UTYp (PaBEHCTBO, MOI00KME, CHMMETPHUH, TIOBOPOT, APATIIICITbHBIN
MEePEeHOC);

* OMEpPUPOBATH C HAYATHLHBIMH MOHATUSIMH TPUTOHOMETPHUU U BBIIOJTHSTh
aJIEeMEHTapHBIE ONepaluy HaJl GyHKIUSIMH YTIIOB;

e pemaTh 3aJa4M Ha JJOKa3aTeIbCTBO, OMIMPAsICh HA M3yUYCHHBIE CBOMCTBA (hUTYp U
OTHOIICHUH MEXTy HUMHU U TIPUMEHSS U3YUECHHBIC METOIbI I0KA3aTCIIbCTB;

e pemiaTh HECIIOXKHBIC 3a/1a91 Ha TTIOCTPOSHUE, IIPUMEHSISI OCHOBHBIE aJITOPUTMBI
MMOCTPOEHUS C TIOMOIIBLIO IIUPKYJIS U JIMHCHKW;

* pemniaTh MPOCTEHIINE INTAHUMETPUICCKHE 33]1a4l B IPOCTPAHCTBE.

BolnycKkHUuK noayuum 603MOoMCHOCMb:

* 081a0emb Memooamu peueHus 3a0ay Ha 8bIYUCTIeHUsl U 00KA3AMeNbCmEa: MemoooM
0Om NPOMUBHO20, MEMOOOM NOOOOUS, MEMOOOM nepebopa 8apuarnmos u Memooom
2eoMempudecKux Mecm modex;

* npuobpecmu onvim NPUMEHEHUs aneedpPauUUecKo2o U mpUeoOHOMempU4ecKo2o
annapama u uoeu O8UNCEHUs NPU PeUeHUU 2e0MemPUYeCcKUx 3a0ad,
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* 081a0emb MPAOUYUOHHOU CXEMOLL peulenus 3a0ay Ha NOCMpoeHue ¢ NOMOWbIO
YUPKYIA U TUHEUKU: AHAU3, NOCmpoeHue, 00KA3ameabCmeo U UCC1e008anue;

* HAYYUMbCA peulams 3a0ayu Ha NOCMPOeHUe MeMmoOOM 2e0OMEeMPULECKO20 MeCmAa
mouex u Memooom noooous,

* npuobpecmu ONvIM UCCIE008AHUS CBOUCME NIAHUMEMPUUECKUX (ueyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOPAMM,

* npuobpecmu Onvlm 8bINOJHEHUsL NPOEKMOo8 no memam «l eomempuueckue
npeobpazosanus Ha niockocmuy, «Ilocmpoenue ompeskos no gpopmyner.

HN3mepenne reoMeTpuYeCKUX BeJTHYHH

BhIITyCKHUK Hay4duTCS:

* UCIIOJIb30BATh CBOMCTBA U3MEPEHUS JJIMH, IUNIOWAAEH U YIII0B IIPU PEUICHUH 3a1a4 Ha
HAXOXJICHUE JJIMHBI OTPE3Ka, JIMHBI OKPY>KHOCTH, JJIMHBI AYTH OKPY>KHOCTH, T'PaTyCHOMU
MEpBHI yIJia;

* BBIYHCJISITH IUIOMIAIA TPEYTOJIbHUKOB, MPSIMOYTOJIBHUKOB, TAPaIEIOrPaMM- MOB,
Tpareumii, KpyroB v CEKTOpPOB;

* BBIUYHUCIISTH JJIMHY OKPYKHOCTH, JJIMHY JYyTH OKPYKHOCTH;

* BBIYUCIISITE JJIMHBI IMHEUHBIX AJIEMEHTOB (DUTYP U UX YIJIbl, UCTIOIL3YS (hOPMYJIIbI
JUTMHBI OKPY>KHOCTH U JITTUHBI TyTU OKPY>KHOCTH, GOpMYIIbI TIoMmanei puryp;

* pemiaTh 33J]a4M Ha JOKa3aTeIbCTBO C UCTIOIb30BaHUEM (DOPMYIT JJIUHBI OKPYKHOCTH U
JUTMHBI IYTH OKPYXHOCTH, (popmy ruiomaaeit puryp;

* pelaTh NPAKTUYECKHUE 3a/1a4M, CBA3aHHbBIE C HAXOKICHUEM r€OMETPUUECKUX BETUYNH
(ucosnb3ys Mpu HEOOXOIUMOCTH CITPABOUYHUKHU M TEXHUYECKUE CPEACTBA). BuinyckHuk
NOJIYYUM 803MONCHOCHL HAYYUUMbCSL:

*  BHIYUCTAMb NIOWAOU PUSYD, COCMABIEHHBIX U3 08YX UIU DONee NPAMOY2OTIbHUKOS,
napanienozpammos, mpey20abHUKos, Kpy2a u cekmopa,

*  BHIYUCTAMb NIOUAOU MHO20)20/IbHUKOS, UCNOIb3YS OMHOUEHUS PABHOBETUKOCU U
DPABHOCOCABNIEHHOCIU,

*  NpUMEeHAMb aneeOpaulecKull U mpueoHOMempuyecKull annapam u uoeu O8UNCeHUs: npu
peuleHuu 3a0ay Ha 8blYUCIeHUe NI0Waoel MHO20Y20IbHUKOS.

Koopaunarsl

BpinyCkHUK Hay4uuTCS:

*  BBIYUCIATH JIMHY OTPE3Ka MO0 KOOPAMHATAM €0 KOHIIOB; BEIYHUCIISITE KOOPANHATHI
CEpeIUHbI OTPE3Ka;

*  HCIMOJb30BaTh KOOPAMHATHBINA METO JAJIsI U3y4Y€HUSI CBOMCTB MPSIMBIX U OKPY>KHOCTEH.

Buinycknuk nomyuum 603mM0oiCHOCMb:

* 061a0emb  KOOPOUHAMHBLIM  MEMOOOM peuleHus 3a0ay Had  BbIYUCIEeHUs U
ookazamenbcmeda;

*  nmpuobpecmu OnvlM UCHONL308AHUS KOMNLIOMEPHBIX NPOSPAMM OJisl AHANU3A YACHIHBIX
cyuaes 83auMHO20 PACNONOICEHUS OKPYHCHOCEU U NPAMBIX,

*  npuobpecmu Onvim 8bINOJHEHUs. NPOeKmos Ha memy «llpumenenue KOOpOUHAMHO20
Memooa npu peueHuy 3a0a4 Ha 8bIYUCTEeHUS U O0KA3AMeNbCMEay.

BekTopsl

BrinyckHUK HayduTcs:

*  ONEPUPOBATH C BEKTOPAMH: HAXOJUTh CYMMY WU Pa3HOCTh JBYX BEKTOPOB, 33aIaHHBIX
F€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN ITPOU3BEICHUIO 3aJIAHHOTO BEKTOPA HA YUCJIO;

* HaxOAWTh ISl BEKTOPOB, 33JaHHBIX KOOpPJAWHATAMH: JJIMHY BEKTOpPA, KOOPIAWHATHI
CYMMBI M pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPIMHATHI IPOU3BEACHUS BEKTOpA HA YUCJIO,
MIPUMEHSIS TTPH HEOOXOAMMOCTH COUETATEIbHBIN, IEPEMECTUTEIILHBIN U PaCTIPeIeTUTEIHbHBINA
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3aKOHBI;

*  BBIYMCISITH CKASIPHOE MPOU3BEICHHE BEKTOPOB, HAXOAWTH YTOJ MEXKIY BEKTOPAMH,
YCTaHABIMBAThH MEPIEHANKYISIPHOCTD MIPSMBIX.

Buvinycknux nonyyum 603modicHOCHYb !

s 081a0emb BEKMOPHbIM MemoOOM Ol peuleHus 3a0ai Ha GblYUCIEHU U
JoKazamenbcmeda,

s npuobpecmu Onvim GbLINOJIHEHUS NPOEKMO8 HA MeM)y «NPUMEHEHUe BEeKMOPHO20
Memooa npu peueHun 3a0a4 Ha 8bIYUCTEeHUSL U OOKA3AMeNbCEay.

3. Conep:xanue y4eOHOI0 npeamMera

Xapaxmepucmuka codepofcaﬂuﬂ OCHO6HO20 061/{/;820 06pa306aHu;1 no mamemamuke

Hacrosinias mporpaMma OCHOBHOTO 00ILIEro 00pa3oBaHUs IO MaTeMaTHKE COCTaBJIeHa
Ha ocHOBe DYHIAMEHTAILHOTO Siipa cojJepkaHus 001iero odpazoanusi u TpeOoBaHuil K
pe3ynbTatam o0IIero oOpa3oBaHus, MPEACTAaBICHHBIX B DeaepanbHOM ToCyAapCTBEHHOM
o0pa3oBaTEIbHOM CTaHJapTe oOIIero oOpa3oBaHUsA, C YYETOM MPEEMCTBEHHOCTU C
[IpumepHbIMH TIpOrpaMMaMHu JiJIsi HadajJbHOTO oOmiero ooOpasoBaHusi. B Heil Takxke
YUUTHIBAIOTCS OCHOBHBIE WJEH W TOJOKeHHs [IporpamMmbl pa3BuTusi u (GOpMUPOBAHUS
YHHUBEPCAIbHBIX YU€OHBIX AEUCTBUM AJI1 OCHOBHOTO OOIIET0 00pa30BaHUsl.

CopepxaHre MaTeMaTHUYECKOro 0oOpa3oBaHUSl MPUMEHHUTEIBHO K OCHOBHOM IIKOJIE
MPEJICTABICHO B BUJIE CIEIYIOIINX COAEPKATEIbHBIX PAa3AeNoB. DTO apupmemuka, aneeopa,
@YHKYUY, 8epoAmMHOCMb U cmamucmuka, ceomempus. Hapsigy ¢ 3TUM B coJepikaHHe
OCHOBHOTO 0011ero o0pa3oBaHHs BKJIOYEHB! JIBa JOIMOJIHUTENBHBIX METOJ0JIOTHYECKUX
pazzena: 1oeuKka u MHOJMCeCmea, Mamemamuka 6 UCmopu4eckomM pa3eumuy, 4To CBS3aHO C
peaninzanyen 1enaeil OOIIEUHTEIEKTYalbHOTO U OOLIEKYJIbTYPHOTO Pa3BUTHUSL yYalTUXCA.
Conepxanue KaXKJI0TO u3 ATUX pazzesnon pa3BopavyrBaeTCs B
COJIepKATEeIbHO-METOIMYECKYI0 JIMHUIO, TMPOHU3BIBAIOIIYI0O BCE OCHOBHBIE pa3feibl
COJIEp)KaHUsl MAaTeMaTUYECKOTO 00pa3oBaHWs Ha JaHHOW CTymeHu oOydeHus. [Ipu sTom
nepBasi JWHUS — «JlorMka W MHOXECTBa» — CIY)XHT LEJIH OBIAJACHUS YYalTUMUCS
HEKOTOPBIMHU  DJIEMEHTAMH YHUBEPCATBHOTO MaTEeMaTHYeCKOro s3bIKa, BTOpas —
«MaremaTiKa B HCTOPHYECKOM Pa3BUTUM» — CIIOCOOCTBYET CO3AaHUIO0 OOLIEKYJIbTYPHOTO,
ryMaHUTapHOTO ()OHA M3YUIECHHS Kypca.

