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oOpazoBarensHoro cranjgapra (2010 r),

aBTOpCKOM palouell y4eOHOM mporpammsbl C

yriyOneHHbIM u3ydeHueM marematuku A.I'. Mepsnska, B. b. Ilononckoro, M.C. fxupa, E.B.
bymnxko, 2014 r., «Benrana-I'pad», pekomennoBanHoro Munodpuayku PO.

Cpok peandzaiuu nporpaMmmsl - 3 roja
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Pabouass mporpamma mo ydeOHOMYy mpenmery «MaremaTuka (ajredopa, reoMeTpus)»
(yriy0sneHHblii ypoBeHb) a1 7 — 9 KJIacCOB COCTaBJI€HAa B COOTBETCTBHHM C TPeOOBaHUAMHU
@DenepanbHOTO  TOCYJApCTBEHHOTO  00pa30BaTENbHOTO — CTaHIApTa OCHOBHOTO  OOIIETro
oOpa3oBanusi, Ha ocHoBe [IpuMepHOl TporpaMMbl OCHOBHOTO o00Immero o0Opa3oBaHUs IO
maremaruke ([IpumepHbie mporpaMmsl 10 y4eOHbIM npeaMeTaM. MatemaTuka. 5-9 kinaccel.— M.
[Tpoceemenue, 2011. — 64c¢.), ¢ yuéTom aBTOPCKOIM ITPOrpaMMBbI IO MaTeMaTHKe st 7 — 9 KiraccoB
¢ yriayOneHHbIM u3ydeHruem matematuku (YMK A.T".Mep3nsk).

[Iporpamma paccuntana Ha 612 yacos.

Knacc KomunuectBo yacoB mo | KomnyectBo 4acos B
y4eOHOMY TUTaHY HEJIEII0

7 Kiacc 204 6

8 kiacc 204 6

9 xiacc 204 6

Pabouas nmporpamma npeaHazHavYeHA IS OpraHu3auy nporecca ooyuenus mo Y MK
A.T. Mepainska:

1. [TpumepHBIe mporpamMmbl 10 y4eOHbIM peaMeTam. Matemartuka. 5-9 kinaccel.— M.:
[Tpoceemenue, 2011. — 64c.)
2. Marematnka: paboune mporpaMmel: 7 — 9 Kiaccel ¢ yriayOJIEHHBIM H3yYeHHEM

matematuku/ A. I'. Mep3msik, B. b. ITonouckuii, M. C. Skup, E. B. Byuiko. — M.: Bentana — ['pad,
2014. - 164 ¢

3. Anrebpa: 7 kinacc: yd4eOHUK JJis ydaluxcsi o01eo0pa3oBaTeIbHbIX OpraHU3aIlHii
/ A. T. Mepansk, B. M. ITomsikoB. — 2 — e uzn. — M. Benrana-I'pag, 2016.

4. I'eomerpus: 7 kiacc: yueObHoe nmocobue / A. I'. Mepznsak, B. M. IonskoB: mox
penaxuueii B.E.Ilomonbckoro. — Benrana-I'pad, 2018.

S. Anrebpa: 8 kiacc: yueOHHUK JUIsl ydanmxcs: 001ieoopa3zoBaTelbHbIX OpraHu3aluit
/ A. T. Mepansk, B. M. ITomnsiko. — 2 — e uzn. — M. Benrana-I'pag, 2016.

6. I'eomerpus: 8 kiacc: yueOHoe mocobue / A. I'. Mepzmsak, B. M. IonskoB: mox
penakuueit B.E.Ilomonbckoro. — Benrana-I'pad, 2019.

7. Anrebpa: 9 kiacc: yueOHUK JUIs ydanmxcs: o01ieoopa3zoBaTelbHbIX OpraHu3aluit
/ A. T. Mepansk, B. M. ITomnsikoB. — 2 — e uzn. — M. Benrana-I'pag, 2016.

8. I'eomerpus: 9 kiacc: yueObHoe mocobue / A. I'. Mepznsak, B. M. Ilonskos: nox
penakuueit B.E.Ilogonbckoro. —M. Benrana-I'pad, 2019.



