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Pabouas mporpamma I'bBOY COII Ne21 r. Cei3paHu nmo MaTeMaTHKE Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus (5-9 kmaccel) st 00ydeHUs Ha JIOMY COCTaBJIEHA C
yuyeToM TpeOoBaHuii denepalibHOro rocyJapCTBEHHOT0 00pa3oBaTENIBHOIO CTaHIApTa
OCHOBHOTO 0011ero 00pa3oBanus (yTBEPKJI€H MPUKA30M MUHUCTEPCTBA 00pa30BaHUs U
Hayku Poccniickonn ®enepaumu Ne 1897 or 17.12.2010 B pemakumu nDpUKa30B
Munoopuayku Ne 1644 ot 29.12.2014 u Ne 1577 ot 31.12.2015), B COOTBETCTBUU C
OCHOBHOUM 00pa3oBaTeIbHON MporpaMMoOil OCHOBHOro oOmero oOpaszoBanusi ['bOY
COHI Ne2l r. Ce3panu, ¢ NPUMEPHOM MPOrPaMMON MO MAaTeMaTUKE, Ha OCHOBE
paboyux nmporpamm:

Kuacce IIpeamer IIporpamma

) Maremaruka aBTOpCKas mporpaMmma Ioj pepakuuei I'.B.
Hopodeera, C.b. CyBopoBO#, U3/1aTE€IbCTBO
«ITpocsemenue», Mocksa, 2016.
6 Maremaruka aBTOpCKas nmporpamma oz pegakuuei I'.B.
Hopodeera, C.b. CyBopoBO#i, U31aT€IbCTBO
«ITpocsemenue», Mocksa, 2016.

7 Maremaruka bypmuctpoBa T.A., cOOpHUK paboYMX MPOrpaMm
MOIYJb «Anreopa. COopHuk pabouux  mporpamm.7-9
«Anrebpay» KJIaCCHhI: nocoowue IS yUUTEIeH

0011e00pa3oBaTeIbHbIX OpraHu3anui /

[cocToBuTens T.A.Bypmucrposa] ,2-¢ u3fd., HOIM. -
M.: IIpocBemienne,2014.-96 c.;

7 Marematuka I'eomeTpus. COopHUK pabounx mporpamm 7-9
MOIYJb kiaccel/ T.A. Bypmucrposa-2-e uzj., 1opab.-M.:
«I"eomeTpus» IIpocsenienue, 2014r.

8 Marematuka bypmuctpoBa T.A., cOOpHHK pabo4YuXx MpOrpamMm
MOIYJb «Anrebpa. COopHuk  pabouunx  mporpamm.7-9
«Anrebpay KJIACCHI: nocobwue TUISt yaHTeNIeH

001e00pa3oBaTeIbHBIX OpraHu3aIum /

[cocToBuTens T.A.Bypmucrposa] ,2-¢ u3fd., HOIM. -
M.: IIpocsemienne,2014.-96 c.;

8 Marematuka ['eomerpus. COopHUK pabounx mporpamm 7-9
MOAYJb knaccel/ T.A. Bypmuctposa-2-e u3j., 1opad.-M.:
«I"'eomeTpus» [Ipocsemienue, 2014r.

9 Marematuka [Mporpammel. Anrebpa. 7-9 knaccel. Anrebpa u
MOJTYJIb Havajia MaTeMaTHYECKOIO a”Hajau3a. 10-11
«Anrebpay KJIACCHI/aBT.-COCT. n.n. 3ybapesa, AT.

MopakoBud. — 3-¢ u3a., crep. — M.: MHeMo3uHa,
2016. — 63 c.

9 Marematuka ['eometpusi. COopHUK pabounx mporpamm 7-9

MOJTYJTb knaccel/ T.A. Bypmuctposa-2-e u3., mopad.-M.:

«I"eomeTpus» [Ipocsemenue, 2014r.




Ucnonb3zyembie YMK:

- Hopodees I'.B., lllapeirun N.®.. Maremaruka Ski. M: [Ipocsemenne 2018

- 3ybapesa U.U., Mopakosuu A.I'. MaTtematuka 6xi1. M: Muemosuna 2014

- Mopakosuu A.I'. Anrebpa B 2 4. 7xi1. M., Muemo3una 2015r

- Mopakosuu A.I'. Anrebpa B 2 4. 8xi1. M., Muemo3una 2016r

- Mopakosuu A.I'. Anrebpa B 2 4. 9xn. M., Muemo3una 2016r

- Artanacan JI.C., byrycoB B.®., Kagomues C.b. wu ap.leomerpus 7-9 kn. M.:
[Tpocsemenue 2017T.

B yue6HoM mmane ['BOY COILINe21 r. Cei3panu Ha u3ydeHHUE y4yeOHOro MpeameTa
«MatemaTtuka» OTBOAUTCS B 5 Kiacce — 3 yaca B Henento, 4To cocTtaisier 102 yacos B
roji, B 6 kiacce — 3uaca B HeJiento, uto cocrapisier 102 yacos B roa.

B Vue6nom mmane 'bOY I'BOY COII Ne 21 r. CeBpaHu Ha HU3y4eHUE Y4EOHOTO
npeameta «Marematrka» (Moaynu «Anrebpa» u «['eomeTpusi») oTBOAUTCS: B 7 Kiacce
— 3 yaca B Heflento, uTo coctaBisieT 102 yacoB B roj, B 8 kiacce — 3 yaca B HEJIEIIO, YTO
coctaBisieT 102 yacoB B rof, B 9 Kitacce — 3 yaca B HeeJro, 4yTo cocraBisieT 102 yacos
B roj. iToro Ha ypoBHe ocHOBHOTO 0011ero oopazoBanus — 510 yacos.

1. Ilnanupyembie pe3yabTAThI OCBOCHUSI Y4e0OHOI0 MpeIMeTa MATEMATHKA
N3yyenne MaTeMaTUKi B OCHOBHOM IIIKOJIE AT BO3MOXXHOCTH O0YYaIOIIUMCS IOCTHYb
CIEAYIOIINX PE3YJIbTATOB PA3BUTHSL:

6 TUYHOCHIHOM HANPABIEHUU.

1) ymeHue sCHO, TOYHO, TPAaMOTHO H3JaraTh CBOM MBICIM B YCTHOH M NMHUCbMEHHOU
peuu, TOHUMATh CMBICI TOCTaBJIEHHON

3a/1a4d, BBICTPAUBAaTh apryMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI;

2) KpUTHYHOCTh MBIIUICHHUS, YMEHUE pACIO3HAaBaTh JIOTHYECKH HEKOPPEKTHbBIE
BBICKA3bIBAHMSI, OTJIMYATh TUTIOTE3Y OT (aKTa;

3) mpeAcTaBiIeHHE O MaTEeMaTHUYECKOW HayKe Kak cdepe 4eTOoBEeYeCKON JesTEeIbHOCTH,
00 ATamax ee pa3BUTHsI, O €€ 3HAYUMOCTH JIJIsl Pa3BUTHS LIMBUIIU3AIINY;

4) KpeaTUBHOCTb MBIIJIECHUS, UHULIMATUBA, HaXOIYUBOCTh, AKTUBHOCTh MPU PELICHUU
MaTeMaTU4eCKUX 3a/1a4;

5) yMmeHHE KOHTPOJIMPOBATH TMPOIECC W pPE3ylbTaT Y4eOHOW MaTeMaTH4eCKOu
NEATENbHOCTH;

6) cOCOOHOCTHh K AMOIIMOHAILHOMY BOCIHPHUSTHIO MAaTEMAaTUYECKUX OOBEKTOB, 3ajad,
PEIIEHUM, PACCYKICHUM;

6 MemanpeomMemHoM Hanpae1eHu.

1) mepBOHadanmbHBIC MPEACTABICHHUS OO0 HACSIX W O METOJaX MaTeMaTUKH Kak 00
YHHUBEPCAJIBHOM S3bIKE HAYKW M TEXHUKH, O CPEACTBE MOJECIWPOBAHUS SIBICHUU U
MPOLIECCOB; 2) yMEHUE BHUAETh MAaTeMaTHYECKYIO 3aJlayy B KOHTEKCTE MpPOOIEeMHOMN
CUTYyalluu B JIPYTrux JUCUUILUIMHAX, B OKPY>KAIOIICH )KU3HU;

3) yMeHuWe HaxOIWTh B PA3IUYHBIX HCTOYHHUKAX HHPOPMAIHIO, HEOOXOIUMYIO IS
pelieHrs MaTeMaTHUYeCKUuX mpoOjeM, M NPeACTaBiIsATh €€ B TMOHATHOU ¢opMme;
MPUHUMATH PELICHUE B YCIOBUSX HEMOIHON M M30BITOUHOM, TOUHOU U BEPOSITHOCTHOM
uH(popMaIuy;



4) yMeHHEe MOHMMAaTh W MCIHOJb30BaTh MAaTeMAaTHUYECKHE CpEACTBA HArJISIHOCTH
(rpaduku, nuarpaMmbl, TaOJULBI, CXEMbl U Jp.) IS WUIIOCTPALUUU, UHTEPHPETALUH,
aprymMeHTaluu;

