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1. Tlnanupyembie pe3yabTaThl 0CBOECHHS YUeOHOI0 MpeaMeTa
W3ydyeHne MareMaTMKd TIO0 JaHHOW  mporpamMme  CIOCOOCTBYeT  (DOPMHPOBAHHIO Yy
yUaluxcs THYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3yIbTATOB 00YUCHHS, COOTBETCTBYIOIIUX
TpeboBaHusIM (heIepaIbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIBHOTO CTAaHIApTa OCHOBHOT'O OOIIETO
o0pazoBaHuUsl.
JlugHOCTHBIE PE3YJIbTATHI:
1) BocnMTaHHE POCCUICKOM IPasKIaHCKON MICHTUYHOCTH: MATPHOTH3MA, YBaKeHUs K OTe4ecTBy,
OCO3HaHUs BKJIa/Ia OTEYECTBEHHBIX YUCHBIX B PA3BUTHE MUPOBOM HAYKH,
2) OTBETCTBEHHOE OTHOIICHHE K YICHHUIO, TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOMIMXCS K
CaMOPAa3BUTHUIO U CAMOOOPA30BAHMIO HA OCHOBE MOTUBAIMH K O0YUEHHIO U TO3HAHUIO;
3) 0CO3HAaHHBIN BHIOOP M IMOCTPOCHUE JATbHEHIIICH HHAMBUIYAIbHON TPACKTOPUH 00pa30oBaHUs Ha
0a3e OpHUEHTHUPOBKM B Mupe mpodeccuil u mpodeccuoHaNbHBIX MNPEANOYTECHHH C Y4ETOM
YCTOMYMBBIX IMO3HABATEIBHBIX WHTEPECOB, a TAaK)Ke HA OCHOBE (DOPMUPOBAHUS YBAKUTEIHHOTO
OTHOIICHHUSA K TPY/Y, Pa3BUTHUE OIbITA YU4aCTHS B COLMATLHO 3HAYUMOM TPY/E;
4) yMeHHE KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT yueOHOW M MATEeMAaTHYECKOW e TEIbHOCTH;
5) KPUTHYHOCTH MBIIIJICHUS, HHUIIHATHBA, HAXOIYUBOCTh, AaKTUBHOCTh MPH PCIICHUH 33]1a4.
MetanpeamMeTHbIE pe3ybTaThl:
1) yMeHHEe CaMOCTOSITEIbHO OMPEACIIATh eI CBOEr0 0O0yYeHHs, CTaBUTh U (POPMYIMPOBATH IS
ceOs HOBBIE 3a7aud B yueOe, pa3BUBaThb MOTHBBI M HHTEPECHl CBOEH IO3HABATEIbHOU
NeSITENIbHOCTH;
2) yMEHHE COOTHOCUTH CBOU JICHCTBHUS C IJIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIISTh KOHTPOJIb
CBOEH JEATEIbHOCTU B IPOLECCE AOCTHXKEHUS pe3ynbTara, ONpENesITh CHOCOObI JIEHCTBUI B
paMKax MpeUIoKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JIEUCTBHS B COOTBETCTBUU C
W3MEHSIOIIENCS CUTYyalluel;
3) yMeHHE ONpeNeNATh IOHSTHS, CO3/1aBaTh OOOOILICHMS, YCTAaHABIMBATH AHAJIOTHUH,
KIacCU(UIUPOBATh, CAMOCTOSITEJIBHO  BBIOMpPAaTh OCHOBHOE, YCTaHAaBIUBAaTh IMPUYUHHO-
CIICICTBCHHBIC CBSI3M, CTPOMTH JIOTMYECKUE PACCYKICHHUS, YMO3aKIoueHHe (MHIYyKTUBHOE,
JEIYKTUBHOE U 110 aHAJIOTHH) U J€JIaTh BHIBO/IbI,
5) pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOJIb30BaHUS HH(OOPMAITHOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH,
6) nmepBOHAYAIBHBIC IPECTABICHHS 00 HISSIX H O METOJIaX MaTeMaTUKU Kak 00 YHHBEPCaIbHOM
SI3bIKE HAYKW U TEXHUKH, O CPEJCTBE MOJICIIMPOBAHUS SIBJICHHUI U MPOIIECCOB,
7) yMeHHe BHJIETh MaTEMAaTHUYCCKYIO 3a7a4y B KOHTEKCTE MPOOJIEMHOM CUTYAIMH B APYTrHUX
JTUCIUTIINHAX, B OKPYXKAIOIIEeH KU3HH;
8) yMeHHEe HAXOOWTh B PA3IMYHBIX HCTOYHUKAX HHPOPMAIMIO, HEOOXOIUMYIO IS PEIICHHS
MaTeMaTUYecKuX MpoOjieM, M TPEICTaBIATh €¢ B MOHATHON ¢Gopme, MPUHUMATH PEIICHUE B
YCIOBUSX HETIOJIHOM UM H30BITOUHOM, TOUHOM MU BEPOSTHOCTHOM HH(OpMALINH;
9) yMeHHe OHUMATh U MCIIOJIb30BaTh MaTEMAaTHUYECKHE CPEICTBA HATJISIIHOCTH (rpaduKH,
TaOJIMIIBI, CXEMBI U JIP.) TS WJUTIOCTPAIIMH, HHTEPIPETAIIMU, apTyMEHTAIHH;
10) ymeHuUe BBIIBUTATH THITOTE3bI MTPU PEIICHUHN 3a/1a4H, TOHUMATh HEOOXOAUMOCTh UX TIPOBEPKH;
11) noHMMaHHE CYIIHOCTH AITOPUTMUYECKHUX MPEAMUCAHUN U YMEHHUE ICHCTBOBATH B
COOTBETCTBHUH C MPEI0KEHHBIM aITOPUTMOM.
MeTtanpenMeTHbIMU pe3yabTaTaMU U3ydeHUs yueOHoro npeamera «Marematuka 5 — 6» sBiseTcs
dbopMupoBanue yHUBepcanbHbIX yaeOHbIX aeiictBuil (Y'Y ). Perynsatususie YY1

—  CaMOCTOATENIbHO OOHAPYKHBATh U (HOPMYITUPOBATH YICOHYIO MPOOJIEMY, ONIPENETSATh 1IETh
y4eOHOM NIesITeTbHOCTH, BEIOUPATh TEMY IIPOCKTa,;

— BBIIBUraThb BEPCHUU pEIICHHsS MPOOJeMbl, Oco3HaBaTh (M WHTEPIPETUPOBATH B Cllydyae
HEOOXOJMMOCTH)KOHEYHBIH  pe3ylbTaT, BBIOMpPAaTh  CPEICTBA  JOCTHKCHUS  LEIH U3
NPETIOKEHHBIX, a TAK)KE HCKaTh UX CAMOCTOSATEINBHO;

— coCTaBATh (MHAMBUIYAIHHO WM B TPYIINE) IUTaH PEIICHHs MPOOIIeMbl (BBITOTHEHHUS TPOCKTA);

— pabotas 1o MmjIaHy, CBepsITh CBOU JICHCTBUSI C IIEJIBIO U, TPU HEOOXOJAUMOCTH, HCIIPABIIATh
OIIMOKHU CaMOCTOSITEIBbHO (B TOM YHCIIE U KOPPEKTHPOBATH ILIaH);



B IUAJIOre ¢ y4uTeCJIeM COBCPIICHCTBOBATE CaAMOCTOATCIIBHO BI)Ipa6OTaHHBIe KpUTCpUHU

oueHku. [ToznaBarenpubie YY /1!

aHAIIM3UPOBATh, CPABHUBATH, KiaccuuimpoBarh U 00001aTh GaKThI U SBICHHUS,

OCYIIIECTBIISATh CPaBHEHUE, KJIACCH(PHUKAIIUIO, CAMOCTOSITEIILHO BRIOMpPAst OCHOBAHUS U KPUTCPUHU
JUIS YKA3aHHBIX JIOTHYECKHUX OIepallHii;

CTPOUTH JIOTHYECKH OOOCHOBAHHOE PAacCykKJICHUE, BKIIOYAIOIICEe YCTAHOBICHUE PUIHHHO-
CIEJCTBEHHBIX CBSI3EH;

co37aBaTh MaTEMaTHIECKHAE MOIEIH,

COCTABJISATH TE3KCHI, Pa3JINYHBIC BU/IBI TUIAHOB (IIPOCTHIX, CJIOXKHBIX U T.I1.). [IpeoOpa3oBbIBaTh
uHGOPMAIIHIO U3 OJHOTO BUA B APYroi (TabIuIly B TEKCT, AMarpaMmy H IIp.);

BBIYHUTHIBATH BCE YPOBHU TEKCTOBOW WH(OPMAIIUH.

