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[Iporpamma Mo maTemMaTHKe Ha YpPOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHUS
noarorosaeHa Ha ocHoe ®I'OC OO0, OOII OO0, denepanbHO paboueit
porpaMMbl BOCIIUTAHUS, C YUYETOM pachpeAcI€HHBIX MO KjaccaM IMPOBEPSEMbIX
TpeOOBaHMII K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa30BaTENbHOW MPOrPAMMBbI
OCHOBHOTO 001miero obpazoBanus B 7-9 kiaccax, B COOBETCTBUU CO CT. 12 4. 6.1.
®epepanbHoro 3akoHa ot 29.12.2012 N 273-®3 (pexn. ot 17.02.2023) «O6
obpazoBanun B Poccuiickoit ®deneparum» (C U3M. M JIOIM., BCTYI. B CHIY C
28.02.2023), Tak 4TO conepKaHHe U TUIAHUPYEMBIE pe3yabTaThl 00pa30BaTEILHON
nporpaMMbl HE HHUXE COOTBETCTBYIOUIMX COACPXKAHUS U  IUIAHUPYEMBIX
pe3ynbTaToB (peiepaaIbHbIX OCHOBHBIX 00II€00pa30BaTEIbHbIX IPOTrPaMM.

Conepxanue OOyYEeHHSI PACKpBIBAET COJEp)KaTeIbHbIE JUHUHU, KOTOPHIC
npeiaraloTcss Uil 00s3aTEIbHOTO M3YYEHHUSI B KaXKJOM KjlacCe€ Ha YPOBHE
OCHOBHOT'O O0IIIEr0 00pa3oBaHuUs.

[InaHupyemMbie pe3ynbTaThbl OCBOEHHSI MPOrPAMMbI IO MaTEMAaTHKE
BKJIIOYAIOT JIMYHOCTHBIE, METAPEIMETHBIE PE3YJIbTAThI 32 BECh MEPUOJ O0yUECHUS
Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsI, a TAKXKE MPEIMETHbIC JOCTHXKCHUS
oOy4Jaromierocs 3a Kaxapli Toj] 00ydeHHusl.

PaGouass mporpamMma mo Marematuke coctaBieHa Ha ocHoBe YMK A.T.
Mep3snsika, B.b. [Tononckoro, M.C. Skup, E. B. byuko.

[Iporpamma cooTBeTCcTBYeT ydeOHHMKY «Marematuka» mis 7-9 KiaccoB
oOpazoBarenbHbIX yupexaeHuit /A.I'. Mepsnsk, B.b. Tlononckuii, M.C. fAxup,
E.B. byuko. — M.: Bentana-I'pad, 2018 r.

PaGouass mporpamMma 1o MaTeMaTUKE pPEAIU3yeTCs B COOTBETCTBUM C
paboueil mporpamMMol BOCIUTaHHUS. BocnuTaTeNbHBIM MOTEHIMAT YpOKa
MpeArnoJiaraet Caeayouee:

— YCTaHOBJICHUE JIOBEPUTEIIHLHBIX OTHOIICHUN MEXK/Ty YUUTEIIEM U €r0 YUCHUKAMU;
— NpUBJICYEHUE BHUMAaHUS IIKOJHHUKOB K IIEHHOCTHOMY aCHEKTy M3y4aeMbIX Ha
ypOKax SIBIICHUM, OpraHu3aiusi ux padoThl C MOJy4aeMOW Ha YpPOKE COIHAIBHO
3HAUUMOW WH(pOpMaImel - WHUIMUPOBAHUE €€ OOCYKIIEHUS, BBICKA3bIBAHUS
y4aliuMHUCs CBOETO MHEHHUS TI0 €€ TTOBOJIY, BBIPAOOTKH CBOETO K HEM OTHOIIEHUS,
— WCIOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEW COJEpKaHUs Yy4eOHOro
npeaMeTa Yepe3 IEMOHCTPAIUIO IETSIM IPUMEPOB OTBETCTBEHHOTO, IPAXKIAHCKOTO
MOBEJICHUSI, TPOSIBJICHUSI YEJIOBEKOIIO0US U JOOpOCEPACYHOCTH, Yepe3 IMOoa00p
COOTBETCTBYIOIIMX TEKCTOB JUIsl YTEHHWs, 3aJad JUisl pelIeHUs, MPOOJIEeMHBIX
CUTYyaIui 17151 00Cy X ICHHS B KIIacce;

— opraHu3arus medCcTBa MOTUBUPOBAHHBIX U PYANPOBAHHBIX YUAIIUXCS HAJ UX
HEYCIEBAIOIIMMHM  OJHOKJIACCHUKAMHU, JIalOIIEro  IIKOJbHUKAM  COILUAJIBHO
3HAYMMBII ONBIT COTPYIHUYECTBA U B3AUMHOW IMOMOIIY;

— UHULMUPOBAHKUE U MOJJIEPKKA UCCIIEIOBATEIILCKON JAEATEIbHOCTU KOJIbHUKOB
B paMKax peajau3allid UMU WHJIUBUAYAJIbHBIX W TPYIIOBBIX HMCCIIEI0BATEIHCKUX
IPOEKTOB, 4YTO JAeT IIKOJIbHUKAM BO3MOXHOCTb MPHOOpPECTH  HaBBIK
CaMOCTOATENLHOTO PEIIEHUS TEOPETUUYECKON MpPOOJIeMbl, apryMEHTHUPOBAHUSA U
OTCTauBaHUS CBOEU TOUKU 3PEHUSI.

[Iporpamma mo MaremaTHKE COCTaBjieHa Ha ocHOBe {DyHIaMEHTaIbLHOTO
sqpa coaepxkaHusi o0mero obpasoBaHus, TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS



o0pa3oBaTeNbHON MpOorpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus, MPEICTaBICHHbIX
B (hefiepaibHOM T'OCYJIapCTBEHHOM CTaHJIapTe€ OCHOBHOT'O OOIETro 0Opa3oBaHUS C
y4éToM mpeeMcTBeHHOCTH ¢ [IpuMepHbIMH mporpaMmaMu JUisl HadadbHOTO
oOmero oOpa3oBaHusi 10 MaremaTuke. B Hell Takke  yYUTHIBAIOTCS
JOMUHHUpYIOIIME uaen W mojoxeHus IIporpammbl pa3BuTus ¥ (OPMUPOBAHUA
YHUBEPCAIbHBIX YUY€OHBIX JEHCTBUU JUIsi OCHOBHOIO 00IIero oOpa3oBaHus,
KOTOpble  obOecrneuuBarOT  (OpMUpPOBAHME  POCCHMCKOM  TpaKIaHCKOMN
UJCHTUYHOCTH, KOMMYHUKATUBHBIX KaueCTB JHMYHOCTH, U CIOCOOCTBYIOT
(GbOopMUPOBAHHUIO KITFOUEBO KOMIIETEHIIUU — YMEHUIO YYUUMbCAL.

Kypc wmarematuku 7-9 kjaccoB  sBisercss  QyHIaMEHTOM  JUIs
MaTeMaTUYeCKOro 00pa3oBaHUs M Pa3BUTUS IIKOJIBHUKOB, JOMUHHUPYIOIIEH
(GyHKIMEH MpH ero M3y4eHUH B ITOM BO3PACTE SBISETCS WHTEIUICKTyallbHOE
pa3Butue ywammxcs. Kypc mocTpoeH Ha B3BEIICHHOM COOTHOIICHWU HOBBIX U
paHee YCBOCHHBIX 3HaHHM, 00s13aTEIbHBIX U JTOTOJHUTEIBHBIX TEM JIJISl U3yUEHHUS,
a TaKKe YYUTHIBAET BO3PACTHbIE U HWHAMBHUIyaJIbHbIE OCOOEHHOCTH YCBOEHUS
3HAHUW y4YallUMUCs.

[IpakTUyeckass 3HAYMMOCTh IIKOJBHOIO Kypca reoMeTpun 7-9 KiaccoB
COCTOMT B TOM, YTO MpPEIAMETOM €€ H3yuUeHHUs SBISAIOTCS IMPOCTPAHCTBEHHbIE
(GopMBI ¥ KOJMYECTBEHHBIE OTHOIICHHUS peadbHOro MHupa. B coBpeMeHHOM
o0IiecTBe MaTeMaTU4YeCcKasi MOArOTOBKa HEOOX0uMa KaKIOMY YEIIOBEKY, TaK Kak
MaTeMaTHKa PUCYTCTBYET BO BceX chepax 4eloBEeUeCKON AESITENbHOCTH.

['eomeTpus sBAsETCS OJHUM W3 OMNOPHBIX IIKOJBHBIX IMPEIMETOB.
'eomeTpruyeckne 3HaHWS W yMEHHS HEOOXOAWMBI JJs U3YYECHUS JPYTHX
IIKOJIBHBIX TUCHUIUINH (du3uka, reorpadus, XuMusi, tHhopMaTUKa 1 JIp.).

OpHOM M3 OCHOBHBIX ILeJed HM3y4eHUs TE€OMETPUHU SIBISIETCA pPa3BUTHE
MBILIJIEHUS, IPEXAe Bcero GopMHpoBaHuEe a0CTPaKTHOTO MbIIUICHHS. B nponecce
U3YYCHUS TeOMETPUHU (HOPMUPYIOTCS JIOTHUECKOE U aJTOPUTMUYECKOE MBIIUICHNUE,
a TaKKe TaKhe KauecTBa MBILIUICHUS, KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTh U
KPUTHYHOCTh. J[ns ajmanTanyu B COBPEMEHHOM HH(POPMAIMOHHOM OOIEeCTBE
BaXHBIM  (hakTOpoM  SBISiETCS  (OPMUPOBAHHUE  MATEMATUYECKOTO  CTHIIS
MBIIIJICHUSI, BKJIIOYAIOMIETO B Ce€0S HMHAYKIHUIO W JACAyKIHIO, 000O0IeHue u
KOHKpETH3allMlo, aHaIW3 U CHHTE3, KIacCU(UKALHUIO U CHUCTEMaTH3alHIo,
a0bCcTparupoBaHUE U aHAJIOTHUIO.

OOyueHue reoMeTpuu Ja€T BO3MOXKHOCTh IIKOJbHUKAM HAyYUThCA
IUIAaHUPOBATh CBOIO JESTEIBbHOCTb, KPUTUYECKH OIEHMBAaTh €€, MPUHHUMATh
CaMOCTOSITENIbHBIEC PEIICHNUS, OTCTAUBATh CBOU B3TJISABI U YOCKICHUSI.

B mporuiecce n3ydeHus reOMeTPUH MIKOJIBHUKH Y4aTCs U3J1araTh CBOU MBICITH
SCHO W HWCYEpHbIBAIONle, NPUOOPETAIOT HABBIKM UYETKOTO  BBIMOJHEHUS
MaTeMaTUYECKUX 3aluceil, MpU STOM HCIOJIb30BAHHE MAaTEMaTUYECKOTO s3bIKa
TI03BOJISICT Pa3BUBATH Y yUalINXCsA IPaMOTHYIO YCTHYIO U TICHbMEHHYIO PEUb.

3HAKOMCTBO C HMCTOpUEH pPa3BUTHUSI T'€OMETPUHM KakK Hayku (OpPMHUPYET Y
y4Yaluxcs npeICTaBIeHNUs O TeOMETPUH KaK 4acTH OOIIEUEIOBEUECKON KyJIbTYphI.

3HaynTeNbHOE BHUMAaHHE B M3JI0)KEHUH TEOPETHMUYECKOTO MaTepHuaia Kypca
yIETSETCS] €0 MOTHBAIINH, PACKPBITHIO CYTH OCHOBHBIX TIOHATHH, UACH, METO/IOB.
OO0yueHue MocTpoeHo Ha 0a3e TEOPUHU Pa3BUBAIOIIETO OOYUEHHUSI, UTO JOCTUTACTCS



OCOOCHHOCTSIMU H3JIOKEHUSI TEOPETUUYSCKOro MaTepuaia M YIPaKHCHHSIMU Ha
CpaBHEHHUE, aHaJIu3, BBIJICICHWE  TJIABHOTO,  YCTAaHOBJICHWE  CBS3CH,
KiaccuuKaiuoo, JA0Ka3aTelbCTBO, 00001meHne u cucrematusamuoo. Ocobo
AKIICHTUPYIOTCS ~ COJIEpXKATeIbHOE  PACKphITHE MaTeMaTUYeCKUX  IOHSATHUH,
TOJIKOBAaHUE CYITHOCTH MaTEeMaTHYECKUX METOJOB M OOJACTH HMX MPUMEHEHUS,
JIEMOHCTPAIIAS BO3MOYKHOCTEH MPUMEHEHHUS TCOPETUUCCKUX 3HAHUHN JIJIS pPeIICHUS
pa3sHOOOpa3HBIX  3ajlady  IpuKiIagHoro  xapakrepa. OcosHanue  oOiiero,
CYIIIECTBEHHOTO SIBIIICTCS OCHOBHOW 0a30¥l sl pemieHus yrnpakHeHui. BaxHo
PUBOJNUTH JETANbHBIC TOSCHEHUS K PEIICHWIO THUIOBBIX YIPAXKHEHUH. DTUM
packpbIBaeTCsl CyTh METOJa, MPEeIjaraeTcs ajJropuTM WA SBPUCTHYECKAs cXeMa
pelieHus yIpaxHeHHH onpeieIEHHOTO THTIA.

Iean kypca:

N3yyeHne maremMaTWKd B OCHOBHOM WIKOJIE HAIPaBICHO Ha JOCTUKECHUE
CIEAYIOIINX LIENEH:

1) B HanpaBJIeHUM JJUYHOCTHOTO PA3BUTHUSA

* pa3BUTHE JIOTMYECKOTO W KPHUTHYECKOTO MBIIUIEHUS, KYJIbTYphl pEYH,
CIIOCOOHOCTH K YMCTBEHHOMY KCIIEPUMEHTY;

* ¢opMHpOBaHHE Yy VYYAIIUXCA MHTEIUICKTyaJIbHOM YECTHOCTH U
O00BEKTUBHOCTH, CIMOCOOHOCTH K TMPEOJO0JICHUI0 MBICIUTEIbHBIX CTEPEOTHUIIOB,
BBITEKAOIHUX U3 OOBIICHHOTO OTIBITA;

* BOCHUTAaHHE KA4YeCTB JIMYHOCTH, OOECIEUMBAIOIINX COLHUAIBHYIO
MOOMJIBHOCTh, CIOCOOHOCTh MPUHUMATH CAMOCTOSITENIbHBIE PEIICHNUS;

* (opMupoBaHHE KadyeCTB MBINUICHUS, HEOOXOMUMBIX JUIsl aJanTalid B
COBpPEMEHHOM HMH(GOPMAIMOHHOM OOIIECTBE;

* pa3BUTHE MHTEpEca K MaTeMaTH4YeCKOMY TBOPYECTBY M MaTE€MaTUYECKHUX
CIIOCOOHOCTEI;

2) B MeTanpeIMeTHOM HalNpaBJICHUH

* (dopmupoBaHHME  TPEACTABICHUA O  MaTEeMaTUKE KaK  YacTu
00IIeYeIoBeYecKo  KyJIbTYyphl, O 3HAYMMOCTH MaTEeMaTUKH B Pa3BUTUU
UBWJIN3ALMU U COBPEMEHHOT'O 00IIIECTBA;

* pa3BUTHE MPEJCTABICHUN O MaTeMaTuKe Kak (opme OmMcaHusi U METO/Ie
NMO3HAHUSA  JCHCTBUTENBHOCTH, CO3JaHWE  yCIOBUM IS  TPUOOPETEHUS
NEPBOHAYAIILHOTO OMBITa MATEMATHYECKOTO MOJICITUPOBAHHS;

* (QopmupoBaHue OOIIUX CIOCOOOB HMHTEIUICKTYaIbHON JESITEIBHOCTH,
XapaKTEPHBIX 11 MATeMAaTHKW U SBJSIIONIUXCS OCHOBOW TMO3HABATEIbHOU
KyJIbTYpbI, 3HAYMUMOW JUISI Pa3IWYHBIX Chep UeTOBEYSCKON NeITeIbHOCTH;

3) B IpeAMEeTHOM HANPABJIEHUU
* OBJIQJICHHNEC MAaTEMaTUYCCKUMH 3HAHMSMU W yMEHUSMHU, HEOOXOIUMBIMU
JUTSL IPOJIOJIKEHUS OOYUYEHUs B CTApIIEH IIKOJIE UM UHBIX 00111€00pa30BaTEIbHbIX



YUPEKICHUAX, U3YYEHUS CMEXHBIX AUCUUILIMH, NPUMEHEHUsS B IIOBCEAHEBHOU
KU3HU;

* co3aHue (pyHIamMeHTa JJii MaTeMaTU4YecKOro pa3BUTHs, (OpMUpOBaHUS
MEXaHU3MOB MBILUICHUS, XapaKTEPHBIX I MATEMAaTUYECKOU EATEIbHOCTH.

[IpakTHueckas 3HAQUMMOCTh IIKOJIBHOTO Kypca MaTeMaTHKH 5-9 KiaccoB
COCTOMT B TOM, 4YTO NPEAMETOM €€ H3Y4YeHHUs SBIISIIOTCS IPOCTPAHCTBEHHBIC
GbOpMBI ¥ KOJUYSCTBEHHBIC OTHOIICHUS PeallbHOTO Mupa. B coBpemMeHHOM MuUpe
MaTeMaTH4ecKass TOATOTOBKAa HEOO0XOauMa KaXJAOMy UeJOBEKYy, TaK Kak
MaTeMaTHKa MPUCYTCTBYET BO BceX cdepax 4eIOBEUEeCKO AesTeIbHOCTH.

MaremaTuka SBISICTCS OJHMM W3 OIOPHBIX IIKOJBHBIX IPEIMETOB.
MareMaTnyeckue 3HAHUS W YMEHHS HEOOXOIWMBI ISl M3YYCHHS anreOpnl U
TCOMETPHUH B CTAPIINX KIIACCaX, a TAKKE JUIS U3YUCHHS CMEKHBIX JTUCIIUILINH.

OnHolt M3 OCHOBHBIX IIeJIel M3Y4YeHHsS MaTEeMaTHUKHU SBIISICTCS Pa3BUTHE
MBIIIUICHUS, TTPEXK e BCEro (GOPMHUPOBAHUS aOCTPAKTHOTO MBIIILICHHS.

B mporiecce nzyueHuss MmaTeMaTHKH TakyKe (GOPMUPYIOTCS M TaKHE KadecTBa
MBIIIUICHUS, KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTb U KPUTUIHOCTD.

B mpomecce n3yueHns MaTeMaTUKH YUYCHHKH 5-9 KJIacCOB ydyarcs M3JiaraTh
CBOM MBICITH SICHO W HWCYEPMBIBAIOIIEC, MPUOOPETAIOT HABBIKM YETKOTO U
IPaMOTHOTO BBITIOJTHEHUS MaTEMaTHYCCKUX 3aIlMCel, TPHU ATOM HCIIOIh30BaHUE
MaTEeMaTHYECKOTO SA3bIKa MO3BOJISIET PA3BUBATh Y YUYaIIUXCS TPAMOTHYIO YCTHYIO U
MUCBMEHHYIO PEYb.

3HAKOMCTBO C WMCTOPHUEH pPa3BUTHS MATEMATHKH KaK HAyKH (OPMHPYET Y
ydalmmxcsi TpeACTaBIEHUS O MaTeMaTUKe KaK 4YacTH OOIIeYeI0BeYECKON
KYJIbTYPBHI.

3HauUNTENTbHOE BHUMAHUE B M3JI0KCHUHM TEOPETUYECKOTO MaTepHalia Kypca
yACISETCS €r0 MOTHUBAIIMH, PACKPBITUIO CYTH OCHOBHBIX TIOHSTHH, UCH, METOJIOB.
OO0y4eHue MoCTPOSHO Ha 0a3e TEOPHH Pa3BUBAIOIIETO OOYUEHHS, UTO JTOCTUTACTCS
OCOOEHHOCTSIMU H3JI0KEHUS TEOPETUYECKOTO MaTephaia W YNPaKXKHECHUSMU Ha
CpaBHEHHUE, aHaJIu3, BBIJICJICHWE  TJIABHOTO,  YCTAaHOBJICHHE  CBS3CH,
Kkinaccudukaiuo, o0000meHne u  cuctemMaruzanui. Oco0o  aKIEeHTUpYEeTCs
CoJIepKaTeIbHOE PACKPHITHE MATEeMATHUYECKUX TOHSTHM, TOJKOBaHHE CYIIHOCTH
MaTEMaTHYECKUX METOJOB H O00JJaCTHU WX NPUMEHEHUS, JIEMOHCTpAIlus
BO3MOXKHOCTEM TMPUMEHEHUS TEOPETUYECKUX 3HAHUW IS pelieHus 3ajaad
MPUKIIAIHOTO XapaKTepa, HalpuMep, pEIIeHHe TEKCTOBBIX 3ajiad, JICHEKHbIE U
MPOIICHTHBIE PACYEeThl, YMEHHE IOJh30BATHCA KOJIUYECTBEHHOW HWH(OpMaIueH,
IPEICTAaBIIEHHON B pa3MYHBIX (popMax, yMeHUe «4yutaThy» rpaduku. Oco3HaHue
00111eT0, CYIIECTBEHHOTO SIBJIICTCS OCHOBHOM 0a30¥l NJis pelieHus ynpakKHEHUH.
BaxxHo mpWBOIUTH JeTaNbHBIC MOSCHEHUS K PEIICHUIO TUIOBBIX YMPaKHEHUU.
OTUM pacKphIBaeTCs CyTh METOJA, MOAXO0Ja, MpeaaracTcsl aJIrOpUTM WU
ABPUCTHYECKAS CXEMa PelleHUs] YIIPaKHEHUH OMpeIeICHHOr0 THIIA.

C TOYKM 3pEHHS BOCIHTAHHS TBOPUYECKON JIMYHOCTH, OCOOCHHO BaXKHO,
9TOOBI B CTPYKTYPY MBINIJICHUS yYalIUXCs, KPOME aITOPUTMUYCCKUX YMCHHHA U
HABBIKOB, KOTOpBIC C(OPMYJIMpPOBaHBI B CTAaHIAPTHHIX NpaBWiIax, (Gopmynax u
QITOPUTMAax JACHCTBMM, BOILIM JBPUCTUYECKHE NPHEMBI Kak OOIIEro, Tak M



KOHKPETHOT'O XapakTepa. JTU MpHUEMBI, B YaCTHOCTH, (POPMUPYIOTCS MPU MOUCKE
pelIeHrs 3a/1a4d BBICHINX YPOBHEH CIOXHOCTH. {151 amanmTanmuu B COBPEMEHHOM
UH(OPMAIITMOHHOM OOILECTBE BAXKHBIM (AKTOPOM  ABJISIETCS  (POPMUPOBAHUE
MaTeMaTUYeCKOTO CTWJIS MBIIUICHHUS, BKJIIOYalollee B ce0s MHIYKUUIO U
JEAYKITNIO, 0000ITEHNE U KOHKPETU3AINIO, aHAIN3 W CUHTE3, KIACCU(PUKAINIO U
CUCTEMAaTH3aINIO, a0CTParupOBaHUE U aHATIOTHIO.

OOyueHue wmaTtemMaTHUKd Ja€T BO3MOXKHOCTb IIKOJIbHUKAM HAyYUTHCA
IUTAHUPOBATh CBOIO JIEATENBHOCTh, KPUTHUUYECKU OIICHUBATh CBOIO JEATEIHHOCTH,
NPUHUMATH CAMOCTOSITENIbHBIE PEIICHNUS, OTCTAUBATh CBOM B3TJISBI U YOSKICHUSI.

3HAKOMCTBO C UCTOpUEW pa3BUTHUS MATEMATHKU KaK HAayKu (OPMUPYET Y
yyaluxcs MpeJCTaBICHUs O MaTeMaTUKe KaK YacTH O0O0IleyesoBeYecKon
KYJIbTYPHI.

3HaYnTEeNbHOE BHUMAaHWE B M3JIO)KEHUU TEOPETHUECKOTO MarepHalia Kypca
yAEINSETCA €ro0 MOTUBAIIMH, PACKPBITUIO CYTH OCHOBHBIX TIOHSTHH, UCH, METOIOB.
OO0y4eHne MocTpoeHo Ha 0a3e TeOpUr Pa3BUBAIOIIETO OOYUYEHHS], YTO JOCTUTAETCs
OCOOCHHOCTSIMH H3JIOKEHUS TEOPETHUYECKOTO MaTephala W yNpaXKHEHHSMH Ha
CpaBHEHHWE,  aHaJU3,  BBIJIEJICHUE  TJABHOTO,  YCTAHOBJIEHHWE  CBS3EH,
KiIaccudukanuo, o0000meHne u cucTemMaruzanui. Oco0o  aKIEeHTHPYETCs
COJIEpKaTEIbHOE PACKPBHITUE MATEMAaTHUYECKUX MOHSITHH, TOJIKOBaHHE CYIHOCTU
MaTeMaTUYeCKUX METOJOB W O0JIaCTH WX TMPUMEHEHHS, JIEMOHCTpAIus
BO3MOXXHOCTEM MPUMEHEHUS TEOPETUUYECKUX 3HAHWM JUIsl pElIeHHs 3aaad
NPUKIIATHOTO XapakTepa, HampuMep, pelleHHue TEKCTOBBIX 3a/Jay, JCHEXKHBbIE U
NPOIEHTHBIE PAcYeThl, YMEHHE TOJb30BaThCS KOJIUYECTBEHHON HWH(MOpMaIneH,
MIPE/ICTaBIICHHON B Pa3MYHBIX (opMax, yMeHUE «4yuTaThy» rpaduku. Oco3HaHue
00111ero, CyIeCTBEHHOTO SIBIISIETCS OCHOBHOW 0a30il NSl pelieHus ympaKHEHUH.
BaxxHo mpUBOIWTH JAETalbHBIE TMOSCHEHUS K PELICHUIO THUIOBBIX YNPAKHEHUM.
OTUM pacKpbIBaeTcss CyTh METO/Aa, TOJXOJa, MpeajaraeTcs aJropuT™M HIU
IBPUCTUYECKAS CXEMa PELEHUS YIIPaXKHEHUN ONpeAeIEHHOTO TUIIA.



OO0mas xapakTepucTHKa Kypca MaTeMaTHKH B 7-9 Kiaccax

Conepxanue MaTeMaTUYeCKOro o0pa3oBaHus B 7-9 kiaccax MpeicTaBICHO
B BHUJIC CIICIYIOIINX COAEPKATEIbHBIX pa3lieNioB: «Apugmemuxa», «ducnosvie u
OyKeennvle evipasricenus. Ypaeuenuny», «I'eomempuueckue guzypvl. Hzmepenue
2e0Mempuyeckux GeaUUUHn», «I1eMeHmsl CMAmMUCMUKU, B8EPOAMHOCHU.
Komoéunamopnovie 3aoauu», «Mamemamuka 6 uUCMOPUUECKOM PA3GUMIUUN.)»,
«Anzeopa», «Hucnoswvie muoxcecmeay, « Oynkyuu», «Iaemenmst RPUKIAOHOU
Mamemamuxuy, «Anzedopa 6 ucmopuuecKkom pazeumuu

Copnepxanue pazzaena «Apugpmemuxa» ciy>xut 0a3od s AajbHEUIIEro
U3YYCHUS YYalIUMHUCS MaTEMaTUKH U CMEXKHBIX JUCIUIUIMH, CIOCOOCTBYET
Pa3BUTHIO  BBIYUCIHUTEIBHOW  KyJbTypbl W JIOTHYECKOTO  MBIILICHUS,
(GOpMHUPOBAHUIO YMEHHSI TOJH30BAThCS AJITOPUTMAMH, a TaKXe MPUOOPETECHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B TIOBCEAHEBHOHN >XH3HU. Pa3Butune
MOHATUS O YHUCJIE CBSA3aHO C W3YYCHUEM pPAIMOHAIBHBIX YHCEN: HaTypadbHBIX
9yuceln, OOBIKHOBEHHBIX W  JIECATHYHBIX  JAPOOCH, TOJIOKHUTEIBHBIX U
OTpULIATEIbHBIX YUCEI.

Conepxanue pazaena «Hucnoevie u OykeenHnwle gviparcenusn. YpasHeHus»
dbopMupyeT 3HaHUS O MaTeMaTH4YeCKOM s3bike. CyImecTBEeHHas pOJIb MPH STOM
OTBOJIUTCSA OBJQJACHHWIO (OPMAIBHBIM armapaToM OyKBEHHOTO WMCUHCICHUS.
N3yuenne  marepuana  crmocoOcTByeT — (opMUpOBaHMIO Yy  ydYalluxcs
MaTEMaTUYECKOTO armapara perieHus 3a/1a4 ¢ MOMOIIbIO ypaBHEHUH.

Conepxanue pasnena «l eomempuueckue  ¢huzypol. H3zmepenusn
2eomempuyeckux eeauyun» GOPMUPYET y YUaITUXCS MOHSATUS TeOMETPUUYECKHUX
¢buryp Ha TUIOCKOCTH W B MPOCTPAHCTBE, 3aKJIaJbIBA€T OCHOBBI (DOPMUPOBAHUS
TCOMETPUYECKON  «peurm», pa3BHUBACT MPOCTPAHCTBEHHOE BOOOpaXeHHE U
JIOTUYECKOE MBIIIJICHUE.