5) ymeHue BBIABUTATh TUNOTE3bl MPU PEHICHUH Y4YEOHBIX 3a7ady W IOHUMATh
HEO0OXOJIUMOCTh UX MPOBEPKU;

6) yMeHue MPUMEHSATh UHJIYKTUBHBIE U JI€IYKTUBHBIE CIIOCOOBI pacCcy>KIeHUM, BUIETh
pa3IuYHbIE CTPATETUU PEIICHUS 3a/1aY;

7) MOHUMaHUE CYIIHOCTU AITOPUTMHYECKUX MPEANUCAHUN M yMEHHUE ACHCTBOBATH B
COOTBETCTBHH C MPEIJIOKEHHBIM aAJITOPUTMOM;

8) yMeHuEe CaMOCTOATEIbHO CTABUTH LI€JIM, BbIOMpATh M CO3/1aBaTh aJTOPUTMBI IS
pelieHns y4eOHbIX MaTeMaTHYECKUX MPOOIIeM;

9) yMeHue MmIaHupOBaTh U OCYIIECTBIATH JEATEIBHOCTb, HAMPABICHHYIO HAa pELIEHUE
3a/1a4 UCCIIEI0BATENbCKOrO XapaKTepa;

10) ucnonb30BaTh B UCCIIEIOBATEIBCKOM JAECSITEIIbHOCTH TaKUE MaTEMAaTUYECKUE METO/IbI
U TpHUeMbl, KaKk aOCTpakiMs M HAeau3alMs, JI0Ka3aTeJbCTBO, JOKA3aTeIbCTBO OT
OPOTUBHOIO,  JI0KAa3aTeJIbCTBO IO  AHAJOTUHU, ONPOBEpPKEHUE, KOHTPIPHUMED,
WHAYKTUBHBIC U JIElyKTUBHBIE PACCYKICHUS, TOCTPOCHUE U UCTIOJIHEHHUE aJIT OPUTMA;
11) ucronb3oBaTh pa3iMyYHbIE MPUEMBI MOUCKAa MHGOPMAIIMM B UHTEPHETE, CTPOUTH
3ampockl ISl Toucka HHGOPMaIIMK, aHATTU3UPOBATh PE3yJIbTaThl MOMCKA,

12) co3maBath ¢ mnomomibto ycTpoiictB MKT aguarpamMmbl  pa3iauyHbIX BHUJOB
(anropuTMHUYECKHE, KOHIIETITYaldbHbIE, KJIACCH(UKAIIMOHHBIE, OpraHU3aIMOHHEIE,
POJICTBA U T.J.) B COOTBETCTBHU C PEIIAEMBbIMH 3aJa4aMH;

13) BBOAUTH pe3yIbTaThl U3MEPEHUH U Apyrue MU poBbIe JaHHBIE I UX 00pabOTKH, B
TOM YHCJIE CTATUCTUYECKOW, U BU3yaIU3allUU;

14) cTtpouTh MaTeMaTU4ECKUE MOJEIH; MPOBOJUTHh SKCHEPUMEHTHI U HCCIIEIOBAHUS B
BUPTYaJbHBIX Ja0OpaTOPHUSX.

6 npeoMemHoOM HAnPAaAGIeHUU:

1) oBnageHune 6a30BbIM MOHATHIHBIM aNapaToM MO OCHOBHBIM pa3JiesiaM COJIepKaHUS;
npencTaBieHne 00 OCHOBHBIX M3Y4YaeMbIX MOHATHSAX (YUCIO, TeoMeTpuieckas (urypa,
ypaBHEHHE, (YHKIUS, BEPOSTHOCTb) KAaK BAXKHEMIIMX MATEMAaTHYECKUX MOJIETIAX,
MO3BOJISIFOIINX OMUCHIBATh U U3Y4YaTh PEaIbHbIE IPOLIECCHI U SIBICHUS;

2) yMmeHHme paboTaTh C MaTEMAaTHYECKUM TEKCTOM (aHAJIM3UpPOBaTh, W3BIICKATh
HEO0OXOIMMYI0 MH(POPMAIIMIO), TOYHO U TPAMOTHO BBIPA)KaTh CBOM MBICIH B YCTHOU H
IIMCBMEHHOM PEYM C NPUMEHEHHEM MATEMAaTHYECKOM TEPMHUHOJOTHM M CHMBOJIUKH,
UCIIOJIb30BaTh  PA3IMYHBIE  SI3BIKM  MAaTeMAaTHKH, TMPOBOAUTH  KiacCUUKAIIHH,
Jorn4yeckre 000CHOBAHMUS, 1OKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN;

3) pa3BHUTHE MPEACTABICHHN O YUCIE M YHUCIOBBIX CUCTEMAaX OT HATypaJbHBIX 0
NEUCTBUTENIBHBIX ~ YHWCEN;  OBJAJEHUE  HABBIKAMU  YCTHBIX,  MNHCHbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYUCICHUM;

4) oBnazicHNEe CUMBOJIBHBIM SI36IKOM alTeOphl, MPUEMaMHU BBHITTOJTHEHUS TOKIECTBEHHBIX
npeoOpa3oBaHW  pallMOHATBHBIX  BBIPAKEHWN, pEHICHUS YpPaBHEHUW, CHUCTEM
YpaBHEHM1, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHUE MCIOJIb30BATh HJICH0 KOOPANHAT
Ha IUIOCKOCTH JUIsl MHTEpPIpETaluy ypaBHEHWI, HEPAaBEHCTB, CHCTEM; YMEHHE
MPUMEHSTH alredpandeckrue npeoOpa3oBaHus, annapaT ypaBHEHHI U HEPABEHCTB JJIs
pelIeHMs 3a7a4 U3 Pa3IMYHbIX Pa3esioB Kypca;



5) oBnazeHue CUCTEMON (YHKIMOHAIBHBIX MOHATUNA, (PYHKUMOHAJIBHBIM S3bIKOM U
CUMBOJIMKOI; yMEHHUE HCIOJIb30BaTh (PYHKIMOHAIBHO-TPAQUUECKUE MPEACTABICHUS
JUISl OITMCAHNUS U AaHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

6) OBJaJleHUE OCHOBHBIMU CIOCOOAMHU MNPEJICTABICHUS M aHAIM3a CTATUCTUYECKHUX
JAHHBIX; HaJW4YUE IPEICTABICHUN O CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEATBHOM
MUPE U O Pa3IuvHbIX CIIOCO0AX UX U3YUEHHUSI, O BEPOSITHOCTHBIX MOJIEIIAX;

7) oBlajeHHE T€OMETPUYECKUM S3bIKOM, YMEHHUE HCIOJb30BaTh €ro MJis ONMUCAHUs
MIPEAMETOB OKPYXKAIOLIEr0 MHPA; Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN H
M300pa3UTENbHBIX YMEHHUM, MPUOOPETEHNE HABBIKOB T€OMETPUUECKUX TTOCTPOCHHIA;

8) yCBOEGHHE CHCTEMAaTHUECKUX 3HAHUN O IUIOCKMX (PUrypax W MX CBOMCTBAX, a TakK»Ke
Ha HalJBIAHOM YPOBHE — O MPOCTEHMIIMX MPOCTPAHCTBEHHBIX TENAX, YMEHUE
OPUMEHATh CUCTEMATHYECKHME 3HAHUA O HUX JUIA PEIICHHUS TEOMETPUYECKUX U
NPaKTUYECKUX 3a/1a4;

9) ymeHue uU3MepsATh AJIUHBI OTPE3KOB, BEIMYUHBI YTIIOB, UCIOJIb30BAaTh (POPMYIIBI s
HAXO0XJACHUS IEPUMETPOB, TUIONIaIel 1 00bEMOB reOMETPUUYECKUX (HUTYD;

10) ymeHue npuMeHSTh U3yYEHHbIE TIOHIATHUS, PE3YIbTaThl, METO/bI JUIsl PEIICHUS 33124
IPaKTUYECKOTO XapakTepa M 3aJad U3 CMEXHBIX JUCHUIUIMH C MCIOJIB30BAHUEM IPHU
HEOOXOJIMMOCTH CIIPABOYHBIX MAaTEPHANIOB, KAIbKYJIATOPA, KOMIBIOTEPA.

Hatypanshbie uncna. J{pobu. PanimonansHbie yncia

BrinmyckHUK HayuuTCs:

* IOHUMAaTh 0COOECHHOCTH AECATUYHON CUCTEMBI CUMCIICHMS,

* ONIEPUPOBATH MOHATHAMH, CBSI3aHHBIMH C JICJIMMOCTHIO HATYPAITBHBIX YUCET;

* BBIp@XATh YHCJIAa B SKBHBAJICHTHBIX (popmax, BbIOMpass Hanbojee MOAXOIAIIYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYyaIUU;

* CPaBHUBAThH M YIOPSAIOUYMBATH PAllMOHAJIBHBIC YHCIIA;

* BBITIOJIHATH BBIYUCIICHUS C PallMOHATBLHBIMU YUCIAMHU, COYETasl YCTHBIE M TUCHMEHHBIC
PUEMBI BEIYHCIICHUH, TPUMEHEHHE KaJIbKYJISITOPA;

* UCIIOJIL30BaTh TMOHATHS U YMEHHUS, CBA3aHHBIC C MPOTOPIHUOHAIBHOCTHIO BEITMYHH,
IPOIICHTAaMH, B XOJE pEIICHUS MaTeMaTHYeCKHX 3a7ad W 3a7ad M3 CMEKHBIX
IIPEAMETOB, BBITIOJIHATH HECJIOKHBIC MIPAKTUUECKUE PACUETHI.