Copepxanue pasnena «ApupMeTuka» CIyXUT 0a30d ISl AaTbHEHIIEro H3y4eHUs
yYalIUMHUCS MaTeMaTUK{, CIOCOOCTBYET pAa3BUTHUI0O UX JIOTHUYECKOTO  MBIIUICHUS,
(GOpMUPOBAaHHIO YMEHHUS TIOJIB30BATHCS ~ QITOPUTMAMH, a TaKkKe MPUOOPETCHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B IOBCETHEBHOM KU3HU. Pa3BuTHE MOHATHS O YHCIIe
B OCHOBHOM TIKOJIE CBS3aHO C pAIMOHAIBHBIMH U HPpAIMOHAJIBHBIMU YHCIIAMH,
dbopMUpOBaHHEM TIEPBUYHBIX TPEICTABICHUH O JACWCTBUTEIHHOM 4YHCIE. 3aBeplIcHHUE
YHCIIOBOW JIMHUM (CUCTEMATHU3aIMsI CBEIEHUH O JCHCTBUTEIBHBIX YHCIIaX, O KOMITJIEKCHBIX
YHCIIax), TaK K€ Kak 1 00Jiee CII0kKHbIE BOMPOCHI apupMeTuku (asiroput™ EBkiuaa, oOCHOBHAs
Teopema apu(PMETHKH ), OTHECEHO K CTYTEHH 00IIEeTo cpeaHero (IoJIHOTO0) 00pa30BaHusI.

Conepxanue paszfena «Anredpa» cmocoOCTByeT (OPMHUPOBAHHUIO Yy YYAIUXCS
MaTEMaTHYECKOro ammapara A pelmeHus 3aJad M3 pPa3HbIX pa3/iesioB MaTeMaTHKH,
CMEXXHBIX MPEAMETOB, OKPY)KAIOIIEH pealbHOCTH. SI3bIK anredpbl MOAUYEPKUBAET 3HAYCHHUE
MaTEMaTHKHU KaK s3bIKA JUIS MOCTPOCHHSI MaTEMAaTHUYECKUX MOJIETeH MPOoLecCOB U SBICHUMN
peasibHOTO Mupa. B 3a1aun n3ydeHus anreOpbl BXOIAT TaKKe Pa3BUTHE aITOPUTMHUECKOTO
MBIILJIEHUS], HEOOXOAUMOT0, B YACTHOCTHU, JUIsl OCBOCHMS Kypca MHGOPMATUKHU, OBJIAJICHUE
HaBbIKAMM JIEAYKTUBHBIX paccyxjeHuid. IIpeoOpa3zoBanue CUMBOJIBHBIX (HOPM BHOCHUT
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cnenu(puUecknii BKJIaJ B pa3BUTHE BOOOpPAXEHHs YYaIUXCS, HX CIIOCOOHOCTEH K
MAaTEMATUYECKOMY TBOPYECTBY. B OCHOBHOM MIKOJE Marepuan TPYIIUPYETCS BOKPYT
PaLMOHATIBHBIX BBIPAXKEHHM, a BOIPOCHI, CBSI3AHHBIE C UP- PALIMOHAIBHBIMU BBIPAKEHUSAMM, C
TPUTOHOMETPUUECCKUMHU (DYHKITUSIMUA U TIPEOOpa30oBaHUSIMU, BXOAST B COJEPKaHHE Kypca
MaTEeMaTUKH Ha CTapIiei cTyneHn oOy4eHHs B IIKOJIE.

Conepxanue pasgena «@OyHKOMM» HAUEJIEHO HA TMOJYy4YEHUE IIKOJbHUKAMHU
KOHKPETHBIX 3HaHUH 0 QYHKIMH KaK BaKHEHIlIeH MaTeMaTU4eCKON MOJIeIN Il ONTMCAHUS U
UCCJIeIOBaHUS PAa3HOOOpa3HbIX MporeccoB. M3yueHue 3TOro marepuana CroOCOOCTBYET
Pa3BUTHIO Y YUYaAIIUXCS YMEHUS UCIOJIb30BATh PA3IUYHbIC SI3bIKM MATEMATUKH (CIIOBECHBIH,
CUMBOJIMYECKUH, rpaduyeckuii), BHOCUT BKJIaJ B (POPMUPOBAHUE MPEJCTABICHUNA O POJIU
MaTeMaTUKH B Pa3BUTUU UMBWIN3ALHUH U KYJIbTYPHI.

Paznen «BeposiTHOCTH M CTAaTHUCTHKAa» — 0OS3aTENbHBI KOMIOHEHT IIKOJIBHOTO
00pa3oBaHusl, YCUJIUBAIOIIUM €ro MPUKIAJHOE U MPAKTUYECKOE 3HAYEHUE. JTOT Marepual
HEOOXOaMM, TPEXIe BCero, s (OPMHUPOBAHUSA Yy ydamuxcs (QYHKIIMOHAIBHOW Tpa-
MOTHOCTH — YMEHHUS BOCHPUHUMATh M KPUTUYECKU aHAJIU3UPOBaATh HHQOpMAIIHIO,
MPEJCTABICHHYIO B Pa3M4YHBIX (PopMax, MOHUMATH BEPOSITHOCTHBIM XapaKTep MHOTIHMX
pEeaNbHBIX 3aBUCHUMOCTEM, NMPOU3BOAUTH MPOCTEUIINE BEPOATHOCTHBIE pacdeTsl. M3yueHne
OCHOB KOMOWMHATOPUKH IIO3BOJIUT YYalIeMyCsl OCYIIECTBIISTH PACCMOTPEHUE CIIydaes,
nepedop U MOJCYET YKciia BApUAHTOB, B TOM YHCJIE€ B MPOCTEUIIINX MPUKIAIHBIX 3a1a4ax.

[Ipu wu3yyeHUH CTATUCTUKU U BEPOSATHOCTH OOOTaIIalOTCS NPEICTABICHUS O
COBPEMEHHOM KapTHHE MUPA U METOJaX €ro UCCIeI0BaHus, (popMupyercs moHUMaHue POJIn
CTaTUCTUKU KaK UCTOYHUKA COIMAIBHO 3HAYUMON MH(POPMAIIUU U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBILJIEHUS.

Lens conepxanus pasgena «l'eoMeTpusDy — pa3BUTh Y YUALUXCS TPOCTPAHCTBEHHOE
BOOOpaXXEHUE W JIOTMYECKOE MBIIIJICHUE IMyTeM CUCTEMAaTHYECKOro H3Yy4YEHHUs CBOMCTB
reoMeTpudeckux (Uryp Ha IJIOCKOCTH U B MPOCTPAHCTBE U MPUMEHEHUS ITUX CBOWCTB MpHU
PEILIEHUY 33/1a4 BBIYUCIUTEILHOTO U KOHCTPYKTUBHOTO Xapaktepa. CyliecTBEHHAs pOjb IPU
3TOM OTBOAMUTCA PA3BUTHUIO TEOMETPUUECKOW HHTyunnu. CoueTraHue HarJsIAHOCTU CO
CTPOTOCTBIO SIBIIIETCS HEOTHEMJIEMOM YacCThlO T'E€OMETPUUECKMX 3HaHuWil. Marepuai,
oTHocsIMica K O0okaMm «KoopauHaTe» U «BEeKTOpbI», B 3HAUUTEJILHOW CTEMIEHU HECET B
cebe MEXIpEeJAMETHbIC 3HAHUSA, KOTOpPhIE HAXOIAT NPUMEHEHHE KaK B Pa3IWYHBIX
MaTeMaTUYECKUX IMCIUILUINHAX, TAK U B CMEXKHBIX MTPEAMETaX.

OcobeHHocThI0 pasnena «Jloruka U MHOXKECTBay SIBISETCS TO, YTO MPEACTABICHHBIN B
HEM MaTepuaj MPEUMYIIECTBEHHO HM3Yy4aeTcsl MPU PACCMOTPEHUHM PA3JIUYHBIX BOIPOCOB
Kypca. COOTBETCTBYIOIIMI MaTepuajl HalleJICH HA MaTEMaTHUYECKOE Pa3BUTHE YYalllUXCA,
dbopMHpOBaHNE Y HHX YMEHUS TOYHO, CKAaTO W SICHO H3jaraTb MBICIH B YCTHOW U
NUCbMEHHOM PEUH.

Paznen «MaremaTrka B MCTOPUYECKOM Pa3BUTUN» MpPeAHA3HAUCH 17151 (GOPMUPOBAHUS
MPEJCTABICHU O MaTeMaTUKE KaK YacTH YeJIOBEUECKON KyJIbTYphl, Uil OOIIEro pa3BUTHS
IIKOJILHUKOB, JUIS CO3JIaHMsS KYJIbTYPHO-HCTOpUYECKOM cpeabl oOyueHus. Ha Hero He
BBIJICJISIETCS CIICIUATIBHBIX YPOKOB, YCBOCHHE €70 HE KOHTPOJIUPYETCSI, HO COAEPKAHUE ITOTO
pasjiesia OpraHuYHO MPUCYTCTBYET B y4eOHOM IPOIECCe KaK CBOETO pojia TYMaHUTAPHBIN
GboH mnpuU pPACCMOTPEHUH NPOOJIEMATHUKA OCHOBHOIO COJAEpP)KAHUS MAaTeMaTUYeCKOIro
oOpa3oBaHUs.