Conepxanue paznena «Jiemenmsl CHAMUCMUKU, 6EPOAMHOCHIU.
Kombunamopnovte 3a0auu» -  00sS3aTeNbHBIA  KOMIIOHCHT  IIKOJHHOTO
o0pa3oBaHMsl, YCUJIUBAIOIINNA €r0 MPHUKIAJHOE W MPaKTUYECKOe 3HAYCHHE. DTOT
MaTepual HeoOXOIuM, TPEXIe BCero, s (OPMHUPOBAHUSA Yy yYaIIUXCS
(GYyHKIIMOHATHHOM  TPAaMOTHOCTH, YMEHHUS BOCIPUHUMATh U  KPUTHYECKHU
aHATM3UPOBaTh MH(OPMAITUIO, IPEJCTABICHHYIO B Pa3IMYHbBIX (OpMax, TOHUMATh
BEPOSITHOCTHBIM  XapakTep MHOTHX peajlbHBIX 3aBUCUMOCTEH, MPOU3BOIUTH
IPOCTEUIIINE BEPOSTHOCTHBIE pacu€Thl. l3ydeHne OCHOB KOMOWHATOPHUKH
MO3BOJIUT YYaIIEMYCsl OCYIIECTBIISATh PACCMOTPEHUE CIIy4aeB, epedop BapUaHTOB,
B TOM YHCJIE B IPOCTEUIITUX MPUKIIAIHBIX 3a/1auax.

Paznen «Mamemamuka ¢ ucmopuueckom pazeumuuy TpeIHAZHAUYCH IS
dbopMHUpOBaHUSA TPEACTABICHUN O MATeMaTHKE KaK YacTH YeJIOBEYECKOM
KyJAbTYpBI, I OOIIEro pa3BUTHS IIKOJBLHUKOB, IS CO3JaHHUS KYJIbTYypHO-
UCTOpUYECKOM cpefibl oOyueHus. Ha Hero He BbIIENsIeTCs ClIENUaIbHBIX YPOKOB,
YCBOCHHE €r0 HE KOHTPOIMPYETCS, HO COJAEp)KaHWE ATOr0 pasjesia OpraHuIHO
PUCYTCTBYET B y4eOHOM IIpoIlecce KaK CBOEro poja TYMaHHTApHBIN (OH TMpU
PacCMOTPEHHH TPOOJIEMATHKH OCHOBHOTO  COJICP)KaHHS  MaTeMaTHYeCKOTO
o0pa3oBaHUs.



Conepxanue pazgena «Ancedpa» cnocoOCTByeT (HOPMUPOBAHHIO Y
y4almxcsi MaTeMaTHYECKOro armapara Uil pelieHus 3a7ad U3 Pa3HbIX pPa3/eiioB
MaTE€MaTUKH, CMEXKHBIX IPEIMETOB, OKpYXkalolled peallbHOCTU. SI3BbIK aireOpbl
NOAYEPKUBAET  3HAYEHHME  MATEeMaTUKU  KaK  si3blka  JUIsl  [OCTPOEHUS
MAaTeMaTHYECKUX MOJEJICH MPOLECCOB M SIBJICHUW peaJbHOro mupa. B 3amaun
U3YUCHUsI aiareOpbl BXOIAT TaKXKE Pa3BUTHUE QJITOPUTMUYECKOTO MBIIUICHUS,
HE0OXOIMMOT0, B YaCTHOCTH, JJII OCBOCHUS Kypca WH(OpMATHUKU, OBIIAJCHUE
HaBBIKAMH JICTYKTHBHBIX paccyxacHuil. [IpeoOpa3zoBaHrne CUMBOIBHBIX (GopM
BHOCUT cHenu(UUecKuili BKJIaJl B Pa3BUTUE BOOOpaKEHUS YYalUXCs, HUX
CIIOCOOHOCTEW K MaTeMaTH4YeCKOMY TBOpUYeCcTBY. B OCHOBHOI IIkoJjie mMaTepuan
TPYNIUPYETCST BOKPYT PAIMOHANBHBIX BBIPAKEHUI, a BOIPOCHI, CBA3AHHBIE C
UPPAMOHATBHBIMU BBIPAKEHUSMH, C TPUTOHOMETPHUYCCKUMHU (YHKIHSIMU U
npeoOpa3oBaHUsAMM, BXOASAT B COJEp)KAHME Kypca MaTeMaTUKd Ha cTapuieil
CTYTEeHH 00y4Y€HHUS B IIKOJIE.

Pasnen «Hucnoevie mnosicecmea)» HaueneH Ha MaTeMaTHYECKOE Pa3BUTHE
y4damuxcs, GOpMUPOBAHKUE Y HUX TOYHO, CHKATO U SICHO U3JIaraTh MbICIU B YCTHOU
Y IUCBMEHHOM PEYH.

Conepxanue paznena « @yHKyuu» HAUEICHO HA MOJTYYEHHE IKOJIbHUKAMU
KOHKPETHBIX 3HAHWM O (PYHKUIMHU KaK BaKHEMILEH MaTeMaTUYeCKOHM MOJEIN IS
ONMHMCAHUS M HCCIEAOBaHUS Pa3HOOOpPa3HBIX mpoueccoB. M3ydenwe 3Toro
MaTepualia CrocoOCTBYET Pa3BUTHIO Yy YYalIUXCsl YMEHHS UCIOJIb30BaTh
pa3IUYHBIC SI3BIKM MAaTEMAaTUKH (CIOBECHBIM, CHUMBOJHMYECKHH, Tpadudeckuii),
BHOCHUT BKJIaJl B (POpPMUPOBAHUE MPECTABICHUNA O POJIM MAaTEMaTUKU B pPa3BUTUU
UMBWIN3ALMHU U KYJIbTYPBHI.

Copnepxxanne pasznena «nemenmsvl  RPUKIAOHOU — MAMEMAMUKU)
PACKpBIBAIOT MPUKIATHOE U MPAKTUYECKOE 3HAYCHHSI MATEMATUKU B COBPEMEHHOM
mupe. Marepuan crnocoOcTByeT (OPMUPOBAHUIO YMEHUS MPEACTABIATh U
aHATU3UPOBaTh MHGOPMAIIHIO.

Pasnen «Ancebpa 6 ucmopuueckom pazeumuu)» TpPEIHAZHAYACTCS IS
dbopMHpOBaHUs TMpPEACTABICHUI O MaTeMaTHKe KaK YacTH YeJOBEYECKOM
KyJAbTYpbI, Ui OOIIEro pa3BUTHUS IIKOJIBHUKOB, CO3JaHUS  KYJIbTYPHO-
HUCTOPUYECKOM Cpebl 00yUCHHS.

Lenp conmepxanusa pasgena «leomempusa» — pasBUTh Yy YYallUXCs
IPOCTPAHCTBEHHOE  BOOOpa)K€HHWE M JIOTUYECKOE  MBIIUICHHE  MyTeEM
CUCTEMATUYECKOTO M3YUYEHUSI CBOMCTB reOMETPUUYECKUX (DUTYp HA MIIOCKOCTH U B
MPOCTPAHCTBE W  MNPHUMEHEHUS JTUX CBOMCTB IIPU  PEIIEHWH  3a4ad
BBIYMCIIUTEIBHOTO U KOHCTPYKTUBHOIO Xapakrepa. CylecTBEHHAs POJib IIPU 3TOM
OTBOAMUTCSL Pa3BUTUIO F€OMETpUUYECKON MHTyuIuu. CoueTaHWe HarJISIAHOCTH CO
CTPOTOCTBIO  SIBJISIETCSI HEOTHEMJIEMOW YAaCThKO TIE€OMETPUYECKUX 3HAHHUM.
Marepuan, otHocsmumiics k Onoxkam «Koopaunate» u  «Bektope», B
3HAUYUTETBLHOMN CTETIEHH HECceT B ceOe MEXIIpEAMETHbIC 3HAHUS, KOTOPbIE HAXOSAT
MPUMEHEHHUE KaK B Pa3JIMYHbIX MAaTEMaTUYECKUX AUCHUILIMHAX, TAK U B CMEXHBIX
IpeaMeTax.

Conepxxanue Kypca reoMerpur B 7-9 Kiaccax TMPEACTaBICHO B BHUIE
CIEAYIOUIMX  COAEpP)KATENbHBIX  pa3fenoB:  «leomempuueckue  ghuzypory,



«H3mepenue zeomempuueckux eeauuun», «Koopounamwry, «Bexkmopoiy,
«l'eomempus 6 ucmopuueckom pazsumuuy.

Conepxxanue pasnena «Ieomempuueckue ¢huzypory ciyxuT 06a30il ans
JaJdbHEWILIEr0 H3Yy4YeHUs ydallumucs reomeTpuu. HM3yueHue Marepuana
croco6cTByeT (OPMUPOBAHUIO Y YYAIUXCS 3HAHUI O reoMeTpudeckon ¢urype
KaK BaXHEHIIEM MaTEeMaTMYECKOM MOJEIHU JJisd OIMCAHUS PEAJIbHOTO MHUpA.
['maBHas 1enb AAaHHOTO pasjiena — pa3BUTh Yy Yy4YalllMXCid BOOOPaKEHHUE U
JIOTUYECKOE  MBIIUIEHUE MOYTEM  CHUCTEMAaTHYECKOrO  H3YyYEHHUS  CBOICTB
reoOMEeTpUYEeCKUX (UIryp M NPUMEHEHHS] JTHUX CBOWCTB TMpHU pEIICHUU 3ajaad
BBIYMCIIUTEIBLHOIO M KOHCTPYKTUBHOIO Xapakrepa. CylecTBEHHAs poJib IIPU 3TOM
OTBOAMUTCSL Pa3BUTUIO reoMeTpuueckorl HHTyuiuu. CoueTaHWe HarjsaJIHOCTH C
(GOopMaNbHO-IOTUYECKUM  TOAXOAOM  SIBISIETCSI ~ HEOTHEMJIEMOW  YacTbhIO
F€OMETPUUECKUX 3HAHUU.

Conepxanue  paznena  «HM3mepenue  2eomempuyeckux — GeIUUUHY
pacmMpsieT u yrIyOJsieT MpeICTaBICHUS YIAIUXCs 00 M3MEPEHUSX JJIUH, YTIIOB U
mwiomaae ¢uryp, cnocoOCcTByeT (GOPMUPOBAHUIO TMPAKTUUYECKUX HABBIKOB,
HEOOXOIUMBIX KaK MPU PEHICHUH T€OMETPUUYECKUX 3a]ay, TaK U B MOBCEIHEBHON
KU3ZHU.

Conepxanue pasnenoB «Koopounamor», «Bekmopwvy) pacmupser u
yrayOJsieT NpeaCcTaBiICHUsl YYalluxcs O METOJE€ KOOpPJIWHAT, Pa3BUBAET YMEHHUE
OPUMEHSTh anreOpandeckuil ammapaTr Mpu PEHICHUH TeOMETPUYECKUX 3ajad, a
TaK)Ke 3a]1a4 CMEXHBIX TUCIUIUINH.

Paznen «l'eomempusa 6 ucmopuueckom pazeumuuy, coaep;xaHue KOTOporo
(dbparMeHTapHO BHEAPEHO B U3JIOKEHHE HOBOIO Marepuana Kak CBEJIEeHUs 00
aBTOpax M3ydaeMbIX (DaKTOB U TEOPEM, UCTOPUU MX OTKPBITHUS, IPETHAZHAYECH JIJIS
dbopMupoBaHus MPEACTABICHUN O TEOMETPUM KaK YaCTH YEJIOBEYECKON KYJIbTYPHI,
JUIsi OOIero pa3BUTHSL IIKOJBHUKOB, JUIS CO3JIaHUSI KYJIbTYPHO-UCTOPUYECKOU
cpeanl 00yUJeHHs.

MecTo Kypca MaTeMAaTHKH B Y4eOHOM ILIaHe

bazucHblif yueOHbIN (0Opa3oBaTeNIbHBIN) TJIaH HA U3YYEHHE MaTeMaTUKHU B
5-9 kyaccax OCHOBHOM IIKOJIbI OTBOAMUT 5 Y4EOHBIX YACOB B HENENIO B TECUCHHE
KaXaoro rojga ooyuenusi, Bcero 170 gacoB. (5-9 kmaccel — 5 4acoB B HEJEINIO,
Bcero 850 "acoB). YueOHOE BpeMs MOXKET OBITh YBEIMYECHO JI0 6 9acCOB B HEJEIIO
3a CYET BApUATUBHOM YacTU ba3uCHOro miaHa.



TpedoBanus K pe3yabTaTaM 00yueHHsI 1 OCBOEHHIO COEPKAHUS Kypca

N3yueHnne wmaremMaTMKM B OCHOBHOW IIKOJE JAe€T BO3MOXKHOCTh
00yJaroImuMCcs TOCTUYb CICAYIOIIUX Pe3yJIbTaTOB Pa3BUTHSL:

B JIMYHOCTHOM HANIPABJICHUM:

1) ymeHue $ICHO, TOYHO, I'PAMOTHO M3JaraTb CBOM MBICIM B YCTHOW U
IIMCBMEHHOM pe4H, IIOHUMaTb CMBICH IIOCTaBJICHHOW 3aJlayd, BBICTPAMBATh
apryMeHTaluI0, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEDHI;

2) KpUTUYHOCTh ~ MBIIUICHHS,  YyMEHUE  paclio3HaBaThb  JIOTUYECKH
HEKOPPEKTHBIEC BHICKA3bIBAHUS, OTJIMYATh THUIOTE3Y OT (PpaKTa;

3) mpejAcCTaBlIeHHE O MAaTeMAaTHYECKOW Hayke Kak cdepe 4YeIoBeuecKou
NEeSATENbHOCTH, 00 3Tamax €€ pa3BUTHS, O €€ 3HAYUMOCTU JUIsl pa3BUTHUSA
UMBUJTU3ALINH;

4) KpeaTUBHOCTh MBIIUICHHS], NHULIMATHBA, HAXOYUBOCTh, AKTUBHOCTh IIPU
pEelIeHNN MaTEMaTHYECKUX 3a/a4;

5) yMeHHE  KOHTPOJMpPOBATH  NpOLlECC W pe3yJbTar  yuyeOHOU
MaTEMaTUYECKOH AESITEIBHOCTH;

6) COCOOHOCTh K  OMOLIMOHAJIBHOMY  BOCHIPUATHIO MaTEeMaTUYECKHUX
00BEKTOB, 3a/1a4, pELICHUH, pacCykKICHHUII;

7) BOCHUTaHUE POCCHMCKON TIpa’kJaHCKOW HACHTHUYHOCTH: MATPUOTHU3MA,
yBaxkeHus K OredecTBy, OCO3HAHMUS BKJIAJa OTCYECTBEHHBIX YUEHBIX B PA3BUTHE
MHPOBOM HAyKH;

8) OTBETCTBEHHOE OTHOUIEHUE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh
oOydaromuxcst K CaMOpa3BUTUIO U CaMOOOpa30BAaHUIO Ha OCHOBE MOTHUBALMM K
00y4YEeHHIO U TTO3HAHUIO;

9) oco3HaHHBI BBHIOOP M IOCTPOCHHE JANbHEHIIEH WHIWBUIYyAIbHOU
TpaekTopuu 0Opa3oBaHUs Ha 0aze OpPHEHTHPOBKM B Mupe npodeccuit u
npo(eCCUOHATBHBIX MPEANOYTEHUH C Y4YETOM YCTOMUMBBIX IO3HABATEJbHBIX
MHTEPECOB, a TaKXe Ha OCHOBE (HOPMUPOBAHMS YBAXKUTEIHHOTO OTHOILIEHUS K
TPYIy, Pa3BUTHE OIbITA YYACTHUS B COLUATBHO 3HAUHUMOM TPY/JIE;

10) yMeHue KOHTPOJIMPOBAaTh TMpPOLIECC U PE3yJbTaT Y4yeOHOH U
MaTEMaTUYECKOH AESTEIbHOCTH;

11) KpUTUYHOCTH MBIILIEHUS, HHUIIMATHBA, HAXOJYMBOCTb, aKTUBHOCTb MPHU
pELIeHNN TeOMETPUUECKUX 3a/1a4;

B MeTanpeAMeTHOM HANPABJICHUU:

1) mepBOHaYaNIbHBIE TIPEACTABICHUS 00 UIESX U O METOJIaX MAaTEMATUKU Kak
00 yHUBEpCAIbHOM SI3bIKE HAYKH U TEXHUKHU, O CPEJICTBE MOJICTUPOBAHUS SIBJICHUMN
Y TIPOLIECCOB;

2) yMeHUE BHUJETh MaTeMaTHYECKyIO 3aJauy B KOHTEKCTE MpPOOJIEMHOM
CUTYyalllU B IPYTUX JTUCIUIUIMHAX, B OKPYKAIOIIEH KU3HU;



3) yMeHue  HaXOAWTh B  pa3IWYHBIX HUCTOYHUKAX  WH(MOpMaImio,
HEOOXOIUMYIO ISl pEUIEHUsT MaTEMaTHYECKUX MpoOJieM, U MPEJCTaBIATh €€ B
NOHATHOM (opMe; MPUHUMATh PEIICHHE B YCIOBHUSIX HEMOJHON U M30BITOYHOM,
TOYHON U BEPOSTHOCTHOUN MHPOPMAIINH;

4) yMeHUEe TOHMMAaThb M HUCIIOJB30BaTh MAaTEMAaTHYECKHE CpEAcTBa
HarJIAIHOCTH (rpaduKH, TMarpaMMbl, TaOJIHIIbI, CXEMBbl U Jp.) VISl WILTIOCTPALUH,
WHTEpIIPETAlUN, apTyMEHTALINUH;

5) yMeHue BBIABUTATh TUTIOTE3bI MIPU PEIICHUN YUEOHBIX 3a/1a4 ¥ TOHUMATh
HEO0OXO0IUMOCTb UX MPOBEPKU;

6) yMeHHEe  TMPUMEHSATh MHAYKTHUBHbIE W  JIGAYKTUBHBIE  CIIOCOOBI
paccy X IeHUM, BUIETh PA3INYHbIE CTPATETUH PELICHUS 33]1aY;

7) NOHUMaHUE CYIIHOCTH QJITOPUTMHUYECKUX MPEANUCAHUN M yMEHHE
JEHCTBOBATh B COOTBETCTBUU C MPEJJIOKEHHBIM aITOPUTMOM;

8) yMEHHE CaMOCTOSITEIbHO CTaBUTh IIEJIM, BBIOMpaTh M CO3/JaBaTh
AITOPUTMBI JJISI PEIICHUST y4eOHBIX MaTEMAaTHIECKUX TIPOOIIEM;

9) yMeHue MIaHUPOBATh U OCYIIECTBIISTH AEATENBHOCTD, HAIIPABICHHYIO Ha
peleHne 3a7a4 UCCIIEI0BATEIBCKOIO XapaKTepas;

10) ymeHne caMOCTOATENHLHO ONMPEEISTh 1SN CBOETO 00y4YeHUs], CTAaBUTh U
(dopMynupoBath A ceOsl HOBBIE 3aa4M B yu€0e, pa3BUBaTh MOTUBBI U HHTEPECHI
CBOEH MO3HABATEIBHOM 1€ATENbHOCTH;

11) ymeHHe COOTHOCUTH CBOM JIEMCTBHUS C IUIAHUPYEMBIMH pPE3yJIbTaTaMU,
OCYLIECTBJIATh KOHTPOJb CBOEW JAEATENIBHOCTH B MPOLECCE JOCTHKEHUS
pe3yibTaTa, ONpeaensaTh CocoObl NEUCTBUIM B paMKax MPEAJIOKEHHBIX YCIOBUHN U
TpeOOBaHM, KOPPEKTUPOBATH CBOM JICUCTBHS B COOTBETCTBUU C M3MEHSIOLIEHCS
CUTYyaIlUEH;

12) yMeHnue ompeaensTh MOHATHS, CO3/laBaTh OOOOIIECHUS, yCTaHABIMUBATh
aHAJIOruy, Kiaccu(UIMPOBAaTh, CaMOCTOSITEIbHO BBIOMpATh OCHOBAHHUS U
KPUTEPHUH JIJIs1 KITacCU(DUKAIUY;

13) ycraHaBnMBaTh  NPUYMHHO-CIEACTBEHHBIE  CBSI3U,  IMPOBOJUTH
JI0KA3aTeJIbHOE PACCy’KJICHHUE, YMO3aKIoueHne (MHIYKTUBHOE, IEIYKTUBHOE U MO
AHAJIOTHH) U JIENIaTh BHIBOJIBIL;

14) ymeHHe WLTIOCTPUPOBATh HM3YYCHHBIC MOHSATHUS W CBOWCTBA (QUryp,
ONPOBEPraTh HEBEPHbBIE YTBEPIKIACHUS;

15) KOMIIETEHTHOCTh B 00JACTM HCIOJB30BaHUSA HUHPOPMALUOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH;

16) nepBoHavaIbHbBIE IPEACTABIECHUS 00 UIIEAX U O METOAAX FEOMETPUU KaK
00 yHUBEpCAIbHOM SI3bIKE HAYKH U TEXHUKHU, O CPEJICTBE MOJEIUPOBAHUS SIBICHUMN
Y TIPOLIECCOB;

17) ymeHue BHUAETh T€OMETPUYECKYIO 33Ja4y B KOHTEKCTE MPOOIEMHOMN
CUTYAaIlMH B IPYTUX AUCLUIUIMHAX, B OKPY>KAIOILIEH KU3HH;

18) yMeHHMe HaxXOIuUTh B PA3JIMUYHBIX HCTOYHHMKAX HHQPOpPMALHUIO,
HEOOXOJMMYIO Ul PELIEHUS MaTeMaTUYeCKUX MpoOsieM, W MpPeACTaBiIsaTh €€ B
NOHSATHOU (popMe, MPUHUMATh PEIICHUE B YCIOBUSAX HEMOTHON WM U30BITOUYHOM,
TOYHOM WJIM BEPOSATHOCTHOM MHPOpMALIUY;

19) ymeHue mOHMMATh M HCHOJIB30BAaThb MAaTEMAaTUYECKHE CpPEICTBA



HaIJISIAHOCTH  (YepTeXHu, TaONMIBl, CXE€Mbl W JAp.) Uil WUIIOCTpaluu,
WHTEpIIpeTalluu, apryMEHTalIUH;

20) ymeHu€ BBIJIBUTaTh THUIIOTE3bl MPH PEIICHUU 3aJadyd U TOHUMATh
HEO0OXOIUMOCTh UX MPOBEPKU;

B IIpeIMETHOM HANPABJICHUH:

1) oBnasenure 0a30BBIM MOHSATUHHBIM amnmapaToM MO OCHOBHBIM pa3jesiaM
COJiep)KaHusl; TpeAcTaBlieHHe 00 OCHOBHBIX H3y4aeMbIX MOHATUSAX (YHUCIIO,
reoMerpuyeckas (urypa, ypaBHeHHE, (DYHKLHs, BEPOSTHOCTb) KAK BaKHEHIIMX
MaTeMaTUYECKUX MOJEISX, IO3BOJIAIONIMX OINHUCHIBAaTh M H3y4aThb pEaJIbHbIC
IPOLIECCHI U SIBJICHUS;

2) yMeHue paboTaTh C MaTEMaTUYECKUM TEKCTOM (aHAJIU3UPOBATh,
U3BJIEKaTh HEOOXOJMMYI0 HWH(OpMAIMIO), TOYHO W TPaMOTHO BBIPAXKATh CBOU
MBICIM B YCTHOM M TIIHUCBbMEHHOM pEYM C NPHUMEHEHHEM MaTeMaTU4YEeCKOU
TEPMHUHOJIOTMM ¥ CHMBOJIMKHM, HMCIOJIb30BaTh pPa3jJU4HbIC SI3bIKM MaTEMaTHKH,
OPOBOJIUTH  KjaccU(UKAUU, JIOTMYeCKHE OOOCHOBaHMS, JOKa3aTelbCTBa
MaTEeMaTHYECKUX YTBEPKIACHUN;

3) pasBUTHE TNPEACTABICHUA O UYHCIE M YUCIOBBIX CHCTEMax OT
HaTypaJbHBIX JIO JEUCTBUTENIbHBIX YHUCEN; OBJAJCHUE HaBbIKAMHU YCTHBIX,
MUCbMEHHBIX, HTHCTPYMEHTAJIbHBIX BBIYUCICHUM;

4) oBnaJeHHE CHMBOJBHBIM S3bIKOM aureOpbl, MpUEMaMU BbIITOJHEHUS
TOXKJIECTBEHHBIX ~ IPEOOpa3oBaHUil  pAlMOHANBHBIX  BBIPAXKEHHM, peIIEHUs
yYpaBHEHUH, CHUCTEM YypaBHEHWIl, HEPAaBEHCTB M CHCTEM HEpPABEHCTB; YMEHHUE
UCIIOJb30BaTh MJCK0 KOOPJIWHAT HAa IJIOCKOCTH IS MHTEPIPETAlUd YpPaBHEHUU,
HEPaBEHCTB, CHCTEM; YyMEHHE MPUMEHITh ainredpanyeckue mpeodpazoBaHus,
anmnapar ypaBHEHUI M HEPABEHCTB JJIsl PELIEHUS 3a]a4 U3 Pa3IMYHBIX pa3/IesioB
Kypca,

5) oBnameHue CUCTEMON (PYHKIIMOHAIBHBIX MOHSTHH, (DYHKIIMOHAIBLHBIM
A3BIKOM W CHUMBOJIMKOW; YMEHHME HCIIOJIb30BaTh (DYHKIHMOHAIBHO-TpapUUecKue
IPEICTaBIICHUS JIJIsl OIMCAHMS M aHAJIM3a PeajbHbIX 3aBUCUMOCTEI;

6) oOBJIaJlcHWEe OCHOBHBIMU CIOCOOAMH TPEJACTABIICHUS U aHaJIu3a
CTaTUCTUYECKUX  JaHHBIX; HAJIAYUME MPEACTAaBICHUHA O  CTAaTUCTUYECKHX
3aKOHOMEPHOCTSIX B PEaJbHOM MHUPE U O PA3NMUYHBIX CIIOCO0AX UX H3YyUYEHHs, O
BEPOSITHOCTHBIX MOJIEIIAX;

7) OBIaJE€HHE T€OMETPUUYECKUM S3BIKOM, YMEHHE HCIIOJIb30BaTh €ro JUis
ONMMCAHUS MPEIMETOB OKPYKAlOUIEro MHpa; pa3BUTHE MPOCTPAHCTBEHHBIX
OPEACTaBICHUA M  M300pa3UTENIbHBIX  YMEHHH, NpHOOpPETeHHE  HaBBIKOB
F€OMETPUYECKHUX MOCTPOECHU;

8) YCBOCHHE CHCTEeMAaTHUECKHUX 3HAHUH O IIIOCKUX (UTYpax M MX CBOMCTBAX,
a TaKK€ Ha HaIJSIIHOM YPOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TENAX,
YMEHHE TPUMEHATh CHCTEMATUYECKHE 3HAHUS O HHUX I PEHICHUs
r€OMETPUYECKUX U MPAKTUYECKUX 3aa4;

9) yMeHue u3MEpATh JIMHBI OTPE3KOB, BEJIMYHMHBI YIJIOB, HCIIOIb30BaTh
bopMyIbl TSI HAXOXKACHUS TIEPUMETPOB, TUIOMAAEH 1 00BEMOB T€OMETPUUECKUX

(uryp;



10) ymeHue NpUMEHSTh W3YYEHHBIE MNOHATHS, PE3YJIbTaThbl, METOAbI IS
pelieHus 3ajad MPaKTHYECKOrO0 XapaKTepa M 3aad U3 CMEXHBIX TUCLUHUIUIMH C
UCIIOJIb30BAaHUEM IPH HEOOXOIMMOCTH CIPABOYHBIX MATEPUATIOB, KaJIbKYJSATOPA,
KOMIIBIOTEPA;

11) oco3Hanue 3HaYEHUSI TEOMETPUU JJIs IOBCETHEBHOM )KU3HU YEJIOBEKA;

12) npencraBieHue O TeOMEeTpuM Kak cdepe MaTeMaTHYEeCKOU
NesTeNbHOCTH, 00 »dTamax e€ pa3BUTHs, O €€ 3HAYUMOCTU JUIsl PpPa3BUTHUA
IMBWIN3ALINH;

13) pa3zBuTue yMmeHuil paboTaTh C y4EOHBIM MATEMATUUYECKUM TEKCTOM
(aHanmM3MpoOBaTh, M3BIEKATh HEOOXOAMMYIO HH(OpPMAIUIO), TOYHO U TPaMOTHO
BBIPAJKaTh CBOM MBICIIA C IPUMEHEHUEM MATEMaTUYECKOM TEPMHHOJIOTUU U
CHUMBOJIMKH, TPOBOANTD KJIACCU(PUKALINH, IOTUYECKHUE 0OOCHOBAHUS;

14) Bnagenue 0a30BbIM MOHSATUHHBIM amnnapaToM MO OCHOBHBIM pa3jeiiaM
COJIepKaHMS;

15) cucremaTnveckue 3HaHus O PUTYypax U UX CBOWCTBAX;

16) mpakTU4YeCcKd 3HAUMMBbIE T'€OMETPUUECKHE YMEHHS UM HABBIKH, YMEHHUE
IPUMEHATh HMX K PEIICHUIO TE€OMETPUYECKHMX M HET€OMETPUYECKUX 3ajad, a
UMEHHO:

. n300pakath (PUrypbl HA TUIOCKOCTH;

. UCIIOJIb30BaTh TEOMETPUYCCKHM SI3BIK JUIS ONKMCAHUS IPEIMETOB
OKPYKaIOIIEero MUPA;

. HU3MEPATh JJIMHBI OTPC3KOB, BCIMYMUHLI YIJIOB, BBIYHUCIIATH INIOIIAIU
buryp;

. paciio3HaBaTb H I/I306pa)KaTI> PaBHBIC, CUMMCTPHYHBIC H HOI[O6HI>I€
buryper;

. BBITIOJIHATh TOCTPOCHHSI TEOMETPUYECKUX (GUTYp C  TOMOIIBIO
LHUAPKYJIS U TUHEUKH;

. YyuTaTh W  HCHOJIb30BaTh HHQOpPMAIMIO, MPEACTAaBICHHYIO Ha
yepTekax, CXeMax;

. IIPOBOJIUTH NPAKTUYECKUE PACUYETHI.