Buvinyckuuk nonyuum 603mozicHocms.:

*  NO3HAKOMUMbCSA C NOZUYUOHHLIMU CUCMEMAMU CYUCIEHUS C OCHOBAHUIMU,
omauyrvimu om 10;

* yenyoumoe u pazeume NpeoCcmasieHuss O HAMYPAIbHLIX HUCIAX U CBOUCMEAX
oenuUMocmu,

* HAYUUMbCS UCNOAB308AMb NPUEMbBL, PAYUOHATUUPYIOUWUE BbIYUCTICHUS, NPUOOpecmu
NPUBLIUKY KOHMPOIUPOBAMb BbIYUCICHUS, BbIOUPAS NOOXOO0AWuUll Ol  CUMyayuu
cnocoo.

JleficTBUTEIbHBIC YHCIA

BrinyckHMK HAyYnuTCS :

* UCMOJIb30BATh HAYAIbHBIC IPEJCTABICHUS] O MHOKECTBE JICMCTBUTEIIBHBIX YHCET;

* ONIEPUPOBATH MOHITHUEM KBAIPATHOTO KOPHS, TPUMEHSTH €r0 B BBIYUCICHUSX.
Buinycknux nonyuum 6ozmoorcnocmo.

* pazéums npeocmasieHue O 4Yucie U YUCIO08bIX CUCMeMAX Om HAMYPAIbHbIX 00
OelicmeumesibHblX YUucesl;, 0 pojil 8bIYUCIEHUL 8 NPAKMUKE,



* pazeumv U Yenyoumv 3HAHUA O OeCAMUYHOU 3anucu OetcmEUmMeNbHbIX Yucel
(nepuoduueckue u Henepuoouyeckue opoou).

W3mepenus, puOIMKEHNs, OTICHKA

BBITyCKHUK Hay4YUTCS:

* WCIIOJIB30BaTh B XOJI€ PEIICHHS 3a7ad AJIEMEHTApPHBIC MPEACTABIICHHSI, CBSI3aHHBIC C
MPUOTNKEHHBIMY 3HAUCHUSAMHU BEJTUYHH.

BoinyckHUK noayuum 603MONCHOCb !

* NOHAMb, YMO HUCAOBblE OAHHbIE, KOMOpble UCNOJL3YIOMCA 0N XAPAKMEPUCMUKU
00beKmMo8 OKpYIHcaowe20 Mupa, AEIAIOMCA NPEUMyUeCmeeHHO NPUOTUNCEHHBIMU, YMO
no  3anucu  NPUOTUNCEHHBIX — 3HAUEHUL,  CO0epHCauWuxcs 8 UHDOPMAYUOHHBIX
UCTNOYHUKAX, MOJICHO CYOUMb 0 NOSPEUHOCMU NPUOTUNCEHUS,

* NOHAMb, YMO NOSPEUHOCMb Pe3YIbMaAma GbIYUCIeHUL O0JIHCHA OblMb COUSMEPUMA C
NOCPEULHOCTBIO UCXOOHBIX OAHHUBIX.

AnreOpandeckue BhIpaKESHUS

BBITyCKHUK HAYyYUTCS:

* OTIEPUPOBATH MOHATHUAMH «TOXJIECTBO», «TOXKIESCTBEHHOE MPEeoOpa3oBaHuey, PeliaTh
3a/a4M, coseprkaiiue OyKBeHHbIC JaHHbBIE, padoTaTh ¢ popMyIamu;

* BBINOJHATH TIPEOOPA30BaHUs BBIPAKCHUH, COJEPKAIMUX CTCICHH C  ICJIBIMU
NOKa3aTeIsIMU 1 KBaJIpATHBIC KOPHU;

* BBITIOJIHATH TOXJICCTBEHHBIC NMPEOOpPa30BaHMS PAIMOHABHBIX BBIPAKCHUI Ha OCHOBE
NPaBWI JICHCTBUNA HAJl MHOTOWICHAMH U aareOpandecKuMu ApoOsMU;

* BBITIOJTHSATH Pa3io’KeHWE MHOTOWICHOB HAa MHOYKHUTEITH.

Boinycknuk noayuum 603MONCHOCIb HAYYUMbCS:

* BBINOIHAMb MHO20ULA208blEe NPeodPA30BAHUL PAYUOHATILHBIX BbIPANCCHUL, NPUMEHSIS
WUPOKULL HAOOP CnOCOO08 U NPUEMOB, NPUMEHAMb MONHCOECBEHHbLE NPEeoOPA308AHUS
0I5l peuwlenuss 3a0ay U3 paziuyHblX pazoenos Kypca (Hanpumep, Oasi HAXOHCOEHUs.
HaUbOILULE20/HAUMEHBULE2O 3HAYCHUS bIPANCEHUS).

YpaBHeHus

BrinyckHuK HayuuTCs:

* pemaTtbh OCHOBHBIC BHJIbI PAllMOHAIBHBIX YPABHEHUHN C OJIHOM MEPEMEHHOW, CUCTEMBI
IBYX YPaBHEHUH C JBYMs IEPEMEHHBIMU;

* JOHUMATh YPAaBHEHHUE KAaK BAXXKHEUIIYI) MATEMATHYECKYK) MOJEIb JUI1 OMUCAHUS U
M3YUYEHUSI Pa3HOOOPA3HBIX pEAIbHBIX CUTyalldid, pellaTb TEKCTOBBIE 3aJaud
anreOpanyecKuM METOOM;

* TMPUMEHATH rpaduyecKue TMPEACTABICHHUS JUII HUCCIEAOBAHHUS  ypaBHEHUM,
HCCIIEIOBAHUS U PEUICHUS] CUCTEM YPABHEHUU C IByMS IEPEMEHHBIMM.

Buinyckuuk nonyuum 603moxicHocmy.

* 081a0€Mmb CNeYUATbHbIMU NPUEMAMU PeuleHusl VPAGHEHUU U CUCMeM YPABHEeHULL,
VBEPEHHO NPUMEHAMb annapam YpasHeHuu Ol peuleHus pa3HooOpa3HblX 3a0ay U3
MamemMamuKu, CMEeNCHbIX NpeoMemos, NPaAKMUKU,

* npumeHamyv 2paguueckue npeocmasieHus OJid UCCLeO08aHUS YPABHEHUU, CUCTeM
VpasHenutl, cooepicaujux OykeeHHble Kod@puyuenmaol.



HepasencrBa

BbIMyCcKHHUK Hay4IHTCSA:

* MOHUMaTh M TPUMEHATH TEPMHHOJOTHIO U CHUMBOJUKY, CBSI3aHHBIE C OTHOIICHUEM
HEPaBEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;

* pelarb JUHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, pelIaTh
KBaJIpaTHbIC HEPABEHCTBA C OMOPO Ha TpadudecKue MPeCTaBICHUS;

* IPUMEHSITH anmnapar HEPaBEHCTB ISl PEIICHHS 3a/1a4 U3 Pa3InIHBIX Pa3AesioB Kypca.
BoinyckHuk noayuum 03MOMNCHOCIb HAYYUMbCA!

* PA3HOOOPA3HBIM NPUEMAM OO0KA3AMENbCMEA HEPABEHCMS, YBEPEeHHO NPUMEHAMb
annapam HepageHcme Ol peuleHuss pa3sHOO0OPA3HbIX MaAMeMamu4ecKkux 3a0ay u 3a0au
U3 CMEIHCHLIX NPEOMemo8, NPAKMUKU,

* npumeHamv epaguueckue npedcmasieHus OJisl UCCIe008AHUSL HEPABEHCMNE, CUCEM
HepaseHcmas, cooeparcaujux OykeeHHvle KO3 duyuenmeol.

OcHoOBHBIC MTOHATHS. YHCIIOBBIC PYHKITUU

BBITyCKHUK HAYYUTCS:

* TMOHMMAaTh M HWCIOJb30BaTh (YHKIMOHAIBHBIC TIOHATUS W S3bIK (TCPMHHBI,
CUMBOJIMYECKHE 0003HAYCHMUS);

* CTpOUTH TpadHKW dJICMEHTAPHBIX (YHKIHNA, HCCIEI0BATh CBOHMCTBA YHCIOBBIX
(GYHKIIUH HAa OCHOBE M3YUYCHUS MMOBEIACHUS UX IPAPHUKOB;

* MOHWMAaTh (YHKIMIO KaK BaXKHCHIIYID MaTEeMaTHYECKYH) MOJICIb JUIS ONMUCAHUS
IPOIIECCOB M SIBJICHHH OKPY’KAIOIIEr0 MHUPA, MPUMEHITh (DYHKITMOHAJIBHBIN SI3bIK IS
OIMCAHUS M MCCIIEOBAHUS 3aBUCUMOCTEH MEXITy QU3NICCKUMU BEIIMIMHAMH.
Boinycknuk noayuum 603MONCHOCIb HAYYUMbCS:

* IPOBOOUMb UCCIEO0BAHUSL, CEA3AHHBLE C U3YUEeHUEM CBOUCME QYHKYUL, 8 MOM HUCTe C
UCNONBL308AHUEM KOMNbIOMEPA, HA OCHOBE 2PAUKO8 U3VUEHHBIX (DYHKYULL Cmpoums
bonee crodxcHvle epaghuku (KycouHO-3a0anHble, ¢ «BLIKOIOMbBIMUY MOYKAMU U M. N.);

* UCNOIB308AMb PYHKYUOHATbHBIE NPEOCABLeHUs U CEOUCEA (PYHKYULL OISl peuleHus
MamemamuyecKux 3a0a4 U3 paziuyHvlx pazoenos Kypcd.