JlaHHas mporpamma IO MaTeMaTHUKE I OCHOBHOW IIKOJIBI SIBJISIETCS JIOTUYECKUM
MPOJOJKEHUEM MPOTPAMMBI JIJIsI HAYAJIbHOM IIKOJIbl U BMECTE C HEM COCTABJISIET ONKMCAHUE
HEIMPEPHIBHOTO Kypca MaTeMaTuku ¢ 1-1o 1o 9-i kiacc o61ieo0pa3oBaTeIbHOM MIKOJIBI.
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MATEMATHKA S kaacc

HarypaJjbHble yuciaa

Jlecstuunasi cuctema cuucieHusa. Pumckas Hymepauus. ApudMeTHUecKre IEeHCTBUS Ha
HaTypaJbHbIMU unciaaMu. CTENeHb ¢ HaTypaJlbHbIM MOKa3aTeneM. 3aKOHbI apu(PMETHUECKUX
NEUCTBUI: TIEPEMECTUTENBHBIN, COUETATENbHBINA, PACIIPEACTUTENbHBIN. OKPYTIICHUE YHUCEN.
[Ipukuaka m OLEHKa pe3yJbTaToB BbluucieHU. JleneHne ¢ ocratkoM. OOBIKHOBEHHbIE
apooun

OcHoBHOe cBoMcTBO Jpobu. CpaBHeHue gpoOel. Apudmernueckue ACHCTBUS C
OOBIKHOBEHHBIMU JIPOOSIMU: CIIOKEHHE U BhIYMTAHUE JIpOOEH C OAMHAKOBBIMU U C Pa3HBIMU
3HaAMeHaTeNsIMU (ITPOCTEUIINE CIy4an), YMHOXKEHUE U JIeJIeHHe OOBIKHOBEHHOW APOOM Ha
HaTypalibHOE yncio. HaxoxaeHrne 4yacTu OT LIEJIOro M LEJI0T0 MO €ro YacTH B JBa MPUEMA.
JecaTuuHas 1podb

CpaBHeHHME NECATUYHBIX NpoOeil. ApupMeTudeckue NEHCTBUS C ACCATUYHBIMU JPOOSIMH.
[IpencraBneHue necATUYHON IpOOH B BUJIE OOBIKHOBEHHOW IPOOU M OOBIKHOBEHHOM B BUJIE
JNECSITUYHOM.

TexkcroBble 3a1a4u

Pemenne TEKCTOBBIX 3a7ad apUPMETHUYECKUM CIOCOOOM. MaTemMaTH4yecKue MOJENH
pealIbHbIX CUTYyaluH (MOArOTOBKA YYalllUXCsl K PEUICHUIO 3a7a4 aIreOpandeckuM METOA0M).
N3mepenusi, npulJIMKeHNsI, OEHKH

EnuHunbl n3MepeHus JUIMHBI, IJIOLAAH, 00beMa, Macchl, BpeMEHHU, CKOpocTu. Pa3mepsl
OOBEKTOB OKpY)KAlOIIEro Hac Mupa (0T >JIEMEHTapHbIX 4YacTull A0 BcenenHoil),
JUTUTEIBHOCTD IIPOLIECCOB B OKPYXKAIOIIEM HAC MUPE.

[IpencraBieHne 3aBUCMOCTH MEXy BETMYMHAMHU B BUJIE€ (GOPMYIL.

ITpoueHTHI

Haxoxzaenue mporeHTa OT BEIUYUHBI, BEJTMYHMHBI 110 €€ MPOLEHTY.

HayanbHble cBeieHUsI Kypca ajare0pbl

AJire0panvecKue BhIPaKEHUA

bykBeHHbIE BbIpaxeHus (BbIpAKEHUS C TEpEMEHHBIMU ). UK ClI0BOE 3HaUeHUuE OYKBEHHOTO
BBIPAKEHMSI. Y TIPOILIEHHE BbIPAXKEHUH (MpOCTeHIINe ciydyan MPUBEAEHUS OJ00HBIX
claraeMbix).

VYpasuenue. Kopens ypaBHeHus1. Pemienre ypaBHEHUN METOIOM OTBICKaHUSI HEU3BECTHOTO
KOMITOHEHTA JACUCTBUS (TIPOCTEHIITNE CITydan ).

Koopaunarel

Koopaunataeiit iyd. M3o00paxeHue ances ToukaMu KOOPAMHATHOTO JIyda.

HavanbHble moHsATHS U (pakThI Kypca reomerpuu I'eomerpudyeckue Gurypsl 1 teJia.
PaBeHCTBO B reomeTpuu

Touka, npsiMas 1 mockocTh. Paccrosiaue. Otpe3ok, nyd. JlIomanas. [IpaMOyroyibHUK.
OxkpyxHocTb 1 kpyT. LlenTp, paguyc, nuamerp. Yroi. IIpsmoii yron. OCTpsi€ U TynbI€ yIJIBL.
PazBepHyThIit yron. buccektpuca yria. CBoHCTBO OucceKTpuCH yriia. TpeyrojabHuK. Buas
TpeyroJbHUKOB. CyMMa yrjoB TPEYTOJIbHUKA.

[lepnieHiuKyISIpHOCTH NpSIMBIX. CepeAMHHBIN NepNeHAUKYJIIsp. CBONCTBO CEPEAUHHOIO
NepHeHANKYJIgpa K 0Tpe3Ky. Harnsaueie npeactaBiaeHust 0 MpOCTPAaHCTBEHHBIX TeNax: Kyoe,
napajuiesnenurnene, npu3Me, nupamuie, mape, chepe, konyce, nuuiausape. Pazseprka
IIPSAMOYTOJIBHOTO MapaJIIENEIUIIEeAA.

HN3mepenune reoMeTpu4eCKUX BeJTUYHH

Jlnuna otpeska. /lnmuHa 1oMaHoM, IEPUMETP TPEYTOJIbHUKA, NPAMOYToJIbHUKA. PaccTrosiHne
MEXIy IByMs Toukamu. Macmra0. PaccTostHue ot Touku 10 npsimoit. Bennuuna yria.
I'panycHas mepa yrna.
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[TonsiTre o momaay miaockux ¢uryp. PaBHOCOCTaBIEHHBIE U PABHOBETUKUE (QUTYPBHI.
[lepumeTp u momaab NpsAMOyrojabHuKa. [11omans npaMoyroibHOTO TPEYToJbHUKA,
IUIOUIA/1b TPOU3BOJIBHOTO TPEYTOJIbHHKA.

O6beMm Tena. Dopmyssl 00beMa IPIMOYTOJILHOTO Mapaieienumnena, Kyoa.
JJIeMeHTbl KOMOUHATOPUKHU

JlocToBepHbIe, HEBO3MOXHBIE U CiTydaiiHble cOObITH. [lepebop BapuaHTOB, 1epeBO
BapHUaHTOB.

MATEMATHKA 6 xaacc

Apudmeruka.

PanmoHajbHbIC YHCIA

[{enple yncna: NOJOKUTEIbHBIE U OTPHULIATENbHBIE U HYJIb. Moayib yncia. CpaBHEHUE
palroHaIbHBIX Yyucell. ApudmMeTnyecKkue AeUCTBUS ¢ PAllMOHAIIBHBIMH YUCIaMU. YUCIOBbIE
BbIpakeHus. [1opsa0K IeiCTBUIl B HUX, UCIIOIB30BaHNE CKOOOK. 3aKOHBI apU(PMETUUECKUX
NEUCTBUM.

IIponenTsl. Haxox1eHue npoLeHTa OT BEJIMYMHBI, BEJIMYUHEI 110 €€ IIPOLICHTY,
MPOLEHTHOrO0 OTHOLIEHMSI. 3a/1ayMl C pa3HbIMU MPOLIEHTHBIMU 0a3zaMu. OTHOIIEHHUS.
Bripaxkenue otHomeHus B nponeHTtax. [Iponopuus. [Iponopunonanbabie 1 00paTHO
IIPONIOPLIMOHAIIBHBIEC BEJIMYHHBI.

HarypaabHble yucia

JemumocTes HaTypaiibHbIX uncen. [Ipusnaku genmumoctu Ha 2,3,5,9,10. IIpocTeie n
COCTaBHbIE YKCIIa. Pa3o)keHne HaTypallbHOTO YKCIIa Ha TPOCThie MHOKUTENU. Hanbonpmmii
oO1Iui AeNrUTeNh U HauMEHbIIEe 001Iee KpaTHOE.

Apodu

Apudmernueckue nerictus ¢ apoosmu (mpumensiss HOK). HaxoxeHre yacT OT 1esoro
U LEJIOTO 10 €r0 YaCTH B OJIUH MPUEM.

HauajbHble cBeieHUsI Kypca ajare0pbl.

AuredpanvecKue BbIPaKeHUsl. Y PaBHEHUS

bykBeHHbIe BoipakeHUs. YnCI0BOE 3HAUCHNE OYKBEHHOTO BHIDAXKECHHS. YTIPOIICHHE
BBIPAKEHUI. AJITOPUTM PELICHUS YPABHEHUS [IEPEHOCOM CIaraeMbIX U3 OJHOM 4acTH
ypaBHEHHUS B JpyTylo. Perienne TeKCTOBBIX 3a7a4 anredpandeckium Meto1oM. OTHOIICHHUS.
IIponopurOHAIBHOCTD BEIUYMH.

Koopannarsi

KoopaunatHas npsimasi. U300pakeHne yrcesl TOUKaMu KOOPAMHATHOU MPSIMOA.
['eomeTprueckuii CMbICI MOAYJIS Yuciia. YUUCIOBbIE MPOMEXKYTKH, MHTEPBAJ, OTPE3OK, JIyY.
dopMya pacCTOAHUS MEXIAY TOUKAMU HAa KOOPAUHATHOM MpAMOM. JlekapTOBbI KOOPAUHATHI
Ha [JIOCKOCTH, KOOPAUHATHI TOUKH.

HavaabHble NOHATHA U (PAKTHI Kypca reoMeTpUM.

I'eomerpuyeckue purypsl u Tejia, CHMMETPHUS HA IIOCKOCTH

LlentpanbHas u oceBasg cummeTpus. [lapamnenbHOCTh NpsIMBIX. OKPYKHOCTB U KPYT.
Yucno I1. Inuna okpyxxkaoctu. [Tnomans kpyra. Harnsaueie npeactasiaeHus o mape, chepe.
dopmyIbl IIOLIAIM TOBEPXHOCTHU cepbl 1 00bEMa 11apa.

JJieMeHThI Teopuu BeposiTHOcTeil. [lepBble mpeacTaBIeHUs 0 BEPOSITHOCTH

HUucno BCEBO3MOXKHBIX UCXOA0B, PABUIIO NPOU3BEAcHU. biaronpusarasie n
HeOnaronpusTHbie Ucxoabl. [1oACuéT BeposSsTHOCTH COOBITHS B IPOCTEHIIINX CITydasx.