ILnanupyemsie (0xuIaEMBbIe) Pe3yaIbTATHI 00y4YeHHsI
MaTeMaTHKH B 7-9 KJaccax

JJMYHOCTHBIE, METAITPEJIMETHBIEN INTPEJIMETHBIE
PE3YJbLTATBI OCBOEHUA COIAEPKAHUA KYPCA MATEMATHUKHU

N3yuenne MareMaTuku criocoOCTBYET (OPMHUPOBAHUIO Y YUAIIMXCS JTHYHOCTHBIX,
MeTanpeIMeTHbIX U MpeIMeTHbIX Pe3yJbTAaTOB 00Yy4YEHUS, COOTBETCTBYIOIIMX
TpeOoBaHUAM (erepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHJAPTa
OCHOBHOT'O O0IIIEr0 00pa3oBaHuUs.

JIn4HOCTHBIE pPe3yJIbTATHI:

)  BocnuTaHWEe POCCHUIMCKON TPaKJAHCKOM MICHTUYHOCTH: MaTPUOTHU3MA,
yBaxkeHHsI K OTe4yecTBY, OCO3HAHHUs BKJIAJa OTEUYECTBEHHBIX YUYEHBIX B Pa3BUTHE
MHUPOBOW HAYKWU;

2)  OTBETCTBEHHOE OTHOIICHHWE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh
00yyarommxcsi K CaMOpa3BUTHUIO U CaMOOOpPA30BaHUI0 HAa OCHOBE MOTHUBAIUU K
00y4YEeHHIO U TO3HAHUIO;

3) OCO3HAHHBIM BBIOOP W TMOCTPOEHHE JaJbHEWIEH WHIWBUIYyAIbHOU
TpaekTopun 0Opa3oBaHWs Ha 0a3e OPHEHTHPOBKM B Mupe Tnpodeccwii u
npoeCCUOHATIBHBIX MPEANOYTEHUH € Y4YETOM YCTOMYMBBIX IMO3HABATEIIbHBIX
MHTEPECOB, a TAaK)K€ HAa OCHOBE (POPMUPOBAHUS YBAKUTEIHHOTO OTHOIICHHS K
TPYAY, Pa3BUTHE OIBITA YYACTHUS B COLIMATIBHO 3HAYUMOM TPYJE;

4)  yMeHHe KOHTPOJIMPOBATH MPOLECC U Pe3yJbTaT yUeOHON U MaTEMATHYECKOU
NEeATENbHOCTH;

5)  KPUTHUYHOCTh MBIIUJICHUS, WHUIMATHBA, HAXOIYMBOCTb, AKTUBHOCThH IpHU
pELIEHNH MAaTEMAaTUYECKUX 3a1a4.

MeTanpeaMeTHblie pe3yJbTaThI:

1)  yMeHHe caMOCTOATENBHO OIpPEACNATh LIETU CBOEro OO0yuYeHHUs, CTaBUTh U
dbopmynupoBath s ceOst HOBBIEC 3a7a4M B yu€Oe, pa3BUBaTh MOTUBBI U HHTEPECHI
CBOEH MMO3HABATEJIBHON JIEATEIBHOCTH;

2)  yMEHHE COOTHOCHUTb CBOM JECUCTBUS C IUIAHUPYEMBIMU pe3yJbTaTaMH,
OCYILECTBIIATh KOHTPOJIb CBOEH JACATEIBHOCTH B IIPOLECCE JOCTHKCHUS
pe3ynbTara, ONpPEeAeNsITh CIOCOObI IEUCTBUM B paMKax MPEAJIOKEHHBIX YCIOBUI U
TpeOOBaHMI, KOPPEKTUPOBATH CBOU JIEUCTBHSI B COOTBETCTBUM C U3MEHSIOLIEHCS
CUTYallUEH;

3) yMeHHEe OomnpenensATh TIOHATHS, CO3/1aBaTh OOOOIIECHMS, YCTaHABIIUBATH
aHAJIOruM, KIacCU(PUIMPOBATh, CaMOCTOSTENIBHO BBIOMPATh OCHOBAHHUS U
KPUTEPUH 17151 KJlaccu(pUKauu;

4)  yMeHHE yCTaHaBJIMBaTh NPUYUHHO-CIICICTBEHHBIE  CBSI3U, CTPOUTH
JIOTUYECKOE PACCYKIEHUE, YMO3aKIoueHue (MHAYKTUBHOE, JEIYKTHUBHOE M IO
AHAJIOTUU) U JIeJaTh BBIBOJIBI;



5)  pa3BuUTHE KOMIETEHTHOCTH B OOJAacTH HCHOJb30BaHUS WH(GOPMAaLUOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHII;

6)  nepBOHAYaJIbHbIE IPEICTABICHUS 00 UIeIX U O METOAaX MaTEMaTUKH KakK 00
YHUBEPCAIBHOM SI3BIKE HAYKH M TEXHUKH, O CPEACTBE MOJCIUPOBAHHUS SABJICHUN U
IPOLIECCOB;

7)  yMeHue BHUJETh MaTeMaTHYECKyl0 3aJady B KOHTEKCTE MpOOJIEMHOM
CUTYAllMM B IPYTUX AUCLUIUIMHAX, B OKPY’KAIOIIEH KU3HY;

8)  yMeHue HaXOAWTh B PA3IUYHBIX HUCTOUYHUKAX MH(POPMAIUIO, HEOOXOIUMYIO
JUISL pelIeHus] MaTeEMaTHYECKUX MPOOJIeM, U MPEACTaBIATh €€ B MOHATHON (opMme,
OPUHUMATh PEIICHUE B YCIOBHUAX HENOJHOW WM H30BITOYHOM, TOYHOM WU
BEPOSITHOCTHON MH(MOpMAITNH;

9)  yMeHue NOHMMAaTh U HCIOJIb30BATh MATEMATUUYECKUE CPEICTBA HATIISIHOCTH
(rpaduku, TabMMLBIL, CXEMbl W JIp.) A WUIIOCTPAlUU, HHTEpPIpETaluH,
apryMeHTaluu;

10) yMeHume BbIIABHraTh THUIOTE3bl MPH PELICHUM 3a/ayd, [OHUMATh
HEOOXOIUMOCTh UX MPOBEPKU;

11) nDoHMMaHuE CYIIHOCTH aIrOPUTMHUYECKUX NPEINUCAaHUM U  yMEHHue
JEHNCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM AJITOPUTMOM.

IIpeameTHbIe pe3yabTaThI:

1)  oco3HaHue 3HAUYECHMS] MATEMAaTUKU ISl TOBCEIHEBHOM KU3HH YEIOBEKA;

2)  mOpeicTaBICHHE O MaTeMaTU4YecKOM Hayke Kak cdepe MaTreMaTHueCKON
NeATeNbHOCTH, 00 JTamax e€ pa3BUTHS, O €€ 3HAUMMOCTH JUIsl Pa3BUTHUSA
IMBUJIU3ALINH;

3)  pa3BuTHME YyMEHUH paboTaTh C Y4E€OHbIM MaTeMAaTUYECKUM TEKCTOM
(aHaIM3UpPOBaTh, W3BJIEKATh HEOOXOAMMYIO HH(POpPMAIMIO), TOYHO U TPaMOTHO
BBIPA)KaThb CBOM MBICIIA C TPUMEHEHUEM MAaTEMaTUYECKOM TEPMHHOJIOTUU U
CUMBOJIMKH, TPOBOJUTH KJacCU(UKAIUH, JIOTHYECKHE 0OOCHOBAHMUS;

4)  BnageHue 0a30BbIM MOHSATUHHBIM ammapaToM IO OCHOBHBIM pa3jenam
COJIepIKaHMUS;

5)  OpakTUYECKH 3HAYUMble MaTEMaTUYECKME YMEHUS M HaBBIKU, HUX
IPUMEHEHUE K PpEIICHUI0O MaTeMaTH4YEeCKUX M HEMaTeMaTU4YeCKHX 3ajad,
[PEAINONaramllee yMEeHUs:

BBINIOJIHATh BBIYMCIICHUS C HAaTypaJibHbIMU 4YHCIIaMH, OOBIKHOBEHHBIMH U
JECSITUYHBIMU JPOOSIMH, ITOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YU CIIAMU;

pelath TEKCTOBBbIE 3aJaud apUPMETHYECKUM CIOCOOOM U C  IOMOIIBIO
COCTaBJICHHUSI U PELLICHUS YPaBHEHNUN;

n3o0paxath (PUTyphl Ha TUIOCKOCTH;

MCII0JIB30BaTh T€OMETPUUECKUI «A3BIK» ISl ONHUCAHUS NIPEAMETOB OKPYKAOLIETO
MUDa;

U3MEPATH JJIMHBI OTPE3KOB, BEIUYMHBI YIJIOB, BBIYMCIATH IJIOMIAIA U OOBEMBI
buryp;

pacrno3HaBaTh U U300paxkaTh paBHbIE U CUMMETPUYHbBIE QUTYPHI;

IPOBOJUTH HECIIOKHBIE IPAKTUUECKUE BBIUMCIEHUS C MPOLIEHTAMM, UCIIOJIb30BATh
IPUKUIKY U OLICHKY; BBIMOJHATH HEOOXOAMMbIE U3MEPEHHUS;



UCIIOJIb30BaTh OYKBEHHYIO CUMBOJIUKY JUIsl 3alUCU OOIMX yTBEPKICHUN, HOpMYI,
BBIPa)KCHUM, YPABHEHN;

CTPOUTH Ha KOOPJIMHATHOM TUIOCKOCTH TOYKH I10 33JIaHHBIM KOOpIUHATAM,
OTpEeENATh KOOPUHATHI TOUECK;

YUTATh ¥ UCTIOJIB30BaTh HHPOPMAIIUIO, TPEJCTABICHHYO B BUJIE TAOIHUIIHI,
JauarpamMMsbl (CTOJI0YaTOM WM KPYTroBOi), B rpaduuecKoM BU/IE;

pemaTh NpocTeire KOMOMHATOPHBIE 3a/1a4d IEpeOOPOM BO3MOKHBIX BApUAHTOB.

Apudpmeruxka
I1o oxoHYaHMK U3yYEHUS KypCa yUalluics HayYuTCs:
o OCOOEHHOCTH JIECITUYHON CUCTEMbI CUMCIICHUS;
o UCIIOIb30BaTh  IOHATHUSA, CBA3aHHbBIE C  JIEJIMMOCTBIO

HaTypaJbHbIX YUCE,

o BBIpA)KaTh 4YHUCIa B OJKBUBAJIEHTHbIX (opMax, BbIOHMpas
Haunbosee MOAXOIAUIYIO B 3aBUCUMOCTH OT KOHKPETHON CUTYalluy;

o CPaBHUBAThH U yHOPSAI0YHUBATh PALIMOHATIBHBIE YNCIA;

o BBINIOJIHATH BBIYHUCIICHUS C PAlMOHAIBHBIMUA YHCIIAMHU, COYETAs!
YCTHBIE U MUCbMEHHBIE TPUEMBI BBIUMCIICHUN, IPUMEHEHUE KaIbKYJIATOPA;

o UCIIOJIB30BaTh  IIOHATUS W yMEHUsS, CBA3AHHBIE C
OPONOPLHOHATBHOCTBIO  BEIMYHMH, MPOLEHTAaMH, B XOJ€ pEUICHUs
MaTEeMaTUYECKUX 3a7ad M 3a7ad M3 CMEXHBIX MPEIMETOB, BBINOIHAThH
HECJIOKHBIE IPAKTUYECKUE PACUETHI,

o aHaAJIM3UPOBaTh TpadUKU 3aBUCUMOCTEH MEXAY BEITUYMHAMU
(paccrosiHue, Bpemsi; Temreparypa u T.I1.).

anmuﬁc;z nojydum 603MOMNCHOCMb.
L4 NO3HAKOMUMbCA C NO3UYUOHHbIMU cucmemamu

CUUCTIeHUsL C OCHOBAHUAMU, omauyHvimu om 10;

o Yenyoumos u pazeums npeocmasienus 0 HAmypaibHblX
YUCIax U COUCMBAX 0eUMOCTIU,

o Hay4umocs UCNOIL3068AMb npuémol,
payuonanuzupyrouue 8LIYUCTCHUS, npuobpecmu HABbIK
KOHMPOIUPOBAMb BbIUUCIEHUS, 8bIOUPAs NOOX00AWUL Ol CUmMyayuu
cnocoo.

YuciioBble M OYyKBEHHbIC BHIPAKECHUSA. Y PaBHEHUS
I1o oKOHUYaHMK U3y4YeHUs Kypca YyUYalluics Hay4YnTCs:
o BBIIIOJIHATD OIIEPALIUM C YACIOBBIMU BBIPAKECHUSIMU;

o BEITIOJHATHh TPe0oOpa3oBaHusi OYKBEHHBIX BBIPAXKCHUN
(packpbITHE CKOOOK, TPUBEICHUE MOIOOHBIX ClIaraeMbIX );
o peuniarh JIMHEWHbIE YypaBHEHHS, PEIIaTh TEKCTOBHIE
3a/1auu anredpandecKuM METOIOM.
Vuawuiica nonyyum 6o3modrcHocmy:



o paseums npeocmasieHusi 0 OYKBEHHbIX BbIPANCEHUAX U
ux npeobpazo8aHusx,

o ognademsv  CNEYUANbHLIMU — NPUEMAMU  peuleHUs]
VPAaGHeHUll, NpUMeHAmMb annapam YpaeHeHUull O peuleHus Kak
MEeKCMOBbIX MAK U NPAKMUYECKUX 3a0ay.

I'eomerpuueckue purypsl.
N3mepenne reoMeTpUYeCKUX BeJTHIUH
[To okOHYaHWMK U3yUYEHUS Kypca YUalIUNCs HAYUUTCS:
o pacrio3HaBaTh Ha 4YEPTEKaxX, PUCYHKaX, MOJACISIX U B

OKpY’KalolleM MHpE IUIOCKHE M MPOCTPAHCTBEHHBIE T'€OMETPUYECKHE
(GuUrypsl 1 UX 3JIEMEHTHI;

o CTPOHTD YTIIBbI, OMPEACIIATh UX TPATYCHYIO MEPY;

J pacriozHaBaThb U U300pakaThb pa3BEPTKH  KyoOa,
OpSMOYTOJIBHOTO — TapajieNienunena,  MNpPaBWIBHOW  MHUPaMUIBL,
IWIMHIpPA U KOHYCA;

J OTIPEAETSATH MO TUHEHHBIM pa3MepaM pa3BEPTKH PUTYPHI
JUHEHHBIE pa3Mepbl caMoil purypsl 1 Ha000pOT;

o BBIUUCIATH 00BEM IMPSIMOYTOJIBHOTO Mapalijiesienumneaa 1
KyoOa.

Yuawuiica nonyuum 6o3moorcHocmu:
J HAYYUmovCs  BbIYUCTAMb  00BEM  NPOCMPAHCMBEHHBIX

eeomempudeckux — @ueyp,  COCMAGIEHHbIX U3 NPAMOY20TbHbIX
napanienienuneoos;

o yenyoums U pazsumv  NpeocmagieHus o
NPOCMPAHCMBEHHBIX 2e0MemMPU1ecKux guaypax;

o HAYYUmMuCsl NPUMEHAMb NOHAMUE pa38EPMKU  OJid
8bINOIHEHUS NPAKMUYECKUX PACUEMO8.

DJIeMEeHTBI CTATHCTHKHU, BepoATHOCTH. KoMOnHaTOpHBIE 3a12a4n
I1o oxOHYaHMK U3yYEHUS KypCa yqalluics HayYuTCs:
o UCIIOJIb30BaTh MPOCTEHIINE CIOCOObI MPEICTABICHUS U

dHaJIn3a CTaTUCTUYCCKHNX NJAHHBIX,

° pemath KOMOWHATOPHBIC 3aJaud Ha HaXOXKICHUE
KOJINYECTBAa OOBEKTOB I KOMOWHAIIHHA.

Yuawuiicsa nomyuum eozmoorcnocme:
o npuobpecmu NepeOHAUANbHBIN ONbLM OP2AHU3AYUU cOOpa

OAHHLIX NpU  NPoBedeHUuU oOnpoca  OOWECMBEeHH020  MHEHUS,
OCYWeCcmensims UxX auaiu3, npeocmasisims pe3yibmamsl Onpocd 6
sude mabauyvl, OUAPAMMbL;

o HAYYUMbCS  HEKOMOPbIM — CHeYUAIbHbIM — NpUuemam



peutenus KOMOUHAMOPHBIX 3a0ad.

Harasianas reomerpus

BBITyCKHHUK HAyYHUTCS:

* pacro3HaBaTh Ha YepTekaxX, pUCYHKaX, MOJEISAX U B OKPYXKalOLIEM MUPE
TUIOCKHUE ¥ IPOCTPAHCTBEHHBIC TEOMETPUUYECKHIE (PUTYPHI;

* pacro3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJBHOTO TapaljIeenuIe/a,
NPaBIJILHOW MUPaMUJIbI, IUJIUHAPA U KOHYCA,;

* CTPOUTH PA3BEPTKHU KyOa M MPSIMOYTOIHLHOTO NapalJIe/ICTHIICIa;

* ONIPE/ICIATh TIO JIMHEWHBIM pa3MepaM pa3BEPTKH (PUTYPHI JIMHCHHBIE
pa3Mepsl camoii (UTYpBI U HA000POT;

* BBIYUCIIATH 00BEM MPSIMOYTOJILHOTO Mapajuiesenumnesia.

Buoinyckuuk noayuum 603MOoMCHOCIb.

* HAYYumsCs BbIYUCTAMb 00bEMbI NPOCMPAHCMBEHHBIX 2E0MEeMPUUECKUX
@ueyp, cocmagienHblx U3z nPAMoy20abHbIX NAPALLEIeNnUneoos.

HarypaabHnblie ynciaa. Ipoou. PanuonanbHbie ynciaa

BBITTyCKHHUK HAyYNTCS:

* IOHUMATh OCOOEHHOCTHU JACCITHYHOU CUCTEMBI CYHCIICHUS;

* ONIEPUPOBATH TOHSATUSMHU, CBS3AHHBIMH C JIETUMOCTBIO HaATypaIbHBIX
YHCel;

* BRIpaXKaTh YHCIIAa B OKBUBAJCHTHBIX (opmax, BbIOMpas HaubOoJee
MOJIXO/ISAIIYIO B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIIHH;

* CPAaBHHMBATh M YIIOPSA0YUBATH PAIlMOHAIBHBIC YHCIIA;

* BBITIOJTHATH BBIYUCIICHHUS C PAallMOHATBHBIMH YHCIIAMH, COUYETas YCTHBIC U
MUChMEHHBIC TIPUEMBI BBIYUCICHUH, MPUMEHEHHE KATbKYJIISATOPA;

* HCTIOJIb30BaTh MOHATHUS M YMEHHS, CBS3aHHBIE C MPOMOPIHUOHATHLHOCTHIO
BEJIMYMH, TPOICHTAMH, B XOJE pEIICHUS MaTeMaTHYEeCKUX 3aJad W 3aJad u3
CMEXHBIX TIPEIMETOB, BBITIOJHATH HECIIOKHBIC TPAKTUYCCKUE PACUETHI.

Boinyckuux noayuum 603MoMCHOCIb!

* HO3HAKOMUMBCA C NOSUYUOHHBIMU CUCTMEMAMU CHUCTEHUSI C OCHOBAHUAMU,
omauynvimu om 10;

* Yenyoums u passums npedCcmasieHus 0 HAMYypPaibHbIX YUCIAX U CBOUCMBAX
oenumocmu,

* HAQYUuUmsbCs UCNONIb308AMb NPUEMBL, DAYUOHATUIUPYIOWUE BbIYUCTIeHUS,
npuobpecmu NPUBLIYKY KOHMPOIUPOBAMb BbIYUCIEHUSL, 8blOUPAS NOOXOOAUWUL 05
cumyayuu cnocoo.

JdedcTBUTE/IbHBIC YHUCJIA

BrinyckHUK Hay4uuTcs:

* UCIIOJIb30BATh HAYAJIBHBIE MPEJICTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX
Yucel,

* OICPUPOBATHh IOHATUEM KBAJAPaTHOIO KOPHS, IPUMEHATH €r0 B
BBbIUUCJICHUSAX.

Buinycknuk nonyuum 603moducHocmy:



* pazeums NPeoCcmasiienue 0 YUcie U YUCI08blX CUCMEMAX OM HAMYpPalbHbIX
00 O0elcm8UmMenbHbIX YUcel, 0 pOoau 8bIYUCIECHUL 8 NPAKMUKE,

* pazeumov u yenyoums 3HAHUA O OeCAMUYHOU 3aNUCU OeliCMBUMETbHBIX
yucen (nepuoouyeckue u Henepuoouseckue opoou,).

N3mepenusi, npuOJINKeHUs1, OUCHKHU

BrinmyckHUK HAyduTCS:

* UCTIOJIB30BATh B XOJE pELIECHHUs 3a/Jad JJIEMEHTApHBIE MpPE/ICTABICHUS,
CBSI3aHHBIE C MPUOINAKEHHBIMU 3HAYECHUSAMU BEITUYUH.

Buvinycknuk nonyuum 603moxicHoCmb:

* NOHAMb, YMO YUCTOBble OaHHble, KOmopbvle UCNOAb3VIOMCA — OJif
Xapakxmepucmuku 00beKmos oKpy#caowe2o Mupa, AeIA0mes npeumyuecmeeHHo
APUOTUNCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX 3HAYEHUL, COOepHCAUUXCS 8
UHDOPMAYUOHHBIX UCIOYHUKAX, MOHCHO CYOUMb O NOCPEUWHOCIU NPUOTUNCEHUS],

* NOHAMb, YMO HNOCPEUWHOCMb pe3VIbmama BblYUCIeHUL OO0JNCHA OblMmb
couzMepuMa ¢ NOZPeUtHOCHbIO UCXOOHBIX OAHHbIX.

AJire0OpanyvecKkue BbIPaKeHUs

BbINTyCKHUK HAYyUUTCS:

* OIIEpUPOBATH HOHSATUSIMU «TOXJIECTBOY, «TOXJIECTBEHHOE
npeoOpa3oBaHuey, pelIaTh 3ajlauu, cojeprKailue OyKBEHHbIE JaHHbIE; pabOTaTh C
dbopmynamu;

* BBITIOJIHATh MPEOOpa30OBaHUsI BBIPAKEHUM, COJCPXKALIUX CTEIEHU C
IIETBIMA TTOKA3aTENISIMU M KBaJIpaTHbIC KOPHU;

* BBITIOJTHATH TOKJIECTBEHHBIE TIPEOOPa30BaHUS PAITMOHAIBHBIX BBIPAXKEHUHN
Ha OCHOBE MPaBWJI JICHCTBUI HAJl MHOTOYWICHAMH U aITreOpandecKuMH IpOOsSMHU;

* BBITIOJTHATH PA3JI0KEHNE MHOTOWICHOB Ha MHOKHUTEIIH.

Buvinyckuux noayuum 603MOoMCHOCHb HAYUUMbCAL:

* BbINOJIHAMb MHO20ULA208blEe NPe0OPA3Z08AHUS PAYUOHAILHBIX BbIPANCEHULI,
NPUMEHSISL WUPOKULL HAOOP CnOCc0008 U NPUEMOS;

* NPUMEHSAMb MONCOECmBEHHble NPeoOpa308aHus Ol peuleHus 3a0ad u3

PA3IUYHBIX pazoenos Kypca (Hanpumep, o151 HAX0HCOEHUs.
Haubonbue20/HauMeHbLULe20 3HAUEeHUS BbIPANHCEHUS).
YpaBHeHus

BrinmyckHUK HayuuTCs:

* pelaTh OCHOBHBIE BU/Ibl PALIMOHAIBHBIX YPABHEHUN C OJHOM IIEPEMEHHOM,
CUCTEMBI JIBYX YPAaBHEHUH C JBYMs [IEPEMEHHBIMU;

* IOHUMAaTh YPaBHEHHME KAaK BAXKHEUIIYI0 MAaTEMATHYECKYI0 MOJEIb IS
OMMCAHUS M U3YyYEHHUS Pa3HOOOpa3HbIX pealbHBIX CUTYallMi, peliaTb TEKCTOBHIE
3a/1auu anredpandyeckuM METOJIOM;

* IPUMEHSATHh IpauuecKkre MPEJCTaBICHUS AJS MCCIEAOBAaHUS YpaBHEHU,
VICCIIEOBAHHUS U PELICHHS CUCTEM YPAaBHEHUH C IBYMS IIEPEMEHHBIMHU.

Buinycknuk nomyuum 603mM0iCHOCMY:

* 0671a0emb CHEeYUANbHbLIMU NPUEMAMU  peuleHUus YPAGHeHUll U Cucmem
VPAaeHeHUll,  YBEPeHHO  NpUMEHSAMb  annapam  ypasHeuuil Ol peuleHus
PA3HO0OPA3HBIX 340 U3 MAMEMAMUKU, CMEN’CHBIX NPeOMemos, NPAKMUKU,



* npumMeHAms epaguueckue npeocmasieHus 01 UCCIe008aHUs YPasHeHUl,
cucmem ypasHeHut, cooepicauux OyKeeHHvle Kodppuyuenmeoi.

HepasencrBa

BrinyckHuK Hay4uuTcs:

* IOHAMATh W TPUMEHATh TEPMHUHOJOTUIO W CHUMBOJIMKY, CBS3aHHBIC C
OTHOIICHUEM HEPaBEHCTBA, CBONCTBA YMCIIOBBIX HEPABCHCTB;

* pemiaTh JIMHEWHBbIE HEPABEHCTBA C OJHOM TMEPEMEHHOW M HX CHUCTEMBI;
pemaTh KBaJgpaTHbIC HEPABEHCTBA C OTIOPOM Ha rpadudecKre MPeaCTaBICHHUS;

* MPUMEHATH alrmapaT HEPABEHCTB IS PEHICHUs 3a7ad W3 PasIddHBIX
pa3ziesoB Kypca.

Buvinyckruk nonyyum 603mM04#CHOCHb HAYYUMBC:

* pasHoOOOPA3HBIM  NPUEMAM  OOKA3AMENbCMEd HEepPABEeHCMS,  Y8EPEeHHO
NpUMEHAMb  annapam  HepaseHcme Ol peueHus  pazHo0Opa3HuIX
MamemMamuyeckux 3a0ay U 3a0a4 U3 CMeNCHbIX NpeoMemos, NPAKmuKu,

* npumMeHAms 2paguieckue npedcmasierus 0 UCCIe008aAHUsL HEPABEHCMS,
cucmem HepaseHcms, cooepicaux OyKeeHHvle Kodppuyuenmoi.

OcHoBHbIE IOHATHS. UKc10BbIe QYHKIIMU

BrinyckHUK HayuuTC:

* IOHMMATh W UCIOJIb30BaTh (QYHKIIMOHAIHHBIC TTOHATHS U S3BIK (TEPMUHBI,
CHUMBOJINYECKHE 0003HAUCHUSA);

* CTPOUTH TpadUKH DIEMEHTApHBIX (YHKIHMI; HCCIIeI0BaTh CBONCTBA
YUCJIOBBIX (PYHKITUN HA OCHOBE M3yUYCHUS MMOBEJICHUS UX TPa(UKOB;

* IOHUMAaTh (YHKIHMIO KaK BaKHEUITYI0 MaTeMaTHYECKYI0 MOJEb IS
OMHMCAHUSl  MPOIECCOB U  SABJICHUM  OKPYXKAIOIIEr0  MUpa, MPUMEHSTh
(GYHKIMOHATBHBIA S3BIK JJII OMUCAHUS W HMCCIENOBAHUS 3aBUCUMOCTEH MEXITY
(bU3HIECKIMU BETMIHMHAMH.

Buvinycknuk nonyuum 603mMo#CHOCHb HAYYUMBCL:

* NPOBOOUMDb UCCEO08AHUS, CEA3AHHbIE C U3YUeHUeM CE0UCME (DYHKYUl, 8
MOM YUCIe C UCNOIb308AHUEM KOMNbIOMepa;, HA OCHO8e 2PAPUKO8 U3VUEHHBIX
dyukyuii  cmpoums  Oolee  ClOJCHble  epaghuku  (KYCOUHO-3A0aHHble, C
«BLIKOJIOMBIMUY MOYKAMU U M. N.);

* UCNONL308AMb PYHKYUOHANIbHBIE NPEOCMABIEHUsl U CEOUCMBA PYHKYULL
O0J151 peuleHUss MamemMamu4ecKux 3a0ay u3 pasiuynslx pasoenos Kypcd.

Yuc/ioBble MOC/IEA0BATEIHLHOCTH

BrinyckHuK HayuuTcs:

* IOHMMATh ¥ WCIIOJB30BaTh SI3bIK IOCIEAOBATEIBHOCTEH (TEPMUHBI,
CHMBOJINYECKHE 0003HAUECHUSA);

* IPUMEHATHh (OPMYJIbI, CBSI3aAHHBIE C apUPMETUUIECKON U T€OMETPUUYECKOMN
mporpeccueii, u ammapar, cPOPMUPOBAHHBIM TPH W3YUYEHUU APYTUX Pa3/IeioB
Kypca, K pelIeHU0 3a/1a4, B TOM YHCJIE C KOHTEKCTOM M3 PEAIbHON KU3HH.