YMETb OTPEENIATh BO3MOKHBIE HICTOYHHKU HEOOXOUMBIX CBEJICHUH, POU3BOJIUTH TTOUCK
nH(OPMAIINY, aHATM3UPOBATh U OLICHUBATH ¢ JIOCTOBEPHOCTbD.

MOHUMAs TO3UIMIO JIPYrOro uYeloBeKa, pasiuuaTh B €ro peyd. MHEHHE (TOUYKy 3peHHs),
JI0Ka3aTebCcTBO (apryMeHThl), (hakThl, rUmoTe3nl. [lJis 3TOr0 CaMOCTOSATEIILHO HCIIOJIb30BaTh
pasnuyHble BUIbI YTeHUs (M3ydaroliee, MPOCMOTPOBOE, 03HAKOMHUTEIBHOE, TIOUCKOBOE), IPUEMBI
CITyIIAHUS.

YMeTh UCIOIh30BaTh KOMITBIOTEPHBIC 1 KOMMYHHUKAITUOHHBIC TEXHOJIOTHH KaK HHCTPYMEHT JIS
IOCTIDKEHNS CBOUX IIEJIEH.

KommynukatusHasie VY /I

CaMOCTOSITEIILHO OPraHW30BbIBATh yIeOHOE B3aUMOJICHCTBHE B rpyIiie (OnpeneisTh o0ue eH,
JIOTOBAPUBATKLCS JIPYT C IPYTOM M T.J11.);

OTCTauBasi CBOIO TOYKY 3PEHUsI, IPUBOIUTH apTyMEHTHI, OJATBEPIKAas UX (paKTamu;

B JIMCKYCCHH YMETh BBIJIBHHYTh KOHTPAPTyMEHTHI;

YYUTHCS KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM MPH3HABATH OMTHOO0YHOCTh
CBOEro MHEHUs (€CJI OHO TaKOBO) U KOPPEKTUPOBAThH €r0;

MOHUMAsI TIO3UIIHIO APYTOT0, Pa3anyarh B €r0 peun: MHEHHE (TOUKY 3pEHHS), 10KA3aTeIbCTBO
(aprymeHTsI), (haKThl; TUIIOTE3bI, AKCHOMbI, TEOPHH;

YMCTH B3TJIIHYTb Ha CUTyalluio C WHOM MO3ULUH U A0roBapuBaThbCA C JIHOJAbMH MHBIX

HOBHHHﬁ. Hpe,I[MeTHBIe pE3yJIbTaTHI.

1) oco3HaHMe 3HAYCHUS] MATEMATHUKH JIJIsl TOBCETHEBHOM JKM3HU YEIOBEKa;

2) mpejCTaBJICHHE O MATEMAaTHUYECKOW Hayke, Kak cepe MaTeMaTHIeCcKOi AesTeIbHOCTH, 00

JTanax e pa3BUTHs, O €€ 3HAUMMOCTH I Pa3BUTHUS LIUBUIM3ALINY;

3) pasBuTHE yMeEHHiI paboTath ¢ Y4YeOHBIM MaTEeMAaTHYECKUM TEKCTOM (aHaJIM3HPOBATh,

U3BJICKAaTh HEOOXOJMMYI0 HMH(OpPMAILMIO), TOYHO M TPaMOTHO BBIpAXaTh CBOM MBICIH C

MIPUMEHEHUEM MAaTeMaTHUYeCKOll TEPMHUHOJIOTUHM W CUMBOJIUKM, IPOBOAUTH KilacCU(pUKALNY,

JIOTHYECKHE 00OCHOBAHHS

4) pnajieHue 0A30BbIM MOHATHIHHBIM aapaToM 10 OCHOBHBIM pa3JieliaM COICPKAHHUS;

5) mpakTHYeCKH 3HAUYMMBIC MATEMAaTHYECKUE YMEHHS U HABBIKH, MX MIPUMEHEHUE K PEIICHUIO

MaTeMaTHYeCKUX U He MaTeMaTHUeCKUX 3ajad, Ipe/loiaratomiee yMeHus .

—  BBIIOJHSATH BBIYUCIIEHUS C HATYPAJIbHBIMU YHCIIaMU, OOBIKHOBEHHBIMH U JIECITUYHBIMU
JIPOOSIMH,

—  pemiaTh TEKCTOBbIE 3a7aul apuPMETUUECKUM CIIOCOOOM U C MTOMOIIBIO COCTABICHUS U
peleHusl ypaBHEHUH;

—  u300paxaTh (PUTypbl Ha TUNIOCKOCTH,

—  HCIOJIb30BaTh T€OMETPUUYECKUH «I3BIK» Ui OIMCAHUS IPEAMETOB OKPY>KAIOILIEr0 MHpA;

—  H3MEepATh JJIMHBI OTPE3KOB, BETUUYHUHBI YTJIOB, BBIYUCIATH IJIOMAAN U 00BEMBI QUTYD;

— pacro3HaBaTh U U300paxaTb paBHbIE (QUTYPHI;

— IPOBOAUTH HECIOXKHBIE IPAKTUUECKHUE BBIUUCIIEHHS C TPOLIEHTAMH, UCIIOIb30BaTh IPUKUIKY U
OLICHKY;

—  BBINOJHATH HEOOXOAUMBIE U3MEPEHUS;

—  HCIOJIb30BaTh OYKBEHHYIO CUMBOJIMKY JUIS 3aIIMCH OOLIUX yTBEPKACHUH, GOpMyII,
BBIPAXECHUM, YPAaBHEHU;



BapuaHTOB. [ [manupyemMsble pe3ynbTatsl 10 pa3aeaaM MaTEMaTUKU!