AJII'EBPA 7 kaacc
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MaremaTnyeckuii i3bIK. MaTeMaTHYeCKas MOAe/Ib
Yucnossle u anredpandeckue BoipaxkeHus. [lepemennas. Jlomyctumoe 3HaueHmne
nepemeHHoil. Henonyctumoe 3HaueHne nepeMeHHoil. IlepBble mpencTaBieHus o
MAaTEMaTUYECKOM SI3bIKE U O MATEMATUYECKOU MOJENu. JINHENHbBIE ypaBHEHUS C OJHON
IIEPEMEHHOM.
JIuHeliHble ypaBHEHUS KAK MAaTEMAaTUYECKUE MOJIENIH PEATIbHBIX CUTYalUN.
KoopaunatHas npsimasi, BUJIbl TPOMEKYTKOB Ha HEM.
JIuneiHas pyHKUUA
KoopaunaTtHas miockocTs. AITOPUTM OTBICKAHUSI KOOPJAUHAT TOYKH. AJITOPUTM
HOCTpOCHHS TOUKU M (a; D) B IpSMOYTOIBHOM CHCTEME KOOPAUHAT.
JIuHeliHOe ypaBHEHHE C IByMs IIepeMeHHbIMU. Pemenne ypaBaenus ax + by + ¢ = 0.
['paduk ypaBHEHHUS. ANTOPUTM IIOCTPOCHUS Tpaduka ypaBHeHus ax +by + ¢ = 0.
Jluneninas pyuknusa. HezaBucumas nepemMerHas (apryMeHT). 3aBucuMast mepeMeHHasl.
I'paduk nmuueiinol ¢pynkiuu. Hanbomnpiiee u HanMeHbIee 3HAYCHHS TUHEHHOW (DyHKIINY Ha
3aJlaHHOM IIpOMEKyTKe. Bo3pacranue n yObIBaHHE TUHEHHON QPYHKIUU.
JIuneiinas GyHKIMS y = KX U €€ Tpaduk.
B3auMHoe pacnonoxxeHnue rpauKoB TMHEHHBIX QYHKINM.
CucremMbl ABYX JIMHEIHBIX YPABHEHNH C IBYMSI llepeMeHHbIMH
Cucrema ypaBHeHui. Perenue cuctemsl ypaBHeHul. ['padnyeckuii MeTo| peieHus
CUCTEMBbI ypaBHEHUI. MeTo1 moAcTaHOBKU. MeTo1 anredpandeckoro CIoKeHusl.
CucTteMbl IBYyX JTUHEWHBIX YPAaBHEHUN C IBYMS IEPEMEHHBIMU KaK MAaTEMaTUYECKUE
MOJIETIN pealbHbIX CUTyallul (TEKCTOBBIE 334a4n).
CreneHb ¢ HATYPAJIBbHBIM MOKA3aTeIEeM
Crenenb. OcHoBanue creneHu. [lokazarens crenenn. CBOWCTBA CTENEHU C HATYpPaIbHBIM
IOKa3aresieM. Y MHOKEHUE U JICJICHUE CTENEHENW C OJMHAKOBBIMU MTOKa3aTesiMU. CTEIEHb C
HYJIEBBIM ITOKA3aTEIIEM.
OnHouwieHbl. Onepanyuu HAJ OTHOYJIEHAMH
Opnnounen. Koaddunment oqnounena. CranaapTHbeiid BUA ogHowieHa. [logoOHbIe
OJTHOYJIEHBI.
CroxeHre OqHOYICHOB. Y MHOKEHHE OJTHOWICHOB. Bo3BeieHNE OHOYJICHA B
HaTypaJbHYIO CTENEHb. J(eleHne 0OTHOWIEHA Ha OJJHOUJIEH.
MHoro4ieHbl. ApupMeTHUecKUe ONepanuu Hal MHOTOYJIeHAMM
Muorounen. Unensl MmHOTOUsIeHA. J[BywieH. Tpexunen. [IpuBenenne mogo0OHbIX YIEHOB
MHoOrowieHa. CTaHZapTHBIN BUJ MHOTOYJICHA.
CnoxeHre U BBIMUTaHUE MHOTOWIECHOB. Y MHOKEHHE MHOIOUYJIEHA HA OJHOYJIEH.
YMHOkKXEHHE MHOTOYJIEHA HA MHOTO4JIEH.
KBaapar cymmbl 1 KBagpat pa3zHocTu. Pa3zHocTh kBajpaToB. Pa3HOCTH KyOOB M cyMMa
KyOOB.
Jlenenue MHOTO4JIEHa Ha OJTHOYJIEH.
Pa3jioxeHne MHOTO4/1€HOB HA MHOKHTEJH
Brinecenue o611ero MHOKUTENS 3a ckoOku. Crioco6 rpynnupoBku. Paznoxkenue
MHOT'OWIEHA Ha MHOXHUTENH C MOMOILBIO ()OPMYJ COKPAILIEHHOTO YMHOKEHHUS, KOMOMHALIUN
Pa3JIMYHBIX IPUEMOB. MeTo/ BbIIECICHUS TOJHOTO KBaIpaTa.
[Tonsitue anredpandeckoit npodu. CokpareHue anredpandeckon qpoou. ToxaecTBo.
ToxxnecTBeHHO paBHBIC BhIpaKeHUS. TOXAeCTBEHHBIE MpeoOpazoBanus. MyHKIUS y = X
QOyHKIMA Y = x°, ee CBOHCTBA 1 rpaduk. OyHKIUA y = -X°, ee CBOCTBA rpaduk.
['padmyeckoe pemieHne ypaBHEHUI.
Kycounas ¢pynknus. Urenne rpaduka pynkuun. O6macts onpeneiaeHus pyHKINU.
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[lepBoe mpencraBieHne 0 HEMPEPLIBHBIX (QYHKIMAX. Touka pa3pbiBa. PazbpsicHeHre cMbIcia
sarmmcy y = f(X). @yHKIMOHAIBHAS CHMBOJIHKA.
O6o0maroniee nosropenue (9 4)

I'EOMETPUS 7 kaacce

HavanbHble reomeTpu4ecKue CBeACHUS

[Tpocreiiiye reomeTpuueckre (GUIypbl: mpsimasi, TOUKa, OTPE30K, Jdyd, yroi. Ilonsrue
paBeHCcTBa reomeTpuueckux ¢uryp. CpaBHEeHHE OTPE3KOB U yrioB. M3mepeHue oTpe3KoB,
JUIMHA OTpe3Ka. MI3Mepenue yrioB, rpagycHas Mepa yria. CMeXHble U BEpTUKAIBHBIE YTJIbl,
UX CBOKMCTBA. llepnenquKynspHbIe TpsMBIE.

OcHnosnas yenb — CHCTEMAaTH3UPOBAaTh 3HAHUSA ydYalluXcsl O MPOCTEHIINX
reOMEeTPUUYECKUX (PUTypax v UX CBOWCTBAX; BBECTH MOHSATUE PAaBEHCTBA QUTYD.

B nanHOM TEME BBOASTCSA OCHOBHBIE T€OMETPUUECKHUE TTOHATUS U CBOMCTBA MPOCTEUIIINX
r€OMETPUYECKUX (UTyp HA OCHOBE HAIJISAHBIX MPEACTABICHUNA YyYallMXCAd IMyTeM
00OOILIEHNs] OYEBHUIHBIX WJIM M3BECTHBIX W3 Kypca MareMaTuku |—6 KiaccoB
reoMeTpuueckux (axtos. [ToHsTHE aKCHOMBI HAa HAYAJIbHOM 3Tarne 00y4eHHs] He BBOJUTCS, U
camH akCHUOMBI He (hOpMyIHUpYIOTCs B IBHOM Bue. HeoOXo1nMble HCXOAHbBIE TTOJIOKEHUS, HA
OCHOBE KOTOPBIX U3y4alOTCsl CBOMCTBA FEOMETPUUECKUX (DUTYP, IPUBOISATCS B ONUCATENBHOM
¢dopme. [IpuHIMNIMATIEHBIM MOMEHTOM JJAHHOW TEMBI SIBJISIETCS. BBEJICHUE MTOHITHS paBEHCTBA
reOMeTpUYECKUX (UIYyp Ha OCHOBE HAIJISIAHOTO MOHATHS HanoxeHus. OnpenereHHOe
BHUMAHHUE JTOJKHO YAEHATHCS MPAKTUYECKUM ITPUIIOKEHHUSAM F€OMETPUUECKHUX ITOHATHM.
TpeyroabHuku

TpeyronsHuk. Ilpu3Haku paBeHCTBa TpEyrosbHUKOB. llepnenaukynsp Kk mNpsMOM.
MenuaHnbl, OMCCEKTPUCHI U BBICOTHI TPEYrojbHUKA. PaBHOOEIPEHHBI TPEYrOJbHUK U €ro
CBOMCTBA. 33/1a4¥ HA IOCTPOEHUE C MTOMONIBIO LIUPKYJIS U JINHENKH.

OcHosHas yenb — BBECTU TIOHSATHE TEOPEMBbI; BBIPA0OTATh YMEHHUE JOKa3bIBAThH
PABEHCTBO TPEYTOJBbHUKOB C IMTOMONIBIO U3YYEHHBIX MIPU3HAKOB; BBECTH HOBBIM KJIACC 3a/1a4
— Ha ITIOCTPOEHUE C IIOMOILBIO LUPKYJISA U JTUHEUKHU.

[Ipu3Haky paBeHCTBA TPEYTrOJbHUKOB SIBIISIFOTCSI OCHOBHBIM PaOOYMM anmapaToM BCETO
Kypca reomeTpuu. JJokazareiabcTBO O0bILIEH YaCTH TEOPEM Kypca U TaKkKe PelieHne MHOTUX
3a]1a4 MMPOBOAMUTCS IO CIEAYIOUIEH cXeMe: MOUCK PABHBIX TPEYrOJIbHUKOB — OOOCHOBaHUE
UX PABEHCTBA C MOMOIIBIO KAKOTO-TO IIPU3HAKA — CJIEACTBUSA, BBITEKAIOIME U3 PABEHCTBA
TPEYTrOJbHUKOB. [IpuMeHEeHne NMPU3HAKOB PAaBEHCTBA TPEYTOJIBHUKOB MPHU PELICHUN 3a1ad
AT BO3MOXKHOCTh IIOCTENIEHHO HAaKalUIMBaTh ONBIT IPOBEICHUS JOKA3aTEJIbHBIX
paccyxaeHuid. Ha HauanmpHOM »Tane HM3ydeHUsS W INPUMEHEHUS NPU3HAKOB PABEHCTBA
TPEYTrOJIbHUKOB  11€JIeCO00pa3HO  MCHOJB30BaTh 3a/Jlaud C TOTOBBIMH  4YepTEkKaMHU.
MapajasenbHble NpsAMBbIE

[Ipy3Haku mMapamnenbHOCTH NPSMBIX. AKCHOMa IapajuleNibHbIX NpsMbIX. CBOMCTBa
MapajuIeNIbHBIX MPSMBIX.