Buvinycknuk nonyyum 603mM0o#CHOCHb HAYYUMBCL:

* pewiams KOMOUHUPOBAHHbIE 3A0a4lU C NPUMEHEHUEM QOpMYT N-20 YleHd U
CYMMbl NEpevlX N 4YNeHO8 aApU@dMemuiecKkol U 2eoMempuyeckol npocpeccul,
NPUMEHSS NPU SMOM annapam ypaeHeHUll U HepaseHCme,



* NOHUMAMb  APUPMEMUUECKYI0O U 2e0OMemPUUecKyio Npocpeccuro  Kak
@YHKYUU HAMYpParbHO20 ap2yMeHma, Ces3bl8amsv apuhMemudecKyro npocpeccuio ¢
JIUHEUHbIM POCMOM, 2e0MEMPUUECKYI0 — C IKCHOHEHYUANbHBIM POCHIOM.

OnucarejbHasi CTATUCTHKA

BBITyCKHUK Hay4IUTCS MCIIOJIH30BATh MPOCTEHIIIIE CITOCOOBI TTPEICTABICHUS
Y aHaJIM3a CTAaTUCTHYECKUX JTAaHHBIX.

Buvinycknuk nonyuum 603modcHOCmb HpuoOOpecmu nepeoHaAYalbHbIL ONbIM
opeaHuzayuu coopa OAHHBIX NPU NPOBEOEHUU ONpPOCa O0OWECMBEHHO20 MHEeHUs,
0CYWecmsaiamy Ux auaiu3, npeodcmasisims pe3yibmanmvl ONpoca 8 guoe maoauybsl,
ouazpammot.

Cuyuaiinbie COOBITHSI M BEPOSITHOCTD

BrITyCKHUK HaydHuTCS HaXOAUTh OTHOCHUTEIBHYIO YaCTOTY W BEPOSTHOCTH
CIIy4aifHOTO COOBITHS.

Buinycknuxk  nonyyum 803M0dCHOCMb  npuodpecmu  Onvlm NPOBeOeHUs]
CIYYAUHBIX IKCNEPUMEHMO8, 6 MOM YUCle C NOMOWbIO KOMNbIOMEPHO20
MOOenUposanusl, UHMepnpemayuy ux pe3yiomamos.

KomOunaropuka

BhIlTyCKHUK Hay4duTCsl periaTh KOMOMHATOPHBIC 3aayll Ha HaXOXKICHHE
yuciaa 00ObeKTOB UM KOMOWHAIIMH.

I'eomerpuyeckue purypsi

BrinyckHuK HayuuTcs:

* MOJb30BATHCSI  SI3BIKOM ~ TEOMETPHHM I ONUCAaHUA  MPEIMETOB
OKPY>KaroIlero Mupa U uX B3aMMHOTO PacIOJIOKEHHUS;

* pacro3HaBaTh M M300pa)kaTh Ha YepTekax U PUCYHKAX T'€OMETPUYECKUE
burypsl 1 Ux KOHGUTYpaIIUU;

* HAXOJWTh 3HAYCHUS JJIUH JIMHCWHBIX 3JIEMEHTOB (UTYp M WX OTHOIICHUS,
rpagycHyro Mepy ymioB oT 0° mo 180°, mpumeHsisi onpenesieHus, CBOWCTBA U
OpU3HAKU (QUIYyp U UX BJIEMEHTOB, OTHOWIEHUS (uryp (paBeHCTBO, MOAOOME,
CUMMETPHH, TOBOPOT, apaJIeJIbHBINA MEPEHOC);

* ONEPUPOBATH C HAYAJIBHBIMU TOHSITHSIMU TPUTOHOMETPUU M BBINOIHATH
DJIEMEHTAPHEIE OTneparuy Hajl GyHKIIUSIMH YTIIOB;

* peliath 3a7a4d Ha J10Ka3aTelIbCTBO, OMUPAsICh HAa W3YUYEHHBIE CBOWCTBA
buryp u OTHOUIEHMH MEXKJIYy HUMHU M TPUMEHSS HW3YYCHHBIE METO/IbI
JI0KA3aTeIbCTB;

* pellaTh HECJIOXKHBIC 3aJjadyd  Ha TMOCTPOCHHUE, MPUMEHSSI OCHOBHBIC
AITOPUTMBI TTIOCTPOCHUS C TTIOMOIIBIO IIUPKYJIS U JTMHCHKH;

* pemaTh NPOCTEHIIINE TNIAHUMETPUYECKUE 3a/1a4d B IPOCTPAHCTBE.

Buvinycknuk nonyuum 603modcHocmy:

* 0671a0emb Memooamu peweHus 3a0a4 Ha 8blYUCIeHUs U 0OKA3AMeNbCMEa:
MemoooM Om NPOMUBHO20, MEMOOOM NOO0OUsL, MeEMOOOM nepedbopa 8apuanmos u
MEmMOOOM 2e0MEMPUUECKUX MeC MOYEK,

* npuobpecmu onvlm npumeHeHus aneebpauyecko2o u
MPUSOHOMEMPUYECKO20 — annapama U uoei  O8UMCEHUsl Npu  peuleHuu
2eomempudecKux 3a0ay;



* 061a0emb MPAOUYUOHHOU CXeMOU peuleHUus 3a0aiy HA NOCMpoeHue ¢
HOMOWBIO  YUPKYIISL U JIUHEUKU.AHAIU3, NOCMpOoeHue, O00KA3ameibCmeo U
uccreoosanue,

* HAYYUMbCS peuams 3a0a4u Had NOCMPOeHUE MemMOOOM 2eOMeMmpPU4ecKko20
Mecma mouexku ,Memooom no0oous;

* npuobpecmu OnviM UCCLE008AHUSL CBOUCME NIAHUMEMPUUECKUX Gueyp ¢
NOMOWBIO KOMNLIOMEPHBIX NPOSPAMM,

* npuobpecmu OnvIM GbINOJHEHUS NPOeKmo8 no memam «l eomempuuecxue
npeobpaszosanus Ha niockocmuy, «llocmpoenue ompeskos no popmyne.

N3mepenne reoMeTpuYeCKUX BeJTUYUH

BrinyckHuK HayuuTcs:

* HCIIOJIB30BAaTh CBOMCTBA W3MEPEHUs [UIMH, IUIOIIAJAEH W YIJIOB IIPU
peIIeHNM 3a7a4 Ha HaxOXKJIECHWE JUIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JTHHBI
JyTH OKPY>KHOCTH, TPaJTyCHON MEepHhI yIJa;

* BBIYHCIIATH TLJIOTIIA T TPEYTOJIbHUKOB, MPSIMOYTOJIbHUKOB,
napajijIeIorpaMMOB, TpamneIuii, KpyroB U CEKTOPOB;

* BBIUUCIISTH JJIMHY OKPYKHOCTH, JUIMHY TyTH OKPY>KHOCTH;

* BBIYHMCIIITh JUIMHBI JIMHEHHBIX 3JIEMEHTOB (PUTYp M HMX YIJIBbI, MCIOJbB3YS
bopMyIIBI UTHHBI OKPY>KHOCTH W JJIMHBI AYTH OKPYXKHOCTH, (POPMYJIBI TUTOIIAACH
duryp;

* pemiaTh 3a7a4d Ha J0Ka3aTeIbCTBO C HMCIOJIH30BaHHUEM (HOPMYI JIJTUHBI
OKPY>KHOCTH | JITTUHBI TyTH OKPY>KHOCTH, HOpMYyJI TIomaaeu Guryp;

e pemaTh ~ MPAaKTHYECKWE  3a/Jadd, CBSI3aHHBIE C  HAXOXKICHUEM
Ir€OMETPUYECKUX BEJIMYMH (MCIOJIB3Ysl MPU HEOOXOJAMMOCTH CIPABOYHUKU U
TEXHUYECKHUE CPEJICTBA).

Buinycknuk nonyuum 603mMo4cHOCMb HAYYUMBCSL:

* gLIYUCTAMb  NAOWAoU  ueyp, COCMABIEHHbIX U3 08YX UIU 0Oojee
NPAMOY20NbHUKOS, NAPATLIENI0ZPAMMOS8, MPeY20IbHUKO8, Kpyed U CeKmopa,

* GLIYUCTAMb — NAOWAOU — MHO20Y20NbHUKOS,  UCHOAb3YSI  OMHOUEHUS]
PABHOBEUKOCIU U PABHOCOCMABLIEHHOCMU,

* NpUMeHAmMb aneedpaudecKuil. U mpueoHOMempudecKull annapam u uoeu
O0BUDIICEHUS. NPU peuleHUl 3a0ay Ha 8blYUCTeHUe NI0UA0eltl MHO20)201bHUKOS.

Koopaunarsl

BrimyckHuK HAyduTCS:

* BRIUHMCIIITh JUIMHY OTpe3Ka MO KOOPJHWHATaM €ro KOHIIOB, BBIYHCIISTH
KOOPJIMHATHI CEPEIUHBI OTPE3Ka;

* HCIIOJIb30BaTh KOOPJIWHATHBIM METOM IS M3Y4YCHUS CBOWCTB MPSAMBIX U
OKPY>KHOCTEM.

Buinycknuk nonyuum 603modrcHocms:

* 081a0emb KOOPOUHAMHBLIM MEmOO0OM peueHUsl 3a0ay HA BGbIYUCIEHUS U
0oKazamenbCcmaea,

* npuobpecmu  ONbIM  UCNOJIL30BAHUSL  KOMILIOMEPHLIX NPOSPAMM  OJifl
AHANU3a 4YacCMHbLX CIY4aes 83AUMHO20 PACHONONCEHUS OKPYHCHOCHEU U NPAMBIX,



* npuobpecmu  onvim BbINOJIHEHUS Npoekmos Ha memy «lIpumenenue
KOOpOUHAMHO20 ~ Memood  Npu  peuleHuu  3a0ay  Ha  BbIYUCTEHUS U
00KA3amebCmea.

BekTopsl

BrITyCKHHUK HAydUTCS:

* ONIEPUPOBATH C BEKTOPAMH: HAXOJIUTh CYMMY W Pa3HOCThb JBYX BEKTOPOB,
3aIaHHBIX TE€OMETPUUYECKH, HAXOAUTh BEKTOP, PaBHBIN MPOW3BEICHUIO 3aJaHHOTO
BEKTOpA HA YHCIIO;

* HAXOJWTHh I BEKTOPOB, 3aJaHHBIX KOOPJAMHATAMH: JUIMHY BEKTOPA,
KOOpPJAWHATBI CYMMBI M Pa3HOCTH JBYX U 0ojee BEKTOPOB, KOOPJIUHATHI
NPOM3BEACHUS  BEKTOpa Ha  YHCJIO, TPUMEHsSIS TIpU  HEOOXOIUMOCTH
COYETAaTENIbHBIN, IEPEMECTUTEIIBHBIN U PACTIPENCIIUTENbHBIA 3aKOHBI;

* BBIYUCJIATh CKaJISIPHOE TMPOU3BEJACHUE BEKTOPOB, HAXOJIUTh YTOJI MEXKTY
BEKTOPAMH, YCTAHABIUBATH NEPIEHIUKYISIPHOCTD MPSMBIX.

Buinycknuk nonyuum 603moaxcHocms:

* 0811a0emb BEeKMOPHLIM MemMOOOM OJisl peuleHus 3a0ay HA BblYUCIEeHUS. U
0oKA3amebCcmea,

* npuobpecmu  OnvlM BbINOJHEHUS NPOEKMO8 HA meMmy «NpUMeHeHue
8EKMOPHO20 Memooa npu peueHuu 3a0ad Ha 8bIYUCIEHUS U 00KA3AMeNbCMEay.



Tpe6oBaHus K YPOBHIO IOATOTOBKH BbIIyCKHUKOB

B pesynbrate wu3ydyeHus Kypca MaTEeMaTUKH YYEHHK JOJDKEH 3HaTh/
NOHUMATH:
L CyIIECTBO  MOHATUS  MAaTeMaTH4YEeCKOro  JTOKA3aTelbCTBa;

IpPUMEPBI J0KA3aTEIbCTB;

m CyIIECTBO  IOHATUS  AJITOPUTMA; MPUBOAUTH  IPUMEPHI
aJIrOPUTMOB;
u KaK HCHOJIB3YIOTCS MaTeMaTudeckue (hopMyibl, ypaBHEHUS U

HCPABCHCTBA, IMPUMCPEI UX IMPUMCHCHHA IJIA PCIICHUA MAaTCMATHYCCKHUX H
IMPAKTUYCCKHUX 3aaa4,

u KaK  MaTeMaTH4YeCKH  OMpENEeICHHbIE  (PYHKIHH  MOTYT
ONUCHIBATh peajbHbIE 3aBUCHUMOCTH; NPUBOAUTH MPUMEPBI  TaKOIro
OIIMCaHUS;

u KakK HOTp€6HOCTI/I IMPAaKTUKH IIPHUBCIIM MATCMATHYCCKYIO HAYKY
K HCO6XOI[I/IMOCTI/I PaCIuPCHUA ITOHATHA YHUCJIA,

u BEPOSITHOCTHBI ~ XapaKTep MHOTHX  3aKOHOMEPHOCTEU
OKPYXAIOUIEro MUpa; MPUMEPHI CTATUCTHUYECKUX 3aKOHOMEPHOCTEW W
BBIBO/JIOB;

u KakKUM 00pa3oM T'€OMETpHsS BO3HHMKJIA U3 MPAKTHYECKUX 3ajaad
3eMiIeMepHs; TPUMEPHI TEOMETPUUECKUX OOBEKTOB M YTBEPKICHUM O HUX,
BAXKHBIX I IPAKTUKH;

u CMBICIT HJI€aIN3allii, TTO3BOJISIIONIECH pelIaTh 3a4a4u PEeaIbHON
JNEUCTBUTEILHOCTH MAaTeMaTUYECKUMHU METOJaMHU, TMPUMEPbl OIIMOOK,
BO3HUKAIOLIUX IPU UACATU3ALNH.

Apudmeruka
Ymerb
L BBITIOJIHATh YCTHO apudmeThyeckue IACHCTBUS: CIOXEHUE U

BBIYUTAHUC JIBY3HAYHBIX YHCCII U ACCATUYHBIX z[po6eﬁ C ABYMs 3HAKaMH,
YMHOKCHHC OJHO3HA4YHbIX HYUCCII, apI/I(bMeTI/I‘-ICCKI/Ie o1cpanmuu C
OOBIKHOBEHHBIMH I[p06$IMI/I C OJHO3HAYHbIM 3HAMCHATCJIICM U YHUCIIUTCIICM,

u NepeXoaUuTh OT OAHOW (OPMBI 3alUCH YHCEN K JpYroi,
IPEICTABIATh JECATUUHYIO ApOoOb B BHUJI€ OOBIKHOBEHHOM M B MPOCTEHUIINX
cily4asix OObIKHOBEHHYIO B BHJIE€ JACCATUYHOW, MPOLEHTHI - B BUAE JpoOU U



,Z[p06b — B BHAC IIPOLCHTOB, 3allMCBIBATb OolbpIIE W MaJible 4YHuCiia C
HUCIIOJBb30BAHHUECM IICIIBIX CTCIICHEH JACCATKU,

L BBINIOJIHATh apU(IMETHUUYECKHE JIEUCTBHS C palUOHAIbHBIMU
YUCJIAMH, CPAaBHUBATh PALIMOHAIBHBIE U JECHCTBUTEIBHBIE YUCIA; HAXOAUTh
B HECJIOKHBIX CIy4asX 3HA4YCHUSA CTENEHEHW C LEJIbIMU I0Ka3aTeJsIMU U
KOpPHEW; HAXOAUTh 3HAYEHUS YNUCIOBBIX BBIPAKECHUM;

u OKPYIUIATL HCJbIC HYHCIa U ACCATUYIHLIC I[pO6I/I, HaxXoaUuThb
HpI/I6J'H/I)K€HHBIC qucjaa ¢ HEAJOCTATKOM H C I/136BITKOM, BBIIIOJIHATE OLICHKY
YUCJIOBBIX BBIp&)KCHPIﬁ;

l MOJB30BAaThCd  OCHOBHBIMHM  €IWHHIIAMH  JUIMHBI, MAacChl,
BPEMCHHM, CKOpPOCTH, IUIOIIaaAW, oObeMa; BbIpaXkaTb OoJiee KpYIHBIC
eIMHMIIBI Yepe3 Oosiee MEeJIKUE U Ha000poT;

u pemarb TCKCTOBLIC 3aJa4du, BKIIIO4Yad 3addadd, CBA3AHHBIC C
OTHOMICHHMEM KW C IMPOHNOPHUOHAIBHOCTHBIO  BCJIWMYMH, I[pO6$[MI/I 151
IMPOLCHTAMU,

HCMO0JIb30BAaTh NPUOOpPeTEeHHbIEe 3HAHUS M YMEHHsl B NPaKTHYeCKOW
AeSITeJIbHOCTU U MOBCEAHEBHOM KU3HU JIJIfA:
u pEelIeHNs HECIOKHBIX MPAKTUYECKUX PACUETHBIX 3a]lay, B TOM

YHUCJIe C WCIOJb30BaHWEM MPHU HEOOXOAMMOCTH CIPABOYHBIX MaTEpPHUAJIOB,
KaJIbKYJISITOPa, KOMITBIOTEPA;

u YCTHOW NPUKUIAKUM UM OLEHKH pe3yibTara BbIYMCICHUM;
MPOBEPKU  PE3YJIbTaTa BBIYUCICHUS, C MCIIOJIb30BAHUEM PA3IMYHBIX
MIPUEMOB;

L MHTEPOPETALNM  PE3YJIbTATOB PEIIEHUS 3aJady C YYETOM
OTPAHUYEHUM, CBSI3aHHBIX C PEaJbHBIMU CBOMCTBAMU PACCMATPUBAEMBIX
MIPOLIECCOB U SIBJICHUM.

Auredopa
Ymern
m COCTaBJIATh OYKBEHHBIC BBIPAKEHUS U (OPMYJIbI IO YCIOBUSIM

3a/1a4; OCYIIECTBISATh B BBIPAKECHUSX M (POPMyJIaxX YUCIOBBIC MOJACTAHOBKHU
U BBITIOJIHATH COOTBETCTBYIOIIME BBIUUCICHHUS, OCYIIECTBIATh MMOJICTAHOBKY
OJIHOTO BBIPAXKEHUSI B JIPYroe; BbIpakaTb W3 (HOPMYJ OJHY MEPEeMEHHYIO
4yepe3 OCTaJIbHBIE;



u BBIIIOJIHATh OCHOBHBIE JIEHMCTBHUSI CO CTEHNEHSAMU C LEIBIMU
NOKa3aTels MM, C MHOTOYJIEHAMH U C aJIreOpanyecKuMH JApoOsiMU;
BBINIOJIHATDh  PA3J0K€HWE MHOTOWICHOB HA MHOXHUTEIHW; BBINOIHAThH
TOKJIECTBEHHbIE MPe0Opa30BaHuUs PallMOHABHBIX BbIPAXKEHHUI;

u MPUMEHSTh CBOMCTBAa apU(METUUECKHX KBAJPATHBIX KOpPHEU
JUTSl BBIYMCIICHUS 3HAYCHWH W TPEoOpa3oBaHWUN YHCIOBBIX BBIPAKCHU,
coAepkKalluX KBAIPATHBIE KOPHU;

u pemaTh JIMHEMHBIE, KBAJAPATHBIE YPABHEHUS W PAlMOHAIBHBIC
YPaBHEHMs, CBOIAILIMECSH K HUM, CUCTEMBI [IBYX JIMHEWHBIX YpaBHEHUU U
HECJI0KHBIE HEJIMHENHBIE CUCTEMBI;

u pelarb JIMHEMHBIE W KBAaJpaTHbIE HEPABEHCTBA C OJHOU
MIEPEMEHHON U UX CUCTEMBI;

L pemarb TEKCTOBBIE 3a/ladyd  aJIreOpandyeckuMm  METOJO0M,
UHTEPIPETUPOBATh MOJYUYEHHBIH PE3yNbTAT, MPOBOJIUTH OTOOP pELICHUH,
UCX0As U3 GOPMYJIUPOBKH 33/1a4U;

u I/1306pa)KaTB qucCjia TOYKaMH Ha KOOpI[HHaTHOﬁ HpHMOﬁ;

u ONPENEATh KOOPJAUHATA TOYKU IIOCKOCTH, CTPOUTH TOUKHU C
3aJIaHHBIMU KOOpJMHATaMU; H300pakaTh MHOXKECTBO PEIICHUIN JTUHEHHOTO
HEPABEHCTBA;

u pacno3HaBaTh apupmeTnyecKue U r€OMETPUYECKUE
IPOrpeCCHM; PEeIllaTh 3aJauyd C NMPUMEHEHHEeM (QOopMyJbl OOIIEro 4jeHa U
CYMMBbI HECKOJIBKUX MEPBbIX YWICHOB;

m HaXOAWUTh 3HAUCHUS (PYHKIMHU, 3alaHHON popMyJI0ii, TabInLEeH,
rpauKoOM IO €€ apryMEHTY; HaXOJUTh 3HAUCHHE apryMEHTa 0 3HAYECHUIO
(GyHKUMH, 3aJaHHON TpadUKOM WK TaOJIMLIEH;

L ONpENENATh CBOMCTBA (PYHKIUU MO €€ TIpaduKy; MPUMEHSATH
rpaguueckue MpeACTaBICHUS MNP  PEUICHUH YpaBHEHUM, CHUCTEM,
HEPABEHCTB;

u OMKCHIBATh CBOMCTBA M3YyYEHHBIX (YHKIHM, CTPOUTh HX
rpaduku

HCMOJIb30BATh NMPHOOPETEHHbIe 3HAHUS W YMEHHSI B NPAKTHYECKO
NAesITeJIbHOCTU U MOBCEIHEBHOM KU3HU JIJISA:



u BBITIOJIHEHUSI PAcyeToB IO ¢opMyram, cocTaBieHue Gopmy,
BBIPKAIOIINX 3aBUCUMOCTh MEXKITy PEaTbHBIMU BEITMYMHAMM; HAXOXKICHUS
HY)KHOH (hOPMYJIBI B CIIPABOYHBIX MaTepHaIa;

u MOJICTUPOBaHUE TPAKTUYECKUX CUTyallUd M HCCIeI0BaHUs
MOCTPOEHHBIX MOJIEJICH C UCIIOJIb30BAHUEM armapara anreopsl;

u OMMCAHUS 3aBUCHUMOCTEH MEXIy (PU3NYECKUMH BEIMYMHAMU
COOTBETCTBYIOIIMMHU  (OpMyJIaMH TpPH  HCCICAOBAHUU  HECIIOXKHBIX
NIPAaKTUYECKNUX CUTYalNN;

u HHTCPIIPCTALINHN Fpa(l)I/IKOB pCajIbHbIX 3aBHCHUMOCTEH MCKOY
BEJIMYMHAMM.
I'eomerpusn
YMerTh

u IIOJIB30BAaThHCA reOMCTPpUICCKUM SA3BIKOM JJIA OIINCAaHusA

IPEIMETOB OKPY’KAOIIETO MUPA;

u pacno3HaBaTh TeoOMETpUYeckue (urypsl, pasznuyaTb HUX
B3aMMHOE PACIIOJI0KEHUE;

u n300paxarb reoMeTpuieckue (Uryphbl; BHIIOIHATh YEPTEKH IO
YCIIOBHIO 33]1a4; OCYIIECTBIISITh MPE0Opa3oBaHue PUryp;

u pacno3HaBaTh Ha 4YEpTEkax, MOJENSAX M B OKpYKAIOLIEH
00CTaHOBKE OCHOBHBIE IPOCTPAHCTBEHHBIE TEJA, U300paxaTh UX;

u B INPOCTEMIIMX CIIy4asgX CTPOUTh CEYEHUS M Pa3BEPTKHU
IIPOCTPAHCTBEHHBIX TEII,

u IPOBOJUTH OIEpalMyd HajJ BEKTOPAMH, BBIYUCISTH JUIMHY U
KOOPAMHATHI BEKTOPA, YTOJI MEXKAY BEKTOpPaMu;

m BBIYKCIIATh 3HAYEHUSI T€OMETPUUYECKUX BEIWYMH (JJIMH, YTJIOB,
iomiaaei, o0beMoB); B ToMm uucie: st yriaoB oT 0° mo 180° onpenensts
3HAYEHUSI TPUTOHOMETPUUECKUX (DYHKIIMI MO 3aJJaHHBIM 3HAYEHUSIM YTJIOB;
HaXOJWUThb 3HAUEHUS TPUTOHOMETPUYECKUX (PYHKIMH 1O 3HAYEHHIO OJHOU
U3 HUX, HaXOJUTh CTOPOHBI, YIVIbl M IUIOIIAJNA TPEYrOJbHUKOB, IJIMHBI
JIOMAHbIX, AYT OKPY>KHOCTH, IUIONIa/Ie OCHOBHBIX T€OMETPUUECKUX (UTYP
U pUryp, COCTaBJICHHBIX U3 HUX;



u peliaTh TeOMETPUYECKHE 3aJadd ONUpasCh Ha W3YYCHHBIC
CBOWMCTBa (UTYP M OTHOIICHHHA MEXIY HUMH, IMPUMEHSS JTOTOTHUTEIbHBIC
IOCTPOCHHUsA,  ainreOpavueckuii W TPUTOHOMETPHYSCKHMH  ammapar,
COOOpaKEeHUSI CHMMETPUU;

u IIPOBOJIUTH JOKA3aTEJIbHBIE PACCYKICHUS NPU PELICHUH 3a]1a4,
UCIIOJIb3Ysl M3BECTHBIE TEOPEMBI, OOHAPYXKWBas BO3MOXHOCTH JUISI WX
WCIIOJIb30BAHUS;

u pemarb HpOCTCfIHIHG IJIaHUMCTPUICCKUC 3aJa4u B
IMPOCTPAHCTBC,

HCMO0JIb30BAaTh NPUOOpPeTEeHHbIEe 3HAHUS M YMEHHsl B NPaKTHYeCKOM
HAeSITeJIbHOCTU U MOBCEHEBHOM KU3HU JIJIfA:

u OTHCAHUs PEATHHBIX CUTYAIMil HA A3bIKE TECOMETPHH;

u pacueToB, BKJIIOYAIOMIMX MPOCTEHIINE TPUTOHOMETPUUYECKUE
bopMyIbI;

= pellleHus] TPUTOHOMETPUUYECKUX 3a7ad C HCIOJIb30BaHUEM
TPUTOHOMETPUU;

= pelleHHe MPAKTUYECKUX 3aflad, CBS3aHHBIX C HAXOXJICHUEM

reOMETPUUYECKUX BEIMUYUH (UCHOIb3Ys IPU HEOOXOAUMOCTH CIIPABOYHUKH U
TEXHUYECKUE CPENICTBA);

u MOCTPOEHUE TIE€OMETPUYECKUMU HMHCTPYMEHTaMu (JIMHEHKa,
YTOJIbHUK, HUPKYJb, TPAHCIIOPTHUD).

JJleMeHTbl  JIOTUKH, KOMOMHATOPMKH, CTATUCTUKA M TEOPHH
BEPOSITHOCTEM
YMerTh

u IIpoBOoaUTH HECJIOKHbBIE JI0Ka3aTeNbCTBA, MoJy4aTh

IPOCTEMIINE  CIEACTBHS W3 U3BECTHBIX WM paHEE IOJYYEHHBIX
YTBEPKICHUN, OLEHUBATh JIOTHYECKYIO IIPABWIBHOCTh PAaCCyKICHUM,
UCIIOb30BaTh MPUMEPHl Il WUIIOCTPALMU W KOHTPOPUMEPHl  JJIS
ONPOBEP>)KEHUS YTBEPKIACHUM;

m U3BJIEKaTh HH(OpMaLMIO, TNPEACTAaBIECHHYIO B TabiauIax, Ha
auarpamMmax, rpadukax; COCTaBIATh TaONUIbI, CTPOUTH AMATPAMMBI U
rpaduku;



u peuiaTb KOM6I/IHaTOpHBIe 3aga4yu IIYTEM CHCTCMATHYCCKOI'O
Hepe6opa BO3MOHBIX BAPUAHTOB U UCIIOJIL30BAHHUECM IIPpABUJI YMHOKCHU A,

L BBIYUCIIATH CPEHNE 3HAYEHUS PE3YyJIbTATOB U3MEPECHUM;

u HaXOaUTb qacToTy CO6BITI/I$I, HCIIOJIb3Yys COOCTBEHHEIE
Ha6HIOI[€HI/I5[ T'OTOBBIC CTATUCTHYCCKUEC JaHHBIC,

u HAXOJIUTh BEPOSTHOCTH CIy4YalHBIX COOBITUH B MPOCTEHIINX
ClIy4asx;

HCMO0JIb30BaTh NPUOOpPeTEeHHbIEe 3HAHWUS M YMEHHsl B NPaKTHYeCKOM
HAeSITeJIbHOCTU U MOBCEAHEBHOM KU3HU JIJIfA:

L BBICTPAMBAHUSI APTyMEHTAlMM I[P JIOKAa3aTeJIbCTBE W B
JMaJIoTe;

m pacIio3HaBaHMs JIOTUYECKU HEKOPPEKTHBIX PACCYKICHHUI;

u 3aIIMCU MAaTEMaTUYECKUX YTBEPKIAECHUN, TOKA3aTEIbCTB;

m aHaJIM3a peaIbHBIX YUCIIOBBIX JAHHBIX, IPEICTABICHHBIX B BUIE

auarpamm, rpaduKoB, TabJIHII,

u pellieHUsI  MPaKTUYECKUX  3aJad B TMOBCEIHEBHOW U
po¢eCCHOHATILHON JEATeIbHOCTH C UCTIOJIb30BAaHUEM JICHCTBUM C YHCIIAMH,
MPOIICHTOB, JJIUH, IUIONIaeH, 00beMOB, BpEMEHU, CKOPOCTH;

L pemieHuss y4eOHbIX M MPAKTHYECKUX 3a]ad, TpeOyromux
CUCTEMATUYECKOTr0 Iepedopa BapuaHTOB;

" CpaBHEHMS IIIAHCOB HACTYIUICHUS CIyYalHBIX COOBITUM, st
OIICHKH BEPOSTHOCTH CIYyYalHOTO COOBITHSI B TMPAKTUYCCKUX CHUTYAIHSX,
COITOCTABJIEHUSI MOJENM C PEATTbHON CUTYaLNEN;

u IIOHMMAaHHNs CTATUCTHYCCKUX YTBep)I(I[eHI/Iﬁ.