pelaTh npocTeiime KOMOUMHATOPHBIE 3a/1a4K IepedOPOM BO3MOKHBIX

Paznen IInanupyemsble pe3ysIbTaThbl
JINYHOCTHBIE MeTalpeMETHBIE [IpeameTHbIC
Harnsgnas  [YdeHuk momy4yur Y4YeHUK Hay4uTCs: 'YUEeHUK HAYy4UTCS!
TEOMETPHsl  [BO3MOXKHOCTB JeMCTBOBATh IO ANTOPUT- | M300paxarh (GUIyphl HA
[OTBETCTBEHHO OTHOCUTCSI | MYy, BUJETh IT€OMETpUYE- | IUIOCKOCTH,
K yueoe, CKYIO 3a7ja4y B OKpPY’Karo- | HCII0JIb30BaTh T€OMETPHU-
KOHTPOJIMPOBATh NPOLIECC | IUEH KU3HU, IPEICTaB- YECKUH «GI3BIK» IS
U pe3ysbTaT yueOHOH U JATh UH(POPMALIMIO B OIMCAHHUS ITPEIMETOB
MaTeMaTU4YeCKOU Pa3JIMYHBIX MOACIIAX. OKPY’KaIOIIIEero MUpa,
JESATEIBHOCTH. YYEeHUK TOTy4UT U3MEPATH NJIUHBI OTPE3KOB,
KpUTHYHO MBICIINTE, OBITH [BO3MOXKHOCTD: BEJIMYMHBI YTJIOB,
MHULMATUBHBIM, U3BJIEKaTh HEOOXOAUMYIO | BBIUUCIATH IJIOLIAU U
HaXO/J4YMBBIM, AKTUBHBIM | MH(pOpMaIMIO, aHAU3U- | 00BEMBI QUTYp;
IIPY PELLICHUU poBarh ee, TOYHO U pacrio3HaBaTh U U300paxarhb
F€OMETPUYECKHX 3a/1a4. IPAMOTHO BBIPAKaTh pPaBHBIE U CUMMETPUYHBIE
CBOU MBICIIU C IPUMEHE- | (QUTYpHI;
HUEM MaTeMaTHYECKOU IIPOBOAMTD HE CIIOKHBIE
TEPMHUHOJIOTMM U CUMBO- | NIPAKTUYECKUE BBIYMCIICHUS.
JIUKH, IPOBOAUTH KJIACCHU- |YYEHUK I1OTYy4UT
(bukanuy, JOru4eckue  |BO3MOXKHOCTh: YIIyOUTh U
000CHOBaHHS. pa3BUTh IIPEJICTABIICHUS O
reoMeTpHUYECKUX (purypax.
Apudmeruka |Y4eHUK NOTYyIUT YYeHUK Hay4uTCs ! YYeHUK HayduTC:

BO3MOYKHOCTb.
OTBETCTBEHHO OTHOCHUTCS
K yuebe, rpaMOTHO
M3JIaraTh CBOU MBICIIH,
KPUTHYHO MBICIIHTD,
OBITh MHUIIHATUBHBIM,
HaXOJIYHMBBIM, aKTHBHBIM
MIPH pEelIeHUN
MaTeMaTHYECKUX 3a71a4.

JIENCTBOBATE I10
aNropuTMy, BUJIETh
MaTeMaTUYEeCKYIO 3a7auy
B OKPY’KaIOLIEH KU3HU;
NpeACTaBIATh HHpOpMa-
LU0 B PA3JIMYHBIX
MOJICIISX.

YYeHUK MOTy4YUT

BO3MO>KHOCTb.
YCTaHABIIMBATh
MPUYUHHO-CIIEACTBEHHBIE
CBSI3H,
CTPOUTD JIOTUYECKUE
paccyxJ1eHusl, yMO3aK-
JIFOYEHUS U 1€7aTh
BBIBOJIBI,
Pa3BUTh KOMIIETEHTHOCTh
B 00J1aCTH UCIOJIB30-
BaHUA WH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX
TEXHOJIOTHHA.

MOHUMATh OCOOCHHOCTHU
JIECATUYHON CUCTEMBI
CUMCIICHHS,
(dbopMynupoBaTh U IpUMe-
HATH [IPU BBIYUCIICHUSX
CBOMCTBA JEHMCTBUS HaJl
palMOHAIBHBIMU YHUCIIAMH,
pemarh TeKCTOBbIE 3a7a4n
C pallMOHAJILHBIMU
YHUCJIAMY;
BBIPAXKATh CBOU MBICIIH C
HCIIOJIb30BaHUEM
MaTeMaTUYeCKOro SI3bIKA.
YYEHUK MTOITYyYUT
BO3MOKHOCTB!
yIIyOuTh U Pa3BUThH
MIPEACTABICHUS O
HaTypaJbHbIX YKCIaX;
UCII0JIb30BATh MTPUEMBI
paMOHANIU3UPYIOIINE
BBIYHMCIICHUS U pELIEHUE
3a/1a4 C pallMOHAJIbHBIMU
(HeoTp.) uncnamu.

Yucnosblie
OyKBEHHBIE

BBIPKCHHS.
YpaBHeHus.

Y4eHuK noayuur

BO3MOXHOCTB!
OTBETCTBEHHO OTHOCHUTCS
K yuebe;

YYeHUK Hay4uHuTCs:
JIENICTBOBATH 110
ANTOPUTMY; BUIETH
MAaTeMaTUYECKYIO 3a7aqy

Y4YeHuK Hay4duTcs:
YUTaTh U 3aIIUCHIBATh
OYKBEHHBIE BbIpA)KEHN,
COCTaBJISITh OYKBEHHbIE




T'paMOTHO U3Jiaratb CBOU
MBICJIU,
KOHTPOJIUPOBATH MPOIECC
U pe3yibTaT yaeOHOU
JIeSTEIIbHOCTH;

OCBOUTH HAIITMOHAJIbHBIC
HEHHOCTH, TPAJIHUIIUU H
KyJIbTYpPY POJHOTO Kpast
UCTIONB3YS
KpaeBeI4ECKUU
MaTepHal.

B Pa3IUYHBIX (popMax.
YYeHUK MOIy4uT
BO3MOKHOCTB. BBIJICIISATh
aJIbTEPHATHBHBIE CITOCOOBI
JOCTHOKEHUS LIETH U
BbIOMPATH Y PEKTUBHBIE
CIOCOOBI peIeHUsI.

BBIPAKCHMS, COCTABIIATh
YPaBHEHUS 110 YCIOBUIO,
peuars NpoCcTenmne
YpaBHEHU.
'YUEHUK MOJy4uT
BO3MOKHOCTB!
pa3BUTH IIPEIICTABICHUS O
OYKBEHHBIX BBIPAKCHUSX;
OBJIAJETh CIIELIUATIbHBIMU
IIPUEMaMHU PELICHUS
YPaBHEHHH, KaK TEKCTOBBIX,
TaK U IPAKTUYECKUX 3a]ad.

KomOunarop
HBIC 33/1a49H

YUeHHK MOTy4duT

BO3MOKHOCTb.
OTBETCTBEHHO OTHOCHTCS
K yuebe,
KOHTPOJMPOBATH MPOLIECC
U pe3ynbTar yueOHO 1
MaTeMaTH4IeCKOM
JIeSITENLHOCTH,
KPUTUYHO MBICITUTH,
OBITb MHUIIHATHUBHBIM,
HaXO4YHUBBIM, aKTUBHBLIM
MIPU PEIICHUH
KOMOWHATOPHBIX 3a7a4.

YUeHUK HAyIUTCS:
MIPE/ICTaBIATh
nH(pOpMaIIHIO B
Pa3TUYHbBIX MOJIETISX.

YUYeHHK MOJTy4YUT

BO3MOYHOCTb!

BBIJICTISITH AJIbTCPHATHB-
HBIE CITIOCOOBI
JOCTHKCHHUS IISTTH U
BBIOMPATh 3P PEKTHUBHBIC
CTIOCOOBI PEIICHUs

YUYeHUK HayYUTCs:
pemate KOMOMHATOPHbIE
3aJ1a4M C TOMOIIbIO
nepebopa BapUaHTOB.

YUYeHUK MOTyYUT

BO3MOYKHOCTb!
puoOpEeCTH IEPBOHAYATIB-
HBII OTBIT OpraHU3aINH
cOopa JaHHBIX IpU
MIPOBEJICHUH OIpoca
00I1IECTBEHHOI0 MHEHUS,
OCYIIECTBIISATh UX aHAJIU3,
MIPEACTABIISITH PE3YJIbTAThI
omnpoca B BUJI€ TAOJIHIIBI;
HAy4YUTHCSI HEKOTOPHIM
npueMaM peIIeHus
KOMOHMHATOPHBIX 3a]1a4.