UucnoBble MOCIEA0BATEIbHOCTH

BrinyckHuk HayuuTCs:

* MIOHUMATh U HMCIOJI30BATH SI3bIK MOCIEAOBATEIBLHOCTEN (TEPMHUHBI, CUMBOINYECKHE
0003HaueHUs);

* TOpUMEHATH (QOPMYINBI, CBSI3aHHBIE C apUPMETHYECKOM U T'E€OMETPUUYECKOU
mporpeccuei, u anmnapar, cOpMUPOBAHHBIN MPU U3YUCHUH JIPYTUX Pa3/IeNioB Kypca, K
PELICHUIO 3a/J1a4, B TOM YKCJIE C KOHTEKCTOM U3 PEAIbHOM KU3HHU.

Buinyckuuk nonyuum 603mMo#CHOCMb HAYUUMBCAL:

* peuiams KOMOUHUPOBAHHbIE 3A0a4U C NPUMEHeHUeM QOpMYyl n-20 YleHad U CYMMbl
nepevix N 4leH08 apumemuyeckou U 2eoMempuiecKkol npocpeccuu, NpuMeHss npu
3MoOM annapam ypasHeHUuu U HepaseHCms,

* NOHUMamMb ApUPMEmu4ecKyio U 2eoMempuyecKyro npospecculo Kak @QyHKyuu
HAmMypanibHOo20 apeyMeHma, CeA3bl8ams apuhMemuyeckyro npocpeccuro ¢ JUHEUHbIM
DPOCMOM, 2e0MEMPUYECKYIO — C IKCNOHEHYUATIbHBIM POCHIOM.

OmnucarenbHas CTaATUCTUKA



BBITyCKHUK Hay49HTCSI UCTIOIh30BATh MPOCTEUIITHE CIIOCOOBI TIPEICTABICHUS M aHATN3a
CTAaTHUCTHUYCCKUX JTaHHBIX.

BuinyckHuk noayuum 603MOoHMCHOCHb NPUOOPeCcmU NePBOHAYAILHBIN ONbIM OP2AHU3AYUU
cOopa OaHMbIX NpU NPOBedeHUU ONpocd 0OWECMBEeHHO20 MHEHUs, OCYWeCmEIAmb Ux
aHanu3z, npeocmasisims pe3yibmamsl ONpPocd 8 ude maodauysl, OUASPAMMUL.

Crny4alinble COOBITHS U BEPOSTHOCTh

BbIyCKHUK HAYyYUTCS HAXOJUTh OTHOCUTEIIbHYIO YAaCTOTY M BEPOATHOCTH CIYyYalHHOTO
COOBITHS.

Buvinycknux nonyuum 603MONICHOCMb Npuobpecmu Onvim HnpoGeoeHUust CAy4auHblx
IKCNEPUMEHMO8, 6 MOM HYUCIe C MNOMOWDBIO KOMHBIOMEPHO20 MOOEIUPOBAHUS,
unmepnpemayuy ux pe3yibmamos.

KombunaTtopuka

BBITyCKHUK HaydyuTCsA peliaTh KOMOWHATOPHBIC 3ajayd HAa HAXOXKJICHHE 4YHCIIa
00BEKTOB MJIU KOMOMHAITHH.

Buinycknuk noayuum 603MONCHOCMb HAYYUMbCA HEKOMOPbIM CHeYUAlbHbIM NPUEMAM
peuteHusr KOMOUHAMOPHBIX 3a0ay.

Harnsiaas reomeTpust

BBINTyCKHUK HAYYUTCS:

* pacro3HaBaTh Ha YEPTEKaxX, PUCYHKAX, MOJICIIAX U B OKPY)KAIOIIEM MHUPE TUIOCKHE U
IPOCTPAHCTBEHHBIE T€OMETPUUYECKUE (PUTYPBI;

* pacmo3HaBaTh pPa3BEPTKH KyOa, MPSIMOYTOJIBHOTO MapajulesienuIeia, MpaBUIbHON
MUPAMUJIBI, IIMIMH]IpA U KOHYCA;

* CTPOUTDH PA3BEPTKHU KyOa U MPSMOYTOJIBHOTO MapasuieNenuIesa;

* ONpEeNeNsATh MO JUHEWHBIM pa3MepaM pa3BEPTKHU (PUTYpPHI JIUHEHHBIE pa3Mepbl camoin
¢burypsl, 1 H20O0POT;

* BBIYUCIISITH 00BEM IPSIMOYTOJIBHOTO TapaJlIe/IeHIe 1a.

Buvinycknuk nonyuum 603mMoi#CcHOCMb !

* HayuumuvCs GblUUCHAMb O00BbEMbI NPOCMPAHCMBEHHLIX 2e0MEempPUiecKux uayp,
COCMABNEHHBIX U3 NPAMOY20JIbHbIX NAPAJLIeNIenunedos,

* yenyoums u pazeumv NpeoCmdagieHuss O NPOCMPAHCMBEHHbIX 2eOMempPUUecKUx
Queypax;

* HAyuumuvCs NPUMEHAMb NOHAMUEe pa3eeépmiu Ol BbINOJIHEeHUs NPAKMUYeCKUxX
Pac4emos.

['eomeTpuueckue GUryps

BrinyckHUK HAy4YuTCA:

* M0JIb30BAThCS A3BIKOM F€OMETPUU MJI ONMHCAHUS MPEIMETOB OKPYKAIOLIEro MUpa U
MX B3aUMHOTI'O PACIOJIOKEHUS;

* pacro3HaBaTh U U300paKaTh HA YePTEKaX U PUCYHKAX T€OMETpUIECKre (PUTyphl U UX
KOH(HUTypanuu;

* HAXOJIUTh 3HAYECHUS JIJIMH JIMHEHUHBIX 3JIEMEHTOB (PUTYp U UX OTHOILIECHHUS, TPATYCHYIO
Mepy yrioB oT 0 1o 180°, mpuMeHsisi onpenesieHusi, CBOMCTBA U MPU3HAKU (UTYP U UX
AJIEMEHTOB, OTHOIIeHUsT (Quryp (paBeHCTBO, MoA0OHE, CUMMETPUHU, [OBOPOT,
napajieabHbIA IEPEHOC);



* ONEepUpOBaTh C HAYAJIBHBIMH TOHATUSAMH TPUTOHOMETPHH W  BBITIOJHATH
AJIEMEHTAPHBIC ONepauy Haa QYHKITUSIMHA YTIIOB;

* pemath 3a7a4d Ha JOKA3aTebCTBO, OMHPAsCh HA WM3y4YEHHBIC CBOWCTBA (QUTYp U
OTHOIICHUH MEXy HUIMHU U TIPUMEHSIS U3YUCHHBIC METOBI JOKA3aTEIbCTB;

* pemaTth HECIOXXKHBIC 3aladyd Ha IOCTPOCHHE, MPHUMEHSS OCHOBHBIC aJITOPUTMBI
MTOCTPOCHUS C TIOMOIIBIO IIUPKYJIS U JIMHCHUKWY;

* pemaTh MPOCTEHIIHE ITAHUMETPUICCKUE 3a]1a4d B IPOCTPAHCTRBE.

Buvinycknuk noayuum 603mMo#CHOCMb !

* 0811a0eMb MemoOamMu peuweHus 3a0a4 Ha 8bIYUCIEHUSL U 0OKA3AMEeNbCmEa: Memooom
om NpPOMUBHO20, MemoOoM N0000OUs, MemoooM nepebopa BapuaHmos U Memooom
2eoMempu4ecKux mecnm modex,

* npuobpecmu OnviM NPUMEHEHUs alleedpauyeckoeo U MpUeOHOMEMPUUECKO20
annapama u uoeti 0BUNCeHUsI NPU PeuleHUU 2eOMeMPULeCcKUx 3a0ay;

* 061a0emb MPAOUYUOHHOU CXeMOU peuleHuss 3a0a4y HA NOCMPOeHUe ¢ NOMOUbIO
YUPKYIA U TUHEUKU. AHAIU3, NOCMPOeHUe, 00KA3amenabCmeo U UCCIe008aHUE;

* HAyuUmMvCs pewams 3a0a4u HaA NOCMPOeHUe MemoooM 2eOMempUuecKko20 Mecma
moyex u Memooom no00OUsL;

* npuobpecmu OnvIM UCCACO08AHUS CEOUCME NIAHUMEMPUUECKUX usyp ¢ NoMoubio
KOMNbIOMEPHBIX NPOCPAMM,

* npuobpecmu OnviM BbINOIHEHUsT Npoekmod no memam: «leomempuueckue
npeobpazosanus Ha niockocmuy, «Ilocmpoenue ompeskos no gpopmyner.