Conep:xanue y4eOHOI0 Kypca.
Apudpmernka
HarypanbHebie uncna
* Psin HaTypanbHBIX yKcel. [lecaTuyHas 3anuCh HaTypalbHbIX yKcesl. OKpyIrJeHue
HATypaJIbHBIX YUCEIL.
» KoopauHatHbIf Tyd.
* CpaBHEHME HATypaJIbHBIX yuced. CI0)KEeHUE U BBIYUTAHUE
HaTypaJbHBIX yKucesl. CBOMCTBA CIIOKEHUS.
* YMHOKEHUE U JEIEHUE HATypaIbHBIX yncesn. CBoCTBa
yMHOXkeHud. [lenenne ¢ octaTkoM. CTENEHb YHUCIIa C HATYPAJIbHBIM [TOKA3aTEIIEM.
DJeMeHThI CTaTUCTHKH, BeposiTHOCTU. KoMOMHaTOpHBIE 3a/1a4u
Apudmetnka
* Jlenutenu v KpaTHbIC HaTypaiabHOTO yncia. Hanbonbimmit
oOmuit nenurens. HanMenbiiee obiiee kpatnoe. [Ipu3naku nenuMocTu Ha 2, Ha 3,
Ha 5,Ha 9, Ha 10.
* [IpocTeie U cocTaBHble yucia. Pa3iioxeHue yuces Ha npOoCTbIe MHOXKUTEIIHN.
* PelieHne TeKCTOBBIX 3a7a4 apu(pMETUYECKUMH CTIOCOOAMH.
Hpobu
* OObIKkHOBEHHbIE ApoOH. OCHOBHOE CBOMCTBO ApooOu. Haxoxnenue apobu ot
yucna. Haxoxnenwe uyucna 1o 3HayeHUto ero Apoou. IlpaBuibHble U
HEMpaBUJIbHBIE TPOOH.
CMelaHHbIE YHCTa.
* CpaBHeHUE OOBIKHOBEHHBIX JIpOOEH U CMEIIaHHBIX YHCEIL.
Apudmernueckre 1eUCTBUS ¢ 0OBIKHOBEHHBIMH JIPOOSIMHU
Y CMELIaHHBIMH YU CIIaMHU.
* Jecatuunsie npodu. CpaBHEHHE U OKPYTJIIECHUE AECITUUHBIX TPOOEH.
Apudmernueckre JACUCTBUS € JIECATUYHBIMU  ApoOsimu.  [lpukuiaku
pe3yiabTatoB  BhluMcieHui. IlpencraBiieHwe JecITUYHOM JpoObu B BHJE
OOBIKHOBEHHOM Jpo0OU U OOBIKHOBEHHOM B BUJIE AeCITHUHON. beckoneunbie
NEePUOANYECKUE JECATUYHBIE ApoOu. [lecsatuuHoe mpudimkeHrue 0ObIKHOBEHHOMU
TpoOu.
* OtHomenue. [IporieHTHOE OTHOLIEHWE ABYX 4YMcell. JleleHne 4ucia B JaHHOM
OoTHOUIEeHUHU. Maciura0.
* [Iponnoprusi. OcHOBHOE cBOMCTBO Iponopund. [Ipsimas u
oOpaTHas MpONoOpLHUOHAJIbHbIE 3aBUCUMOCTH.
 IIpouentel. Haxoxnenue mpoueHToB OT uncia. HaxoxkaeHuwe uucia mo ero
IIPOLICHTAM.
* Pemienne TeKCTOBBIX 3a7a4 apu(METUYECKUMH CTIOCOOAMH.
PanuonansHbie yncia
* [IomoXUTENBHBIE, OTPULIATENIBHBIE YNCIIA U YUCIIO HYJIb.
* [IpoTtrBONONOXKHBIE Unciia. MOayJib Ynca.
* llenpie uncna. PanmonanbHele unciia. CpaBHEHHE pallMOHAJIBHBIX YHCE]L.
Apudmernueckre JEUCTBUA C paluMoHalIbHbIMH 4yuciamu. (CBoiicTBa
CJIIOKEHUSI U YMHOKEHUS PALMOHAIIBHBIX YUCEN.
» Koopaunarnas npsimas. KoopauHaTtHas IiioCcKOCTb.



Bennuunel. 3aBUCHMOCTH MEXY BETUUMHAMU
* Eqununel 1nuHel, 1iomaay, oobémMa, Macchl, BpEMEHH,
CKOpOCTH.
* [Ipumepsl 3aBUCMMOCTEN MEXAy BenuuuHamu. [IpencrasieHue 3aBUCUMOCTEN B
Buze popmyi. Beruucnenus mo
dbopmynam.

YucnoBble 1 OyKBEHHBIE BHIPOKECHHS. Y pABHEHHUS
* YucioBbie BhIpakeHUs. 3HAUEHUE YHCIOBOTO BbIpaxkeHus. [lopsaok aeiicTBHil B
YHUCJIOBBIX BhIpaXEHUsIX. bykBeHHbIEe BbipakeHUs. Packpbitue ckoOok. ITonoOHbIe
ciaraeMble, MpUBeICHNUE MOAOOHBIX ciaaraemMbix. opmyIbl.
* YpaBHenus. Kopenb ypaBHeHus. OCHOBHbIE CBOWCTBa ypaBHEHHil. Pelienue
TEKCTOBBIX 33J]a4 C [IOMOIIBI0 YPABHEHUM.

DneMEeHThI CTaTUCTUKH, BEpOATHOCTH. KoMOMHaTOpHBIE 3a1aun
* [IpencraBieHue AaHHBIX B BUJIE TAOJIUIl, KPYTOBBIX M CTOJOYATHIX UArPAMM,
rpaduKoB.
* Cpeanee apupmerndeckoe. CpeHee 3HAUCHUE BEIIMUUHBI.
* CayuaiiHoe coObiTue. JloCcTOBEpHOE M HEBO3MOXHOE COOBITHS. BeposiTHOCTH
CIydaiiHOro coObITHs. Pemenne koMOMHATOPHBIX 3a/1a4.

I'eomerpuueckue ¢purypsl. FI3MepeHusi reOMETPUYECKUX BETUUHH
* Otpesok. Iloctpoenune otpeska. {nmuHa otpeska, JjomaHou. M3MepeHue IIMHbI
OTpe3Ka, IIOCTPOCHUE OTpe3Ka 3aJaHHOW JUIMHBL. [lepumeTp MHOrOyroJjbHHKA.
[Lnockocts. [Ipsmas. Jlyy.
UucnoBble 1 OyKBEHHBIE BbIpAXKEHUS. Y paBHEHUS
DNEeMEHThI CTATUCTUKH, BEPOATHOCTH. KoMOMHATOpHBIE 3a1a4u
I'eomerpuyeckue purypsl.
N3Mmepennst reoMeTprYeCcKuX BETUIUH
* Yroia. Bune! yrios. I'pagycHas mepa yria. M3mepenue u
IIOCTPOEHUE YIJIOB C IIOMOILBIO TPAHCIIOPTUPA.
* [IpamoyronsHuk. KBagpat. Tpeyronsauk. Buasl TpeyronbHUKOB. OKpyKHOCTh U
Kpyr. JnuHa okpyxHocTu. Yucio S.
* PaBenctBo Quryp. [lonstue u cBoiicTBa miomanu. [lnomane npsMoyroiabHUKa U
kBajpara. [lnomane kpyra. Ocb cuMMeTpun (GUTYPBHI.
* Harnsanele npeacTaBieHus O MPOCTPAHCTBEHHBIX (PUTypax: MPSIMOYIOJIbHBIN
napajienenunen, Ky0, nupaMuiaa, IWIMHAP, KOHYyc, map, chepa. IIpumepst
pa3BEPTOK MHOTOTPAHHUKOB, LUIMHApA, KoHyca. [loHsTHE M cBoiicTBa 00BEMA.
O0BEM NPAMOYTOIBHOrO NapajuIeNIeUIe1a U Kyoa.
* B3anmMmHOe pacnonoxxeHue [IByX MNpsMbIX. llepneHauKyJsspHbIE HpPSIMBIE.
[TapannenbHbIe OpsIMBIE.
* OceBas U LIECHTpaJIbHasi CHMMETPUHU.
MaremaTuka B HCTOPUYECKOM Pa3BUTUU
Pumckas cucrema cuucinenus. [lozunmonnsie cucremsl cuucienus. O003HaueHue
mudp B Apesueit Pycu. Crapunnbie Mephl JUIHBL. BBeeHrne MeTpa Kak eIUHUIIBI
JunHbL. MeTtpudeckas cucreMma mep B Poccun, B EBpone. Mctopus ¢popMupoBanus
MareMaTu4eckux cumBojioB. Jlpoou B Basumone, Erunrte, Pume, nHa Pycwu.
OTKpbITHE IECATUYHBIX IPOOEH.



Mup npocteix uncen. 3oa0Toe cedenue. Yucno Hyib. [losiBieHre oTpHUIIaTENBHBIX
YHCElL.
JI. ®. Maruaunxkui. I1. JI. Yeopmés. A. H. Konmoropos.

Anrebpanyeckue BbIpaKCHUS
BrlpaxkeHne ¢ mNEepeMEHHBIMU. 3HAUYEHUE BBIPAKEHUSA C IIEPEMEHHBIMH.
Jonyctumble  3HA4YE€HUs NEPEMEHHBIX. ToxnectBo. ToxecTBEeHHbIE
npeoOpazoBaHus anredpandeckux BolpaxxeHUi. Jloka3zaTebCTBO TOXKAECTB.
Crenenb ¢ HaTypajdbHBIM IMOKaszaTeneM U €€ cBoucTtBa. OpgHowieHbl. OIHOUIICH
CcTaHJapTHOTO BUAa. CTENEHb OJHOYICHA.
MHorowiensl. MHOrowieH crangaptHoro suaa. Crenenp MHorouieHa. CioxxeHue,
BBIYUTAHUE U YMHOKEHHE MHOTOUYJIEHOB.
@opMyJIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaIpaT CyMMbI U KBaJIpaT pa3HOCTH JIBYX
BBIPA)KEHUM, MPOU3BEICHUE PA3HOCTU M CyMMBbI IBYX BbIpa)keHUi. PaznoxeHue
MHOTOYJICHa Ha MHOXHUTENU. BbiHeceHne o01ero MHOXKHUTENS 3a cKoOKku. MeTton
rpynnupoBKd. Pa3HOCTh KBaApaToB JBYX BbIpakeHHd. CymMma UM pa3HOCTh KyOOB
IBYX BbIpakeHUM. KBagpaTHeiii TpéxuineH. KopeHb KBaapaTHOTO TpEXWICHA.
CBoiicTBa KBaJpaTHOr0 TPEXUJICHA.
Paznoxxenue kBagpaTHOro TpEX4UaeHa Ha MHOKUATEIIH.
Paumonansubie  BolpakeHus. llenbie  BbipaxkeHus. JpoOHble BBIpaKEHUS.
Panmonanshas npo6b. OCHOBHOE CBOMCTBO painmoHaibHOW apobu. CroxxeHue,
BBIUMTAHHE, YMHOXEHUE W JIeJICHUE paluoOHAIbHBIX JpoOel. Bo3Benenue
palMoOHAJIBHOW  JApoOM B CTENEHb. [ OXKAECTBEHHbIE  IpeoOpa3zoBaHUs
palMOHAIIBHBIX BbIpakeHUN. CTENEHD € LEJbIM MTOKA3aTeeM U €€ CBOMCTBA.
KBagparueie xopHu. ApudMeTHUECKHil KBaJpaTHBI KOPEHb W €ro CBOMCTBA.
ToxaecTBeHHbIE MPEe0OpPa30BaHUs BEIPAKEHUM, COIEPKAIINX KBAJAPATHBIE KOPHH.
YpaBHeHuUs
YpaBHeHue ¢ ogHOoU nepeMeHHon. Kopenp ypaBHeHus. PaBHOCHIIBHBIE ypaBHEHUS.
CBoiicTBa ypaBHEHHII C OJHOM NEPEMEHHOW. YpaBHEHHE Kak MaTeMaTHdecKas
MOJIEJIb PEAIbBHON CUTYaLIUU.
AnreOpandecKkre BhIPKEHUS
YpaBHeHus
JIunerinoe ypaBHeHue. KBaapatHoe ypaBHeHne. @opMysa KOpPHEN KBaJIpaTHOTO
ypaBHeHus. Teopema Buera. PanimonansHele ypaBHeHuUs. PelieHne paimoHanbHbIX
YPaBHEHMM, CBOAAIIMXCS K IMHEWHBIM WIH K KBAaJPATHBIM YPABHEHUSAM.
Pemenune TeKCTOBBIX 3a/1a4 € TOMOLIBIO PALIMOHAJIBHBIX YPABHEHNM.
VYpaBHeHue ¢ OByMs NepeMeHHbIMU. ['paduK ypaBHEHHUS C IBYMs MEPEMEHHBIMHU.
JluneitHoe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €r0 rpaduK.
Cuctempl ypaBHEHMI C JIByMs TepeMeHHBIMH. [ padudeckuii MeToj perieHus
CHUCTEMBl YPAaBHEHUM C JBYMsS II€pEMEHHBIMHU. PelleHne cucrteM YypaBHEHUU
METOJOM TIOACTAHOBKM U cnoxeHusd. (Cucrema ABYX YpaBHEHUW C AByMs
IIEPEMEHHBIMU KaK MOJIEIIb PEaJIbHON CUTYaLUH.
Hepasencrsa
UucnoBele HEpaBEHCTBA U WX CBOMCTBA. CIOKEHHME M YMHOMXEHHUE YHUCIIOBBIX
HepaBeHCTB. OIlleHMBaHUE 3HAYEHHs BbIpakeHHsA. HepaBeHCTBO ¢  OJHOM



nepeMeHHon. PaBHOCHIIBHBIE HEpaBEHCTBA. UHCIIOBBIE IPOMEKYTKU. JIMHENHBIE U
KBaJpAaTHbIE HEPABEHCTBA C OJHOM nepeMeHHOW. CUCTEMBlI HEPABEHCTB C OJHOU
IIEPEMEHHOU.

HucnoBble MHOXKECTBA

MHoOxecTBO U ero 351eMeHThl. CriocoObl 3a1aHUSI MHOYKECTB.

PaBHbie MHOXecTBa. IlycToe MHOXecTBO. [ToamMHOXKeECTBO.

Onepaunu Hag MHOkKeECTBaMU. MIurocTpanys COOTHOIEHU MEXITY MHOKECTBAaMU
C TOMONIbI0 JAWarpamMMm  Ouiepa. MHoOXecTBa  HaTypallbHBIX,  UEJBIX,
palMoHANIbHBIX yucel. ParmonansHoe 4uciao Kak poOb Buja m/n, rae m Z, n N,
U Kak OeckoHeuHas mepuoauueckas pgecsaTuuHas apoOb. [IpencraBienue o0
VPPAlMOHAIBHOM 4Hcie. MHOXKECTBO JIEUCTBUTENBHBIX 4ucen. lIpencrasieHue
JEHCTBUTEIHLHOTO YHCIIa B BHJIE M/N

HepasenctBa

UuciioBble MHOXXECTBAa OECKOHEYHOW HENEePUOJAMYECKON JIeCATUYHON ApoOH.
CpaBHeHuUe elcTBUTENBHBIX uncell. CBA3b Mexly MHOkecTBaMu N, Z, Q, R.
OyHKIUU

Uucnosble GyHKIUN

OyHKIIMOHAIbHBIE 3aBHCHUMOCTH MEXAy BenuuuHamu. [lonstue QyHKIuu.
OyHKIMS KAk MaTeMaThueckas MoOJellb pealbHoro mpouecca. Oo6nacTh
ompeneneHuss W ob6nactb 3HaueHus ¢GyHKuMd. CrnocoObl 3amaHus (YHKUIHUU.
I'paduk GpyHKIHM.

[Toctpoenue rpaduxoB (yHKIUE ¢ mOMoOmBI mpeodpazoBanmii (uryp. Hymm
dbyukiuu. [IpomexyTku 3HakonocTosHCTBA PyHKuuU. [IpoMexxkyTku Bo3pacTaHus
U yObIBaHUS (PYHKIIUH.

Jluneitnas ¢GyHKuMs, oOpaTHas MPOMOPIMOHAIBHOCTh, KBaJpaTU4HAs (PYHKITUSA,
(GyHKUHMA y X =, UX CBOMCTBA U rpauKH.

HucnoBbie MOCIEA0BATEIBHOCTH

[TonsitTue uymcinoBoW  mocnegoBaTeNbHOCTH. KoHeyHble W OECKOHEYHbBIE
nocienoBaTenbHOCTH. CIOCOOBI 3a7jaHus TIOCTIE0BATEIbHOCTH. ApudMeTnieckas
U reoMerpuueckas mporpeccuu. CBoilcTBa WICHOB apudmeThyeckol u
reomerpuyeckor mporpeccuit. dopmynbel oOmiero wieHa apudMeTHUEeCKOW u
reOMETpUYECKOW  mporpeccuid. @DopMyibl CyMMbl N TNEPBBIX  YJICHOB
apupmeTnyeckol u reoMmerpuyeckod mporpeccuid. Cymma OeCKOHEUYHOMU
reoMeTpUYecKor mporpeccun, y kotopoit |q| < 1. IlpencraBnenue GecKOHEUHOU
NEPUOUYECKON AECITUUHON APOOH B BUJE OOBIKHOBEHHOM JAPOOH.

DJIeMEHTBI MPUKIATHON MaTEMATUKHU

Marematnueckoe MoenupoBanue. IIpoleHTHbIE pacUEThI.

dopmyna cIoXKHBIX TpOlEeHTOB. [IpubnuxEHHbIe BBIUMCICHUS. AOCONIOTHAS |
OTHOCUTENbHAS MOrpeitHOCTH. OCHOB DYHKIIMHU DJIEMEHTBI MPUKIaTHON
MaTeMaTUKH, TpaBuUjia KOMOMHATOpUKH. YacToTa W BEPOSITHOCTH CIy4alHOTO
coObITus. Knmaccuueckoe orpeziesieHue BepOsITHOCTH.

HauanbHble cBeenust o ctatuctuke. [IpeacraBienue qaHHbIX

B BUJIE TaOJMI], KPYTOBBIX U CTOJIOUATHIX auarpamm, rpadukon. CTaTUCTHUECKUE
XapaKTEPUCTUKU COBOKYITHOCTH JIaHHBIX: CpE€JHEe 3Ha4Y€HUe, MOJa, pa3Mmax,
MeJIiaHa BRIOOPKH.



Anrebpa B ICTOPUUECKOM Pa3BUTUHU

3apoxneHue anreOpbl, KHUIa O BOCCTAHOBJICHHMH M MPOTHBOIOCTABIECHUU
Myxammena anb-Xopeamu. Vctopus dopMupoBaHHsS MaTEMaTHYECKOTO SI3bIKA.
Kak 3aponunace unesa koopaunHat. OTKpbITHE MppalMOHANBHOCTH. M3 mcropun
BO3HUKHOBEHUS (POPMYJI JUIs pelIeHus ypaBHeHUU 3-i u 4-i creneneir. Mctopus
pa3BuTus ToHATUS (PyHkiuu. Kak 3apoaunack Teopust BeposTHocTed. Ywucia
®ubonayuu. 3amaya JI. [Tuzanckoro (PuboHau4YM) 0 KPOJIUKAX.

JI. ®. Maruunxkuii. I1. JI. YeOpués. H. U. JlobaueBckuii.

B. 4. bynskosckmit. A. H. Kommoropos. ®. Buer. II. ®epma. P. Jlexaprt. H.
Tapranses. JI. Kapgano. H. A6ens. b. I1ackains. JI. [Tuzanckuii. K. Naycc.



PABOTA C OJAPEHHBIMU JETbMMN.

Ha ypokax mpoBoautcsi pabora ¢ ofapeHHbIMU AeThbMHU (muddepeHumanus u
WHINBUy aTA3aIis B OOyICHIH):

- pa3HOYpPOBHEBBIC 3aJjaHus (00yUYarOIIUEe U KOHTPOJIUPYIOIIHE);

- 00yueHue camoCTOsATEIbHON padoTre (paboTa caMOCTOSTENBHO C YUYEOHUKOM, C
JOTIOJIHUTENIbHOM JINTEpaTypoil);

- Pa3BUBAIOIIINE 33/1a4H, B TOM YUCJIC OJTUMITHAHBIC 3a/1a4H;

- TBOpYECKHE 3amaHus (COCTaBUTh 3aJady, BBIPAKEHHE, KpPOCCBOpA, pedyc,
aHarpamMmy u T. 11.).






AJareopa. 7 kaacc

3 yaca B Hejeno, Bcero 140 gacoB

Homep
naparpa- Coaepxanue yueOHOro XapakTepuCcTHKA OCHOBHBIX BH/I0B JeSITeJIbHOCTH YYCHHKA
da MarepuaJia (Ha ypoBHe y4eOHBIX JeHCTBHIl)
I'nasa 1
JIuneiiHOe ypaBHeHHE 16u.
C OJIHO¥ MepeMeHHOM
1 Beenenue B anreOpy 3 Pacnosnasams 4nciaoBble BBIpa)KEHUS U BBIPAKCHMSI C IEPEMEHHBIMY, JTMHECIHbBIE
N N ypaBHeHus. [IpuBOAUTE MpUMEpBI BBIPAXKEHUHN C IEPEMEHHBIMY, IMHEHHBIX YPABHEHUM.
2 Jlimetinoe YPaBHCHHUC € OZIHOH 6 CocTaBisATh BBIPAKEHHUE C IEPEMEHHBIMU T10 YCIIOBUIO 3aa4M. BBINOIHAT
TICpeMCHHON npeoOpa3oBaHus BRIPAKEHHI: TPUBOAUTE TIOAOOHbIE CIaraeMble, pacKpbIBaTh CKOOKH.
3 PelleHie 3a1a4 ¢ TOMOIIBIO 5 HaxonuTs 3Ha4eHNE BBIpaXEHUS C IEPEMEHHBIMU TIPU 3aJaHHBIX 3HAYCHUAX
ypaBHeHwuit nepeMeHHbIX. Kimaccugunmposats anredpandeckre BopakeHus. OMUCHIBATH LIETbIE
BBIPAKCHUS.
[ToBTOpEHHE M cUCTEMaTH3ALNA 1 Dopmynuposams ONPEEICHAE TMHEUHOTO ypaBHeHHs. PemmaTs JInHeHOE ypaBHEHHE B
yueOHOro Marepuana o01eM Buze. IHTepnpeTHpoBaTh ypaBHEHUE KaK MaTEMaTHUYECKYIO0 MOJIENb PeaIbHON
cutyauuu. OnMUchIBaTh CXEMY PELIEHHs TEKCTOBOM 3a/1auu, IPUMEHSTH €€ JUIs PEIICHUs
Konrtpomnbnas padora Ne 1 1
3az1a4y
I'nasa 2 68
Ilenbie BbIpakeHUs
4 ToXAECTBEHHO paBHBIE 2 Dopmyauposamy:
BbIpakeHUs. ToxaecTBa onpeodenenus: TOXKIECTBEHHO PaBHBIX BBIPAXKEHUH, TOKIECTBA, CTENIEHH C HATYypalbHbIM
noKaszaTeJieM, OJIHOUWICHa, CTAaHIAPTHOTO BUA OJHOWICHA, KO PUIEHTa OAHOYJICHA,
5 CTerneHb ¢ HaTypanbHbIM 2 CTECIICHHU OJHOYWJIECHA, MHOIOWIEHA, CTEIICHH MHOTOYJICHA,




Homep

naparpa- Conep:xanue y4eOHOT0 XapakTepuCcTHKA OCHOBHBIX BU/I0OB JIeATEJIbHOCTH Y4eHUKA
da MarepuaJia (Ha ypoBHe y4eOHbIX JeiCTBHIl)
MoKa3aTesiemM C6801icmea: CTETNICHU C HATypaJibHbIM MIOKa3aTelieM, 3HaKa CTEIEHH;
- npasuna: 10Ka3aTebCTBA TOXKIECTB, YMHOKEHHS OJJHOYJIEHA HA MHOTOWIECH, YMHOXKECHUS

6 CaoiicTBa cTeneHu MHOTFOUJICHOB.
¢ HaTypaJIbHBIM TIOKA3aTCIeM Jloxasvieams CBOWCTBA CTEIIEHH C HATYPAIbHBIM ITOKA3aTENEM.

7 OIHOUICHBI 3anu0bzeanjb U 0okazvleéams GOPMYIIbL: NPOM3BECHNUs CyMMbI 1 PaSHOCTH JBYX

BBIPa)KEHU, pa3HOCTH KBAJPATOB JIBYX BBIPAKEHUI, KBapaTa CyMMBbI M KBaJpara
8 MHorouieHsl Pa3HOCTH JIBYX BBIPAKEHU, KBaJApaTa CYMMbI HECKOJBKUX BBIPAXKECHUM, KyOa CyMMBI U
Ky0a pa3HOCTH JIByX BBIPa)KE€HUH, CyMMBbI KyOOB U pPa3HOCTU KyOOB JIBYX BbIpaKCHHII,

? CHOXCHHE H BEMTAHUE (bopMyJIBI 17151 pa3I0KEHUsT HA MHOKUTENU BBIpAXKCHUN BUaa @ — b" u a” + b".
MHOTOHIICHOB Buiuucnsams 3HaueHne BhIpaXeHUil ¢ nepeMeHHbIMU. [[puMeHaTh CBOMCTBA CTENIEHU JJISI
KoutpossHas pabora Ne 2 npeoOpa3oBaHUs BEIPAKEHUH. BBIMOIHATE YMHOXKEHHE OJHOYJICHOB M BO3BEICHUE

OJIHOWIEHA B CTeNeHb. [ [pUBOINTh OHOUWIEH K CTAHAAPTHOMY BUY. 3aIIUChIBATh
10 YMHOX€EHHE OHOYICHA Ha MHOTOYJIEH B CTAHJAPTHOM BHJIC, OTIPEACIISATH CTeIeHh MHOTOWIeHa. [IpeoOpa3oBrIBaTh
MHOT'OYJICH MIPOU3BEACHNE OJHOWICHA U MHOTOWIECHA; CYMMBI, pa3HOCTH, IPOU3BEACHUS IBYX
MHOT'OUYJICHOB B MHOTOWJICH. BBITIONHATH pa3ioxkeHne MHOTOWICHA HA MHOXKUTEIN
11 YMHOXEHHNE MHOTOWIEHA Ha
CIoco0OM BBIHECEHUS 00IIIEr0 MHOXKHUTENS 32 CKOOKH, CIIOCOOOM TPYIITUPOBKH, 1O
MHOTORICH (dhopMyaM COKpaIEHHOTO YMHOKEHUS U ¢ IPUMEHEHHEM HECKOJIBKUX CITOCOOOB.

12 PazoskerHre MHOFOWICHOB Ha Hcnonb3oBath ykazaHHbIe IPeoOpa30oBaHUsl B IPOLIECCE PELLIECHUS YpaBHEHUIH,
MHOKHTeH. BrlHEceHne 0611ero JIOKa3aTesIbCTBA YTBEPKACHUMN, PEILICHUs] TEKCTOBBIX 3a/1a4
MHO>KHUTEJS 32 CKOOKH

13 PaznoxeHrne MHOrO4wIeHOB Ha

MHOXXUTEIN. MeTon
IpyIIUPOBKHU

KonTtponbnas padora Ne 3




Homep
naparpa-

da

Conep:xanue y4e6HOro
MaTepuaja

XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH YUeHHKA
(Ha ypoBHe y4eOHBIX JelCTBHH)

14

IIpousBenenue pasHOCTH U
CYMMBI JIBYX BBIPQKCHUN

15

Pa3HocTh KBaipaToB ABYX
BBIPAKCHUI

16

KBaznpaT cyMMBI 1 kBazspat
Pa3sHOCTH JBYX BBIPAKEHHH.
KBaznpaT cyMMbI HECKOIIBKUX
BBIPAXKECHHI

17

[IpeoOpa3oBanue MHOTOUJIEHA B
KBaJlpaT CyMMBI WM Pa3HOCTH
JIBYX BbIpa)K€HUI 1100 B KBapaT
CYMMBI HECKOJIBKMX BBIPAXKEHUM

KontponsHas padota Ne 4

18

CymMma 1 pa3HOCTb KyOOB JIByX
BBIPAXKECHHI

19

Ky6 cymmbI 1 Ky0O pa3HOCTH IBYX
BBIPAKCHUIN

20

IIpuMeHeHue pa3InuHbIX
C1oco00B Pa3I0KECHUS
MHOTr'O4JIEHA HA MHOKUTEH

21

DopmyIibl 1S Pa3IOKEHHS HA
MHOXHUTENIH BBIPAXKEHUI BUJA




Homep
naparpa- Coaep:xanue yueOHOTo
pa MarepHaJia

XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH YUeHHKA
(Ha ypoBHe y4eOHBIX JelCTBHH)

a"—b"ua"+ b

HOBTOpCHI/IC U cucreMarunsanus
y4eOHOTr0 MaTepuasa

KonTtponbsHas 1
pabota Ne 5
I'naga 3
18u.
DOyHKIUHA

22 MHOK€eCTBO U €0 3JIEMEHTBI 2 IIpusooums ipuMepbl MHOXKECTB, 3aBUCUMOCTEH MEXTy BeTndnHaMu. PaznuuaTe cpenu
> . 3 3aBUCUMOCTEH (PyHKIIMOHAIBHBIE 3aBUCUMOCTH.