OcHoenas yenb — BBECTH OJHO M3 BAXHEHIIMX MOHATUN — MOHATHE MAPAIIIEIbHBIX
OpsIMBIX; JIaTh IE€pBOE IMpeACTaBlieHHEe 00 akcuoMax M aKCHOMaTHYeCKOM METOJiEe B
r€OMETPHUU; BBECTH aKCUOMY MapaJUICIIbHBIX IPSIMBIX.

[Ipu3Haku 1 CBOWCTBA NMapaJUIeNbHBIX MPSAMBIX, CBSI3aHHBIE C YIVIAMH, OOpa30BaHHBIMU
IIpM MEPECEYEHUN JABYX NPSAMBIX CEKylleHd (HAKpPeCT JIekKalUMHU, OJHOCTOPOHHUMH,
COOTBETCTBEHHBIMM), IIMPOKO  MCHOJB3YIOTCS B  JaJbHEWINEM TMpPU  HU3YYEHUU
YeTHIPEXYTOJbHUKOB, MOJOOHBIX TPEYTOJbHUKOB, MPU PEIICHUHU 3a]ad, a TakKe B Kypce
CTEPEOMETPHMU.
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CooTHOIIEHHUS MeKIy CTOPOHAMH U YIJIAMH TPEYroJibHUKA

Cymma yrioB TpeyrodibHrka. COOTHOIIEHUE MEXYy CTOPOHAMU U YIJIaMU TPEYroJbHUKA.
HepasencTBo TpeyrosnbHuka. [IpsamMoOyrosbHble TPEYrOJIbHHKH, UX CBOMCTBA W IPU3HAKU
paBeHcTBa. PacctositHue OT TOYkM A0 npsMou. PaccrosHue Mexay mnapamuielbHbIMA
npsMbIMU. [TocTpoeHne TpeyroapHUKa IO TPEM DJIEMEHTAM.

OcHoenas yenb — pacCMOTPETh HOBBIE HHTEPECHBIE U BAKHBIE CBOKMCTBA TPEYTOJIbHUKOB.

B naHHOW TeMe NOKa3bIBAETCS OJIHA U3 BAKHEHMIIMX TEOPEM I€OMETPUU — TEopema O
CyMMe YIJIOB TpeyrojpHuka. OHa MO3BOJISIET J1aTh KJIACCHU(PUKALMIO TPEYrOJbHUKOB IO
yriaam (OCTPOYTOJIbHBIN, MPSAMOYTOJIBHBIN, TYIOYTOJIbHBIN), a TAK)KE YCTAHOBUTH HEKOTOPHIE
CBOICTBA U IPU3HAKU PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB.

[londaTne paccTOSHUS MEXIAy NapauIelIbHbIMU MPSMBIMH BBOJUTCS Ha OCHOBE
JNOKA3aHHOM NPEABAPUTENBHO TEOPEMBI O TOM, YTO BCE TOYKM KaXJIOM U3 JBYX
MapajuieNIbHBIX MPSMBIX PAaBHOYJAJIEHBI OT APYrol MpsIMON. DTO MOHSTUE UTPAET BAXKHYIO
POJIb, B YACTHOCTHU MCHOJIB3YETCS B 3a7a4aX Ha IOCTPOCHHUE.

[Ipn pemeHnu 3agad Ha TOCTPOCHHE B 7 KIACCE CIEAYET OIPAHUYMTBCS TOJBKO
BBITIOJTHEHUEM U OMHMCAHUEM MOCTPOCHUSI UICKOMOM (UTypbl. B OTIENbHBIX ClydasX MOXKHO
IPOBECTH YCTHO AaHAJIA3 M JOKAa3aTelIbCTBO, a DJJEMEHTBl HCCIECIOBAHUS JOJIKHBI
IIPUCYTCTBOBATh JIMIIb TOTJA, KOTJIa 3TO OFOBOPEHO YCIOBUEM 3a/1a4H.

IHoBTOopenne. Pemenne 3aga4 Ocrosras yens. IIoBTOPUTH, 3aKPENUTH U 000OITUTH
ocHOBHbIE 3YH, nojrydeHHbI€ B 7 KJacce.

AJIT'EBPA 8 kiacc

AJiredpanveckue apoou

[Tonstue anredpanyeckoii 1podu. OCHOBHOE CBOMCTBO alireOpanveckom apoou.
Cokparienue anreoOpanyeckux Ipooei.

CrnokeHre ¥ BhIYUTAHUE alNreOpandeckux Jpooei.

YMHOKEHHE U JIeJIeHUE alreOpanyeckux Apooeit. Bo3senenue anredpandeckoit 1podu B
CTEIEHb.

PanunonansHOe BhIpaxkeHue. PanmonanbHoe ypaBHeHHE. Pelienue paioHaabHbIX
ypaBHEHUH (TIEpBbIE MPEACTABICHUS).

CreneHp ¢ OTpULIATEIBHBIM LEIBIM [TOKA3aTEIEM.

@Oynkuus y = VX. CBolCTBa KBA/IPATHOI0 KOPHA

Paunonansubie yncia. [loHaTre KBaApaTHOrO KOPHS U3 HEOTPULIATEIBHOTO YUCIIA.
HNppaunonaneHsie yncia. MHOXECTBO JEUCTBUTEIIbHBIX YU CE.

®ynkius y \x , ee cBolicTBa u rpaduk. Beimykiiocts ¢yHkipn. O01acTh 3HAYCHUH
GbyHKLIMH.

CaoiicTBa kBaJipaTHBIX KopHEH. [IpeoOpazoBanue BoIpaKeHUH, COAEPKAILUX OMEPAIUIO
U3BJICYCHUSI KBAAPaTHOTO KOpHs. OCBOOOXKIEHIE OT UPPAIIMOHAIBHOCTH B 3HAMEHATeNe
npo6u. Moxyis gefictBuTensHOro uncna. I'paduk Gpyakmun y = | x|. ®opmymna VX* =| x|.
KBaapatuunas ¢pyukuus. ®ynkmus y = k/X

Oynkims y = ax’, ee rpaduk, CBOICTBA.

@ynkius y = k/X, ee cBolicTBa, rpaduk. ['mnepbona. Acumnrora.

[Toctpoenne rpadukoB pynknuid y = f (x+1), y=f(x)+m, y =f (x+I)+m, y = - f(x), mo
u3BecTHOMY rpaduky Qyukmuu y =f(X).

KBagpatneiit Tpexwien. KBaapartuunas ¢gyHkuus, ee cBoiictBa u rpaduk. [lonstue
orpannueHHor pynkuuu. [loctpoenue u yteHue rpauKoB KyCOUYHbIX (PYHKIUH,
cocTaBleHHbIX U3 GyHKImi Y =C, y = kx+m, y =k/x, y = ax® +bx +c, y =X, y = [X|
['paduueckoe perieHre KBapaTHbIX YPaBHEHUM.
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KBaapatHble ypaBHeHUsA

KBagpatHoe ypaBHeHue. [IpuBeieHHOE (HEIPUBEIEHHOE) KBAIpaTHOE YPABHEHUE.
[TonHoe (HemosiHOE) KBagpaTHOE ypaBHeHUE. KopeHb KBaipaTHOTO ypaBHeHUSs. Pelienue
KBaJ[paTHOTO YPABHEHHUSI METOIOM PA3JIOKEHHSI HA MHOXKUTEIU, METOJOM BBIJICJICHHS
MOJIHOTO KBaJpara.

Jluckpumunant. @opMyJibl KOpHER KBaIpaTHOro ypaBHeHus. [lapameTp. YpaBHeHue ¢
napamMeTpoM (HadalbHbIE MPEICTABICHUS).

AJTOpUTM pELLICHHS PAIIMOHANIBHOTO ypaBHEHHUs. bukBagpaTHoe ypaBHEHUE. MeTog
BBEJICHHS HOBOU IIEPEMEHHOM.

PanmonanbHble ypaBHEHUS KaK MAaTEMAaTUYECKUE MOJEIN PEAIbHBIX CUTYALIUMN.

Yactable ciayyau GopMysibl KOpHEH KBaJPaTHOTO YPABHEHHS.

Teopema Buera. PaznoxxeHne KkBagpaTHOTO TPEXWICHA HA IMHEMHBIE MHOKHUTEIH.

HppannonansHoe ypaBHeHHe. MeTo BO3BEACHUS B KBaAPAT.
HepaBencrBa

CBOMCTBA YHCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepeMeHHOU. Pemenne HepaBeHCTB ¢ nepeMeHHOu. JInnerHoe
HepaBeHCTBO. PaBHOCHIIbHBIE HEpaBeHCTBA. PaBHOCHIIBHOE ITpeoOpa30BaHNe HEPABEHCTRA.

KBagpaTHOE HEPAaBEHCTBO. AJITOPUTM PEIICHUS KBaAPAaTHOTO HEPABEHCTBA.
Bo3spacraromas pynkius. YosiBatomias ¢pynkuusa. Uccnenopanue pyHkiuii Ha
MOHOTOHHOCTH (C UCTIOJIb30BAHUEM CBOWMCTB YMCIIOBBIX HEPABEHCTB).

[TpubnukeHHbIE 3HAYCHUS ACUCTBUTEIBHBIX YUCEI, TOTPEITHOCTD MPUOJIMKEHNUS,
MPUOJIMKEHUE TI0 HETIOCTATKY M U30bITKY. CTaHAapTHBIN BU YKCa.
O06o0maromniee NOBTOPEHUE

I'EOMETPHA 8 kiacc

YeTpIpexyroJbHUKN MHOTOYTOJIBHUK, BBITYKIIbI MHOTOYTOJIbHUK, YETHIPEXYTOJIbHHUK.
[Tapannenorpamm, ero cBoiicTBa u npusHaku. Tpanenus. [IpsmoyroasHuK, poM0, KBapar,
ux cBorcTBa. OceBas M HEHTpaIbHAsI CHMMETPUHU.

OcHosHas yenb — W3YyYUTh HauMOoOJiee Ba)XXHbIE BHbl UYETHIPEXYTOJIbHUKOB —
napajuiesiorpaMM, HpsIMOYTOJIBHUK, POMO, KBajapaT, Tpaleluio; JaTh IPeACTaBICHHE O
¢burypax, 001a1al0MKUX 0OCEBOU UITU IIEHTPATLHON CUMMETPHEH.