N3mepeHre reoMeTpUYeCKUX BETUYHH

BbInyCKHUK Hay4YUTCS:

* HCTOJb30BaTh CBOMCTBA U3MEPEHUS UIMH, IUIOIIA/ICH U YTJIOB MPU PEIICHUU 3a/1ay Ha
HaXOXJACHUE JUIMHBI OTpe3Ka, JUIMHBI OKPYXHOCTH, JJIMHBI JYyTU OKPYXHOCTH,
IpagyCHON MEpHI YIIia;

* BBIYUCIATH IUIOIIAIA TPEYrOJbHUKOB, TMPSMOYTOJIBHUKOB, MapajuieIorpaMMOB,
Tparnenuii, KpyroB 1 CEKTOPOB;

* BBIYUCIISITH AJIUHY OKPYKHOCTH, JUTMHY AYTH OKPYKHOCTH;

* BBIYUCIIATH JJIMHBI JUHEHHBIX AJIEMEHTOB (UTYP M UX YIJIbI, UCHONB3YyS (POPMYIIbI
JUTMHBI OKPYXHOCTH U JIJTUHBI YT OKPY>KHOCTH, (POPMYIIBI TUTOIIAACH Quryp;

* pemiaTh 3aJ1a4u Ha J0Ka3aTeJIbCTBO C UCIOJIb30BaHUEM (HOPMYI JUTMHBI OKPY>KHOCTHU U
JUTMHBI IYTH OKPYXHOCTH, (popmyn Tutommazaeit puryp;

* pemiaTh MPaKTUYECKUE 3a7a41, CBSI3aHHbBIE C HAXOXKIEHUEM IeOMETPUUECKUX BEIUYNH
(ucnoJib3ys MpU HEOOXOJUMOCTHU CIIPABOYHUKHU U TEXHUYECKHE CPEACTBA).

Buvinycknuk nonyuum 803M0MCHOCMb HAYUUMBCA:

* BBIYUCTAMb NIOWAOU PUSYD, COCMABIEHHbIX U3 08YX UIU OoJlee NpsAMOY20JbHUKOS,
napaienocpammos, mpey2oibHUKos, Kpyaa u Cekmopa,

* BLIYUCTAMb NAOWAOU MHO20Y20JIbHUKOB, UCNONb3YS OMHOUIEHUsSl PABHOBEAUKOCTNU U
PABHOCOCNABNEHHOCMU,

* NpUMeHAMb aneebpaudecKuti U MmpueoHOMEempu4ecKull annapam u uoeu OBUINCEHUS]
npu peweHuly 3a0a4 Ha 8blYUCIeHUe NA0Waoel MHO20Y20bHUKOG.

Koopaunatet
BeInyckHUK HAyIUTCS:



* BBIYMCJIATH JUIMHY OTpPe3Ka M0 KOOPJAWHATaM €r0o KOHIIOB; BBIYHCIATH KOOPIHMHATHI
CEpEIUHBI OTPE3Ka,

* HCII0JIh30BaTh KOOPIUMHATHBIN METOT JIsl H3yYCHUS CBOWCTB MPSMBIX M OKPYKHOCTEH.
Buvinycxknuk noayuum 603mMo#CHOCMb !

* 081a0emb KOOPOUHAMHLIM MEemMOOOM peuwleHUus 3a0ay Ha  BbIYUCAEHU U
ookazamenbCcmea,

* npuoOpecmu ONvIM UCHONb308AHUSL KOMNLIOMEPHBIX NPOSPAMM OJIsl AHATUZA YACTHBIX
CYUaAes 3AUMHO20 PACNOONCEHUS OKPYICHOCMEN U NPAMBLX,

* npuobpecmu Onvim BbINOJHEHU NPoeKmos Ha memy «lIpumenerue KOOPOUHAMHO20
Memooa npu peuleHuu 3a0ay Ha 8bIYUCTeHUS U 00KA3AMeTbCEay.

BexTopsl

BBITyCKHUK HAYYUTCS:

* ONEPUPOBATH C BEKTOPAMU: HaXOJUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
TCOMETPUYCCKH, HAXOJHWTh BEKTOp, PaBHBIH IMPOU3BEICHHUIO 3a/JIaHHOTO BEKTOpa Ha
YHCJIO;

* HaxOJUTh JUISI BEKTOPOB, 3aJaHHBIX KOOpPJWHATAMH: JJIMHY BEKTOpa, KOOPJIMHATHI
CYMMBI M Pa3HOCTH JIBYX M 0OJjiee BEKTOPOB, KOOPJWHATHI NMPOU3BEICHUS BEKTOpa Ha
YKUCJIO, TPHMEHSS TPH HEOOXOJMMOCTH COYETATCIbHBIM, IEPEMECTUTCIbHBIN U
pacipeIeTuTeIbHBIA 3aKOHBI;

* BBIYHCIIATH CKaJSPHOE MPOU3BEACHUE BEKTOPOB, HAXOJIUTh YIoJl MEXKIY BEKTOPAMH,
yYCTaHABJIMBATH NIEPIICHIUKYJISIPHOCTD MPSIMBIX.

Buinyckuuk nonyuum 603moxicHocms.

* 081a0emb BEKMOPHLIM MemoO0oM OJil peuleHus 3a0ay Ha BbIYUCICHUS U
JoKazamenbcmea,

* npuobpecmu ONvIM GbINOJIHEHUS NPOEKMO8 HA MeMy «HPUMEHeHUe BeKMOPHO2O0

memooa npu peuieHuu 3a0a4 HA 8bIYUCTICHUS U OOKA3AMebCMEay.

2. Conep:xanue y4e0HOI0 nmpeamMera

Harypanenbsie wuuncma. Hartypaneabsii  pspa. [ecsatnunas cucteMa  CUHCICHUS.
Apudmernyeckue NEWCTBHUS C HaTypalbHbIMU uyuciamMu. CBOWCTBa apuPMETHUIECKUX
JIEHCTBUH.

CreneHb ¢ HaTypaJIbHBIM ITOKA3aTEIIEM.

UucnoBble BbIpaXEHHs, 3HAYCHHE YHUCIOBOrO BbIpakeHUs. llopsnok paencTBuil B
YHUCIIOBBIX BBIPAKEHUSAX, HCIOJIb30BaHUE CKOOOK. PelmieHne TEKCTOBBIX 3ajad
apuPpMETUIECKUMHU CITIOCOOAMHU.

HNenutenn u kpatHole. CBOMCTBa M mpuU3HAaKU JenuMocTH. [IpocTele M cocTaBHbIE
yucaa. Pas3noxkeHue HATypaJIbHOTO 4YHUCJIa Ha IIPOCTbIE MHOXHUTENH. J[lemenue ¢
OCTaTKOM.

Hpobu. OObikHOBeHHBIE npobOu. OcHOBHOE cBoWCTBO  japobu. CpaBHEHHE
OOBIKHOBEHHBIX npobeil. Apudmerndeckue MEHCTBUS C OOBIKHOBEHHBIMHU IPOOSMH.
Haxoxaenue yactu OT Lesoro u uesoro no €ro 4acTu.

Hecstuunpie apoou. CpaBHEHUE ACCATUYHBIX APOOEH. ApubMeTHUYECKHE NEUCTBHS C
necATUUHbIMU po0siMu. [lpeacTaBneHue AecaTUUHON IpoOU B BUJE OOBIKHOBEHHOM
IpoOu U OOBIKHOBEHHOMW B BUJIE JECATUYHOM.



[IponieHThI; HAXOXKAEHUE MNPOLIEHTOB OT BEJIWYMHBI M BEJIWYMHBI MO €€ MPOIECHTAM.
OTHOILIIEHUE; BBIPAKEHUE OTHOIIECHHS B MpoueHTax. [Iponopuus; OCHOBHOE CBOMCTBO
MIPONOPIIUH.

Perienrie TeKCTOBBIX 3a/1au apu(PMETHIECKUMU CITIOCOOAMMU.

Paumonanenuble uyncna. [lonokurenbHble W OTPULATENBHBIE YHUCIA, MOAYJb YHCIIA.
MHOX€ECTBO LENbIX Yncesl. MHOXECTBO PAlMOHAJIBHBIX YMCEN; PALMOHAIBHOE YHUCIIO
KaK OTHOUIEHHWE m/n, rAe T — LEJ0oe YHUCI0, a n — HaTypainbHoe. CpaBHEHUE
palMOHATIBHBIX YHuceld. ApudMeTHYECKHEe IeWCTBHUS C PalMOHAIBHBIMU YHCIAMH.
CaolicTBa apupmernueckux AeicTBui. CTENeHb ¢ LEIbIM MOKA3aTEIEM.
JelictBurenbHble yncaa. KBagpaTHelii kKopeHb U3 unciia. KopeHb TpeTbeil CTEneH .
[lonstue 00 uppalMoHaIbHOM Yucie. MppanuoHanIbHOCTh YKMCIIa U HECOU3MEPUMOCTD
CTOPOHBI M IMaroHalii KBajpaTa. JlecaTuanbie MpuOIMKEeHNUs] UPPAIIMOHAIBHBIX YUCE.
MHOXECTBO JI€MCTBUTEIBHBIX YHUCE; NPEACTABICHUE JACHCTBUTEIBHBIX YHUCEI
OECKOHEUHBIMU JIECATUUYHBIMU JIp0o0siMU. CpaBHEHUE JIEUCTBUTEIBLHBIX YHUCEIL.
Koopaunatnas mnpsimas. M3oOpakeHwe dYucea TOYKAMH KOOPJIWHATHOW TPSMOM.
HucnoBble MPOMEKYTKHU.