(DB’BH MEKAIY BEINIUHAMM. Onucbléamy TIOHATHA: MHOXKECTBA, ITyCTOr0 MHOJKECTBA, 3aBUCHMON 1 HE3aBUCHMOM

YHKIMA NepeMEHHBIX, (YHKIINHU, apryMEeHTa (YHKLUH; CIIOCOOBI 33/1aHUsI MHOKECTBA U (DYHKIIHMH.
24 Crioco6bt 3axanus GyHKIHK 4 DopMyIupOBaTh ONPEACIEHUS: PaBHBIX MHOXKECTB, 00J1aCTH onpe/esieHus GyHKIuY,
oOmnacty 3HaueHUH QyHKIMH, rpaduka QyHKIMH, JIHHEHHON QyHKINH, TPIMOii
25 I'padux pynkmm 3 MIPOTIOPIIMOHATBHOCTH.
%6 e . 4 Buiyucniams 3nauenye QyHKIMY 1O 33JJaHHOMY 3Ha4eHUI0 aprymenTta. CocTaBiiTh
MHCHHAA bymxuus, e€ rpaguix Tabnuipl 3HaYeHn QyHkiuu. Ctpouts rpaduk GyHKINHU, 3a1aHHON TabmnyaHo. [1o

1 CBOMCTEA rpaduKy QyHKIUH, SBISIOMIEHCS MO/IEIbIO pEaIbHOTO POIIecca, ONPEACsATh

TTOBTOpEHHE U CHCTEMATH3ALHS 1 XapaKTEePUCTUKH 3TOTO Tporiecca. CTpouts rpaduk nuHeiHOW QyHKIIMH. ONUCHIBATH

y4e6HOro MaTepuaa CBOWCTBA 3TUX (QYHKIMNA

KonTtponsHas padora Ne 6 1

I'nasa 4
CucreMbl JTMHEHBIX YPaBHEHUI 20y4.

C ABYMS NNEPEMECHHBIMUA




Homep

naparpa- Coaep:xanue yueOHOTo XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH YUeHHKA
pa MarTepuajia (Ha ypoBHe y4eOHBIX NelCTBHH)
27 YpaBHEHUs ¢ IBYMS 2 IIpusooums mpUMeEpbI: YpaBHEHUS C ABYMS IIEPEMEHHBIMU; JTMHEHHOTO YPABHEHUS C
NEPEMEHHBIMU JBYMsI IEPEMEHHBIMU; CUCTEMBI ABYX JINHEHHBIX YPaBHEHU ¢ IBYMsI IEpEMEHHBIMU;
- peabHBIX MPOLIECCOB, JIJIs1 KOTOPHIX YpaBHEHHUE C ABYMS IEPEMEHHBIMH WIIM CUCTEMA
28 Jlunelitoe ypaBHeHue ¢ AByMA 3| ypaBHenmyii ¢ BYMS MepPEMEHHBIMH SBJISIOTCS MATEMATHHECKUMHU MOJIEIISMH.
NEPEMEHHBIMHU U €T0 rpaduK Onpedensamuy, IBISAETCS JIU Iapa YUCEI PEIIeHUEM JaHHOTO YPaBHEHUS C ABYMS
29 Cucrembl ypaBHEHUH C ABYMsI 4 HEPCMCHHBIMH.
nepeMeHHbIMH. ['paduueckuii Dopmyruposamo:
METO/I PEIleHHS CHCTEMBI JIBYX onpeoeneHus: PeIICHUs] ypaBHEHUS C IByMS IEPEMEHHBIMH; YTO 3HAYUT PEUIUTh
NTHHEHHBIX yPABHEHHI! ¢ ABYMS YPABHEHHE C JIBYMs I€PEMEHHbIMU; rpaduka ypaBHEHHs C TBYMsI TEpPEMEHHBIMH;
MepeMEHHBIMH JMHEMHOr0 ypaBHEHUS C IByMS IEPEMEHHBIMU; PEIICHUS CUCTEMb] YPaBHEHUH C IByMS
[IEPEMEHHBIMU;
30 Pemenue cucreM nMHENHHBIX 2 ceoticmea ypaBHEHUH C IByMs IEpEMEHHBIMU.
YpaBHEHUI METOJIOM Onucvléams: cBOMCTBA rpaduKa JIMHEHHOTO YpaBHEHHS B 3aBUCUMOCTH OT 3HAUCHHM
II0JICTAHOBKH ko3¢ duLreHToB, rpaduuecKuil METOI peIeHHs] CHCTEMBbI IBYX YPaBHEHUH C IByMs
- IIEPEMEHHBIMH, METO/1 ITOICTAHOBKU U METOJ CJIOKEHUS AJIs1 PELLIEHUS] CUCTEMBI JIBYX
31 Pemenue CHCTOM JIMHCMHDIX 3 JIMHEWHBIX YPAaBHEHUH C JBYMSI IEPEMEHHBIMH.
YPABHCHHH MCTOZIOM CIIOKCHMA Cmpoums rpaduk TMHEHHOTO ypaBHEHHUS C IByMsI IepeMeHHBIMU. Perate cucteMsl ABYX
32 PellieHye 33124 ¢ TOMOIIBIO 4 JIMHEWHBIX YPAaBHEHUH C JBYMSI IEPEMEHHBIMH.
CHCTEM JIMHEHHBIX YPaBHEHHIA Pewiams TekcToBBIE 3a/1a4H, B KOTOPBIX cucTemMa AByx JTUHEHHBIX YPAaBHEHUI C IBYMS
MIEPEMEHHBIMHU SIBIISIETCS MaTEMaTUUYECKONW MOJIEJIbIO PeajbHOTO MpoLiecca, U
[ToBTOpeHue U cucTeMaTU3aIis 1 UHTEPIPETAPOBATH PE3yNbTAT PEIICHUA CUCTEMBbI
y4eOHOTr0 MaTepuasa
KonTtponbHas 1
pabota Ne 7
I'nasa 5
64.

JieMeHTbl KOMOMHATOPUKH




Homep
naparpa-

da

Conep:xanue y4e6HOro
MaTepuaja

XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH YUeHHKA
(Ha ypoBHe y4eOHBIX NelCTBHH)

H ONMMUCATEJbHON CTATUCTHKH

33 OcHoBHbIE IIpaBUIIA 2 Onuceiéamp, 9To SBISETCA MPEAMETOM H3yUeHHsS KOMOMHATOPHKH, STaIlbl
KOMOMHATOPUKH CTaTUCTHYECKOTO UCCIIE0BAHMSI, IOHATHUS BBIOOPKH, T€HEPAIbHON COBOKYITHOCTH,
CTaTUCTHYECKUE XapaKTEPUCTUKU COBOKYITHOCTH JIAaHHBIX: CpeIHEE 3HaYCHHE, MOJIA,
34 Hauanbnbie cBeneHus o 2 pa3Max, MeHaAHa BHIGOPKH.
CTaTHCTHKE Ymems nipeACTaBIATh U YUTATh JaHHBIC B BUJIE TAOJIHUL, KPYTOBBIX U CTOJIOUATHIX
[ToBTOpEHHE U CHCTEMATU3ALMS 1 JMArpaMM, TPaQuKoB.
yueGHOro MaTepuana Dopmynuposams KOMOMHATOPHBIE TIPABUIIA IPOU3BEACHUS H CYyMMBI, OTIpE/IeICHNE
CTATUCTHKH.
Konrtpomnbnas pabora Ne 8 1 Pewams xoMOMHATOPHBIE 32124 HA TPUMEHEHUE MIPABHII IIPOU3BEICHUS U CYMMBI.
1Iposooums npocTenIve CTATUCTUYECKUE UCCIIEIOBAHUS
IToBTOpEHHUE N cUCcTEeMATH3ALMA 124
y4eOHOro MmaTepuaJia )
IIoBTOpEHME U cucTeMaTU3alus 11

Kypca anre0psl 7 Kiacca

KonTtponbnas padora Ne 9




AJareopa. 8 kaacc

4 gaca B Heaemto, Bcero 140 yacos

Homep
naparpa- Copep:xanue y4edGHOro XapakTepucTHKA OCHOBHBIX BH/IOB JeITeJbHOCTH YYeHHKA
da MarepuaJia (Ha ypoBHe y4eOHbBIX el cTBMIl)
I'naga 1 109

MHokecTBa U ONlepaliy HaJl HUMH )

1 MuoxectBo. [TonmHOXkecTBa 2 IIpusooums npumepvl MHOXKECTB, 3JIEMEHTOB MHOKECTBA, HA3BAHUI MHOXKECTB, CUETHBIX
JTAHHOTO MHOJKECTBA Y HECYETHBIX MHOXKECTB, IPUMEHEHUSI OTIepaIliii Ha/l MHOKECTBaMHU.

5 o 3 Onucvlgams criocoObl 3a/1aHUSI MHOXKECTB, TOHSTHE MOIIIHOCTH MHOXECTBA.

Tiepaiti Hall MHOXKCCTBAMH Hnniocmpuposame oneparuy HaJ MHOKECTBAMH ¢ TIOMOIIBIO quarpaMm Jifrepa.

3 DopMyIa BKITIOUEHHS- ) Dopmynuposams ONpPENEIICHUS: paBHBIX MHOXKECTB, IOIMHOXKECTBA JAaHHOTO MHOXECTBA,
HCKTIoueHHs. B3auMHo TepeceveHus] MHOXKECTB, 00bEIMHEHISI MHOKECTB, Pa3HOCTH MHOXKECTB, B3aUMHO
OHO3HAYHOE COOTBETCTRHE OZHO3HAYHOTO COOTBETCTBHUS MEHKLY BYMS MHOKCCTBAMH, PABHOMOLIHBIX MHOKECTB,

CYETHOTO MHOXECTBA.
4 CuéTHBIC MHOXECTBA 1 Haxooums nepeceuenne, 00beJUHEHUE, PA3HOCTh JTAHHBIX MHOXECTB.
/Jloka3zvlieams HopMyIly BKIIOUEHUI-UCKIIIOUEHUH 1715 IBYX U TPEX MHOKECTB.
[ToBTOpEHME M cUCcTEeMaTU3aluUs 1 N N
5 Ipumensamsb HopMyTy BKIIFOUSHUNA-UCKIIIOUSHUN JJIS pEIIeHUs 3a/1a4.
4yeOHOro MaTrepuasa
YHCOHOro Matep Ycemanasnueams B3auMHO OJHO3HaYHOE COOTBETCTBUE MEX]Y IBYMSI paBHOMOIIIHBIMU
KonTtposnbHas padora Ne 1 MHOXECTBAMH
I'naga 2 314
PanmnonanbHble BbIPaKeHUS )
5 PanmonaneHeie qpodu 1 Pacnosnaseams 1ienple palioHaabHbIE BRIPAXKEHUsI, JPOOHbBIE palliOHAIbHBIE BHIPAXKEHUS,
- MIPUBO/IUTH MPUMEPHI TAKUX BBIPAKEHUI.
6 OcHOBHOE CBOMCTBO 2

Dopmynuposamy:




Homep

naparpa- Conep:xanue yueOHOro XapakTepucTHKA OCHOBHBIX BU/J0B [1eSITeJIbHOCTH YYeHHKA
pa MaTepuaJa (Ha ypoBHe y4eOHbBIX JelCcTBHII)
panroHaIBLHON 1pooH onpeodenenus: PalMOHAIBHOTO BBIPAXKEHNUs, pallMOHAILHON 1po0H, 001acTH OnpeeeHHs

BBIPAXXEHUSI, TOKJIECTBEHHO PaBHBIX BBIPAXKEHUM, TOXKAECTBA, 00JIACTH ONPEIEICHUS
YPaBHEHUs, PABHOCWJIbHBIX YPaBHEHUH, YPaBHEHUA-CIEACTBHS, IOCTOPOHHETO KOPHH,
palMOHAIBHOTO YPAaBHEHHUs], CTEIICHH C HYJIEBBIM I10KA3aTEJIEM, CTEIIEHU C LIEJIBIM
OTpHLIATENIHBIM IIOKa3aTeIeM, CTAaHJApTHOTO BUJIa YHCIIa, OOpaTHOM

7 Cno’XeHue U BEIUUTaHUE 2
palnroHanbHBIX Jpobeii ¢
OJIMHAKOBBLIMY 3HAMEHATEISIMU

8 CI10)KEHHE U BEIYUTAHHE 4 TIpONOPIHOHATBHOCTIL, 5
PAIHOHATEHBIX POGEii ¢ c60licmea: OCHOBHOE CBOWCTBO PaIlMOHANBHOMN APOOH, CTENEHH C IENIbIM T0Ka3aTeseM,
. k
pa3HBIMU 3HAMEHATEISIMU ypaBHeHHH, QYHKIUA y = —;
x
Koutpospras padora Ne 2 1 npasuia; CI0KEHUs, BEIMUTAHUS, YMHOKEHHS, JIeJICHUS PAlMOHAIBHBIX Apo0Oeii,
9 V MHOSKEHIE 1 Ie/IeHHe ) BO3BEIECHUE PALMOHAILHON IPOOH B CTENEHB;

yca06ue paBeHCTBa JPOOH HYIIIO.

paIMOHATBHBIX IPOOEH. 9 .
Jlokaszvieams CBOWCTBA CTENICHH C IIEJIBIM TTOKA3aTeNIeM, CBOMCTBA PABHOCHIIBHBIX

Bo3Benenue panyoHanbHOM

IpoOu B CTENEHb YPaBHCHHH. . . . .
Onucwvigams rpadudecKrii METO pellieHHs ypaBHEHHUH ¢ OHOM epeMeHHOH.
10 ToxnecTBeHHbIE TPeoOpa3oBaHUs 5 IIpumensams OCHOBHOE CBOMCTBO pallMOHAILHOM IpOOH JUIsl COKpAIIeHUs U
palMOHAIbHBIX BBIPAKEHUN npeoOpa3oBaHus palMOHAIBHBIX Ipobeil. [IpuBoIuTh panroHagbHbIE IPOOH K HOBOMY
(oOmmemy) 3HamMeHaTento. Haxonute cymMmmy, pasHOCTb, IPOU3BEICHUE U YACTHOE
Kontponbhas pabora Ne 3 1 palnMoHaNbHBIX Jpo0Oei, BO3BOANUTH PALIMOHAIBHYIO IpOOb B CTENEHb. BBHINOIHATH
11 PaBHOCHIIBHBIE YPaBHEHHUS. o) TOXX/IECTBEHHBIC MPE0OPA30BaHUS PAIIMOHATBHBIX BeIpakeHul. [IpuMeHsITh CBOMCTBA

CTCIICHU C IICJIBIM ITOKAa3aTCJICM IJIA Hp606p330BaHI/I$I BBIpa)KeHHﬁ.

YpaBHEHHE-CIIEICTBHUE.
3anucvleame yricna B CTAaHIAPTHOM BUJIE.

PaI_II/IOHaJ'IBHBIC YPaBHCHUSA

Pewamo YpaBHCHUA C nepeMeHHoﬁ B 3HAMCHATCIJIC I[pO6I/I, pallnOHAJIbHBIC YPAaBHCHUS C

12 PannonaneHble ypaBHEHHUS C 2 apameTpaMu.
rnapaMeTpamu k
Boinoainsams MOCTpOSHHUE U YTeHHE TpaduKka GyHKIUU Y = —
x
13 CreneHs C 1eNbIM 2

OTPHULATCIIBHBIM ITOKA3aTCIIEM




Homep

naparpa- Conep:xanue y4eOHOT0 XapakTepucTHKA OCHOBHBIX BU/0OB JI€ATEJIbHOCTH Y4eHUKA
pa MaTepuaJa (Ha ypoBHe y4eOHbBIX JelCcTBHII)
14 CBoiicTBa CTENEHHU C LIETIBIM 3
MoKas3aTejieM
15 k . 2
OyHkus y =— u eé rpadux
X
IToBTOpEHME U cucTemMaTu3anus 1
y4ueOHOro Marepuana
Kontponbhas padota Ne 4 1
T'naea 3 154
OcHOBBI TEOPUM 1EJTUMOCTH )
16 JenumocTs Haleno u €€ CBOMCTBa 3 Dopmynruposams:
1 C 4 onpeodenieHus: NeTUMOCTH HAIIeJI0, YUCEeIl, CPABHUMBIX 10 JAHHOMY MOJYJIIO,
7 Henenne ¢ OCTaTKOM'v paBHCHHA HauOOJBIIEro OOIIEro ASTUTENS JIBYX YHCEN, HAUMEHBIIETO 00IIero KPaTHOTO IBYX
110 MOJZTYJIIO M X CBONCTBA YHICel, B3aMMHO TIPOCTHIX YHCEN, MPOCTOTO YHCIIA, COCTABHOTO UHCIIA;
18 HanGombiumii o6t JeTHTeND 1 ) ceoticmea: AeNMMOCTH HalleNo, YUCEN, CPABHUMBIX 110 JaHHOMY MOJYJII0, HAUOOJBIIIETO
HauMeHbIee 06IIee KpaTHOE 00111ero JeauTelsi, HAUMEHBIIIETO OOIIET0 KPAaTHOTO, B3AMMHO MPOCTHIX YHCEIT, TPOCTHIX
JIBYX HATYPATBHBIX THCEI. YHUCeJ; OCHOBHBIE CBOMCTBA CPABHEHHS;
B3auMHO MpoCThIE YHca npusznaku oeaumocmu: Ha 9, 3, 11.
Onucvleamy: anropuT™M DBKIIN]IA
19 [Ipr3Haku genumMocTu 2 Jlokazvieamv meopembi: 0 CBOMCTBAX JICJICHUS HALIEIIO, O JIEICHUH C OCTaTKOM, O
CBOMCTBAX YMCEJ, CPABHUMBIX 110 MOAYJIIO, O MPU3HAKaX AeIUMOCTH Ha 9, 3, 11, 0
20 IIpocTble U cCOCTaBHBIEC YUCIa 2

[ToBTOpEHME U cUCTEMAaTH3ALUA
y4eOHOTr0 MaTepuana

ceorictBax HOJl u HOK nByx umncesn, o 66CKOHEUHOCTH MHOKECTBA MPOCTHIX YUCE.
/Jloka3vleams OCHOBHYIO T€OpeMY apH(PMETHKH, Mayto Teopemy Depma.
Pewamys 3a1aun Ha 7€TUMOCTb




Homep

naparpa- Coaep:xanue yueOHOro XapakTepucTHKA OCHOBHBIX BU/J0B [1eSITeJIbHOCTH YYeHHKA
pa MaTepuaJa (Ha ypoBHe y4eOHbBIX JelCcTBHII)
KonTtponbhas padota Ne 5 1
I'nasa 4
15u4.
HepaBencrBa

21 UucnoBble HEPABEHCTBA U UX 2 Pacnosnaeams v IpUBOINTE NPUMEPBI YHCIOBBIX HEPABEHCTB, HEPABEHCTB C
CBOICTBa IIEPEMEHHBIMY, JIMHEHHBIX HEPABEHCTB C OJHON NIEPEMEHHOM, IBOMHBIX HEPABEHCTB.

I C 5 Dopmynuposamy:

JIOACHNC 1 yMHOMCHHC onpedenenusi: CPaBHEHUsI IBYX UUCEJl, pEIIEHUs] HEPABEHCTBA C OIHOW NEpEeMEHHOIA,
BHCHOBBIX HCpaBCHCTB. PaBHOCHJIbHBIX HEPABEHCTB, HEPABEHCTBA-CIIE/ICTBUS, PELLICHUS] CHCTEMBI U
LICHHBAHNC SHAMCHHA COBOKYITHOCTH HEPABEHCTB C OJIHOM NEPEMEHHON;
BRIPAKCHUA c60ticmea YMCIOBBIX HEPABEHCTB, CII0KEHUS U YMHOKEHHSI YUCIIOBBIX HEPABEHCTB;

23 HepaseHcTBa ¢ 01HOI o) meopemul O PABHOCUIBHOCTH HEPABEHCTB C OJJHOW NIEPEMEHHOM, O PELICHUH YPaBHEHUN U
nepeMeHHoi. UncToBbe HEpABEHCTB, COAEPIKALIMX SHAK MOTLYJIS.

NMPOMEKYTKH /loka3vieamyp: CBOINCTBA YNCIIOBBIX HEPABEHCTB, TEOPEMBI O CIOXKEHMH H yMHOKEHHH
YHCJIOBBIX HEPABEHCTB, O PABHOCUIILHOCTU HEPABEHCTB C OJTHOM NEPEMEHHOM.

24 CucreMbl U COBOKYTTHOCTH 4 Pewams nuHeiiHbIe HEpABEHCTBA. 3alUCHIBATh PEIIEHUSI HEPABEHCTB U X CUCTEM B BUJIE
JIMHEVHBIX HEPABEHCTB C OJHON YHCIIOBBIX TIPOMEKYTKOB, 00ObEAMHEHUS, IEPECEUCHUS YUCIIOBBIX TPOMEXYTKOB. PemaTth
NEpPEMEHHOMN CHUCTEMY U COBOKYITHOCTb HEPABEHCTB C OJHOM NEPEMEHHON, HEPABEHCTBA, COAEPIKALIIHE

)5 N 3 3HaK MoayJis. OlleHUBaTh 3HaueHUE BeIpakeHUs. M300paxaTh Ha KOOpJMHATHOMN NPSIMOI

BHEHUS U HEPABEHCTB
PaBHE CPaBCHCTBA, 3a/laHHBbIE HEPABEHCTBAMM YMCIIOBBIE IPOMEKYTKU

coJleprKallie 3HaK MO JIs

[ToBTOpEHME U cUCTeMaTH3aLUA 1

y4eOHOTO MaTepuaa

KonTponbHas padora Ne 6 1

I'nasa 5
19u.

KBaapaTrnbie kopHH.




Homep

naparpa- Coaep:xanue yueOHOro XapakTepucTHKA OCHOBHBIX BU/J0B [1eSITeJIbHOCTH YYeHHKA
pa MaTepuaJa (Ha ypoBHe y4eOHbBIX JelCcTBHII)
JlelicTBUTEILHBIE YHCJIA
26 Oyukys y = x° u e€ rpaduk 2 Onucovleams: MHOKECTBO HATYPAJIbHBIX YHCEII, MHOKECTBO LIEJIBIX YHCET, MHOKECTBO
palMOHAaIbHBIX YHCEN, MHOKECTBO JIEHCTBUTENIBHBIX YUCEI U CBSI3U MEXKY 3TUMU
27 KBanpaTHbie KOpHU. 3 .
A . . YHCIIOBBIMH MHOKECTBAMU; CBS3b MEXKy OECKOHEUHBIMH JIECATUYHBIMU IPOOSIMU U
PU(METHYECKHUH KBaJPATHEIi panoHaIbHBIMU, UPPALIMOHAIBHBIMHI YHCIAMH.
KOpeHb Pacnosnasame panmoHasibHbIE U UppallMOHANIbHBIE ynciaa. [[puBoauTe mpumepsl
78 MHOXECTBO JIeHCTBUTETBHBIX o) PalMOHATBHBIX YHCEN 1 MPPALMOHANBHBIX HHCENL. }
qucen 3anucvieams ¢ ToMONIbIO GOPMYIT CBOIMCTBA IEHCTBUH C NEHCTBUTENbHBIMH YUCIAMU.
Dopmynuposamy:
29 CaoiicTBa apu(pMEeTUYECKOTO 4 onpeoeneHus: KBAIpaTHOTO KOPHSI U3 YUCIIa, apu(PMETHUECKOT0 KBaIpaTHOTO KOPHS U3
KBaJpPaTHOTO KOPHS 4KClla, MHOXKECTBA JIEHCTBUTENIBHBIX YUCEIT;
v . — 42 —
ceoticmea: GyHKUIUU y = X, apu(PMETUUECKOT0 KBaIPATHOTO KOPHS, QYHKIIUH Y = VX .
30 ToxxnecTBeHHBIC TTPe0Opa3OBaAHMS 4 bymm y > apug Ap P, yHKIEH Y v
BBIPAXKEHNIT, COEPIKALLIX Jloka3zvieams cBOMCTBA apu(METHIECKOTO KBAJAPATHOTO KOPHSL.
b
apudMeTHUecKue KBaJpaTHbIE Cmpoumo rpaduku QyHKIMHA y =X’ U y = Jx
KOpHH Ipumenamo noHsITHE ApUPMETHUIECKOTO KBAIPATHOT'O KOPHSI ISl BBIYMCIIEHUS 3HAUSHHH
31 Jx R ) BBIPaKCHUM.
Qynkius y =~x U e€ rpaduk Vnpowams BeIpakeHusl, cofepKaiine apuhMeTHIECKHE KBaIpaTHble KOpHH. Pemars
ypaBHeHus. CpaBHUBATh 3HAYCHHS BBIpKEHUH. BBINONHATE TpeoOpa3oBaHue
IToBTOpEHME U cucTeMaTu3anus 1 N
BBIPAYKEHUH C IPUMEHEHHEM BBIHECEHHSI MHOKHUTENS U3-T10]] 3HAKa KOPHsI, BHECEHUS
y4ueOHOro Marepuana
MHOYKHTEJIS 110/1 3HAK KOPHS. BRIMOTHATE 0CBOOOXKIEHHE OT HPPAILIMOHATIEHOCTH B
KoHtpounbHas pa6ora Ne 7 1 3HaMeHarese IpoOH, aHaJIN3 COOTHOLICHUH MEXIy YMCIOBBIMA MHOKECTBAMHU U MX
3JIEMEHTaMU
I'naea 6
37u.

KBaapaTHubie ypaBHeHHs




Homep

naparpa- Conep:xanue y4eOHOT0 XapakTepucTHKA OCHOBHBIX BU/0OB JI€ATEJIbHOCTH Y4eHUKA

pa MaTepuaJa (Ha ypoBHe y4eOHbBIX JelCcTBHII)

32 KBagparHble ypaBHEHHUS. Pacnosnasame v TpUBOIUTH IPUMEPHI KBAPATHBIX YPABHEHHM pa3JIMUHBIX BUJIOB
Pemienne HEMOMHBIX KBaAPATHBIX (TIOJTHBIX, HETIOJIHBIX, PUBEIEHHBIX ), KBAJAPATHBIX TPEXUICHOB.
ypaBHEHUU Onucwiéams B 00111eM BUJIE pEUICHHE HETIOJIHBIX KBaIPATHBIX YPABHEHU.

N Dopmynuposamy:

33 Dopmya KOPHEH KBaJpaTHOro onpeoeneHus: ypaBHEHUs IEPBON CTEMEHH, KBaIPATHOTO ypaBHEHUS; KBaIPATHOTO
YPaBHCHITA TpEXUJIeHa, TMCKPUMUHAHTA KBaIPATHOTO YPaBHEHUS U KBAIPATHOTO TPEXUIeHA, KOPHS

34 Teopema Brera KBaJIpaTHOTO TPEXUIeHa; OMKBAPaTHOTO YpaBHEHHUSI; IEJICHHSI HAlleJI0 MHOTOUJICHOB,

KOpHSI MHOTOUJICHA, 11€JIOTO PAIlMOHAILHOTO YPABHEHUS;
Kontponbnas padota Ne 8 ceolicmea KBapaTHOTO TPEXUIICHA;
N meopemy Buera u 00paTHyIo el TeOpeMy, TEOpEMY O JIeTIEHUU MHOTOWICHOB C OCTAaTKOM,

35 KBapaTHEIH TPEXLICH Teopemy besy, TeopeMy 0 LIEJIOM KOpHE LIEO0T0 PALMOHAIBHOTO YPaBHEHUSI.

36 Pelenne ypaBHeHHi, 3anucvieamo u ZIOKa3bIBATE dbopmyny KOpHEH KBajpaTHOTO ypaBHeHus. MccnenoBaTh
NPUBOMMBIX K KBaPATHBIM KOJIMYECTBO KOPHEH KBaJpaTHOTO YPaBHEHHUS B 3aBUCUMOCTH OT 3HaKa €ro
ypaBHEHHSM JTUCKPUMUHAHTA.

Jlokazvieams meopemol: Bueta (mpsimyto v 0OpaTHYI0), O Pa3I0KeHUH KBaAPaTHOTO

37 Pemenne ypaBHeHU METOAOM TpEXUsIeHa Ha MHOKHUTEIH, O CBOMCTBE KBAJAPATHOIO TPEXUIEHA C OTPUIIATEIBHBIM
3aMEHBI TIEPEMEHHOM JUCKPUMHHAHTOM, TeopeMy be3y u ciiencTBus U3 He€, TeopeMy O LEJIOM KOPHE LIETI0ro

palMOHAIBHOTO YPaBHEHHUS.