Apudmernka

2. Copep:xanue y4eOHOT0 nmpeMeTa MaTeMaTuka 5-6 kjace

Harypanbnsle uncia

Pan narypanbHbIx umcen. JlecsiTuuHas 3amuch HaTypaibHbIX yHcesl. OKpyrjieHHe HaTypalbHbIX
Koopaunatueii s1yd. CpaBHEHHE HaTypalbHBIX YHCEIL.

YHUCCII.

HaTypaJIbHbIX yncelsl. CBONCTBA CIIOKEHUS.
YMHOXEHUE U JieTIeHWe HaTypaibHbIX uucen. CBoicTBa yMHOXeHMs. [leneHue ¢ ocraTtkoMm.
CreneHsp uncia ¢ HaTypalbHBIM IIOKa3aTEJIEM.

Pemennie TeKCTOBBIX 3a/1a4 apu(PMETHUECKUMHU CIIOCOOAMH.

Hpobu

OO6bIkHOBeHHBIE 1poOu. [IpaBunbHbIE U HenlpaBUiIbHbIE 1po0u. CMeElIaHHbIE YUCIIa.
CpaBHeHHE OOBIKHOBEHHBIX APOOEH U CMEIIaHHBIX YHCE.
Apudmernueckue 1eicTBUS ¢ 0OBIKHOBEHHBIMU JPOOSIMH U CMEIIAHHBIMH YHCIAMH.
Hecsituunbie qpoou. CpaBHEHUE U OKPYTIIEHHUE JECITUUHBIX APOOEH.

Apudmernueckue AEUCTBUS C JECATHUHBIMH ApoOsimu. [IpUKuAKM pe3ynbTaToB BBIYUCICHHI.
[IpencraBnenue necsITUYHONH OpoOKM B BUAE OOBIKHOBEHHOM ApoOM M OOBIKHOBEHHOM B BHJIE

ECATUYIHOM.

[IpoueHTHI.

Haxoxpaenue mpoueHToB oT uyncia. HaxoxaeHue yucia no ero nponeHTam.

Pemenne TeKCTOBBIX 3a/1a4 apu(PMETHUECKUMHU CIIOCOOAMH.
Benuunnbl. 3aBUCHMOCTH MEXAY BETMUNHAMU

EnuHuns! AnuHel, miomaam, o0bemMa, Macchbl, BpeMEHH, CKOPOCTH.

CHoxeHHe ¥ BBIYMTAHHE



[Tpumepsl 3aBUCHMOCTEH Mexy BeanunHaMmu. [Ipeacrasienue 3aBUCUMOCTE! B BUIE (OPMYII.
Boruncnenus o hopmynam.

YucnoBbie U OyKBEHHbIE BHIPAXKECHUS. Y DaBHEHUS
YucioBbie BbIpaKeHUsI. 3HAYEHUE YUCIOBOTO BBHIPAKECHHUSI.
ITopsimok 1elCTBUM B YMCIIOBBIX BBIpAXKCHUAX. bykBeHHbIE BbIpakeHUsI. DOPMYIIBL.
VpaBuenus. Kopenb ypaBuenus. OCHOBHbBIE CBOMCTBA ypaBHEHUH.
Pemienue TeKCTOBBIX 3a/1a4 ¢ TOMOUIBIO YPABHEHHU.
DNeMEeHTBI CTaTUCTUKH, BepossTHOCTH. KoMOnHaTopHbIE
3agaun llpeacraBienue naHHBIX B BUZE TAOIHIL, TPApHUKOB.
Cpennee apudmernueckoe. CpeqHee 3HAUCHUE BETHYNHBI.
Pemenne koMOMHATOPHBIX 3a7a4.

I'eomerpuueckue purypsl. I3mMepeHns reoMeTpruuecKuX BeTUYNH
Otpesok. Iloctpoenue otpeska. [nuHa otpeska, JomaHoil. M3mepeHue UIMHBI OTpe3Ka,
MOCTPOEHUE OTpe3Ka 3aAaHHOM JuIHHBI. [lepumerp MHoroyrosnbHuka. [1nockocts. [psmas. Jlyyd.
VYron. Buas! yrinos. I'pagycHas Mepa yria. MismepeHue u nocTpoeHUE YIJIOB ¢ IOMOIIbIO
TPaHCIIOPTHPA.
[Ipsmoyronpauk. KBanpat. Tpeyronpauk. Bunbl TpeyronpHukoB. PaBerctBo duryp. Ilonstue u
cBoiicTBa moniaay. [Inomane npsmoyroasHuKa 1 KBaapara. OCk CHMMETPUHN (HUTYPHI.
Harnsigaple mpeacTaBieHuss O MPOCTPAHCTBEHHBIX (UTYpax: MPSMOYTOJIbHBIN MapauieNenunen,
ky0. Ilpumepsr pa3BeépTok MHOrorpaHHukoB. IloHsTue wu cBoiictBa o00beMa. OO0beM
IPSIMOYTOJIBHOTO IIapajuiesienuneia u Kyoa.

MaremMaruka B UCTOPUYECKOM Pa3BUTHHU
Pumckas cucrema cuucnenus. [lo3unmonnsie cucremsl cuncnenus. O6o3znavyenue uudp B JpeBueit
Pycu. Crapunnsie mepsl JuIMHBL. BBeneHue merpa Kak eIMHUIBI JUIMHBL. MeTpudeckas cucrema
mep B Poccuu, B EBpomne. Hctopusi QopmupoBaHus MaTeMaTHUYECKUX CHUMBOJIOB. J[poOu B
Basunone, Erunte, Pume, na Pycu. OTkpbiTHE NeCATUYHBIX JpoOed. Mup MNpoCTBHIX YHCEIL.
3onoTtoe ceuenue. Yucino Hynb. [losBIeHNEe OTpULATEIBHBIX YHCEIL.
JI.®. Marnuukwuii. [1.JI. Yeosmmes. A.H. Koamoropos.

2. Coaep:xanue yueOHOro npeamera ajiredopa

7 xnacc
MareMarnyeckuii a3b1k. MaTemaTuyeckas MOJEIb

YucnoBele u anreOpanyeckue BblpaxkeHus. Ilepemennas. JlomycTumMoe 3HadYeHUE MEPEMEHHOM.
Henonyctumoe 3HaueHne nepemeHHoi. [lepBbie npeacTaBieHuss 0 MaTeMaTHYECKOM SI3bIKE U O MaTe-
MaTU4YECKOM MOJeNH. JIMHEWHbIe ypaBHEHUS C OJHOW IepeMeHHOMW. JIuHelHble ypaBHEHMS Kak
MaTEMaTHYECKHUE MOJIENH pealIbHBIX cuTyaunid. KoopauHatHas npsimasi, BUZIbI IPOMEKYTKOB Ha HEH.

JIuneitnast yHKIMS
KoopaunaTtHas minockocTs. AJIrOpUTM OTBICKaHUS KOOPAWHAT TOYKU. AJITOPUTM IOCTPOEHUS TOUKU M
(a; b) B mpssmoyronbHOI cucTeMe KoopauHat. JInHeitHOe ypaBHEHHUE ¢ ABYMs IIEpEMEHHbBIMH. Perenne
ypaBHeHus ax + by + ¢ = 0. 'paduk ypaBHeHHs. AJTOPUTM MOCTPOCHUS rpaduKka ypaBHEHUs ax +hy
+ ¢ = 0. Jluneiinas ¢ynkuus. He3aBucumasi mepemeHHas (apryMeHT). 3aBHCHMas MEepeMEHHas.
I'padux nuneirtnoit ¢ynkuuu. HawmOonbliee W HauMeHbIIee 3HAYEHUs JUHEHHOW (QYHKIMUA Ha
3aJ]aHHOM TIPOMEeXyTKe. Bo3pacranue u yObIBaHue JIMHEWHON QyHKIMH. JInHeiHas QyHKims y = KX u
ee rpa¢uk. BzanmHoe pacnonoxenue rpaguKoB TMHEWHBIX QYHKIUI.