N3smepenus, npuOiamxeHus, OUEHKUA. PazMmepbl 0OBEKTOB OKpyXKarwiiero mMupa (0T
AJIEMEHTApPHBIX 4YacTUll 10 BceleHHOM), MJIMTENBHOCTh IMPOLECCOB B OKPYKAKOLIEM
Mupe. Beiaenenne MHOKUTENS — CTENEHU ACCATH B 3allMCH YKCIIa.

[TpubmmxEnHoe 3HAYCHUE BEJIMYMHBI, TOYHOCTH mpubImwkeHus. OKpyrieHue
HATypaJIbHBIX YHCENI M JeCATHYHBIX Jpobeil. [lpukuaka ©u oOIleHKa pe3yJbTaToB
BBIUYHCIICHHM.

AnreGpandeckue BbIpakeHUs. bykBeHHbIE BbIpakeHUs (BBIPAKEHUS C TIEPEMEHHBIMH).
YucnoBoe 3HaueHHE OYKBEHHOTO BbIpaxkeHHUsA. JlOMycTHMble 3HAYEHUS NEPEeMEHHBIX.
[loncraHoBka BbIpaKeHU BMecCTO TiepeMeHHBIX. [IpeoOpazoBaHne OyKBEHHBIX
BBIpOKCHUH HA OCHOBE CBOWMCTB apu(MeTHuecKux AeHcTBHi. PaBeHCTBO OyKBEHHBIX
BbIpaKEHUM. TOXKIECTBO.

CreneHp ¢ HaTypaJibHbIM IOKa3aTeaeM M €€ cBOMCTBA. OQHOWIEHBI M MHOT'OYJIEHBI.
Crenenp MHorouseHa. ClOX€HHUE, BBIUUTAHUE, YMHOKEHUE MHOTIOUIECHOB. POpMYIIbI
COKpalIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbI U KBajpaT pazHocTu. DopMyna pa3HOCTH
kBazgpaToB. [IpeoOpa3zoBaHue 1€JOTO BBIPAXKEHUS B MHOTOWIEH. PasznokeHwue
MHOTOYJICHOB Ha MHOXHUTEIUW. MHOrowieHsl ¢ OJHOM mnepemeHHou. KopeHb
MHorouwieHa. KBaapaTHbIl TpEXWIEH; pa3joKEHUE KBAApPaTHOTO TPEXWICHA Ha
MHOKUTENH.

AnrebGpandeckass npoOb. OCHOBHOE CBOWCTBO anredOpamueckor npobu. CroxeHue,
BHIYMTAHWE, YMHOXXEHME, JeleHne anreOpanmdyeckux npobeii. CrTemneHb ¢ IEIbIM
[I0Ka3aTeJeM U €€ CBOMCTBA.

PanronanpHbIe BRIpaKEHHS U UX ITpeoOpa3oBanus. Jloka3aTeabCTBO TOKICCTB.
KBagpatueie xopau. CBoiicTBa apuMeTHUECKMX KBAJPATHBIX KOPHEHM W HX
MIPUMEHEHHE K MPEe0OPa30BAHUIO YUCIOBBIX BHIPAXKEHUN U BHIUUCICHUSIM.

VYpaBHenus. YpaBHeHue ¢ onHou mnepemeHHOM. Kopenb ypaBHenusi. CBolicTBa
YHCJIOBBIX paBEHCTB. PABHOCHIIBHOCTH YpaBHEHUH.

JIuneiinoe ypaBHeHue. KBampatHoe ypaBHeHue: ¢Gopmysia KOpPHEM KBaJgpaTHOTO
ypaBHeHusa. Teopema Buera. PemeHuwe ypaBHEHMH, CBOISIIMXCA K JIMHEWHBIM U
KBaJlpaTHbIM. [[puMepsl perieHns ypaBHEHUN TPEThEN U YETBEPTOM cTeneHer. Pemenne
JIpOOHO-PAIMOHATBHBIX YPAaBHEHUH.



VYpaBHEeHHE C AByMs INEpeMEHHbIMU. JIMHEWHOE ypaBHEHHE C NBYMS NEPEMEHHBIMU,
IIPUMEPHI PELICHNS YPABHEHUH B LIEJIBIX YU CIIAX.

Cucrema ypaBHEHUH € AByMS NEPEMEHHBIMA. PaBHOCHIBHOCTH cucteM. CUCTEMBI IBYX
JIMHEMHBIX YPAaBHEHUU C ABYMs IIEPEMEHHBIMU; PEIICHUE MTOACTAHOBKOU U CIIOKECHUEM.
IIpuMepsl peleHrs CUCTEM HEIUHENHBIX YPAaBHEHUH C IBYMs [IEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

JlekapToBbl KOOpAMHATHI Ha IJIOCKOCTH. ['paduueckas mHTEpHpeTanus ypaBHEHHS C
NByMsl TepeMEHHBIMU. ['paduk JTUHEHHOro ypaBHEHHS C JBYMSI TEPEMEHHBIMU;
yria0BOW KO3(PQGUUHUEHT TMpsSMOM; YCIOBHE NapaJUIENbHOCTH MpsAMBIX. ['paduku
NpPOCTEHIINX  HENWHEWHBIX YypaBHEHUW: mapaboia, rumepoosa, OKPYXKHOCTb.
I'padrueckas mHTEpIIpETAIIUS CUCTEM YPABHEHH C IBYMS IEPEMEHHBIMH.
HepasencTtBa. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ opHOW mnepeMEHHOU. PaBHOCUIBHOCTh HEPABEHCTB. JIMHENHBIE
HEpaBeHCTBA ¢ OJIHOM nepemeHHoM. KBanpaTHblie HepaBeHCTBA. CHCTEMBI HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

Oyukiuu. Ilpumepsl 3aBUCUMOCTEH; TMpsiMas MPOMOPIMOHAIBHOCTh, OOpaTHas
NPOMOPLUHUOHATIBHOCTh.  3aJJaHUE  3aBHUCHUMOCTEH  (QopMylnamMH; BBIYHUCICHUS IO
dopmynam. 3aBUCUMOCTH MeXAy BennuuHamu. [Ipumepbl rpadukoB 3aBHCHUMOCTEH,
OTPa’KarIINX PEATbHBIE TPOLECCHI.

Yucnoseie Qynkiuu. [lonstue QyHkiuu, o0IacTh NPUMEHEHHUS M 00JIACTh 3HAUCHUS
¢ynkiuu. CriocoOwl 3amanust QyHkiuu. ['paduk dynkumuu. CpoiicTBa (QyHKIIUU, UX
oTpakeHue Ha rpaduke. DYHKIUH, ONUCHIBAIOIIME TPSIMYI0 M OOpaTHYIO
POMOPLUOHATILHBIE 3aBUCUMOCTH, X rpaduku U cBoWcTBa. JluHeilHas QyHkius, e€
rpaduk u cBoiictBa. KBanpatuunast pyHkius, e€ rpaduk u cBoicTBa.

CrerneHHble (QYyHKIIMU C HATYpAJIbHBIMU TOKa3aTensaiMu 2 u 3, ux rpadukud U CBOWCTBA.
I'paduku GpyHKIIMI

UucnoBble MoCien0BaTeNbHOCTU. [IOHATHE YMCIIOBOM TOCIIENOBATENIBHOCTH. 3aJaHue
MIOCIIEIOBATEIBHOCTH PEKYPPEHTHOUN popMyIoi U (Gopmysioi n-ro yieHa.
Apudpmernyeckas W TreoMmeTpuyeckas mporpeccur. DopMylnbl  n-ro  4jeHa
apuMETHUYECKON M TeOMETPUYECKOM TMPOTrPecCHii, CYMMBlI IIEPBBIX TII-X YJICHOB.
N3o0paxkenne WICHOB apu(PMETHYECKOM MW TEOMETPUUYECKOW MPOTPEeCcCHil TOYKAMM
KOOPAWHATHOM TUIOCKOCTHU. JIMHEWHBIA M SKCIOHEHIMAIbHBIM pocT. CIOXKHBIC
IIPOLICHTHI.

OnucatenpbHast crtaTucTHKa. [IpeicraBieHre MaHHBIX B BUAE TaOIUIl, AUArpaMM,
rpadukoB. CrnydaiiHas W3MEHYMBOCTh. CTAaTUCTUYECKHE XapaKTEPUCTUKU Habopa
JaHHBIX: cpefiHee apupMeTHIecKoe, MeauaHa, HauOoJbllee 1 HaMMEHbIIEe 3HAYSHMUS,
pa3max. [IpencraBienue o BBIOOPOYHOM HCCIIETOBAHUMU.