38 PartmonanbsHbIe ypaBHEHHS KaK 0 . N

nucvleams Ha IPUMEPAxX METOJI 3aMEHBI IEPEMEHHOM JJI pEUICHUS] ypaBHEHUI.
MATEMaTHHCCKIE MOJICITH Haxooums xOopHH KBaJIpaTHBIX YpaBHEHUH pa3IMuHbIX BUIOB. [I[puMeHATs TeOpemy
PEAILHBIX CHTYAlH Buera u oOpatHyto eif TeopeMy. BBIMONTHATH pa3ioxeHne KBaIpaTHOTo TPEXUIeHa Ha
39 JleleHHe MHOTOUIIEHOB MHOXUTENH. HaxoauTh KOpHU ypaBHEHUMN, KOTOPBIE CBOASTCS K KBAJAPATHBIM.
CocTraBiATh KBaJpaTHbIE YPABHEHUS U YPaBHEHUS, CBOSIINECS K KBaIPATHBIM,

40 Kopnu muorounena. Teopema SIBJISIFOIIUECS MATEMATHUYECKUMU MOJEISIMU PEATIbHBIX CUTYaLIH.

besy Pewams ypaBHEHUSI METOI0M 3aMEHBI IEPEMEHHOMN.
Haxooumps 11e51p1€ KOPHU 1EJIOT0 PalMOHAIBHOTO YPABHEHUS
41 [lenoe panroHansHOE YpaBHEHHE




Homep
naparpa-

da

Coaep:xanue yueOHOro
MaTrepuaJja

XapakTepucTHKA OCHOBHBIX BU/J0B [1eSITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHbBIX JelCcTBHII)

[ToBTOpEHHNE N cHCTEMaTH3aLUS
y4eOHOTO MaTepuaa

KonTponbnas padora Ne 9

HOBTOpeHI/Ie H CUCTEMaTH3aluA

y4eOHOro MmarepuaJja

134.

[ToBTOpEHME U CUCTEMATH3AIHS
Kypca anre0psl 8 kiacca

12

KonTponsnas padora Ne 10




AJareopa. 9 kaacc

4 gaca B Henemto, Bcero 140 gacos

Homep
naparpa- Conep:xanue y4ye0HOT0 XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTH YYeHUKA
pa Marepuajia (Ha ypoBHe y4eOHBbIX AeliCTBHIH)
I'naga 1 404
KBagparuunas pyHkumst
1 DyHKIUSA 3 Onucvlieams nowsimus: GyHKIMHM KaK MMPaBHUIIa, yCTAHABIMBAIOIIETO CBS3b MEXTY
AJIEMEHTaMU JABYX MHOXECTB, OTOOPaKEHHUS OJTHOTO MHOXKECTBA Ha JPYTroe KaKk CHHOHUM
2 Bospacranne n ybvisanne 5 MOHATUS (DYHKITHH, CIIOKHOU (PYHKITHH.
(bynkuwin. Hanbonbiee 1 Onucwiéams ciocoObl 3a1aHus PYHKIUU, METOJ HHTEPBAJIOB.
HauMeHbIlIee 3HaYeHUS] PYHKIIUU Dopmynuposams:
3 Y&THbIE U HEUETHBIE bYHKIH o) onpedenenus: Tpadhuka QyHKIMU, HYIS QYHKINH; TPOMEKYTKOB 3HAKOTIOCTOSTHCTBA
dbyuknun; GyHKIUH, BO3pacTarolien (yObIBarOIIei) HA MHOXECTBE; YETHON M HEUETHON
4 [TocTpoenue rpadgukoB GyHKITHI 3 (GyHKIUY, HAUOOJBIIETO U HAUMEHBIIIETO 3HAUYCHUHN (PYHKIINH, KBaAPATHUHON (PYHKINU;
v=kf(x),y=f(kx) KBaJIpaTHOT'O HEPABCHCTBA,
N meopeMbl 0 C80licMBax: Bo3pacTarolleil u yobBatomei GyHKIN, YETHONH 1 HEUETHOU
5 [MocTpoenue rpadgukoB GyHKIHIA 3 byHKIHi;
y=f®tbuy=fx+a ceolicmea KBapaTUIHON (DYHKIMH; IPaBUiIa MOCTPOSHHS rpauKoB PyHKLUI ¢
6 Toctpoetue rpaduKoB GyHKIHA 3 MOMOIIIbIO TTpeoOpa3zoBanuii BuAa f (x) — f(x) + b, f(x) = f(x + a), f(x) — kf (x),
y=fx)uy=|fm) Jx) = f(kx), fx) = f(Ix)n fx)—[fX)]
Jloxasvieams: TEOPEMBI O CBOMCTBAxX Bo3pacTatomel (yObIBaromei) GyHKIuM, 4ETHON 1
KonTponsnas padorta Ne 1 1 HEYETHON (DYHKIIHUIA.
7 T S — 5 Cmpoumbw rpaduku QyHKIIMN ¢ TOMOIIBIO peoOpa3oBanuii Buaa f (x) — f(x) + a,

rpaduk U CBOKWCTBA

f) =fx+a)f&) =&, fx)—=fk), f(x)=fx)ufx)—[f®)]




Homep

naparpa- Coaep:xanue yueOHOro XapakTepucTHKA OCHOBHBIX BU/0OB JI€ATEJIbHOCTH Y4eHUKA
pa MaTepuaJa (Ha ypoBHe y4eOHbBIX JelCcTBHII)
8 Pemienue kBagpaTHBIX HEPABEHCTB 4 Cmpoumu rpaduk kBagpaTuaHor GyHkmuu. [To rpaduky kBagpaTHIHON QYHKITUN
ONMCHIBATh €€ CBOMCTBA.
9 Pellenye HePaBEHCTB METOZIOM 6 Onucwviéams CXeMaTUYHOE PACIIONIOKEHNE TapadoIibl OTHOCUTENBHO OCH a0CIIHCC B
MHTCPBAIIOB 3aBUCHMOCTH OT 3HaKa cTapiiero KodpGuiueHTa u JUCKPAUMHHAHTA COOTBETCTBYIOIIIETO
10 Pacnonosxenue Hymeit 3 KBaJ[paTHOTO TPEX1IEHa.
KBA/IPaTHIHOMN (bYHKIMH Pewams xBazipaTHBIE HEPABEHCTBA, UCTIONB3YS CXEMY PACIIOIOKEHHS TapadoIbl
OTHOCHUTEIIBHO JAHHOM TOUKH OTHOCHUTEIILHO OCH a0CIIMCC, HEPaBEHCTBA METOJOM HHTEPBAJIOB.
Hccneoosams ycioBus pactioNioKeHUs HyJel KBaApaTHUHON (YHKIIMH OTHOCUTEIHEHO
[ToBTOpEHUE U cucTemMaTH3aLuUs 1 3a/laHHBIX TOYEK
y4eOHOro MaTepHana
KonTtponbhas padora Ne 2 1
I'nasa 2
YpaBHeHus ¢ AByMsi iepeMeHHbIMHA 18u.
U UX CUCTEMBI
11 VYpaBHeHue ¢ 1ByMst 4 Onucvlieams TpaUUECKUN METOJT PEIICHHSI CHCTEMBI JIBYX YPaBHEHUH C JBYMS
MePEMEHHBIMU U €T0 Tpaduk MePEMEHHBIMHU, METO/I TOJACTAHOBKU U METOJ CJIOKEHUSI M YMHOXEHUSI, METO/1 3aMEHBI
MIEPEMEHHBIX JUISl PEIICHUs CUCTEMBI ABYX YPaBHEHHH ¢ BYyMsI IEpEMEHHBIMHU.
12 I'paduueckue METOZBI PellIeHHA 3 Dopyyauposams:
CHCTCM ypaBHCHHUH C JIBYyMA onpeoeneHus: PellIeHUs] ypaBHEHUS C IByMS TIepeMEHHBIMU, TpadrKka ypaBHEHUS C ABYMSI
TICpEMCHHBIMH MePEMEHHBIMHU, PABHOCWJIBHBIX CHCTEM YPaBHEHUM C IBYMs IEPEMEHHBIMU, CUCTEMBI-
13 PeliieHue CHCTEM ypaBHEHHii ¢ 4 CJIEJICTBUS, OJJTHOPOTHOTO MHOTOYJIEHA, CAMMETPHUYECKOTO MHOTOUJICHA;

JABYMs IICPEMCHHBIMHU MCTOAOM
NOACTaAaHOBKH U MCTOAaMH
CJIOKCHUA U YMHOKCHUSA

npasuia OCTPOCHUS TPaQUKOB YpaBHEHHH ¢ TTOMOIIBIO TIpeoOpa3oBaHuil BUIa
Fx;y)=0—->Fx+a;y)=0Fx;y)=0—>Fx;y+b) =0 F(x;y)=0— F(—x;y) =0,
Fx;9)=0—>F(x;-y) =0, F(x;y) =0— F(kx; y) =0, F(x; y) =0 — F(x; ky) = 0,




Homep

naparpa- Coaep:xanue yueOHOro XapakTepucTHKA OCHOBHBIX BU/J0B [1eSITeJIbHOCTH YYeHHKA
pa MaTepuaJa (Ha ypoBHe y4eOHbBIX JelCcTBHII)
14 MeTo 3aMeHbI IEPEMEHHBIX U 5 Fx;v)=0—>F(x|;,y) =0 F(x;y) =0— F(x; |y|) =0;
JPyTHUE CTIOCOOBI peIIeHus MemoObl: TIOACTAHOBKH, CIIOKEHMSI, yMHOXEHHUS, 3aMEHbI IEPEMEHHBIX JJIs1 CUCTEM JIBYX
CHCTEM YpaBHEHUH ¢ ABYMs YPaBHEHMH C IByMsI IE€PEMEHHBIMU;
NIEPEMEHHBIMU meopemul: O CBOICTBaX PaBHOCUJIBHBIX CUCTEM YPAaBHEHUH, O CHAMMETPUYECKOM
MHOTOUJIEHE
[ToBTOpEHUE U cucTemMaTU3aLuUs 1
yuebHOro Marepuana
KonTtponbhas padota Ne 3 1
I'nasa 3
HepaBencTBa ¢ 1Bymsl nepeMeHHbIMHU 174,
U UX CHCTEeMBI.
Joka3are/ibcTBO HEPABEHCTB
15 HepasenctBa ¢ 1Byms 3 Onucvieams nonamusi: HEPABEHCTBA C ABYMsI IEPEMEHHBIMHU, CUCTEMbI HEPABEHCTB C
HepeMEHHBIMU JBYMsI IEPEMEHHBIMHU, TpapUUECKUEe METO/Ibl PELIEHHS CUCTEM JIBYX HEPABEHCTB C ABYMS
NIEPEMEHHBIMHU.
16 CHCTeMBI HEPABEHCTE C IBYMA 3 Onucvléams: OCHOBHBIE METO/IbI I0Ka3aTEILCTBA HEPABEHCTB.
NIEPEMEHHBIMU Dopmynuposam:
17 OCHOBHBIE METOJIBI 5 onpedenenus: peleHns HEPABEHCTBA C BYMS IEPEMEHHBIMY, rpaduKa HepaBeHCTBA C
JI0KA3aTeNbCTBA HEPABEHCTR ABYM#L IEPEMEHHBIMH, JTHHEHHOTO HEPABEHCTBA C /IBYMS IEPEMEHHBIMH, PABHOCHITBHBIX
CHCTEM YPaBHEHUH C IBYMs IEPEMEHHBIMH.
18 HepaBeHncTBa Mexay cpeIHUMU 4 /loxazvieams: HEPABEHCTBA MEXAY CPEAHUMU BEIUYMHAMH, HEpaBeHCTBO Komm —

BenMunHaMu. HepaBeHCTBO
Komm — ByHsikoBCKoro

[ToBTOpEHHNE N cHCTEMaTH3aLUS
y4eOHOT0 MaTepuaa

BynsikoBckoro.

H306pasxcams Ha KOOPAUHATHON IIIOCKOCTH MHOXECTBA TOYEK, 33/1aBa€Mble
HEpaBEHCTBAMH C JIBYMsI IEPEMEHHBIMU U UX CUCTEMaMH.

IIpumensams OCHOBHBIE METObI JOKA3ATEIbCTBA HEPABEHCTB




Homep

naparpa- Coaep:xanue yueOHOro XapakTepucTHKA OCHOBHBIX BU/J0B [1eSITeJIbHOCTH YYeHHKA
pa MaTepuaJa (Ha ypoBHe y4eOHbBIX JelCcTBHII)
KoHnTtponbhas padora Ne 4 1
I'nasa 4 104
DJIeMeHTbI NPUKJIATHOH MaTeMaTHKH )
19 Maremaruueckoe 3 Ilpusooums npumepol.
MOJICIIUPOBAHUE MaTeMaTHYECKHX MOJIeJIel peaNbHbIX CUTYalUN; MPUKIIAIHBIX 3a]a49; MPUOIMKEHHBIX
B BEJIMYUH.
20 [IponieHTHBIE pacu€Thl 3 Dopmyauposams:
21 TIpHOTIKERHbIE BEIHCTEHU o) onpedenenus: abCOMOTHON TOTPEIIHOCTH, OTHOCUTEIBHOMN MOTPEITHOCTH.
Onucvleams 3Tanbl PELICHNs PUKIIATHON 3a1a4H.
[ToBTOpEHME U cUCTeMaTH3aLUA 1 Toscname M 3anucviéams HOPMYITy CIOXKHBIX POLEHTOB. [[pOBOANTE MPOIIEHTHBIE
y4eOHOT0 MaTepuaa Pacu€Thl C UCIMOJIb30BAHUEM CJIOKHBIX MPOIIEHTOB.
Pewams TexcToBBIE 3a/1a4H, B KOTOPBIX CUCTEMA JIBYX YPAaBHEHUH C IByMsI IEPEMEHHBIMU
KonTponbnas padora Ne 5 1 o
SIBJISIETCS. MATEMaTUYECKOW MOJEIIBIO PEAJIbHOTO Mpoliecca, U UHTEPIPETUPOBATH
pe3yNbTaT PEelEeHUs] CUCTEMBI.
Haxooums TOYHOCT pUOIIKEHUS IO TabIUIe MPUOTMKEHHBIX 3HAUCHUN BEITMYUHBI.
Hcnonp30Bath paznudHbie (POPMBI 3aITUCH TPUOIIMKEHHOTO 3HAYCHHUS BEIIMIHHBI.
OnenuBaTh NpuOIMKEHHOE 3HAYCHUE BETUIMHBI
I'nasa 5
DJIeMeHTbl KOMOMHATOPUKH 19u.
U TEOPHH BEPOSITHOCTEH
22 Metoa MatemMaTH4YeCKOM 2 Ilpusooumsv npumepol: THAYKTUBHBIX PACCy>KICHHUMA, CIIOIH30BaHUS KOMOMHATOPHBIX
WHIYKIIUU IIpaBWJI CyMMBI U IPOU3BEJICHUS; CITy4allHbIX COOBITUM, BKIIIOUAs JOCTOBEPHBIE U
HEBO3MOXKHBIE COOBITHS; OTIBITOB C PABHOBEPOSITHBIMHU HCXO0/IaMU; UCTIOIB30BaHUS
23 OcHosHbIe NpaBuIa 3 BEPOSITHOCTHBIX CBOMCTB OKPY’KAIOIIUX SIBJICHUN.
koMOuHaTtopuku. [lepectaHoBKH




Homep

naparpa- Conep:xanue y4eOHOT0 XapakTepucTHKA OCHOBHBIX BU/0OB JI€ATEJIbHOCTH Y4eHUKA
pa MaTepuaJa (Ha ypoBHe y4eOHbBIX JelCcTBHII)
24 Pa3sMmemenuns 2 Onucwieams METOJ MATEMaTUYECKON MHIYKIIMH, PA3IMIHBIE CXEMBbI I0Ka3aTeIbCTBA
METOJIOM MaTeMaTHYEeCKON MHIYKIIUH.
25 Coueranus 4 Dopmyauposams:
26 YacToTa 1 BEpOSTHOCTD o) onpeodeneHus: yIops104eHHOTO MHOXKECTBA, IEPECTAaHOBKH, Pa3MEIICHHS, COUETAHU,
CITy9aitHoro coGBITHS JIOCTOBEPHOT'O COOBITHSI, HEBO3MOXKHOTO COOBITHS;, KIIACCHYECKOE OTIPECIICHHE
BEPOSITHOCTH;
27 Knaccuueckoe omnpenenenue 2 npasuia; KOMOMHATOPHOE MPABHIIO CYMMbI, KOMOMHATOPHOE TTPaBUJIO MPOU3BEICHHUSI.
BEPOSITHOCTH Jlokazvieamo ghopmynvi: N1 HAX0XKICHUS KOJIMYECTBA TIEPECTAHOBOK, Pa3MEIICHUH,
N COYETaHUM, BhIpA)KAIOIIME CBOMCTBA COYETAHMM.
28 Bbiuuciienne BeposTHOCTEH ¢ 3 1Ipo600ums ONBITHI CO CITyYaHBIMU UCXOIAMHU.
TTIOMOLIBIO HpaBIIT [TosicHATH 1 3anUCHIBaTH (OPMYITY HAXOXKJICHHS YaCTOThI CITyIaiHOTO COOBITHSI.
KoMOHHATOPHKH OrnuchIBaTh CTATUCTUYECKYIO OLIEHKY BEPOSTHOCTH CIy4alHOTO coObITHs. HaxoauTe
KoutposbHas pa6ota Ne 6 1 BEPOSTHOCTH CIIYYaHOTO COOBITHSI B OIBITAX C PABHOBEPOSTHBIMHU UCXOaMHU
I'nasa 6 194
Yucy1oBLIE IOCTEI0BATEILHOCTH ’
29 YucaoBeIe MOCIEI0BATENLHOCTH 2 Ilpusooums npumepwl. IOCAEAOBATEIIBHOCTEN; YUCIOBBIX MOCIIEIOBATEIHLHOCTEM, B
YaCTHOCTH apU(PMETHIECKON ¥ T€OMETPHUIECKOMN MPOTPECCHIA; YNCTOBBIX
30 ApumeTHIecKas IporpeccHs 3 TIOCIIe/I0BATENFHOCTEH, MMEIONINX TIPEIEN; HCIIOIb30BaHMS MOCIEN0BATENEHOCTEH B
31 CyMMa 7 TIepBBIX WIEHOB 3 peaabHOM XKU3HU; 33/1a4, B KOTOPBIX PAaCCMAaTPUBAIOTCSI CYMMBI ¢ OECKOHEUHBIM YHCIIOM
apu(pMeTHYECKOH TPOrpeccun CTaracMblXx.
Onucvieams noHAmMUA: MOCIEI0BATEIbLHOCTH;, WIEHA IMOCIEA0BATENLHOCTH; KOHEUHOM
32 ['eomeTprueckas mporpeccus 3 MOCIEI0BATEIBHOCTH; OECKOHEYHON MOCIIeA0BATEILHOCTH, IIOCIIEA0BATEIHLHOCTH,
HMEIOIIICH Mmpeien; CocoObl 3aJaHus TIOCIEIOBATEIFHOCTH;, B UY€M COCTOMUT 3aa4a
33 CymMa 7 iepBbIX 4JICHOB 2

TreOMETPUUECKON NPOrpeccun

CYMMUPOBaHUA.




Homep

naparpa- Coaep:xanue yueOHOro XapakTepucTHKA OCHOBHBIX BU/J0B [1eSITeJIbHOCTH YYeHHKA
pa MaTepuaJa (Ha ypoBHe y4eOHbBIX JelCcTBHII)
34 [IpencraBienue o npezaene 2 Buviuucnsams qneHbl ocne10BaTeNbHOCTH, 3aIaHHON (DOPMYJIION #-TO YieHa WIH
nocnenosarenabHocTu. Cymma PEKYPPEHTHO.
OCCKOHEYHOM reOMEeTPUIECKOM Dopmynuposamy:
nporpeccuu, y Kotopoii | g | < 1 onpeodenenus: CTALIMOHAPHOH MMOCIIET0BATENFHOCTH, apU()METHUECKOH MPOTrpeccu,
35 C 5 reOMEeTPHUYECKON MPOTPECCHH;
YMMHPOBAHHC C80LCMBa YIICHOB TEOMETPHUUECKON U apu(PMETHIECKON TPOTPECCHil.
TTOBTOpEHHE ¥ CHCTEMATH3AIHA 1 3aoasame apupMeTUYECKYIO U TEOMETPUUECKYIO MPOTPECCUU PEKypPEHTHO.
yueGHOro MaTepHana 3anucvieamo u (EOKCZS’blGan’Ib:’ (hopMyITBI 00IIETO WieHa apuPMETHISCKON U }
reOMEeTPUUECKOM MporpeccHii, GOpMyIbl CYMMBI 7 IEPBBIX YWICHOB apu(pMEeTHUECKON U
Konrponsnas pabora Ne 7 1 T€OMETPUYECKOI Mporpeccuii; (opMyJibl, BBIPAXKAIOIINE CBOWCTBA YWICHOB
apupMeTHIECKON U TEOMETPUIECKON TTPOTPECCHIA.
Buviyuciams cymmy 6€CKOHEUHOW T€OMETPHUECKOM MTPOTrpeccuu, y Kotopoii | g | < 1.
[IpencraBnsaTe OecKOHEUHBIE IEPUOANYECKHE APOOU B BUJIE OOBIKHOBEHHBIX.
Pewams HecnoxHbIe 3aJa4l HA CyMMHUPOBaHHE
IloBTOpEHUe U cucTeMATH3ALMA 174
y4e0HOro MaTepHajia )
[ToBTOpEHME M cUCTeMaTU3aIUs 16
Kypca anreopsl 9 kiacca
Konrtponbnas 1

paborta Ne 8




I'eomerpusa. 7 kaacc

(2 yaca B Hepento, Bcero 70 yacos)

1
o [
S 2" Coaep:xanue yueOHOTo KoumnuectBo XapaKkTepuCcTHKA OCHOBHBIX BU/0B /1eATEJIbHOCTH YYEHHKA
E = MaTrepuaJia 4acoB (Ha ypoBHe y4eOHBIX AeiCTBHII)
=
I'nasa 1
IIpocreiimmue 15
reomerpuyeckue Gpurypsl
U X CBOMCTBA
1 Touku 1 npsiMeie 2 Ilpusooums pUMEpbI TEOMETPHUECKHUX PUTYD.
Onucvleams TOUKY, IPSIMYIO, OTPE30K, JTy4, YTOJI.
2 OTpe30K U ero JIMHa 3 Y, pAMYI0, OTp > Y,y
Dopmynuposamy:
3 Jlyd. Yron. U3smepenne 3 onpeodeieHus: PAaBHBIX OTPE3KOB, CEPEAMHBI OTPE3Ka, PACCTOSIHHUS MEXTY ABYMS TOUKAMH,
YTJIOB JIOTIOJTHUTEBHBIX JIydeH, pa3BEPHYTOrO yIila, paBHBIX yIIIOB, OMCCEKTPHUCHI YIIa,
4 CMeXHBIE H BEpTHKAHHBIE 3 CMEXXHBIX H BEPTHKAJIBHBIX YIJIOB, IEPECEKAOIMNXCA NPAMBIX, [ICPIICHIUKYIIPHBIX
VIR NPAMBIX, IEPIICHIUKYIPA, HAKIOHHOH, PACCTOSHKA OT TOUKH [0 NPAMON;
ceoucmea: PacIloOKEHUA TOYEK HA MPSIMOM, U3MEPEHUS OTPE3KOB U YIJIOB, CMEXHBIX U
S Ilepnien MKy nApHBIE IpsIMbIe 1 BEPTUKAJIBHBIX YIVIOB, IEPIEHIUKYIISPHBIX IPSAMBIX; OCHOBHOE CBOWCTBO IIPSIMOM.
6 AKCHOMEI 1 Knaccugpuyuposams yriol.

[ToBTOpEeHue n

Marepuaia

CHUCTCMAaTHU3alusa y‘IC6HOFO

Kontponbhas padora Ne 1

oxazvieams: TEOPEMBI O IIEPECEKAIOIINXCS IPSIMBIX, O CBOUCTBAX CMEKHBIX U
BEPTUKAIBHBIX YIJIOB, O €IMHCTBEHHOCTH MPSIMOM, IEPIICHANKYIIPHON JaHHOH (cyuai,
KOT/Ja TOYKa JICKUT Ha TaHHOU TIPSIMOi).

Haxooums nnuHy oTpeska, rpaayCHYIO MEpYy yria, UCIOJb3Ys CBOMCTBA UX U3MEPEHU.
H306pasxcams ¢ TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB T€OMETPUICCKUE QUTYPBHIL:
OTPE30K, JIy4, YIOJl, CMEXHbIE U BEPTUKAJIbHBIE YIJIbl, IEPIEHANKYIISIPHBIE TIPSIMBIE,
OTPE3KU U JIYUH.




1
o«
S ? Coaep:xanue yueOHOro KonunuyectBo XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH Y4YeHHKA
E = MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX AeiCTBUIl)
=
llosachamy, 4TO TaKOE aKCHOMa, OIPECIICHHUE.
Pewamys 3anaun Ha BbIYKCIICHUE U JOKA3aTENbCTBO, MPOBOJIS HEOOXOMMbIE
JI0Ka3aTeJIbHbIE PACCyKICHUS
I'nasa 2 18
TpeyrojbHuku
7 PaBHbIE TpEYTOJBHUKH. 2 Onucwviéams CMBICT TIOHATHSI «paBHBIC GUTYPBD. [IpUBOIUTE IpUMEPHI PaBHBIX (GHTY.
Bricora, Mmeauana, H306pascams M HAXOIUTH HA PUCYHKAX PAaBHOCTOPOHHHE, paBHOOEAPEHHBIE,
OucceKkTprca TpeyroibHHUKa MIPSIMOYTOJIbHBIE, OCTPOYTOJIbHBIE, TYIIOYTOJIbHbIE TPEYTOJBHUKN U UX JIEMEHTHI.
. . Knaccugpuyuposams TpeyronbHUKH 1O CTOPOHAM H yTIIaM.
8 ITepBbIif 1 BTOpOW MPU3HAKU 5 puyup pey p y
Dopmynuposamy:
PaBEHCTBA TPEYTOJILHUKOB
onpeoeneHus: OCTPOYTOJIBHOTO, TYIOYTOJIbHOTO, IPSIMOYTOJILHOTO, pAaBHOOEIPEHHOTO,
9 PaBHOOeipeHHbII 4 PaBHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJILHUKOB; OUCCEKTPUCHI, BBICOTBI, MEIUAHbI
TPEYTOJBHUK M €TO CBOWCTBA TpPEYIroJIbHUKA, paBHBIX TPEYTOJIbHUKOB; CEPEANHHOIO NIEPICHANKYIIIpPa OTPE3Ka,
10 [Tpu3Haku paBHOOEPEHHOTO 2 nepumMetTpa Tpeyrganmca,
TPeYTOIbHIKA c6oticmea. PaBHOOE/IPEHHOTO TPEYTObHUKA, CEPEAUHHOTO IEPICHANKYIAPA OTPE3Ka,
OCHOBHOT'O CBOWCTBA PaBEHCTBA TPEYTOJbHUKOB;
1 Tperuii npu3HaK paBeHCTBA 2 NPU3HAKU. PABEHCTBA TPEYTOJIbHUKOB, PABHOOEAPEHHOTO TPEYTOIbHUKA.
TPEYroJbHIUKOB /Jloka3zvleams TEOPEMBIL: O €IMHCTBEHHOCTH NIPSIMOM, EPIEHAUKYJIIIPHOM TaHHOM (ciyyail,
12 TeopeMmsl 1 KOT'/Ia TOYKa JISKUT BHE JAHHOM MPSAMOil); TP MPU3HAKA PABEHCTBA TPEYTOJIbHUKOB;

[ToBTOpeHue n
cucTeMaTH3anus yueOHoro
MaTepuaia

KonTtponbnas padora No 2

IIPU3HAKK PABHOOEAPEHHOTO TPEYTOJIbHUKA; TEOPEMBI O CBOMCTBAX CEPEAMHHOIO
NEePIEeHINKYIIIpa, PABHOOEPEHHOI'O U PABHOCTOPOHHETO TPEYTOJIbHUKOB.
Pazvacname, 9T0 Takoe TEOpEMa, ONUCHIBATE CTPYKTYPY TeopeMbl. OOBSICHATH, KaKyIo
TEOpeMy Ha3bIBAIOT OOpAaTHOM JaHHOM, B 4EM 3aKIIIOYAETCs METO/ JOKa3aTelbCTBA OT
poTuBHOTO. [IpUBOINTE IPUMEPHI UCIIOIB30BAHUS ATOI'O METO/IA.