Paznea 1. [lnanupyembie pe3ysibTaTbl 0CBOCHUSA Y4eOHOTI0 npeamera «MaremaTtuka
(anredpa, reomeTpus)» (yriiy0JeHHbIl YPOBEHb)

Pabouast mporpamma obecreynBacT JOCTHKCHHUE TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS
ydyeOHoro npenMera «MaremaTuka (ajaredpa, reoMeTpus)», BKIOUYas MOIYJIH «AJjredpa» u
«I'eomeTpus».

W3ydyeHnne mareMaTUKH MO J@HHOW Mporpamme CHocoOCTByeT (OpMHpPOBaHUIO Yy
yYaluxcs JHYHOCTHBIX, MeTAmpeJAMeTHbIX U MpPeJAMETHBIX Pe3yJabTaTOB OOYy4YCHUS,
COOTBETCTBYIOIIUX TpeOOBaHUSAM  (elepallbHOrO TOCYJapCTBEHHOTO  00pa3oBaTEIbHOIO
CTaHJIapTa OCHOBHOTO OOIIETO 00pa30BaHusI.

Kypc «Aaredpa»

JIn4HOCTHBIE pe3y/IbTaThl
1) BocrinTanue poccuiicKoi rpakJaHCKOM UASHTUYHOCTH: MATPUOTU3MA, YBaxkeHUs K OTedecTBy,
OCO3HAHMsI BKJIaJ1a OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBON HAYKHU;
2) OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTh M CIHOCOOHOCTh OOyYaromuxcs K
CaMOPa3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTUBAIIMM K OOYUYEHUIO U TO3HAHUIO;
3) oco3HaHHBIN BBIOOP U MOCTPOEHUE JaJIbHENUIIEH MHAMBUAYAIbHON TPACKTOPUU 0Opa30BaHUS
Ha 0a3e OPUEHTUPOBKU B MHpe Hpodeccuil U NnpodhecCHOHAIBHBIX HPEANOYTEeHUH ¢ yduéTom
YCTOMUYMBBIX TIO3HABATEILHBIX MHTEPECOB, a TAKXKE Ha OCHOBE (DOPMHUPOBAHUS YBAKUTEIHHOTO
OTHOILEHUS K TPYAY, Pa3BUTHE OIbITA yYacTUsl B COLMAILHO 3HAYUMOM TPYAE;
4) ymMeHuEe KOHTPOJIMPOBATH, OLICHHBATh M AHAIM3UPOBATH MPOIECC U PE3YyJIbTAT yueOHOU U
MaTeMaTHYeCKOH JesITeIbHOCTH;
5) yMeHue caMOCTOSATEIbHO pabdoTaTh C pa3jIMYHBIMU MCTOYHMKAMU HH(opmauuu (yueOHbIE
nocoOusi, CpaBOYHUKH, pecypchbl IHTepHeTa U T. 11.);
6) yMeH1e B3aUMO/ICHCTBOBATh C OJJHOKJIACCHUKAMHU B ITpoLiecce Y4eOHO 1eATeNbHOCTH;
7) KPUTHUYHOCTb MBIIUICHHUS, WHUIMATUBA, HAXOIYMBOCTb, AKTHUBHOCTb IIPU pPELICHUU
MaTeMaTHUYeCKUX 3aja