CnyyaitHple cOOBITUS U BEPOSTHOCTh. [lOHSATHE O CilydailHOM OMbITE U CIy4ailHOM
coopiTin. Yactora cimydaiiHOro coObiTHs. CTaTUCTHYECKHH TOAXOA K IOHSATHIO
BEPOATHOCTH. BEpoOsATHOCTH  MPOTUBOMOJOXKHBIX  CcOObITHH.  JlocTOBEpHBIE U
HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXXHOCTh cOObITHM. Knaccuyeckoe ompesaeneHue
BEPOSITHOCTH.

Kombunaropuka. Pemenne KoMOMHATOpPHBIX 3aJad  1epeboOpoM  BapUaAHTOB.
KombunaTopHoe npaBuiio ymHoxkeHusi. [lepecranoBku u gakropuan.

Harnsgnas reometpusi. Harnsigueie npeacrabiienust 0 Gurypax Ha IJIOCKOCTH: MpsiMasi,
OTpE30K, JIyY, YroJl, JOMaHas, MHOIOYT'OJIbHUK, OKPY’KHOCTb, Kpyr. UeTbIpEXYTOJBHUK,
NpPSAMOYTOJbHHK, KBagpaT. TpeyroapHUK, BHUABI TPEYroJbHUKOB. lIpaBuiibHBIE



MHOTI'OYT'OJIbHUKH. B3auMHOE pacmnosioKEHHE [BYX MPSIMBIX, JIBYX OKPYKHOCTEM,
NpsIMOI U OKpY>KHOCTU. M300pakeHrne reoMeTpuYecKux GUryp U uX KoHPUryparmii.
JlnuHa otpeska, noMaHou. Ilepumerp MHOTOYrosibHUKA. EMMHULBI U3MEPEHUS IJIMHBI.
N3mepenue qnHbl OTpE3Ka, TOCTPOCHHUE OTPE3Ka 3aJaHHOM JJIMHBI.

Buner yrnos. I'panycnas mepa yria. M3MmepeHue M IIOCTPOCHUE YIVIOB C IOMOIIBIO
TpaHcnopTupa. buccekrpuca yria.

[lonstne mmomanu  GuUrypel; €IMHULBI  WU3MepeHus  miomanud. Ilinomans
NpsMOYToJibHUKa, KBajapaTta. [lpubmmxénHoe wu3MepeHue miomand ¢uryp Ha
kieryatod  Oymare. PaBHoBenukue  ¢urypel. Pa3spe3aHue W cocTaBieHUE
reOMETPUUECKUX QUryp.

Harnsansele npeactaBiieHHsT O MPOCTPAHCTBEHHBIX (uUrypax: KyO, napamienenunes,
npusMa, nupamuja, mwap, chepa, KoHyc, uuinuuap. M3obpaxkeHne mpocTpaHCTBEHHBIX
¢uryp. [Ipumeps! ceuenuit. Muororpanauku. [IpaBunbHbie MHOTOTpaHHUKU. [IpuMepsr
pPa3BEPTOK MHOTOTPAaHHUKOB, UWIMHIApAa W KOHyca. WM3roroeieHune Mojelneu
IPOCTPAHCTBEHHBIX (UTYD.

[Tonsitue 00BEMa; enuHUIBI 00BEMA. OOBEM MPSIMOYTOJILHOTO TapajuieNenurneaa, Kyoa.
[lonsitue o paBenctBe ¢uryp. lleHTpanbHas, oceBas W 3epKalibHAs CHUMMETPHH.
N306parkeHre CUMMETPUYHBIX (QUTYD.

['eomerpuueckue purypsl. [Ipsimbie u yribl. Touka, npsamasi, miockocTb. OTpe3okK, JTyd.
VYron. Buasl yrinos. BeptukanbHbie U CMEXHbIE yIibl. buccekTpuca yria.
[TapannensHble U nepecekaromuecs npsmslie. [lepnenaukynspHelie npsMsie. TeopeMsl 0
NapajuieIbHOCTH U TMEPHEHIUKYISIPHOCTH NpAMBIX. [lepneHauKylisp M HaKJIOHHAs K
npsaMoil. CepeITMHHBIN NEPIICHANKYIISIP K OTPE3KY.

['eomerpuueckoe wmecto To4YeK. CBoOMCTBA OMCCEKTPUCHI yria M CEPEIUHHOIO
NEPIEHIUKYJIISIPA K OTPE3KY.

Tpeyronsnuk. Bricota, Memuana, OucceKkTpuca, CpeIHsAsS JHUHUA TPEYTroJbHUKA.
PaBHOOeApeHHbIE U PaBHOCTOPOHHHE TPEYTrOJIbHUKH, CBONCTBA M  IPHU3HAKH
paBHOOEIPEHHOTO TpeyrojibHUKa. [Ipu3Haku paBeHCTBA TPEYroJbHUKOB. HepaBeHCTBO
TpeyroibHuKa. COOTHOIIEHUSI MEXAY CTOPOHAaMH W YIJIaMu TpeyroibHuka. Cymma
yIJOB TpeyrojibHUKA. BHemHwme yriel TpeyroiabHuka. Teopema ®ameca. IlomoOue
TpeyroibHUKOB. llpu3Haku momoOusi TpeyronbHHKOB. Teopema Iludaropa. Cunyc,
KOCHHYC, TAHT€HC, KOTAHT'€HC OCTPOTO yIJia IpsIMOYTOJIbHOTO TPEYTOJIbHUKA U YTIO0B OT
0 mo 180°, mpuBeaeHUE K OCTpOMY Yriy. PelieHue mpsiMOYroJIbHBIX TPEYTrOJbHUKOB.
OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. DOpMyibl, CBA3BIBAIOIIME CHHYC,
KOCHHYC, TaHI'€HC, KOTaHI'€HC OJHOIO0 M TOr0 K€ yria. PemeHune TpeyroiabHUKOB:
TEOpeMa KOCHHYCOB M TEOpEMa CUHYCOB. 3aMe€4aTeIbHbIE TOYKU TPEYrOJIbHUKA.
UYetreipéxyronpuuk. Ilapamnenorpamm, ero cBOMCTBa W NpU3HAKU. [IpAMOYroJpHUK,
KBaJpaT, poMO, UX CBOICTBA U NMpU3HAKU. Tpanenus, CpeaHss JUHUS TPaNeIuu.
MuoroyronbHuK.  Bpinmykiblie  MHOroyroibHuku. (CyMmma  yrjioB  BBITYKJIIOTO
MHOTOyTOoJIbHUKA. [[paBUiIbHBIE MHOTOYTOJIBHUKHY.

OxpyxHocTh U Kpyr. Jlyra, xopaa. Cekrop, cermeHT. LleHTpanbHbIN yTroJ, BOUCAHHBIN
yTOJI; BEJIMYKMHA BIMCAHHOTO yria. B3anMHOE pacnosiokeHne npsiMOM U OKPY’KHOCTH,
JIBYX OKpykHOCTeH. KacaTenpHas U ceKyias K OKpy>KHOCTH, UX CBOWCTBA. Brimcanueie
U ONHCaHHbIE MHOTOYTOJbHUKU. OKpPYXKHOCTh, BIUCAHHAs B TPEYrOJIbHUK, H
OKPY’KHOCTb, OIIMCAHHAsI OKOJIO TPEYTOJIbHHUKA. BIIMCaHHBIE U ONMCAHHBIE OKPYKHOCTH
MPaBUJILHOIO MHOTOYTOJIbHHUKA.



['eomerpuueckue mnpeoOpazoBanus. Ilonstue o paBeHctBe ¢uryp. Ilonstue o
JIBWKCHHM: OCEBas M LEHTPAJIbHAS CHUMMETPHUM, MAPAIJIEIbHBIA IEPEHOC, MOBOPOT.
[Tonsitue o mogobun Guryp ¥ rOMOTETHH.

Pemrenne 3ama4 Ha BBIYMCIIEHHME, JTOKA3aTEIBCTBO M MOCTPOEHUE C HMCHOJIB30BAHUEM
CBOMCTB M3Y4YEHHBIX PUryp.

N3mepenne reoMmeTpuueckux BenuuyMH. [limmHa oTrpe3ka. PaccTtosHMe OT TOYKH 10
psAMoil. PaccTosiHre Mexay napajuieIbHBIMU IPSIMBIMU.

ITepumeTp MHOTOYroJIbHUKA.

JImuHa OKPY>KHOCTH, YUCTIO T, JJIMHA IyTH OKPYKHOCTH.

I'panycHas Mepa yria, COOTBETCTBUE MEX/Y BEIIMYMHOW LIEHTPAIBHOIO YIila U JJIUHON
IyTH OKPY>KHOCTH.

[TonsiTue momanu NiaocKux ¢Guryp. PaBHOCOCTaBICHHBIE U PABHOBEIUKUE (PUTYPHI.
[Inomane npsaMoyronpHuka. [Inomanu napamienorpaMma, TpeyroJbHUKA U TPANELUU.
[Inomane MHoroyrosbHuka. Ilnomane kpyra m miomaap cekropa. CooTHouIEHUE
MEXy TUIOMIAASIMHU MOJOOHBIX (QUTYD.