Pematp 3a1aun Ha BBIYMCIIEHUE U JOKA3aTEIbCTBO




1
)
g ? Coaep:xanue yueOHOro KonunuyectBo XapakTepucTHKa OCHOBHBIX BH/JI0B JeSITeIbHOCTH YYCHHKA
E = MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX AeiCTBUIl)
=
I'nasa 3
IMapajneabnbie npsambie. Cymma 16
YIJIOB TPEYroJbHUKA
13 [TapamnenbHbIE IpsSIMBIE 1 Pacnoznasams Ha yepTexkax MapauiesIbHbIE IPSIMBIE.
14 T —— 7 N300pakaTh ¢ MOMOILBIO JIMHEHKHU U YTOJIbHHUKA NapajuIeibHbIE MIPSIMBbIE. }
- Onucwviéams yriibl, 00pa30BaHHBIE MTPU NIEPECEUECHUH ABYX MPSAMBIX CEKYIIEH.
Dopmynuposams.:
15 | CpoiicTBa napauieabHbIX 3 onpedenenus; NapauleIbHbIX TPSIMbIX, PACCTOSHHUS MEXK/LY MAPaIIENbHBIMHU IPSIMBIMH,
IPAMBIX BHEIIHETO YIJIa TPEYTOJIbHUKA, TUTIOTEHY3bl U KaTeTa;
16 CyMMa yIIIOB TpeyrombHHKa 4 ceolicmea: MapaieIbHbIX HPAMBIX; YIJIOB, 00pa30BaHHbBIX NPHU MEPECCUECHUN
NapajyIeNIbHBIX IPSAMBIX CEKYLIEH; CYMMBI YJIOB TPEYTOJIbHUKA; BHEIIHETO yria
17 HpsMoyrosbHbI# TPEYTOJIBHUKA; COOTHOLIEHUN MEXAY CTOPOHAMHU U YTIIAMH TPEYTOJIBHUKA;
TPECYTOILHHUK IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO MapaAJIICIIbHBIX IPSIMBIX;
18 CBOICTBa MPSAMOYTOIBHOTO 2 NPU3HAKU. TIAPAIJIEIBHOCTH MPSAMBIX, PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
TpeyroNbHIKA /loka3zvieams: TEOPEMBI O CBOMCTBAX MapalICNIbHBIX IPSIMBIX, O CYMME YIJIOB
TPEYrojbHHUKA, O BHEIIHEM yTJIE TPEYToJIbHUKA, HEPABEHCTBO TPEYTOJIbHUKA, TEOPEMBI O
Kontponbras pabora Ne 3 1 CPaBHEHHH CTOPOH U YIJIOB TPEYTOJbHUKA, TEOPEMBI O CBOWCTBAX MPSIMOYTOIBHOTO
TPEYroJbHHUKA, IPU3HAKH MapaJIJIeNIbHBIX MPSIMBIX, PABEHCTBA MPSIMOYTOJbHBIX
TPEYTrOJIbHUKOB.
Pewamyp 3a1aun Ha BEIYMCIICHHUE U 0KA3aTEIbCTBO
I'nasa 4
OKpYKHOCTb U KpYT. 16
I'eomeTpuuyeckne nocTrpoeHus
19 I'eomeTpuueckoe MecTo 2 Tosacuame, 4TO TaKoe 3aja4a Ha OCTpOeHHE; reoMeTpudeckoe mecto Touek (['MT).

Touek. OKpY>KHOCTb U KpyT

[TpuBoauts mpumepsr [MT.




1

=
g ? Coaep:xanue yueOHOro KonunuyectBo XapakTepucTHKa OCHOBHBIX BH/JI0B JeSITeIbHOCTH YYCHHKA
E = MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX AeiCTBUIl)

=

20 Hekoropsie cBoliicTBa 3 H306pasxcams Ha pUCYHKaX OKPYKHOCTb U €€ 3JIEMEHTHI; KacaTEIbHYIO K OKPYKHOCTH;
okpyxHocTtu. KacatenbHas K OKPYKHOCTb, BIMCAHHYIO B TPEYTOJIbHUK, U OKPY>KHOCTb, ONMCAHHYIO OKOJIO HETO.
OKPYHOCTHU OnuceiBaTh B3aMMHOE PACIIOJIOKEHUE OKPYKHOCTHU U MPSAMOIL.

21 OrnvcanHas ¥ BIMCaHHAs 3 Popmymuposamo: .

OKPYKHOCTH TPEYTO/TEHHKA onpeoeneHus: OKPY:KHOCTH, KPYTa, HX IEMEHTOB; KacaTebHOH K OKPYKHOCTH;
OKPYKHOCTH, OITUCAHHON OKOJIO TPEYTOJbHUKA, U OKPY>KHOCTH, BIIUCAHHOU B

22 3a11aq1/1 Ha IMOCTPOCHUC 3 TPEYTrOJIbHUK,

23 MeTo/1 TeOMeTPHHUECKHX MECT 3 ceolcmaa: CEPEIMHHOrO NEPIICHMKYIIAPa KaK I'MT; 6uccextpucs yria kak [ MT;
TOUEK B 3aa4aX Ha KacaTeJIbHOU K OKPYKHOCTH; TUAMETPA U XOP/Ibl; TOUKH [IEPECEUEHUS CEPETUHHBIX
HoCTpoeHHe MEPIEeHIUKYISIPOB CTOPOH TPEYTOJIbHUKA; TOUKHU MepecedeHnst OUCCEKTPUC YTIIOB

TPEYTrOJIbHUKA;
HosTopenue u 1 NPU3HAKU KacaTeJIbHOM.
CHCTEMATH3aLHs yIeOHOro /Jloka3zvieams: TEOPEMBI O CEPENMHHOM NEPIEHAUKYISPE U OuccekTpuce yria kak ' MT;
Marcpuaja 0 CBOMCTBaX KacaTeJIbHOW; 00 OKPY>KHOCTH, BIUCAHHOHN B TPEYTOJbHUK, ONTMCAHHON
KourponbsHas paGota Ne 4 1 OKOJIO TPEYTOJIbHUKA; IPU3HAKU KacaTEIbHOM.
Pewams ocHOBHBIE 3314 Ha MIOCTPOCHHE: TTIOCTPOSHHE YIIIa, PABHOTO TaHHOMY;
MIOCTPOEHUE CEPEIUHHOTIO NEPIEHINKYISIpa JAaHHOTO OTPE3Ka; MOCTPOEHUE MPSAMOI,
MPOXOIAIIEH Yepe3 JaHHYIO TOUKY U MEPHEHIUKYIIIPHONU TaHHOW MPSIMOil; TOCTPOCHUE
OMCCEKTPUCHI JAHHOTO yTJa; MOCTPOSHHE TPEYTOJIbHUKA 110 IBYM CTOPOHAM H YTy
MeX1y HUMH; 110 CTOPOHE U IBYM IPUJIEKAIIUM K HEH yIiiaM.
Pewrats 3amaun Ha noctpoenue Mmerogom I'MT.
Cmpoumb TpeyroJbHUK MO TPEM CTOPOHAM.
Pewamyv 3a1aun Ha BEIYKUCIIEHHUE, JOKA3aTENbCTBO U IOCTPOEHUE
O06001menue
U cCHCTeMaTH3auus 5

3HAHUH yqamuxcst




Coaep:xanue yueOHOro
MaTepHaja

Homep
naparpa-

KoaunuyecTBo
4acoB

XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH Y4YeHHKA
(Ha ypoBHe y4eOHBIX AeiCTBUIl)

VYipaxHeHus Ui IOBTOPEHUs Kypca 7
KJiacca

Konrponbnas padora Ne 5




I'eomerpus. 8 kiaacc

(2 yaca B Henento, Bcero 70 4acon)

1
o S
S ? Coaep:xanue yueOHOro Konnye- XapaKkTepucTHKA OCHOBHBIX BU/J0B /1eATEJIbHOCTH Y4eHHKA
E = MarepuaJjia CTBO 4aCOB (Ha ypoBHe y4eOHBIX AelCTBHI)
=
I'naga 1 2
YeTbIpéxyrojbHUKH
1 UeThIpEXYTroJIbHUK U €T0 2 Tlosacnams, 9TO TaKO€ YETHIPEXYTOJbHUK. OTIUCHIBATh 3JIEMEHTBI YETHIPEXYTOJIbHHUKA.
JJIEMEHTBI Pacnosnaséamyo BBITYKIIbIE U HEBBIITYKJIIbIE YETHIPEXYTOJIbHUKH.
o U300pasxxcams v HAXOAUTH HA PUCYHKAX YETHIPEXYTOIBHUKH PA3HBIX BUJOB U UX JIEMEHTHI.
2 [Tapannenorpamm. CBoiicTBa 2 P 2 prcy pexy p A
Dopmyauposamy:
napajuiesaorpaMmma
onpedeneHus: apaierorpaMMa, BEICOTHI MapajiesiorpaMmma; NpsMoOyroibHUKa, poMoa,
3 ITpusnaku napaieaorpaMMa 2 KBaJ[paTa; CpPEIHEN JINHUMU TPEYTOJIbHUKA; TPAIICLINH, BBICOTHI TPANCIIUU, CPEAHEN JTUHUN
4 TTpAMOYTOTBHHK ) Tpareuu; HEHTPAIBHOIO yIia OKPYKHOCTH, BIIMCAHHOIO YIJla OKPY>KHOCTH; BIIMCAHHOT'O U
OIMCAHHOT'O YETHIPEXYTOJIbHUKA;
S Pom0 2 ceoticmea: mapanienorpaMMa, IpIMoyrojibHUKa, poM0a, KBaJpaTa, CpEAHUX JINHUH
6 Ksazpar 1 TPEYTOJIbHUKA U TPANELUH, BIUCAHHOTO YIJla, BHIUCAHHOTO U ONMCAHHOIO
YETBIPEXYTOJIbHUKA;
Kontponbnas padora Ne 1 1 ’
- npu3Haxu: mapaiesorpaMmma, mpsMoyrojibHHUKa, poMOa, BIMCAHHOTO M OMHCAaHHOTO
7 CpeIIHﬁ;I JIUHUSA 1 quBIpéXYFOHBHHKa.
TpPeyronbHUKa Joxazvieamsb: TEOPEMBI O CYMME YIJIOB YETBIPEXYTOJIBHHUKA, O IPAJyCHOM MEpE BIIMCAaHHOTO
3 - yTia, 0 CBOMCTBAX M MPU3HAKAX MapasuieorpaMMa, IpsIMOyToJIbHUKA, poMOa, BIMCAHHOTO U
arnenus N
paren ONMCAHHOTI'O YEThIPEXYTOJIbHUKA.
9 [leHTpanbHbIe U BIMCaHHBIE Ilpumensmv U3ydeHHbIE ONPEJICTICHUS, CBOMCTBA U IPU3HAKU K PEIICHUIO 33]1a4

YTIIBI
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S ? Coaepixanue yueOHOro Konnye- XapakTepuCcTHKA OCHOBHBIX BU/JOB /1eATEJIbHOCTH Y4eHHKA
E = MarepuaJia CTBO 4aCOB (Ha ypoBHe y4eOHBIX JeHCTBHIl)
=
10 | BrucanHble U ONUCaHHBIE 2
YeThIPEXYTOJIbHUKH
Konrpomnbnas padora Ne 2 1
I'nasa 2 16
IHoxo0me TpeyroJibHUKOB
11 Teopema Paneca. Teopema o 6 Dopmynuposamy:
MIPOMOPLUOHATIBHBIX OTPE3Kax onpeoeneHue NOJOOHBIX TPEYTOJIbHUKOB;
cgolicmea: MeIuaH TPEyroJIbHUKA, OMCCEKTPUCHI TPEYTOJIbHUKA, TIEPECEKAIOIINXCS X0
12 | IlogoGHble TPEyroJIbHUKU 1 el pey ’ P pey - 11ep B P2,
KacaTeJIbHOU U CeKyIlei;
13 | [lepBbiii npusHak moa00ust 5 npusHaxy NoA00Hs TPEYTONbHUKOB.
TPEYTOJIbHUKOB Jlokazvigamy:
14 | Bropoii u TpeTuii mpu3HAKH 3 gdeopesz: daseca, 0 IPONOPLUUOHAIBHBIX OTPE3KaX, O CBOMCTBAX MEINUAH TPEYTOJIbHUKA,
TO06HS TPEYrOTHHHKOR HCCEKTPUCEI TPEYTONBHUKA; § §
ceoticmea: TIEPECEKaoINXCsl XOp/, KacaTeJIbHOU U CEKYILEH;
Konrtponeras padora Ne 3 1 npu3HaKy Mo00us TPEyTOILHUKOB.
IIpumensamo U3y4eHHbIE ONIPENEICHUS, CBOMCTBA U MPU3HAKU K PEIICHUIO 3a/1a4
I'nasa 3
Pemenne npsiMoyroyibHbIX 14
TPeyrojibHUKOB
15 | MeTpudeckue COOTHOILICHUS 1 Dopmynuposams.
B IIPSIMOYTOJIBHOM onpeoeneHus: CUHyCa, KOCUHyCa, TAHI'€HCA, KOTAaHI'€HCa OCTPOro yria MNpsSMOYToJbHOTO
TpPEYroJbHUKE TPEYTroJIbHHKA;
ceoticmea: BbIpAXKAIOIINe METPUYECKHUE COOTHOLIEHUS B IPSMOYTOJIbHOM TPEYTOJIbHUKE U
16 | Teopema ITudaropa 5 P m p PAMOY pey

KonTponbhas padora Ne 4

COOTHOHICHUA MCKIAY CTOPOHAMHU U 3HAYCHUAMU TPUTOHOMCTPHUICCKUX (bYHKI_II/Iﬁ B
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17 | Tpuronomerpuueckue 3 MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.
(GYHKIIUH OCTPOro yria 3anucvieams TpUroHOMETpHUYEcKUe (POPMYIIbI, BBIPAXKAIOIINE CBSA3b MEKIY
IIPSIMOYTOJIBHOTO TPUTOHOMETPUYECKUMHU (DYHKIIMSMHU OJJHOTO M TOTO e OCTPOTo yIia.
TpEYTOoJIbHUKA Pewams npsIMOYTOJIbHBIE TPEYTOJIbHUKH.
Jlokaszvleamy.
18 | Pemenue npsamMoyroiabHbIX 3
meopemy 0 METPUYECKNX COOTHOUIEHUSAX B IPSIMOYTOJIbHOM TPEYTOJIbHUKE, TEOPEMY
TPEYTOJIbHUKOB
[Mudaropa;
Konrponenas pabora Ne 5 1 ¢opmyivl, CBA3BIBAIONINE CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC OJTHOTO M TOTO YK€ OCTPOTO
yria.
Bv1600ums 0CHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO U 3HAUEHHSI CUHYCa, KOCUHYCAa,
TaHreHca U KoTaHreHca ais yrioB 30°, 45°, 60°.
Ipumenamob v3ydeHHbIE ONPeIETICHUS, TEOPEMbI U (POPMYIIBI K PEIICHUIO 33124
I'nasa 4
MHOroyroJibHUKH. 10
IInomaas MHOTOyroJLHAUKA
19 | MHOroyrojapsHuKu 1 Ioacname, 9TO TaKOE TUIOLIAJAb MHOTOYTOJIBHHKA.
OnuceIBaTh MHOTOYI'OJIbHUK, €70 2JIEMEHTBI; BBIITYKJIbIE U HEBBIITYKIIBIE MHOTOYTOJIbHUKH.
20 TTousaTue wiomanu 1
MHOTOYTOMbHHKA N300pakaTh 1 HAXOAUTH HA PUCYHKAX MHOTOYTOJIBHUK U €TO JIEMEHTHI; MHOTOYTOJIbHHK,
' BIIUCAHHBIN B OKPY>KHOCTb, U MHOTOYTOJIbHUK, OITUCAHHBII OKOJIO OKPYKHOCTH.
[Inomane npsAMOYyrobHUKA
Dopmynuposamy:
21 [Inomrags mapamienorpamma 2 onpeoeneHus: BIUCAHHOTO U OMMCAaHHOTO MHOTOYTOJILHUKA, TUIOIIA U MHOTOYTOJIbHHKA,
22 | Inomans TpeyrombHuKa ) PaBHOBEJMKHX MHOTOYTOJIbHHKOB;
OCHOBHble C801CMEa TUIOAIN MHOTOYTOJIbHUKA.
23 | Ilnomwans Tpanenuu 3 Jlokazvieams: TEOPEMBI O CYMME YIJIOB BBITYKJIOTO 7-yTOJbHHUKA, ITIOMIAAN
KourpounbHas paGora Ne 6 1 NPSIMOYTOJIBHHMKA, TUIOUIAAN TPEYTOJIbHUKA, IJIOIIAIA TPANeL1u.

IIpumensams N3y4eHHBIE ONPEAEICHUS, TEOPEMBbI U (POPMYJIBI K PEIICHHIO 3a1a4
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E = MarepuaJia CTBO 4aCOB (Ha ypoBHe y4eOHBIX JeHCTBHIl)
=
IoBTOpEHUE
U cUCTeMaTH3auus 8

Yy4eOHOro MmarepuaJjia

YnpaskHeHus 15 IOBTOPEHU Kypca 8 7
KJjlacca
KontponbHas padota Ne 7 1

I'eomerpus. 9 kiaace

(2 yaca B Henento, Bcero 70 yacon)

Conep:kanue y4yeOHOT0 Kounue-
Martepuaja CTBO 4YaCOB

Homep
naparpa-

XapaKkTepuCTHKA OCHOBHBIX BH/IOB J1eITEJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIH)
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I'naga 1 16
Pemienue TpeyroibHUKOB
1 CuHyc, KOCUHYC, TAHTE€HC U 2 Dopmynuposamy:
kotanredc yria ot 0° go 180° onpeoenenus: CUHyca, KOCHHyca, TaHTeHca, Kotanrenca yria ot 07 go 180
C60ticmE0o CBA3M JUIMH JUaroHajlell ¥ CTOPOH Mapajuie]orpaMMma.
2 Teopema KOCHHYCOB 3
Dopmynuposamsv U pa3bsCHIATH OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. BHIUHCIATH
3 Teopema cunycoB 3 3HaYeHHUE TPUTOHOMETPUUECKOM (PyHKIMH yTiia Mo 3HaYEHUIO OJJTHON U3 €ro 3aJaHHbIX
4 Pemrenne TpeyronbHIUKOB 3 bynKumi.
Dopmynuposams U OKa3bIBaTh TEOPEMBI: CHHYCOB, KOCHUHYCOB, CJIEJICTBUS U3 TEOPEMBI
S DopMyJIBI 11 HAXOXKICHHS 4 KOCHHYCOB M CHHYCOB, O IUIOIIAJ1 ONMMCAHHOIO MHOI'OYT'OJIbHUKA.
11011l TpEYroJIbHHKa 3anucvieams M 10Ka3bIBaTh (OPMYJIBI ISl HAXO0XKICHHS IJI0IIAI1 TPEYTOJIbHUKA, PAaJNyCOB
KontpounbHas paGora Ne 1 1 BIMCAHHOW M ONIMCAHHOM OKPYXXHOCTEMN TPEyTrOJIbHUKA.
IIpumensims N3y4eHHBIE ONIPECIICHUS, TECOPEMBI U (POPMYJIBI K PELICHUIO 3a1a4
I'naga 2 3
IIpaBubHBICE MHOIOYIOJIbHHKH
6 IIpaBuiibHBIE 4 Ilosacnsamy, 4TO TaKO€ UEHTP U LIEHTPAJIbHBIN YIoJl IPaBUILHOIO MHOTOYT'OJIbHUKA, CEKTOP U
MHOT'OYT'OJIbHUKHU U UX CErMEHT Kpyra.
CBOIICTBa Dopmynuposams:
onpedesnerue PaBUIBHOTO MHOTOYTOJIbHUKA;
7 JInvHa OKpYKHOCTH. 3 P p y ’

[Tnomane kpyra

KonTponbhas padora Ne 2

c60licmea NPaBUIBHOIO MHOTOYTOJIbHUKA.

/loka3vieams CBOMCTBA NPaBUIIBHBIX MHOTOYTOJIbHUKOB.

3anucvieams M pazbICHATH (HOPMYJIBI JITHHBI OKPYKHOCTH, TUIOIIAAN KPyTa.

3anucvieamsv 1 10Ka3bIBaTh (OPMYJIbI ATUHBI TYTH, IUIOMAAN CeKTOopa, GopMyIIbl 1Jis
HAaXO0JICHUs paJuyCOB BIIMCAHHOM U OITMCAHHOM OKPYKHOCTEH IPABUILHOTO
MHOT'OYTOJIbHUKA.

Cmpoumsb ¢ TOMOUIBIO IUPKYJISA U IMHENKN IPaBUIIbHBIE TPEYTOJIbHUK, YETHIPEXYTOIbHUK,
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E = MarepuaJia CTBO 4aCOB (Ha ypoBHe y4eOHBIX JeHCTBHIl)
=
LIECTUYTOJIbHUK.
Ipumenamob v3ydeHHbIE ONIPeIETICHUS, TEOPEMbI U (POPMYIIBI K PEIICHUIO 3a1a4
I'naga 3
JdexapToBbl 11
KOOPAMHATHI HA MJIOCKOCTH
8 PaccrosiHne Mexy 1ByMs 3 Onucwviéams IPSIMOYTOJIbHYIO CUCTEMY KOOPJIUHAT.
TOYKaMH C 3aJaHHBIMU Dopmynuposamy: onpeelieHne ypaBHEeHUS GUTYPbI, HEOOXOAUMOE U TOCTATOYHOE YCIOBUS
koopauHatamu. Koopaunatsl MapajuiebHOCTH JBYX MPSIMBIX.
CepeMHbI OTPE3Ka 3anucvieamsb 1 AOKa3bIBaTh (POPMYIIBI PACCTOSHUS MEKIY IBYMS TOYKAMHU, KOOPAUHAT
CepevHbI OTPE3KA.
9 VYpaBHeHHE DUTYPBHI. 3 pea p . .
Buvisooumsb ypaBHEHHE OKPYKHOCTH, 00Illee ypaBHEHUE NPSAMOH, YpaBHEHHE MIPSIMOM C
VYpaBHEeHHE OKPYKHOCTH
YTIIOBBIM KO DUITUSHTOM.
10 | YpaBHeHue npsmoit 2 Jloka3vlieams HEOOXOUMOE U IOCTATOYHOE YCIOBUE MAPAILIEIBHOCTH JIBYX MPSMBIX.
11 | Vriosoii kosbdumment ) IIpumensimv N3y4eHHBIE ONIPECIICHUS, TEOPEMBI B (HOPMYJIIBI K PELICHUIO 3324
MpAMO
KonrpomnsHas padora Ne 3 1
I'nasa 4 12
BexkTops!
12 | [lonsTue BekTOpa 2 Onucvleams TOHATHS BEKTOPHBIX U CKAJISIPHBIX BeNIMYUH. MImocTpupoBaTh oHATHE
BEKTOpa.
13 | KoopauHaTel BEKTOpa 1 p
Dopmynuposamy:
14 CrokeHue U BBIYUTAHUE 2 onpeoeneHus: MOyl BEKTOPA, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPIUHAT
BEKTOPOB BEKTOPa, CyMMBbI BEKTOPOB, Pa3HOCTHU BEKTOPOB, TPOTUBOIIOIOKHBIX BEKTOPOB, YMHOKEHUS
15 | VMmuoxenue BekTOpa Ha 3 BEKTOpa Ha YKCIIO, CKAJSIPHOTO MPOU3BEACHUS BEKTOPOB;

ceolicmsa. PaBHBIX BEKTOPOB, KOOPAUWHAT paBHBIX BEKTOPOB, CJIOKCHUA BEKTOPOB,
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YUCJIO KOOPJMHAT BEKTOPA CYMMBI M BEKTOPa Pa3HOCTH JIBYX BEKTOPOB, KOJJTMHEAPHBIX BEKTOPOB,
MHOEHUS BEKTOpa Ha YUCJIO, CKAJIIPHOTO MPOU3BEACHUS ABYX BEKTOPOB
16 | CkamspHOe Ipou3BeICHUE 3 y P ’ p p A By POB,
BEKTOPOB MEepHEHIUKYISIPHBIX BEKTOPOB.
/Jloxazvieamsb TEOPEMBIL: 0 HAXOXKIECHUU KOOPJAUHAT BEKTOPA, O KOOPJAMHATAX CYMMBI U
KonTposbhas padora Ne 4 1 Pa3sHOCTH BEKTOPOB, 00 YCIOBHHU KOJUIMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKICHUH
CKaJIIPHOTO TIPOU3BEICHUS IBYX BEKTOPOB, 00 YCIOBUHU MEPIEHANKYISIPHOCTH.
Haxooums xoCUHYC yIiia MEKly IBYMsI BEKTOpaMH.
Ipumenamo v3ydeHHbIE ONIPeIETICHUS, TEOPEeMbI U (POPMYIIBI K PEIICHUIO 3a1a4
I'nasa 5
I'eomeTpuueckue 13
npeodpa3oBaHus
17 | JIBmxeHue (mepemMenieHue) 4 IIpusooums ipuMepsI Ipeodpa3oBanus Guryp.
¢burypsl. [lapannensHbiit OnuceiBaTh Mpeodpa3oBanus GUTYp: MapaieIbHbINA IEPEeHOC, OCeBasi CAMMETPHS,
MepPEHOC IEHTPaIbHASI CHMMETPHS, [IOBOPOT, TOMOTETHSI, TT0100HE.
Dopmynuposams:
18 OceBas U LIeHTpaJIbHAs 4 pMyIUp .
cavmerpm, TloBOpoT onpeoeneHus: NTBWKEHUS; PaBHBIX (PUTYp; TOUEK, CHMMETPHYHBIX OTHOCHTEIIHLHO MPSIMOI;
- TOYEK, CHMMETPUYHBIX OTHOCUTEILHO TOUKH; (PUTypbI, UMEIOIIEH OCh CUMMETPUU; (DUTYPBI,
19 | T'omoterusa. Ilonobue duryp 4 MMEIOILEH HEHTP CUMMETPHH; TI0J00HBIX (PUTYP;
Koutpornbuas pabora Ne 5 1 c80licmea. BUKEHUS, IapajuIeNIbHOTO NIEPEHOCca, 0CEBOM CUMMETPUH, HEHTPAIbHON
CUMMETpPHUH, TOBOPOTA, TOMOTETHH.
loxazwieamsb TEOpPEMBL: O CBOMCTBAX NapaJlIeIbHOIO MEPEHOCA, OCEBOM CUMMETPHH,
HEHTPAIBHOW CHUMMETPHUHU, TOBOPOTA, TOMOTETHH, 00 OTHOIIECHUU TUIOMIAACH MOT0OHBIX
TPEYTOJIbHUKOB.
Ipumensmo U3ydeHHBIE ONPEICTICHUS, TEOPEMbI H (DOPMYIIBI K PEIICHUIO 331a9
IHoBTOpEHUE
10

H CUCTEeMaTUu3alnus
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VYrpaxHeHus Uil NIOBTOPEHUs Kypca 9 9
KJjlacca
KonTponbhas padora Ne 6 1




Onucanye y4e0HO-METOAMYECKOI0 M
MaTepPUAJTbHO-TEXHHMYECKOr0 o0ecnevyeHusi y4e0HOro npoiuecca

Y4eOH0-MeTOIUYECKHE TOCOOUS:
l. ABtopckas nporpamma A.I'. Mepsnsk, B.b. [Tononckunii, M.C.
Axup, E.B. byiniko (Maremaruka: nporpammsl : 59 knaccet AT
Mep3nsk, B.b. TTononckuii, M.C. Axkup, E.B. Byniko /. — M. :
Benrana-I'pag, 2013. — 112 c.

2. MaremaTuka: S kiacc: y4eOHMK JUIS yYaIIUXCs
ob1ieo6pa3oBarenbHbIX yupexaenuii / A.l'. Mepansk, B.b.
Hononckwuii, M.C. Sxup. — M.: Benrana-I'pad, 2014 1.

3. MaremaTuka: S Kjiacc: AMAAKTUYECKUE MaTepUalibl: COOPHMK 3a/1a4
U KOHTPOJIBbHBIX paboT / A.I'. Mepaisik, B.b. [Tononckuii, M.C.
Skup. — M.: Benrauna-I'pad, 2014.

4. Marematuka: S knacc: paboyas terpajib Nol, No2 / A.T". Mep3ask,
B.b. [Tononckuii, M.C. dxup. — M.: Bentana-I'pad, 2013.
5. MaremaTuka: 5 kiacc: Meroandeckoe mocooue / A.I'. Mep3isk,

B.B. Ilomouckuii, M.C. Skup. — M.: Benrana-I'pad, 2013.

IHEYATHBIE ITIOCObUA
1. TaOnuue! 0 MaTeEMaTUKE 1A 5 Ki1acca.
2. lTopTpeThl BEIOAIOMINXCS IEITEIEH MATEMATUKH.

TEXHUYECKUWE CPEJICTBA OBYYEHUA

1. KomneroTep.
2. MynbTHMenna NpoeKTop.
3. DKpaH HaBECHOIA.

YYEBHO-ITPAKTUYECKOE U YYEBHO-IABOPATOPHOE

OBOPYJIOBAHMUE
1. JIocka ¢ KOOpJIMHATHOW CETKOM.

2. Ha6opsl «YacTu 11enoro Ha kpyrey, «IIpocTeie 1poouy».
3. HaGopsl reoMeTpruyeckux Tei (IEMOHCTPAIIMOHHBIN).

4. KoMIJieKkT ‘IC[!Té)I(HI:IX HWHCTPYMCHTOB (KJIACCHBIX U JINYHBIX): JIPIHGI?IK&,

TpaHCIIOpTUDP, VIoabHUK (30°, 60°). vroapHUK (45°, 45°), IUPKVIIb

INPUMEHEHWE UKT HA YPOKAX:



[IpenycmoTrpeHo paHHOW mporpammoi npuMmeHenue Ha ypokax HKT, B
dbopMe HaTJSIHBIX MMPE3CHTAIMK IS YCTHOTO CYeTa, MPU M3YYCHHH MaTepuala,
JUTSL KOHTPOJISI 3HAHUM, YTO 0OYCIIOBIICHO:

® VIYYIICHHEM HArJISAHOCTH M3Yy4aeMOT0 MaTepHaa,
® YBEJIMYCHHEM KOJIMUYECTBA MPEAJIaracMoi HHPOPMAIIUH,
® yMEHBIIEHUEM BPEMEHH MO/Ia4u MaTepHraa
HuTepHET-pecypchI:
http://metodsovet.moy.su/,
http://zavuch.info/,
http://nsportal.ru
http://matemproekt56.blogspot.ru/
http://school-collection.edu.ru/
http://infourok.ru/



http://school-collection.edu.ru/
http://matemproekt56.blogspot.ru/
http://nsportal.ru/
http://zavuch.info/
http://metodsovet.moy.su/
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