Cucremsl IByX JUHEHHBIX YPaBHEHUH ¢ AByMs niepeMeHHbIMU CrcreMa ypaBHeHul. Pemenne
cuctembl ypaBHeHU. ['paduueckuii METO pelIeHus] CUCTEMBI
ypaBHeHM. MeToq moactaHoBkH. Mertona anreOpandeckoro ciokeHus. CUCTeMbl JBYX JIMHEHHBIX
YpaBHEHUI C JBYMS MEPEMEHHBIMH KaK MAaTeMaTHYeCKUE MOJICTH PEaTbHBbIX CHTYyallHil (TEeKCTOBBIC
3aJ1aun).

Crenens ¢ HatypaiabHbIM NoKazareneM Crenenb. OcHoBaHMe creneHu. [loka3arens cTeneHy.
CBolicTBa CTENEHU C HATYpaJbHbIM
roKasaresneM. Y MHOKEHUE U JIeJICHUE CTeNeHe! ¢ 0JIMHAKOBbIMU MoKa3zaTeasiMu. CTeneHb ¢ HyJE€BbIM
MTOKa3aTeJIEM.

Opmnounensl. Onepanun Haj onHoWwWieHaMu OaHowieH. Koaddunuent oqHowIeHa.
CrangaptHblil BU1 onHOuIeHa. [1o100HbIE OTHOUIEHBI.



CrnosxeHue 0JHOUWIEHOB. Y MHOXXEHUE OJHOWIECHOB. Bo3BeieHNE OIHOUIIEHA B HATYPAJIbHYIO CTEIIEHb.
Jlenenue oqHOYIEHA HA OJTHOYIIEH.
MHuorounensl. ApudmeTndeckue onepamnuy Haj MHOrowieHaMu MHorouwieH. YneHsl

MHorowieHa. J[pyunen. Tpexuwien. [IpuBenenue nogoOHbBIX YICHOB MHOTOWICHA.
CranpapTtHblil BUg MHOrouwieHa. Ciio)KeHUe U BBIYMUTaHUE MHOTOYIEHOB. Y MHOKEHUE MHOTOUJIEHA Ha
OJHOWIECH. Y MHOXEHUE MHOIO4JIeHa Ha MHorodjaeH. Kpajgpar cyMMbl U KBaJpar pa3HOCTU. Pa3HOCTH
KBaJipaTtoB. Pa3HOCTh KyOOB 1 cymma KyOoB. JlereHre MHOTOU/IeHa Ha OTHOYJICH.

PasnojkeHrne MHOTOUJI€HOB HA MHOXUTeNU BeiHeceHue o0uiero MHOXHUTENs 3a ckoOoku. Criocob
rpynnupoBkH. Pa3nokeHne MHOrouwieHa Ha
MHO>KUTENH C TOMOIIbIO (JOPMYJT COKPAILIEHHOT'O YMHOKEHHSI, KOMOMHAIIMH PAa3TUYHbBIX TPHEMOB.
Merton BbIIENIEHHS TIOJHOTO KBaAparTa.

[TonsiTue anredpanveckoit 1podu. CokpalieHue anredpandeckon apoou.

ToxnaectBo. ToxnecTBeHHO paBHBIEC BhIpakeHUs. TOXIeCTBEHHBIE TPEOOPa30OBaHHUS.

2 . o
OyHKIMA Y = X, ee cBoiicTBa U rpaduk. OyHKIuUsA y = -X, ee cBOWCTBa U rpaduk.



I'paduueckoe pemenue ypasaenuit. Kycounas ¢pynkuus. Urenune rpaduka pynkmun. Obmacts orpe-
nenenust Gpynkuu. [lepBoe npencrabieHre o HeNpepbIBHBIX QyHKIUAX. Touka pa3pbiBa. Pa3bsicHeHue
cMbicna 3anmucu y = f(X). OyHKIHMOHAIbHAS CHMBOJIHKA.
Ob6o0611aro1ee MOBTOPEHNE
KonTponsHbie paboTHI:
— Jlunerinas GyHKIuSA
— Cucrembl BYX JIMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMU
— Crenens ¢ HaTypalbHBIM IIOKA3aTENIEM U €€ CBONCTBA
— Opsounensl. Onepanuy Haj OAHOWIEHAMU
— MHorounensl. ApupmeTrnyeckue onepanuy Hal MHOIO4ICHAMU
— PaznoxeHue MHOIOWIEHOB HA MHOXKUTEIU
—  OyHkuus y:X2
— MHrorosast KOHTpoJIbHAs paboTa
8 kiace

Anrebpanyeckue 1poou
[TonsiTue anre6pandeckoit 1podbu. OCHOBHOE CBOMCTBO alredpandeckoi 1poou.
Coxpamienue anredpandeckux 1pobdeit. CioxxeHue U BBIUUTAHUE allreOpandeckux JIpooeH.
YMHOXEHHE U JiefieHne anredpanyeckux apooeii. BozBenenune anredpandeckoii 1podu B CTETICHb.
PanronanbHoe BeipaxeHue. PalimonanbHoe ypaBHeHHE. Pelienue paluoHanbHbIX YpaBHEHUH (TIepBbIe
npencrabiienus). CTENeHb ¢ OTPULATEIbHBIM 1M I0KA3aTeNeM.

QyHKIUA Yy = x. CBoiicTBa KBaJpaTHOI'0 KOPH:A
Paunonaneublie yncna. [loHsTHE KBagpaTHOrO KOPHS M3 HEOTpULIATENbHOIO uncia. VppannoHaibHble
ancna. MHOXECTBO JeiicTBHTENbHBIX uncen. DyHKims y =VX , ee cBoiicTBa i rpaduk. Beimykiocts
¢ynkumu. O6nacTs 3HaUCHUH (HYHKIIHU.

CpolicTBa KBaJgpaTHbIX KopHeW. IlpeoOpazoBaHue BbIpa)K€HUH, COAEpPXKAILIKUX ONEPALUIO
U3BJICUEHUs] KBaJpaTHOro KOpHSA. OCBOOOKIEHHME OT MPPALMOHAIBHOCTH B 3HAMEHaTesae Apoou.
Monyns neiictBurensHoro yncina. ['paduk pyHkuum y = | X | . ®opmyna \/X2 = | X | .

KBanparnunas pynkuus. Oynkius y = K/X
OyHKIM y = aX , ee rpaduk, CBOHCTBA.

Oyukuus y = K/X, ee cBoiicTBa, rpaduk. ['unepbosa. ACUMIITOTA.

[MToctpoenwue rpadukor pynkuuii y = f (x+l), y= f(xX)+m, y =f (x+)+m, y = - f(x), mo uzBectHomy
rpaduky pyukmn y =f(x).

Ksanpathsiii Tpexunen. KBagpatuunas pyHkuus, ee cBoiictBa u rpaguk. [Tonsitue orpannueHHoOM
¢ynkuuu. [Toctpoenue n ureHne rpaduKOB KyCOUHBIX (PYHKINA, cocTaBiIeHHBIX n3 QyHkmii y =C, y
= kx+m, y =k/X, y = aX2 +bx +c,y =X, y= | X | ['paduueckoe perieHne KBaApaTHBIX YPaBHEHUH.