JlokazaTenbcTBa OOJBIIMHCTBA TEOPEM JIaHHOM TeMbl W pEIIeHUs MHOTHUX 3ajad
MIPOBOJATCA C MOMOLIBIO NPHU3HAKOB PABEHCTBA TPEYTOJBHHUKOB, IMOATOMY IOJE3HO HX
ITOBTOPUTH B HAYAJIE U3YUYECHHS TEMBI.

OceBas U LIeHTpaJIbHasi CHMMETPHUH BBOSTCS HE Kak MPeoOpa30BaHUE IIIOCKOCTH, a Kak
CBOMCTBa reOMETPUUYECKUX (PUTYp, B YACTHOCTU YETHIPEXYTOJIbHUKOB. PaccMoTpeHue 3Tux
MOHATHUH KaK JIBWKCHUH IIJIOCKOCTH COCTOUTCA B 9 Kitacce.

ILiowans

[TonsiTne muomaaM MHOroyrojibHuka. Ilnomanu npsMoyronbHUKa, Mapauienorpamma,
TpeyroyibHUKa, Tpaneuuu. Teopema [Iudaropa.

OcHosHas yenb — PACIIUPUTh U YIIIYOUTh NOJIy4eHHbIE B S—6 Kilaccax MpeICTaBIICHUS
yyamuxcs 00 H3MEpPeHHM M BBIYMCICHUM IUIONIAEN; BBIBECTH (QOPMYIIbI IUIOUIaAEH
MPSAMOYTOJIbHUKA, TApAJIJIEIOrpaMMa, TPEYTrOJIbHUKA, TPANEIMH; J0Ka3aTh OJHY U3 JIaBHbIX
TeopeM reomeTpun — Teopemy [ludaropa.

BoiBox ¢dopMyn ansi BBIYMCIEHHUS IUIOIIAJCH MPSMOYTOJbHHKA, Mapajjienorpamma,
TPEYTOJIbHUKA, TPAIELIMA OCHOBBIBAETCS HA IBYX OCHOBHBIX CBOMCTBAX IUIOIIAEH, KOTOPBIE
NPUHUMAIOTCS MCXOJs W3 HArJSAHBIX TPEACTaBIEHUI, a Takke Ha (opmyne IIomaan
KBajpaTa, 000CHOBAaHUE KOTOPOU HE SBISETCS 00SI3aTEIHHBIM ISl YUAIITHXCSI.
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HerpaaummonHo# 1711 MIKOIBHOTO Kypca SIBISETCS TeopeMa 00 OTHOIICHUU IO e
TPEYTOJIBHIUKOB, UMEIOIINX 0 paBHOMY yriry. OHa MO3BOJISIET B JAIBHEHUIIIEM 1aTh MPOCTOE
JI0KA3aTelbCTBO TMPU3HAKOB TMOA00MS TPEYyroJbHUKOB. B 3TOM cOCTOMT OIHO U3
MIPEUMYIIECTB, 00YCIOBICHHBIX PAHHUM BBEJCHUEM TTOHSITHS TUTOIIAIH.

JlokazaTenbcTBO Teopembl [ludaropa ocHOBBIBaeTCS Ha CBOWMCTBAaX IUIOMIAJCH W
dbopMynax Ay MJIOMAACH KBajpara W MPsSIMOYTOibHHKA. J[OKa3pIBaeTCs TakkKe Teopema,
obpartnas Teopeme ITudaropa.

IToxo0HbBIE TPEYTOJBLHUKH

[Tomo6ubIe TpeyronbHuky. [Ipu3Haku momgooust TpeyrodsHUKOB. [IpruMenenue noaoous K
JI0Ka3aTeNIbCTBY TEOpeM M pelieHuto 3agady. CHHYC, KOCUHYC M TAaHTE€HC OCTPOro yriia
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OcHosHas yenb — BBECTH MOHSTHE MOJOOHBIX TPEYTOJILHUKOB; PACCMOTPETh MPU3HAKU
010011 TPEYTrOJIbHUKOB M UX MPUMEHEHHS; CAENaTh NEPBBIM IIar B OCBOCHUU yYalTUMUCS
TPUTOHOMETPUYECKOTO aIrmapara reOMEeTpUH.

Omnpenenenrue TOMOOHBIX TPEYTOJIBHUKOB JAa€TC HE Ha OCHOBE MpeoOpa3oBaHUs
noAo0usl, a 4epe3 paBeHCTBO YTJIOB U MPOMOPIIMOHATBHOCTh CXOJICTBEHHBIX CTOPOH.

[Tpu3Haku mog00us TPEYTrOJIHbHUKOB JIOKA3bIBAIOTCS C TOMOIIBIO TEOPEMBI 00 OTHOLIIEHUU
TUTIOMIAJICH TPEYTOJIbHUKOB, UMEIOIIUX IO PABHOMY YTy .

Ha ocHoBe npu3HakoB mog00us TOKAa3bIBACTCS TEOPEMa O CpeAHEN TMHUU TPEYTrOJIbHUKA,
YTBEPKJAECHUE O TOUKE IMEPECEUYEHUsS] MEAUAH TPEYrOJIbHUKA, a4 TAKXKE JIBA YTBEPKICHUS O
MPOMOPUHUOHAIBHBIX OTPE3Kax B MPSIMOYTOJIBHOM TPEYTOJbHUKE. JlaeTcs mpeacTaBiIeHue O
MeTojie oJ100Us B 3a7a4ax Ha TOCTPOCHHUE.

B 3akiroueHne TeMbl BBOJISTCS 3JIEMEHTHI TPUTOHOMETPUU — CUHYC, KOCUHYC U TAHT'E€HC
OCTPOTO yIJIa IPSMOYTOJIBHOTO TPEYTOJIbHUKA.

OKpyKHOCTH

B3auMHOe pacnosioxkeHue npsMod M OKpykHOCTH. KacarenbHass K OKpYKHOCTH, €€
CBOWMCTBO M Ipu3HaK. LleHTpanpHble U BOMCaHHBIE YIUIbL. YeThIpe 3aMedaTeIbHbIE TOUKHU
TpeyroyibHUKa. BrincanHas u onmcanHas OKpPY>KHOCTH.

OcHoéHas yenb — PacIIUPUTh CBEACHUSI 00 OKPY>KHOCTH, MOJYyUYCHHBIC yHYaIllIUMUCS B 7
KJIacCe; U3Yy4YUTh HOBbIC (DaKThl, CBSI3aHHBIC C OKPYKHOCTBIO; MO3HAKOMUTH YYAIIUXCS C
YETBIPbMS 3aMEUYaTEIIbHBIMUA TOYKAMU TPEYTOJIbHUKA.

B [1anHOM TeMe BBOAMTCS MHOTO HOBBIX TOHSATHM M PACCMATPUBAETCS MHOIO
YTBEPKJIECHUM, CBSI3aHHBIX C OKPYXKHOCTBIO. [l MX yCBOEHHUS CIEAYET YJIEIUTh OOJIBIIOE
BHUMAHUE PELICHUIO 3a]1a4.

YTBepKACHUS O TOYKE MEPECEUCHHs] OMCCEKTPUC TPEYTOJbHUKA U TOUYKE MEepPeceUCHUs
CEpPEIMHHBIX MEPNEHIUKYISPOB K CTOPOHAM TPEYrOJIbHUKA BBIBOASATCS KAK CICIACTBUS U3
TEOpPEM O CBOMCTBaX OWCCEKTPUCHI yIJIa W CEPEIMHHOTO NEPHEHAMKYJSApa K OTPE3KY.
Teopema 0 TOUKe MepeceyeHust BBICOT TPEYroJbHUKA (MJIM UX MPOJOJKEHH) T0Ka3bIBACTCS
C ITIOMOIIBIO YTBEPKACHHUS O TOUKE MEPECEUECHUSI CEPEAUHHBIX MMEPIEHINKYIISIPOB.

Hapsiny ¢ Teopemamu 06 OKpY>KHOCTSIX, BIUCAHHOW B TPEYTOJIBHUK W OMMCAHHOW OKOJIO
HEr0, pacCMaTpUBAKOTCA CBOWCTBO CTOPOH OMNMCAHHOTO YETBIPEXYTOJIbHUKA U CBOMCTBO
YIJIOB BIIMCAHHOTO YETHIPEXYTOJIbHUKA.

IToBTOpenue. Pemnenue 3agaq
Ocnosnas yenwv. [10BTOpUTD, 3aKpenUTh U 0000IUTH OCHOBHBIE 3Y H, nony4yeHHbIe
B 8 KJacce.

AJI'EBPA 9 kaacc

PanuonajabHble HEPABCHCTBA U UX CUCTEMBI
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JIuneliHble U KBapaTHbIE HEPABEHCTBA (OBTOpPEHNUE). PanimoHabHOE HEPABEHCTBO.

Meton nHTEpBANIOB.

MHo>xecTBa U onepauuu HajJ HUMH.

Cucrema HepaBeHCTB. PellieHne cucTeMbl HEPaBEHCTB.

Cucrembl ypaBHeHUH

PannonansHOE ypaBHEHHE C JABYMsl MepeMeHHbIMU. Perienue ypaBHenus p(x, y) = 0.
PaBHOCUIIBHBIE ypaBHEHHUsI C ABYyMs NEepeMEHHbIMU. POpMysia PacCTOSHUS MEXIY IBYMS
TOYKAMH KOOPIAMHATHO! IUIOCKOCTH. I'paduk ypaBHenus (x - a)® + (y -b)* =r’. Cucrema
YPaBHEHHUI ¢ IByMsI IEpEMEHHBIMU. Perenne cucreMsl ypaBHeHU. HepaBeHCTBaA U cUCTEMBI
HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

MeTobl pellieHrs CUCTEM YpaBHEHUH (METO/I TI0JICTAaHOBKH, alreOpandeckoro
CJIOKEHUS1, BBE/ICHHS HOBBIX IEPEMEHHBIX ). PABHOCHIIBHOCTh CUCTEM YPaBHEHUM.

Cucrembl ypaBHEHHMI KaK MaTEMaTHUYECKUE MOJIETHN PEeaNIbHbIX cuTyaluil. YucaoBblie
GyHkuuun

Oyukuus. HezaBucumas nepemenHas. 3aBucumasi nepemenHas. O0actb onpeneneHus
¢byukiuu. EctectBennas o6nacth onpenenenus GpyHkiuu. O61acTh 3HaueHUN QyHKIUU.

CniocoOsbl 3a1aHus PyHKIMH (AaHATTMTUYECKU, TpadruuecKkuil, TAOJIUYHBINA, CIOBECHBIN).