Pemrenne 3amad Ha BBIYMCIIEHHE M JIOKA3aTENIbCTBO C MCIOJBb30BAHHEM H3YyUYEHHBIX
dbopmyi.

Koopaunatel. YpaBuenue npsmon. Koopaunatel cepenussl otpeska. Popmyna
PaCCTOSIHUS MEXY ABYMSI TOUKAMH IIJIOCKOCTH. Y paBHEHUE OKPY>KHOCTH.

Bextopsl. Jlnuna (Monynb) BekTopa. PaBeHcTBO BekTOpoB. KosmmHeapHble BEKTOPHI.
KoopaunaTel BekTOpa. YMHOKEHUE BEKTOpPA HA YMCIO, CYMMa BEKTOPOB, Pa3JIOKEHHE
BEKTOpA 0 JBYM HEKOJIJIMHEApHBIM BekTOpaM. CKaJasipHOE IPOU3BEICHUE BEKTOPOB.
TeopeTuKko-MHOKECTBEHHbIE MOHATHS. MHOMXKECTBO, 3JIEMEHT MHOXECTBA. 3a/laHHE
MHOXECTB  IEPEUYUCIICHUEM  DJIEMEHTOB,  XapaKTEPUCTUYECKUM  CBOMCTBOM.
CranpgapTHple 0003HAUYE€HHsS YHUCIOBBIX MHOXeCTB. IlycToe MHOXECTBO U  €ro
o0o3Hauenue. [lommMuoxxecTBO. OOBEAUHEHNE U TIEPECEUECHNE MHOYKECTB.
Nnntoctpanunsi OTHOLIEHUM MEXIAYy MHOKECTBAMHM C NMOMOILBIO JuarpamMm Oiiepa —
BenHa.

OnemeHTsl Joruku. OrnpeneneHue. AKCMOMBI M TeopeMbl. JlOKa3aTelbCTBO.
JlokazaTenbCTBO OT mpoTuBHOro. Teopema, oOpatHas panHod. Ilpumep wu
KOHTpIIpUMED.

[loHsiTHE O PaBHOCUJIBHOCTH, CIIE€IOBAaHUH, YHOTpEOICHHE JTOTUYECKUX CBS30K €CIIH...
TO, B TOM H TOJIBKO B TOM CJIy4ae, JIOTUYECKUE CBA3KH U, UIH.

MaremaTnka B HCTOPHUYECKOM pa3BUTHUU. VcTopus (QopMHpOBaHUS TMOHSATHS YHUCIHA:
HaTypajdbHBIE YHUCNIA, JpOOM, HEIOCTATOYHOCTh PAIMOHATBHBIX  YHCEN IS
F€OMETPUYECKUX WU3MEPEHU, UppalroHalibHble unciia. CTapuHHBIE CHUCTEMBI 3alUCH
gucein. [Ipo6u B BaBunone, Erunre, Pume. OTkpoiTe necsatuunbix apodeit. CtapuHHbIe
cuctemMbl Mep. JlecsaTuunble apoOu W MeTpuyeckas cuctema wep. llosiBnenue
OTpULIATENbHBIX yucen U HyIs. JI. Maraunkuit. JI. Diinep.

3apoxnenue anreOpel B HeApax apudmerukn. An-Xopesmu. PoxaeHue OykBeHHOM
cumBonuku. [1. ®epma. @. Buer. P. Jlekapt. McTopus Bompoca 0 HaxoxJaeHUH (HopMy
KOpHEH anreOpanuyecKuX YpaBHEHUW, HEpa3pelluMOCTh B paJHKajIax YpaBHEHUU
crenieHu, Oonbie yeTeipéXx. H. Tapranss, [Ix. Kapnano, H. X. A6ens, D. Nanya.
N300peTenre MeToJa KOOPAMHAT, IIO3BOJISIOIIETO NEPEBOJUTH TI'E€OMETPUUYECKHE
00bekThl Ha s3bIK anredpsl. P. [ekapt u II. depma. [lpumepsl pa3ivuHBIX CHCTEM
KOOPAMHAT Ha IJIOCKOCTH.



3anaua Jleonapno [Muzanckoro (OGubonauun) o kpoiaukax, yncina Gubonayyu. 3agada o
[IaXMaTHOM JOCKE.

Hctoku Teopuu BEpOSATHOCTEH: CTpaxoBOoe nAeno, asaprHbie urpsl. II. depma u b.
[Tackans. A. bepuymu. A. H. Konmoropos.

Ot 3emnemepus k reometpun. [Tudarop u ero mkomna. Ganec. Apxumen. [loctpoenus ¢

MOMOIIBIO IUPKYJId MW JuHedku. IlocTpoeHne mpaBUIIBHBIX MHOTOYTOJBHHUKOB.
Tpuceknus yrna. Kagpatypa kpyra. YaBoenue kybOa. Mcrtopus uucna m. 3omotoe
ceuenue. «Hauanma» EBkmmpa. JI. Oinep. H. W. JloGaueBckuit. Uctopust mnaroro
noctynara. Copusm, napagoKchI.

3. TemaTnuyeckoe MJIAHUPOBAHHUE

N3yyaemas Tema KonunuecTBo yacos,
OTBe/J€HHBIX Ha
U3y4YeHHe TeMbI

S kiace
JIunaun 5
HarypanbHubie uncna 8
JleficTBHsI C HATYpaJTbHBIMH YHCIIAMHU 13
Hcnosp30BaHue CBOMCTB ACUCTBUMN IPU BBIYUCIICHUIX 7
MHOTroyrOoJIbHUKH 3)
JleaumMocTh yncen 9
TpeyroJbHUKH U YETHIPEXYTOJIbHUKH 6
Hpobu 12
JleticTBusI ¢ ApOOSIMH 19
MHororpaHHUKN 6
Tabnuipl 1 quarpaMMbl 6
IToBTOpEeHUE 7
UTOTO 102

6 k1acc
PamnmonannHbIE YKciia 24
HarypanbHble uncia 12
Hpobu 24
AnreOpandecKkue BhIpaKEHUs. Y paBHEHUS 26
Koopaunatet 5
["'eomeTpuueckue GUTYpHI U T€Ja, CAMMETPHSI Ha TUNIOCKOCTH 7
IlepBble peacTaBICHHS O BEPOSITHOCTH 4
UTOTO 102

7 kiaace

Aure0Opa
Marematnueckuil A36IK. MaTeMaTnueckast MOJICIIb 9
Jlunelinas pyHkuus 7
CucreMmsl IByX JUHENHBIX YPABHEHUH C IByMS 9




NCPEMCHHBIMHA

CrerneHb ¢ HATypaJbHBIM MOKa3aTeIeM 4
Opnounensl. Onepanuu HaJl OTHOWICHAMH 5
MHuorounienbl. ApudmeTrnueckue onepaunuu Hajl 10
MHOTOWICHAMH
Pazno)keHre MHOrO4JIC€HOB Ha MHOXKUTEIN 12
OYHKIHS y = X° 6
O6o0m1aromiee NOBTOPEHUE 6
UTOTO 68

7 kJj1acc

I'eomerpus

HavayibHBIE TECOMETPUYCCKUE CBEICHUS 5
TpeyroabHuku 8
[TapannenbHbIe IPSMBIC 7
COOTHOIICHUS MEXY CTOPOHAMH U yriaMU TPEYTroJbHUKA 9
HrtoroBoe noBTopeHue 5
UTOTO 34

8 kmace

AureOpa
Anrebpanueckue 1poou 15
®yHkupst y=Vx . CBOJCTBA KBa[PaTHOrO KOPHS 12
Ksanpatnunas dyskius. OyHKImMsI y=k/x 11
KBanparusie ypaBHEHUS 14
HepaseHctBa 11
O6o0maromiee TOBTOPEHUE ( BKIIOYAET B CE0S DIIEMEHTHI 5
KOMOWHATOPHUKH )
UTOTO 68

8 kinacce

I'eomeTpus

UeThIpexyroabHUKH 7
[Tnomanu Guryp 7
ITogoOHbBIE TPEYTrOILHUKU 10
OKpyX HOCTb 8
IToBTOpEHNE 2
UTOTO 34

9 k1acc

Auaredpa
PanronanpHbIe HEPAaBEHCTBA U UX CHCTEMBI 10
CucTtembl ypaBHEHU I 11
YwncnoBbie GyHKITUN 16
ITporpeccun 12
DneMeHTbl KOMOMHATOPUKHU, CTATUCTUKU U TEOPUHU 9
BEPOSITHOCTEN
O06o061maroriee MOBTOPEHUE 10

HUTOro

68




9 kiace
I'eomerpus

BexTopsl

Meron koopauHaT

CooTHOLIEHUSI MEKly CTOPOHAMHU M YIJIaMHU TPEYT OJIbHHUKA.

JInHa OKPYKHOCTH M IUIONIAJb Kpyra

JIBrKeHUS

HauvanbpHble CBEIEHUS U3 CTEPEOMETPHUH.

006 akcuomax MIaHUMETPHUH

IToBTOpEHME.

ARl OOOT~

HUTOro
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