KBagparusle ypaBHeHUS
KBanpatHoe ypaBHenue. IlpuBeneHHoe (HempuBeAeHHOE) KBaapaTHOe ypaBHeHue. [loiHoe
(HemosiHOE) KBajJpaTHOe ypaBHeHHe. KOpeHb KBaJpaTHOTO ypaBHEHHUs. PellleHHe KBaJIpaTHOTO
YPaBHEHHS METOAOM DAa3JIOKEHHsI Ha MHOXUTENIW, METOJOM BBIIEICHMS TOJIHOTO KBajpara.
Juckpumunant. @opmynbsl KOpHEH KBaipaTHOro ypaBHeHus. Ilapamerp. YpaBHeHHe ¢ mapameTpom
(HayadbHBIC TPEICTABICHHUS). AJITOPUTM pELICHHS PalUOHAJIBHOTO YpaBHEHUs. bBHKBaapaTHOe
ypaBHEHHE. MeTos BBEIEHUS HOBOHM NEpeMEHHOMN. PallMoHaNbHBIE ypaBHEHHs KaK MaTeMaTH4ECKHE
MOJIENI pealibHBIX cuTyaluil. YacTHble ciydan (popMylibl KOpHEH KBaJpaTHOTO ypaBHEHMs. Teopema
Buera. PasnoxkeHne KBaApaTHOro TpexXwieHa Ha JMHEHHblE MHOXUTeNW. HMppannonansHoe
ypaBHeHUEe. MeTo/] BO3BeIeHUS B KBaAparT.

HepasencrBa
CBolicTBa 4MCIOBBIX HEpaBEeHCTB. HepaBeHCTBO ¢ IepeMeHHOM. PelleHne HepaBeHCTB ¢ IEPEMEHHOM.
JluneiiHoe HepaBeHCTBO. PaBHOCHIIbHBIE HepaBeHCTBA. PaBHOCHIIbHOE TpeoOpa3oBaHNe HEPABEHCTRA.
KBanparHoe HepaBeHCTBO. ANTOPUTM pEIlIeHUs KBaJIpaTHOrO HepaBeHCTBa. Bo3pacraromas GyHKuus.
YosiBaromas ¢pyuknus. MccaemoBanne GyHKINUNE Ha MOHOTOHHOCTH (C HCITOJIb30BAHHEM CBOWCTB
YHCIIOBBIX HEPABEHCTB). [IpHOIMKEeHHbIC 3HAYCHUSI JICHCTBUTEIILHBIX YHCEI, TOTPEIIHOCTh
npuOIMKeHus, TPUOIMKEHHE IO HEIOCTAaTKy U U30bITKY. CTaHIapTHBIA BUJ YHCTIA.

Ob6o0611aro1iee MOBTOpeHNE
KonTponbHbIe paboThI:



— Anrebpaunueckue 1poou

— O@ynknua Y =+X.
k
— Oymkmua Y= X

— KBagparusle ypaBHeHUA
— HepaBenctBa
— MHrorosast KOHTpoJIbHAs paboTa
9 knacc

PannonasibHbIE HEpaBEHCTBA U UX CUCTEMBI
Jlunelinple ¥ KBajpaTHble HepaBeHCTBa (MOBTOpeHHE). PanuoHanbHOe HepaBeHCTBO. Merox
uHTepBasioB. MHoecTBa M omnepauuu Hajg HUMHU. Cucrema HepaBeHCTB. PelieHue cuctemsl
HEPaBEHCTB.

CucreMbl ypaBHEHHI

PanmoHanpHOE ypaBHEHHE ¢ IByMs TepeMeHHbIMU. Pemenue ypasHenus p(x; y) = 0. PaBHocuibHbIe
YPaBHEHHUA C JByMs IepeMeHHbIMU. Dopmyna PACCTOAHHS MEXy ABYMsI TOYKaMU KOOPIMHATHOU
wiockoctu. ['paduk ypaBHenus (x - a)” + (y -b)” =r". Cucrema ypaBHeHwUii ¢ 1ByMsi TIepEeMEHHBIMH.
Pemenue cucremsl ypaBHeHuii. HepaBeHCTBa M CUCTEMBI HEPABEHCTB C IBYMs IEPEMEHHBIMM.
Mertozpl pelieHus CHCTeM YpaBHEHHH (METOJ MOACTAHOBKH, aireOpanyecKoro CIO0KEHHs, BBEICHUS
HOBBIX TICPEMCHHBIX). PaBHOCWIILHOCTH cuUCTeM ypaBHeHHMi. CHCTeMbl ypaBHCHUH  Kak
MaTEMAaTHUYECKNUE MOJIENIH PEAJIBHBIX CUTYallUH.

Yucnossle GyHKIUN
Oynkuus. HezaBucumas mnepemeHHas. 3aBucuMasi nepeMmeHHas. O0nacTe omnpeneneHus (QyHKIMH.
EcrectBennas oOmacte omnpeneneHuss QyHkuuu. OOnacts 3HaueHUM (yHkiuu. CrnocoObl 3aaaHus
¢Gynkuun  (aHanuTHuYeckuil, rpaduyeckuil, TaONMYHBINA, craoBecHbIil). CBoiicTBa  (QyHKIMI
(MOHOTOHHOCTB, ~ OTPAaHUYCHHOCTb, BBIMYKJIOCTh, HAWOOJbIIEE M HAMMCHBIIEE 3HAYCHHS,
Henpe}z)bIBHOCTL). UccnenoBanue pynkumii: y = C, y = kKx+m, y :kxz, y="x, Vy=k/x,y= | X | ,
y =ax +bx +c. YUerHble U HeuyeTHble (YHKUUH. AJITOPUTM HCCICAOBAHUS (YHKIUH Ha YETHOCTH.
I'padukn verHOW W HeueTHOH (yHKuMA. CremeHHas (QYHKUIMS C HATypalbHBIM IIOKa3aTelieM, ee
cBoiictBa u rpadguk. CTeneHHas (QYHKLIHS C OTpPULATEIbHBIM LENbIM IOKA3aTeleM, €€ CBOWCTBA U
rpaduk. yHKIHs y = “VX , ee CBOHCTBA U rpad K.

IIporpeccuu
UYucnosas nocienoBaTeIbHOCTh. CIOCOObI 3aaHHs YUCIIOBBIX MOCEA0BAaTENbHOCTEN
(aHATMTUYECKUIA, CIIOBECHBIH, peKyppeHTHBIN). CBOMCTBA YHCIIOBBIX MOCIIEAOBATEIbHOCTEH.
Apudmernueckas nporpeccus. @opmyna N-ro ujgeHa. PopMyia CyMMbl 4JIEHOB KOHEUHOU
apudMeTUIECKON MPOrpeccuu. XapakTEPUCTHIECKOE CBOMCTBO.
I'eomerpuueckas nporpeccust. @opmyna N-ro uiena. DopMyrna CyMMbl WIEHOB KOHEYHOM
T€OMETPUUYECKON MTPOTPECCUU. XapaKTEPUCTHIECKOE CBOMCTBO. [Iporpeccun u 6aHKOBCKHE pacyeThl.

OneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOpUH BeposiTHOcTel KoMOMHaTOpHBIE 3a/1a4H.
[IpaBuno ymHoxenus. @akropuain. [lepectanoBku. [ pynnuposka
uHpopmanuu. OOt pan aaHHbIX. KpaTHocTh BapuaHThl M3MepeHus. Tabin4yHOe Mpe/cTaBlIeHHE
uHpopmanuu. Yacrota Bapuantel. ['paduueckoe mpencraBienne uHpopMmanuu. Ilonuron
pacnpeseneHus TaHHbIX. ['mcrorpamma. UMCIIOBBIE XapaKTepHCTHKH TaHHBIX H3MepeHus (pa3max,
MOJIa, CpeIHee 3HAUCHHUE).
BepositHocts. CoObiTHE (CrydaiiHO€, OCTOBEpHOE, HEBO3MOXKHOE). Kiaccuueckas BepOSITHOCTHAs
cxema. [IpotuBomnonoxusie coObiTus. HecoBMecTHBIE COOBITHS. BEpOSTHOCTH CyMMBI ABYX COOBITHIA.
BeposiTHOCTP  TPOTHBOMONOKHOTO cOoObITHS. CraTUcTHYecKas ycToiumBocTh. CTaTHCTHYECKas
BEPOSATHOCTb.
O6o0061maronee NOBTOPEHUE.
KontposibHble paboThI:
— HepaBeHcTBa U cCTEMBI HEPABEHCTB.
— Cucremsl pallMOHaIbHBIX YPAaBHEHUH.
— CgoiictBa pyHkuuu Yucnosbie GyHKIUU
— IIporpeccun.