CaoiicTBa QyHKIMI (MOHOTOHHOCTB, OTPaHUYEHHOCTb, BBITYKJIOCTh, HAUOOJIbIIEE U
HAMMEHbIIee 3HAYCHNS, HEMPEPBIBHOCTH). MccaenoBanue dynkumii: y = C, y = kKx+m, y =kx?,
y =7 \y = kix, y = [x|, y =ax*+bx +c.

YeTHble U HEUETHBIE PYHKIMU. ANTOPUTM UCCIIEAOBaHUS (PYHKLIMU HA YETHOCTb.
['paduixy yeTHOM M HEUETHOU (DYHKIIHIA.

CrenenHas (pyHKIMS ¢ HaTypalbHBIM IIOKa3aTelieM, ee cBoMcTBa U rpaguk. CteneHHast
(GYHKIUS C OTpULIATEIbHBIM LIEJIBIM ITOKa3aTeNleM, €€ CBOMCTBA U rpadUK.

®yukuus y = Jlx, ee cBoicTBa U rpaduk.

IIporpeccun

YucnoBas mocienoBareabHOCTh. CIocoO0bl 3a1aHMs YMCIOBBIX IT0CJIEN0BATEILHOCTEHN
(aHANIUTUYECKHI, CTTIOBECHBIN, pEKyppPEHTHBII). CBOICTBA YHCIIOBBIX MOCIEI0BATEILHOCTEM.

Apudmernueckas nporpeccusa. Popmyna N-2o wieHa. PopMysia CyMMBbI YJIEHOB
KOHEYHOU apu(MeTHuecKoi nmporpeccuu. XapakTepucTHYeCKOe CBOMCTRO.

I eomerpuueckas nporpeccust. opmyna N-ro wieHa. Popmyiia CyMMbI YJIEHOB
KOHEYHOM F€OMETPUUECKON MPOTrPeECCUU. XapaKTEPUCTUIECKOE CBOMCTBO. [Iporpeccun u
OaHKOBCKHE PaCUETHI.

JIeMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOSATHOCTEH

Kom6unaropusie 3agaun. [IpaBuno ymuoxenusi. @akropuain. [lepecranoBku.
['pynmupoka undopmarmu. O0muii psia nanHbiX. KpaTHOCTh BapruaHThI H3MEPEHHS.
Tabnuunoe npencrasienne uHpopmaiu. Yacrora Bapuantsl. [ paduueckoe npencrabiieHue
uHdopmanuu. [Tonuron pacnpeaenenus JaHHbIX. [ 'ncrorpamma. YucaoBbie XapaKTepUCTUKU
JaHHBIX U3MepeHus (pa3Max, Mojia, cpeiHee 3HaueHue). BepostHoctb. CoObITHE
(cnydaitHoe, JOCTOBEpHOE, HEBO3MOKHOE). Kitaccuueckasi BEpOSITHOCTHAs CXeMa.
[IpotuBomnomnoxueie coObiTHsI. HecoBMecTHbIE cOOBITHS. BEpOsSTHOCTH CyMMBI IBYX
coObITHI. BeposITHOCTH MPOTUBOMOIO0KHOTO cOObITUS. CTaTUCTUYECKAsT YCTOMUHUBOCTb.
Cratuctuyeckass BEpOSITHOCTb.

O06o01maonee NOBTOpeHue

IF'EOMETPHA 9 kaacc

Bextopbl. MeToa koopauHaT
[TonsiTue Bexkropa. PaBeHCTBO BEKTOPOB. Cl105KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
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BEKTOpa Ha yucio. Pa3noxkeHne BEKTopa Mo IByM HEKOJUIMHEApHBbIM BeKTopaM. KoopauHaTel
BekTopa. lIpocrenmme 3amaunm B KOOpAMHATaX. YPaBHEHUS OKPYKHOCTH M IPSMOU.
[IpumeHeHne BEKTOPOB U KOOPAMHAT IIPU PEIIECHUH 3ajau.

OcHoenas yenb — HAYYUTh yYaIINXCs BBIIOJHAThH AEHCTBUS HAJl BEKTOPAMH KaK
HaIpaBJICHHBIMU OTPE3KAMHU, UTO BaXKHO JIJIsi IPUMEHEHUS] BEKTOPOB B (PM3HKE; TO3HAKOMUTD
C UCIIOJIb30BaHUEM BEKTOPOB M METOAa KOOPAUHAT MPH PEIICHUH F'€OMETPUYECKUX 3a1a4.

BekTop onpenensercs Kak HapaBJICHHbIA OTPE30K U ICUCTBHS HaJl BEKTOPAMH BBOJISITCS
TakK, KaK 3TO MPUHATO B pu3uKe, T. E. kak 1eHCTBUS ¢ HaNpaBIeHHBIMU OTpe3kaMu. OCHOBHOE
BHUMaHUE JIOJDKHO OBITh YJIEJIEHO BHIPAOOTKE YMEHUH BBIMIOJIHATH ONEPAIH HaJl BEKTOpaMH
(ckIaaBIBaTh BEKTOPHI IO MPABUIIaM TPEYTOJIbHUKA U MapaljIeIorpaMma, CTPOUTh BEKTOP,
PaBHBII Pa3HOCTH JIBYX JIaHHBIX BEKTOPOB, a TAK)KE BEKTOP, PABHBII MPOU3BEIECHUIO JaHHOTO
BEKTOpa Ha JAHHOE YMCIIO).

Ha mpumepax mokassiBaeTcsi, KAk BEKTOPbI MOT'YT IPUMEHSTHCS K PEILLIEHUIO
reoMeTpUUYECKUX 3a/1a4. JleMoHcTpupyeTcs 3pPeKTUBHOCT TPUMEHEHUS (POPMYIT IS
KOOPAMHAT CEPEIMHBI OTPE3KA, PACCTOSIHUS MEXKAY ABYMS TOUKaMU, YPAaBHEHUN OKPYKHOCTHU
U TIPSIMOM B KOHKPETHBIX TEOMETPUUECKUX 3a7a4ax, TEM CaMbIM JIA€TCS MPEACTABICHHUE 00
M3YYEHUU F€OMETPUUYECKUX (PUTYp C TIOMOIIbIO METOAOB alreopbl. COOTHOIIEHUSI MEKIY
CTOPOHAMM H YIJIAMHM TPeyrojbHuKa. CkaJsipHoe Npou3Be/ieHre BEKTOPOB

CuHyC, KOCUHYC M TaHT'€HC yria. TeopemMbl CHHYCOB U KOCUHYCOB. Pemenne
TPEYroJbHUKOB. CKaJIIpHOE MPOU3BEACHUE BEKTOPOB U €r0 MPUMEHEHHUE B TEOMETPUUYECKHUX
3a/1ayax.

OcHosHas yenb — Pa3BUTh YMEHUE YUAIIUXCSA IPUMEHATh TPUTOHOMETPUYECKUI anmnapar
IIPU PELIEHUU T€OMETPUUECKUX 3aau.

Cunyc u kocunyc jro6oro yria ot 0° 7o 180° BBOASTCS ¢ TOMOIIIBIO €TMHUYHOM
MOJIyOKPY>KHOCTH, JI0Ka3bIBAIOTCA TEOPEMbI CHHYCOB M KOCUHYCOB U BBIBOAMTCS €I1I€ OJHA
(dbopmyna rioniaan TpeyroibHUKa (I0JOBMHA TPOU3BEAEHUS ABYX CTOPOH HAa CUHYC YIJIa
MEK]ly HUMH). DTOT anmnapar NpUMEHSETCA K PEIICHUIO TPEYTOJIbHUKOB.

CkansipHO€ ITpOU3BeIeHNE BEKTOPOB BBOAUTCA Kak B (M3HKe (IIPOU3BENIECHUE AJTUH
BEKTOPOB Ha KOCHHYC YyIJla MeXa1y HUMH). PaccMaTprBarOTCst CBOMCTBA CKAISIPHOTO
IIPOU3BEJECHUS U €r0 NPUMEHEHUE NIPU PELIEHUU T€OMETPUUECKUX 3aay.

OcHOBHOE BHUMaHHUE CIEAYET YAEIUTh BHIPAOOTKE MPOYHBIX HABHIKOB B NMPUMEHEHUU
TPUTOHOMETPUUECKOTO armapara npyu pelieHu reOMETPUUYECKUX 3a7a4.

JIJIMHA OKPYKHOCTH U IVIOIIAAb KPyra

[IpaBunbHBIE MHOTOYTOJILHUKH. OKPY>KHOCTH, OMKMCAHHAS OKOJIO MPABUIILHOTO
MHOT'OYTOJIbHUKA U BIMCaHHas B Hero. [locTpoenue npaBuiibHBIX MHOTOYTOJIBHUKOB. J{iTnHa
OoKpyxHocTH lImomans kpyra.

OcHosHas yenb — paclIuPUTh 3HAHUE YYaLIUXCSl O MHOTOYTOJIbHUKAX; PACCMOTPETh
MOHATHSI JUTUHBI OKPY>KHOCTH U TUIOIIAIX Kpyra U (hOPMYJIBI ISl UX BRIUUCIICHUS.

B Hauane Tembl qaeTcs onpeeneHe nNpaBUiIbHOIO0 MHOTOYTOJIbHUKA, U
paccMaTpUBaOTCA TEOPEMBI 00 OKPYKHOCTSX, OMUCAHUE OKOJIO MPABUIIBHOTO
MHOT'OYTOJIbHUKA U BIIMCAHHOW B HET0. C MOMOIIBIO OIMCAHHOW OKPY>KHOCTH PEIIAI0TCS
3a/1a4M O TOCTPOCHUU MPABUIIBHOTO IECTUYTOJIbHUKA U IPABUIILHOTO 21-yTOJbHUKA, €CIIH
JIaH TIPaBUJIbHBIN 71-YTOJBHUK.

@opMyIIbl, BEIPAKAIOIIKUE CTOPOHY NMPABHIIBHOIO MHOTOYTOJIBHUK U PAJNYC BIIUCAHHOMN B
HEro OKPY’KHOCTH Yepe3 paauycC OMMCAHHON OKPYHOCTH, UCIIOJIb3YIOTCS ITPU BBIBOJIE
(GhOopMyJT IJTMHBI OKPYKHOCTH U IJIOMIAIU Kpyra. BbIBOJ onupaeTcs Ha UHTYUTUBHOE
NPEACTABICHUE O NIPEAEIIE: IPU HEOTPAHUYEHHOM YBEJIMUEHUH YKCIIa CTOPOH MPAaBUIBHOTO
MHOT'OYT'OJIbHUKA, BHIUCAHHOTO B OKPY’KHOCTb, €70 IEPUMETP CTPEMUTCS K JJIMHE ITOU
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OKPYHOCTH, a IJIOIIA b — K IUIOIIAIN Kpyra, OrpaHUYEHHOTO OKPY>KHOCTBIO.
JABuxennst

OtoOpaxkenue 1ockocth Ha cebs. Ilonarue nBuwxenus. OceBass W ILEHTpalibHAs
cummeTpud. [lapamtensubiii nepenoc. I[losopor. Hanoxxenns u nBuxeHus.