MertanpeameTHble pe3yJibTaThbl
1) nepBoHayanbHbIE NPECTaBICHUS 00 UIESIX U O METOAAaX MaTEeMaTUKU Kak 00 yHHBEpPCAIbHOM
A3bIKE HayKU U TEXHUKHU, O CPEJICTBE MOJECIUPOBAHUS SIBJICHUN U MPOIIECCOB;
2) yMEHHME CaMOCTOSITETIbHO ONPEENATh eI CBOero o0yueHusl U MpHoOpeTaTh HOBbIE 3HAHMS,
CTaBUTh U (OpPMYIHpPOBAThH AJsl ce0s HOBbIE 3a1auu B yu€Oe, pa3BUBATh MOTUBBI U HMHTEPECHI
CBOEH NM03HABATEIBLHON JESTEIBHOCTH;
3) yMeHHEe COOTHOCUTH CBOM JICHCTBUS C IJIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIISATH KOHTPOJIb
CBOEH JIEATENIBHOCTU B TPOLIECCEe JOCTHXKEHUS pe3yJibTaTa, ONpelessiTh CIOCOObI EeHCTBHH B
paMKax IpeyIoKEHHBIX YCIO0BUI U TpeOOBaHU, KOPPEKTUPOBATH CBOU JIEHCTBHUS B COOTBETCTBUH
C U3MEHSIOLIENCS CUTYaLUEe;
4) yMeHue OIpenensaTh MOHATH, BBISBISTh UX CBOMCTBA M NMPHU3HAKH, CO3/1aBaTh 00OOLIEHMS,
yCTaHABJIMBATh AaHAJOTMM, KJIACCU(UIMPOBATH, CAMOCTOSTEIHHO BBIOMPATh OCHOBAaHUS U
KpUTEpUU 11 KJIacCUPUKALINN;
5) yMeHue yCTaHaBIMBaTh NPUYMHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYKIEHUE,
yMO3aKiIro4eHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUHN) U JIeNaTh BHIBOJIBI;
6) pa3BUTHE  KOMIETEHTHOCTH B  OOJAacTH  MCHOJBb30BaHUA  HMHPOPMALMOHHO -
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;
7) yMeHHEe BHJETh MaTeMaTHUECKYyI0 3aJjauyy B KOHTEKCTE MPOOJEMHON CUTyalMM B JIPYTUX
JTUCIUIINHAX, B OKPYXKAIOIIEeH KU3HU;
8) yMeHuHe MPaBUIIbHO U JOCTYITHO U3J1araTb CBOM MBICIIH B YCTHOW U MUCbMEHHON popme;
9) ymeHHe HaXoAWTh B Pa3IMYHBIX HCTOYHUKAX WH(OpPMALMIO0, HEOOXOAMMYIO NJIsl pelIeHus
MaTeMaTHYeCKUX 33134, ¥ IPEJICTABIATh €€ B MOHATHOW opMe, TPUHUMATh PEIICHUE B YCIOBUIX
HEMNOJHOW WM U30bITOYHON, TOYHON MJIM BEPOSITHOCTHON MH(POpMAINY;



10) ymenue oOpabaTeiBaTh U aHAJIM3UPOBATH MOTYYEHHYIO HH(OpMAIIHIO;

11) ymMeHue mMOHMMATh M HCIIOJIB30BaTh MAaTeMAaTHYECKHUE CpPEACTBA HArJIIHOCTH (rpaduku,
TaOJIULIBI, CXeMBI U JIp.) Ui WUTIOCTPAIH, UHTEPIPETAIlH, apryMEHTALIUN;

12) ymeHue BbIABUTAaTh U PEAIU30BBIBATh TMIIOTE3bI IPU PEILIEHUN MAaTEMATUYECKUX 3a/1a4;

13) noHMMaHue CYIIHOCTH AITOPUTMUYECKUX TCUCTBUI M YMECHHE

JIEIICTBOBATh B COOTBETCTBUHU C MPEUIOKEHHBIM aJITOPUTMOM;

14) yMeHue HaAXOAWTHh pa3IUYHbIE CHOCOOBI pEIIEHUS MaTeMaTHMYeCKOM 3aqaud, peliaTh
[I03HABATEJIbHBIE U TPAKTUYECKHE 3a/1a4U;

15) npuoOpeTeHue onbITa BHITOJIHEHUS TPOESKTHOM JIEATEIbHOCTH.