— DneMeHThl KOMOMHATOPHUKH, CTATUCTHKH U TEOPHU BEPOSTHOCTEH.
— MHWrorosast KOHTpoJIbHAs paboTa

Coaepxxanue y4yeOHOr0 npeaMera reoMeTpus
7-9 kaacc
Harnsanas reomerpust.
Harnsianele npeacraBieHus: 0 MpOCTPAHCTBEHHBIX (UTypax: KyO, mapajienenurnesi, npu3Ma, nupamu-
na, map, cdepa, KoHyc, muiauHap. M3o0paxkeHne mpocTpaHCTBEHHBIX ¢Guryp. Ilpumepsl cedeHwuil.
MHuororpanavku. [IpaBuiibHble MHOrOrpaHHUKH. [IpuMepsl pa3BEpTOK MHOTOTPAHHUKOB, HUJIUHAPA U
koHyca. [lonsarue o6beMa; enuHUIIB 00beMa. OOBEM IPSIMOYTOJILHOTO Mapalieenuresa, Kyoa.

['eomeTpuyeckue GuUrypsbl.

[Ipambie u yrubl. Touka, mnpsmasi, IUIOCKOCTh. OTpe3ok, Jayd. Yroia. Buasl yrios.
Beprukanbhbie u cMexHbIe yruibl. buccektpuca yria. [lapamiensHble 1 nepecekaromuecs npsmble.
[Iepnenpukynsapusle npsiMble. Teopembl O IAPAUICIBHOCTH U IEPIEHIUKYISPHOCTH INPSMBIX.
[lepnennukynsip U HaKIOHHAsA K npsiMoi. CepelMHHBIN EPIEHUKYIISP K OTPE3KY.

['eomeTpuueckoe Mecto Touek. CBOMCTBa OMCCEKTPHUCH YIila U CEPEAMHHOrO MEPIEeHIUKYIApa K
OTpE3KY.

TpeyronbHuK.

BricoTa, meamana, OwucCcekTpuca, CpeaHss JMHUS TpeyroibHuKa. PaBHOOenpeHHbIE U
PaBHOCTOPOHHHUE TPEYrOJIbHUKH, CBOMCTBA M MPU3HAKU PAaBHOOEAPEHHOrO TpeyroiabHuka. [IpuzHaku
paBeHCTBa TpeyrojabHUKOB. HepaBeHcTBO TpeyrosnbHuka. COOTHOIIEHHS MEXKIY CTOPOHAMHU U yIiIaMU
TPEYroJIbHUKA.

CyMmMa yriioB TpeyroybHHKA.

Bremnue yriiel TpeyroibpHuKa. Teopema ®Paneca. [Tomobue TpeyrombHukoB. [IpuzHaku momo0us
TpeyroabHukoB. Teopema Ilugaropa. CuHyc, KOCHHYC, TaHI'€HC, KOTAHI€HC OCTpPOro yria
NpsSIMOYTOJIHOTO TpeyroibHuKa U yriaoB ot 0 1o 180°; npuBenenue k octpomy yriy. Pemenne npsmo -



YTOJIBHBIX TPEYroJIbHUKOB. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIAECTBO. DOpPMYIbl, CBS3bIBAIOIINE
CHUHYC, KOCHUHYC, TaHT€HC, KOTAaHT'€HC OJHOIO W TOrO k€ yria. PeleHue TpeyroJbHHKOB. Teopema
KOCHHYCOB M TEOpPEMAa CUHYCOB. 3aMeyaTelIbHbIE TOUKH TPEYTOJIbHUKA.

YeThIpeXyroabHUK.

[TapannenorpaMM, ero CBOMCTBa U MpU3HaKH. [IpsMOyronsHuK, KBaapaT, poMO, UX CBOICTBA U
npusHaku. Tpanenus, cpenHsas JMHUS TPaNeLyy.

MHOroyrojapHuK. BellyKiible MHOTOYTOJIbHUKH.
CymMmMa yIJI0B BBIIIYKJIOTO MHOTOYroJibHUKA. [IpaBuibHbIE MHOTOYTOJIBHUKHY.

OKpy’>KHOCTb U KpYT.
Hyra, xopaa. Cektop, cerMeHT. LleHTpaibHbIi yroJ, BOUCAHHBIN yroj, BeIMYMHA BIUCAHHOIO YTJIa.
B3anMHOe pacnosioKeHue IpsIMOM M OKPYXKHOCTH, JABYX OKpYyKHOCTed. KacarenbHas M cekylas K
OKPY’KHOCTH, UX CBOMCTBa. BriucaHHble U ONMCAHHBIE MHOTOYTOJIbHUKU. OKPYKHOCTb, BIIUCAHHAs B
TPEYrOJIbHUK, M OKPYKHOCTb, OIIMCAHHAs1 OKOJIO TPEYrojJbHUKA. BrmncaHHele U ONHMCaHHBIE
OKPY>KHOCTH IPaBUILHOTO MHOTOYT'OJIbHUKA.

['eomerpuueckue npeodpa3zoBaHus.
[lonsartue o pasenctBe ¢uryp. I[loHsTHEe O [ABWKEHHMH: OCeBasi M IEHTpPaAJbHAs CHUMMETPHH,
napaieNbHbINA TiepeHoc, moBopoT. [ToHsTre 0 mogoouu GUryp u roMOTeTHH.

[TocTpoeHus ¢ TOMOIIBIO IMPKYJISL U TMHEUKH.
OcHoBHBIE 331a4u HAa IIOCTPOEHUE: AEIECHUE OTpe3Ka I10I0JIaM; IIOCTPOEHHUE yIila, PaBHOTO AAHHOMY;
IIOCTPOECHHE TPEYTOJIbHUKA I10 TPEM CTOPOHAM; ITOCTPOCHUE MEPIEHAMNKYIIAPA K MPSMOM; IIOCTPOEHHE
OMCCeKTpUCHl yIJa; JAEJeHHE OTpe3Ka Ha 1 paBHbIX dacTeil.PemeHue 3amay Ha BBIYMCIICHHE,
JI0Ka3aTeIbCTBO U MOCTPOCHHE C HCIIOIB30BAaHUEM CBOMCTB M3YYEHHBIX (UTYD.

H3mepeHne reoMeTpu4eCcKiX BEJIUYHH.
Jlnuna otpeska. PaccrostHue oT Touku 10 npsMoil. PaccrosiHie Mexay napauieabHbIMU IPSIMBIMU.
[lepumerp MHOrOyronbHUKA. JIMHA OKPYKHOCTH, YUCIIO 5; JUIMHA AYTH OKPY>KHOCTH.
I'panycHas Mepa yria, COOTBETCTBHUE MEXAY BEJIWYMHON LIEHTPAJIBHOTO yrja W JUIMHOW Iyru
OKPY>KHOCTH.