OcHosHas yenb — MO3HAKOMUTH YYAIIUXCS C TOHATHE: JBUKEHUS U €r0 CBOWCTBAMM, C
OCHOBHBIMU BHJIaMU JIBUKEHUH, C B3AMMOOTHOIICHUSIMU HAJIOKEHUHN U IBHXKCHHM.

JIBUKEHUE TUIOCKOCTH BBOJUTCS KaK OTOOpa)K€HUE IJIOCKOCTH Ha cels, COXpaHsIoee
paccTosiHue Mex1y Toukamu. [Ipum paccMOTpeHHHM BUAOB JBUXKEHUNW OCHOBHOE BHHUMAHHE
yIIeNseTcs MOCTPOCHUIO 00pa30B TOYEK, MPSIMBIX, OTPE3KOB, TPEYTOJIHLHUKOB MPU OCEBOM U
[EHTPAIILHON CHUMMETPUSX, apaJljIeIbHOM NepeHoce, moBopoT. Ha addekTHsix mpumepax
MOKAa3bIBAETCS MPUMEHEHUE BUXKEHUN TP PEIICHUU T€OMETPUYECKUX 3a71ay.

[loHsiTME HAJOXEHHUA OTHOCUTCS B JAHHOM Kypc€ K YHUCIY OCHOBHBIX IOHSTHH.
Jloka3bIBaeTCs, YTO MOHATUS HAJIOKEHUSA U JBUKEHUS SBIISIIOTCS YKBUBAJICHTHBIMHU: JIIO00€
HaJIOKEHUE SIBIISICTCA JBMKEHUEM IUIOCKOCTH M 00paTHO. M3ydeHue noka3areiibcTBa He
ABJISIETCSL 00s3aTeNIbHBIM, OJIHAKO CJEAYET PACCMOTPETh CBA3h MOHITHN HAIOXKEHUS U
JIBUYKEHUS.

HavanbHble cBeleHHS U3 CTepeOMeTPHHU

IIpeamer crepeoMerpuu. I'eoMerpuueckue Tena M NOBEPXHOCTH MHOTOIpaHHUKHU:
npusMa, napajuiesienunen, nupamuaa, GopMyiibl Uil BblUKCICHHUS UX oObeMoB. Tena u
MOBEPXHOCTU BpALCHUS: LUIMHIP, KOHYC, cdepa, map, GopMyJbl i BBIUUCICHUS HUX
ioniaiel HOBEpXHOCTEN U 0OBEMOB.

OcHnosHas yenb — JaThb HAYAJIBHOE MPEJICTABICHUE O TEJNaX M IOBEPXHOCTIX B
IPOCTPAHCTBE; MO3HAKOMUTH YYAlllUXCSl C OCHOB HOBBIMU (pOpMyJIaMU [UIsl BBIUYKCICHMS
TJIOIAJICH TOBEPXHOCTEW U 0O0bEMOB TeTl.

PaccMmoTpeHne mpocTedinX MHOTOIPaHHUKOB (IIPU3MbI, apajulesienuneia, MupaMusl), a
TaKXe TeJl U MOBEPXHOCTEN BpalleHuil (IMIMHApPA, KOHYyca, cdepsl, 11apa) NPpOBOIUTCI HA
OCHOBE HarJIsAIHbIX NPECTaBIECHUH, 0€3 NPUBJICUEHUSI AKCUOM cTepeoMeTpun. DopMyIibl 1Jis
BBIYHMCIICHHS] OOBEMOB YKa3aHHBIX TeJl BBIBOJATCA Ha OCHOBe npuHiuna Kasamsepw,
(GbopMysbl Uil BBIYUCIEHHUS IUIOMIAJA M OOKOBBIX MOBEPXHOCTEW LMIUHApPA W KOHYCa
MOJIyHarOTCS C TOMOUIBI0 Pa3BEPTOK ATHUX MNOBEPXHOCTEH, (QopMyna muiomaan cdepsl
MPUBOIUTCS 03 000CHOBAHUS

00 akcuomax reomeTpuu

becena 06 akcmomax reoMeTpuu.

Ocnoenas yenvb — naTh 0oJiee rIyooKoe MPEeACTaBIEHUE O CUCTEME aKCHOM TNIAaHUMETPUU
Y AKCHOMAaTUYECKOM METOJIE.

B naHHOI1 TeMe paccka3bIlBaeTCs O Pa3IM4HbIX CHCTEMAX AKCUOM I€OMETPHUH, B YaCTHOCTH
0 Pa3IMYHBIX crIocO0ax BBEJACHUS MOHITHS paBeHCTBA QUTYP.

IToBTOopenue. Pemienue 3agau
OcHosnas yenv. [1oBTOpUTH, 3aKpenuTh U 0000mMUTHL OcHOBHBIE 3YH 3a 0oCHOBHYIO
HIKOTY
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3. TemaTn4yeckoe NJIaHUPOBaAHME

Ne Conep:xanue y4eOHOro MaTepuasa KoJu1-Bo yacosn
n/n
Marematuka S kiaacc -170 yacos
1  [[loBTOpeHue 5
2 ['nmama . HatypanbHbie uncia. 20
3  ['mapa Il. CnoxxeHue u BEIYMTAHUE HATYPATbHBIX YUCE. 38
4  ['nasa IIl. YMHOXEHUE U JeIeHNE HATYPAJIbHBIX YUCEN. 37
5 ['maBa IV. OObIKHOBEHHBIE APOOH. 18
6 ['nmaBa V. [lecaruunbie 1poOu. 48
7  [toroBoe noBTOpEHUE. 9
Marematuka 6 kiaacc -170 yacos
8 [I'mama l. JleauMOCTh YHCel. 20
9 [nasa II. CinoxxeHue u BbIYUTaHKUE IPOOEH C pa3HBIMU 29
3HAMEHATEIISIMHU.
10 ['naBa III. YMHOXEHME U elieHne ApoOeit ¢ pa3HbIMU 32
3HAMEHATEIISIMHU.
11 [I'maa IV. OTHOLIEHUS U TPOMOPLIMH. 20
12 [['maa V. IlonoxuTeNbHBIC U OTPUIIATEIBHBIC YUCIIA. 12
13 [I'maBa VI. CioxxeHue v BBIYUTAHUE OTPULIATEIIBHBIX U 12
MOJIOKUTEIIBHBIX YHCETI.
14 [I'nmaBa VII. YMHOXEHUE U I€IEHUE OTPULIATEIBHBIX U 13
MOJIOKUTEIIbHBIX YHCETL.
15 [['maBa VIII. Pemenue ypaBHeHMil. 15
16 [['maBa IX. KoopamHaThl Ha IIOCKOCTH. 12
17 |MtoroBoe MOBTOPEHHUE. 12
Auredpa 7 kaacce -102 yacos
18 |[['nmaBa I. Beipaxxenus. ToxxnecTBa. YpaBHeHus. 22
19 ['naga II. ®yHkIMN. 11
20 ['n1aBa III. CteneHb ¢ HaTypajabHBIM TOKA3aTEIEM. 11
21 [T'naBa IV. MHoOrousneHsl. 17
29 ['11aBa V. @opMyJibl COKPAIEHHOTO YMHOXKEHHS. 19
23 [['maBa VI. Cucrembl TMHEWHBIX YpaBHEHUH. 16
25 ['naBa VII. UToroBoe noBTOpeHHE. 6
I'eomeTpus 7 kiaacc - 68 yacon
26 [['maBa I. HayaibHbIe TEOMETPUYECKHE CBEIICHUS. 10
27 [[nasa Il. TpeyrojapbHUKH. 17
28 [[naga IlIl. ITapannenbHbie IpsIMBIC. 13
29 [['maBa IV. CooTHomieHUsI MEXTy CTOPOHAMH U yTIaMH 19
TPEYTOJIbHHKA.
30 [[loBropenwme. Pemenne 3amay. 9
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Auredpa 8 kiacc - 136 yacon

31 ['nmaBa l. IloBTOpeHwue. 6
32 [['naga II. PatmonansHbie 1pobu. 30
33 [['mama III. KBagpaTHbie KOpHH. 25
34 [['nmaBa IV. KBagpaTHble ypaBHEHHS. 30
35 ['maBa V. HepaBeHcTBa. 24
36 [[maBa VI. CreneHb c LENbIM MOKa3aTeaeM. JIEMEHThI CTATUCTUKH. 13
37 |AtoroBoe moBTOpEHUE 8
I'eomerpus 8 kiacce - 102 yaca
38 ['nama I. YeThIpEXYTroJIbHUKH. 17
39 ['nasa II. Ilnomamu. 18
40 [['masa III. ITomoGHBIE TPEYTONBHUKH. 24
41 ['naBa IV. OKpyX HOCTb. 21
42 ['naBa V. BekTopsbl. 14
43 [[loBropenue. Pemenue 3amay. 8
Aareopa 9 kaacc - 136 yacoB
44 ['nasa l. KBagpatuunas hyHKIHS. 34
45 ['naa Il. YpaBHeHUSs 1 HEPABEHCTBA C OJTHOM MEPEMEHHOM. 21
46 ['nama IIl. YpaBHeHMs 1 HEpABEHCTBA C JIByMs TIEPEMEHHBIMU. 24
47 ['maBa IV. ApudmMernueckast u reoMeTpuuecKasi IpOrpPeCCUH. 17
48 ['masa VI. DieMeHTb KOMOMHATOPUKH, CTATHCTHKA ¥ TEOPUH 16
BEPOSITHOCTEH.
49 |MToroBoe MoBTOpPEHHUE 24
I'eomeTpus 9 kiaacc - 68 yacon
50 [I'nasa I. Meron koopauHar. 13
51 [naBa II. COOTHOIIIEHUS! MEXTy CTOPOHAMH H yTIIaMH 10
TpeyroyibHuKa. CKaJIIpHOE MPOU3BEICHIE BEKTOPOB.
52 [['nasa III. CxansipHO€ MPON3BE/IEHUE BEKTOPOB. 8
53 [['nmaBa IV. JlnvHa OKPY>KHOCTH U IUIOMIA/Ib KpyTa. 16
54 [T'nasa V. JIBmxenue. 10
55 [['maBa VI. HayanbHble CBEJIEHUS O CTEPEOMETPHH. 4
56 [TloBTopenwue. 8
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