[TonsiTve miomaau MWIOCKUX QUryp.
PaBHOCOCTaBneHHble u paBHOBenukue ¢urypel. Ilmomanp mnpsmoyromphHuka. [lnomamm ma-
pajuiesiorpamma, TpeyrojbHuKa 1 Tpaneuuu. Ilnomane MuHoroyronsHuka. [lnomans xpyra u roniaab
cexTopa. COOTHOLICHHE MEXAY IUIOMAIIMHU TTOA0OHBIX QUTYP.

Pemenue 3a1ay Ha BBIYMCIIEHUE U JIOKA3aTENbCTBO C UCIIOIb30BAaHUEM U3YUEHHBIX (POPMYII.

Koopaunarst.
VYpaBHenue npsamoin. KoopauHatel cepennHbl oTpe3ka. @opMyiia pacCTOSIHUS MEXKIY ABYMs TOUKAMHU
IUIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

BexkropsL.
Jmuna (Moayns) Bekropa. PaBencTBo BekTopoB. KomnmueapHbie BekTOpbl. KoopanHaThl BeKTOpa.
YMHOXEHHE BEKTOpAa Ha YUCJIO, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOPA MO JBYM HEKOJUIMHEAPHBIM
BeKkTOpaM. CKaJIIpHOE TPOU3BENECHNUE BEKTOPOB.
TeopeTuKo-MHOXKECTBEHHbIE TOHATHA. MHOXECTBO, JJIEMEHT MHOXXECTBA. 3a/JlaHW€ MHOXECTB
NEPEYUCIIEHUEM JJIEMEHTOB, XapaKTepUCTUYECKUM cBoilcTBOM. [loamHOkecTBO. OObeqUHEHHE U
NIEPECCUCHUE MHOXKECTB.

DNEMEHTBHI JIOTUKH.
Omnpenenenne. AkcuoMel U TeopeMsl. [lokazarensbcTBo. Jloka3aTenbCcTBO OT MPOTUBHOTO. Teopema,
oOparHass nmanHoil. Ilpumep wu kouTprnpumep. IloHsiTHE O pPaBHOCWJIBHOCTH, CIIE€IOBaHUH,
yIoTpebIeHHE JJOTHUECKUX CBS30K €CJH ..., TO ..., B TOM U TOJBKO B TOM Cllydyae, '"JIOTHYECKUE CBSI3KU
U, UK.

['eomeTpusi B NCTOPUUECKOM Pa3BUTHUH.
Ot 3emnemepust k reomerpu. [Iudarop u ero mkona. @anec. Apxumen. [loctpoeHne nMpaBUIBHBIX
MHOTOYTroJbHUKOB. Tpucekuus yria. KBagparypa kpyra. Y nBoenue kyo6a. HMcropus uucna k. 3o10Toe
ceuenue. «Hauanay» Esknupa. JI. Diinep. H. U. Jlobaueckuii. icTopus nsaToro nocrysnara.



N300perenne MeToaa KOOPIUHAT, MTO3BOJISIFOIIETO MEPEBOIUTH TEOMETPUIECKUE OOBEKTHI Ha SI3bIK
anre6psl. P. Jlexapt u I1. ®epma. [Ipumepbl pa3nudHbIX CUCTEM KOOPAMHAT Ha TIOCKOCTH.

3. Temaruueckoe INIAHUPOBAHHUE ¢ YKA3AHUEM KOJIHYECTBA 4YaC0B,

OTBOJHMMBIX HA 0CBOCHHE KAKI0H TeMbI.

5 Kiace
No HasBanue pa3nenos, TeM KonnuecTBo yacos
1 HarypasbHbie ynciia 21
2 Cl10)XKeHUE ¥ BEIYUTAHUE HATYPAIBHBIX YHCEI 33
3 YMHOXEHHUE U JIeJIEHNE HATYPaTbHBIX YHCEI 38
4 OOBIKHOBEHHBIE APOOH 20
5 Jecsatnunsie npodu 50
6 IToBTOpEHME M cUcTeMaTH3alus Y9eOHOTO MaTepraia 13
Hroro 175
6 kyacc
Ne HasBanue pa3nenos, reMm KonnyecTBo yacos
1 [ToBTOpEeHHe MaTepuana 3a Kypc 5 Kiiacca 2
2 JlenuMocTh HaTypaibHBIX YHCE 18
3 OOBIKHOBEHHEBIC JIPOOH 40
4 OTHONIICHUS ¥ TPOIOPIIHU 30
5 PanmonansHble yncia U AeiiCTBUS Hall HUMU 12
6 IToBTOpEHME U cucTeMaTu3alys yueOHOro Marepuasa 13
Hroro 175
AJITEBPA
7 KJyacc
No HasBanmue pa3neiioB, Tem KoJsmuecTBo yacos
1 MaremaTtnueckui A3bIK. MaTeMaTndyeckas MOJIEIb 13
2 Jluneitnast pyHkuus 11
3 CucTeMbl JIBYX JIMHEHHBIX YpaBHEHUH C TBYMs IEPEMEHHBIMU 13
4 CreneHb ¢ HaTypaJbHBIM [10Ka3aTeIeM U €€ CBOMCTBA 8
5 OpHouieHbl. Onepanyy Hajl 0JTHOWIEHAMH 9
6 MHorousieHbl. AprupMeTHYecKre oNepaluy HaJi MHOTOUIeHaMHU 15
7 Pa3noxeHne MHOTOYWIEHOB HA MHOXKHUTEIN 18
8 DyHKIHS Y=X" 18
Hrtoro 105
8 kiacc
No HasBaHue pasjeJioB, Tem KosnunyecTBo yacos
1 Anrebpanueckue 1poou 22
2 Oynkius Y = X . CBoiCTBa KBapaTHOTO KOPHS 20
3 k 18
KBangpatnunas pynkuus. @ynkuusa Y = —
X
4 KBasipaTHble ypaBHEHUS 21
5 Hepasencrpa 24
Htoro 105
9 kacc
No Ha3Bauue pa3iesoB, TeM KosnuecTBo yacoB
1 PanoHanbHbIe HEPABEHCTBA U UX CUCTEMBbI 17
2 CucreMbl ypaBHEHUN 16
3 YucnoBble GyHKIMU 26
4 ITporpeccun 16
5 OneMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPUN 17




BEPOSATHOCTEH

6 HToroBoe moBTOpEeHME 13
Htoro 105
IT'EOMETPUA
7 Knacc
Ne HasBanue pa3nenos, TeM KosmmyecTBo yacos
1 HavanbHble reoMeTprYeCcKue CBEICHUS 12
2 TpeyronbHUKH 19
3 [TapannenpHbIe psMbIe 13
4 COOTHOIIEHNE MEX/ly CTOPOHAMU U YTJIaMH TPEYToJIbHUKA 20
5 IToBTOpeHme 6
Htoro 70
8 kJacc
No Ha3BaHue pa3nenos, Tem KonanyecTBo yacoB
1 YeThIpexyroJbHUKU 15
2 [Tnomans 15
3 [Too6HbIE TPEYTOIBHUKH 19
4 OKpY>KHOCTb 17
3) IToBTOpEeHue 4
Hroro 70
9 kJacc
Ne HasBanue pa3nenos, TeMm KosmyecTBo yacoB
1 BekTopbl 8
2 MeTtox KoopAHHAT 10
3 CoOTHOIIIEHHE MEXKy CTOPOHAMH U YTJIAMH TPEYTOJIbHUKA. 13
CkaJiipHO€ MMPOU3BEACHNUE BEKTOPOB
4 JlnrHa OKpYKHOCTH M IIOIIAJIb Kpyra 12
5 JIBroxeHus 8
6 HauanbHble CBEICHUS U3 CTEPEOMETPHH. 8
7 006 akcroMax IJIaHUMETPUHU 2
8 [ToBTOpEHHE 9
Hroro 70