IIpenmerHbie pe3yJIbTaThI
1) oco3HaHne 3HaYEHUS] MATEMATUKHU I TIOBCEHEBHOM KM3HU YEJIOBEKA,
2) npeAcTaBlIeHUE O MaTeEMaTUYECKON HayKe Kak cepe MaTeMaTHUeCKON JesITenbHOCTH, 00
JTanax e€ pa3BUTHsA, O €€ 3HAUMMOCTH JJIs1 Pa3BUTHS LIMBHIN3ALINY;
3) pa3BuTHE yMEHUH paboOTaTh ¢ y4eOHBIM MaTeMaTUYECKUM TEKCTOM (aHAIU3UPOBATH,
U3BJICKaTh HEOOXOAUMYIO HH()OPMAIIHIO), TOYHO U TPAMOTHO BBIPa’KaTh CBOM MBICIIH C
IPUMEHEHHEM MaTeMaTHUYeCKON TEPMUHOJIOTUN U CUMBOJIMKH, IPOBOIUTH KJIacCU(UKAILINY,
JIOTMYECKHE 00OCHOBAHMUS;
4) yMeHue onepupoBaTh MOHATUSAMU 110 OCHOBHBIM pa3jiesiaM COAEp)KaHUs; YMEHHE IPOBOIUTh
JI0Ka3aTeNbCTBA MaTEMAaTUUECKUX YTBEPIKICHUI;
5) yMeHMe aHaTU3UpOBaTh, CTPYKTYPHPOBATh U OLIEHUBATh U3YUYEHHBIN IPEIMETHBIN MaTepHal;
6) cucTeMaTu4ecKue 3HaHHs O PYHKIUSAX U UX CBOHCTBAX;
7) nIpaKTUYECKU 3HAUMMble MATEMaTHYECKIE YMEHHUS U HaBbIKU, CIOCOOHOCTh MX PUMEHEHUS K
PELICHNI0O MATEMaTUYECKIX U HEMAaTEMAaTUYECKUX 3a/1a4, IPEAINONIAraoue YMEHU:
* BBIIIOJIHATDH BBIUYUCIICHUS C JEHCTBUTEIbHBIMU YU CIIAMU;
* pelaTh ypaBHEHUs, HEPABEHCTBA, CUCTEMbI YPaBHEHUI U HEPABEHCTB;
* pelaTh ypaBHEHUs, HEPABEHCTBA, CUCTEMbI YPAaBHEHUI U HEPABEHCTB C MOLYJISAMU U
napaMmeTpamy;
* pemaTh TeKCTOBBIE 3a/1a4ul apu(PMETHUECKUM CITIOCOOOM, C TIOMOIIBIO COCTABIEHHS U PELICHUS
YPaBHEHUH, CUCTEM YPAaBHEHUI Y HEPABEHCTB;
* HCIOJIb30BaTh AITeOpandecKUi A3bIK 1JIs1 ONMCAHUS MPEJAMETOB OKPYKaIOILIero Mupa u
CO3/1aHUSI COOTBETCTBYIOIINX MAaTEMaTUYECKUX MOJIEIIEH;
* IPOBOJUTH MPAKTUYECKUE PACUETHI: BBIUMCIICHUS C IPOLIEHTaMH, BBIYMCIEHUS C YUCIOBBIMU
MOCJIEI0BATEIbHOCTSMU, BBIYUCIICHUS CTATUCTUYECKUX XapaKTEPUCTHUK, BBIMOJTHEHNE
npUOIMKEHHBIX BBIYUCICHUH;
* BBINIOJIHATDH TOKJECTBEHHbIE MPE0OPa30BaHUS PAllMOHAIBHBIX BhIPAKEHUI;
* BBIIIOJIHATH ONEpalliy HaJl MHOKECTBAMU;
* vccrenoBaTh QYHKIUU U CTPOUTH UX Ipaduki;
* YUTATh ¥ UCHOJIB30BATH HHPOPMALIUIO, IPEICTABICHHYIO
B BU/JIE TaOJIMIIbI, THAarpaMMBbl (CTOJI0UATON UK KPYyTrOBOil);
* pemaTb KOMOMHATOPHBIE 3a/1a41, HAXOJUTh BEPOSTHOCTH COOBITHH.

Kypc «I'eomerpus»

W3ydyenne reoMeTpuM 10 JaHHOW NporpaMMe CrocoOCTByeT (GOpPMHUPOBAaHUIO Y
yYalIUXCs JIMYHOCTHBIX, METalmpeAMETHBIX, NPEIMETHBIX pe3yJIbTaToB OOy4YeHUs,
COOTBETCTBYIOIUX TpeOoBaHUSIM (eaepasbHOr0 TroCyAapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJlapTa OCHOBHOTO 00111ero 00pa3oBaHusl.

JINYHOCTHBIE Pe3yJIbTAThI
1) BocriuTaHue pocCUCKOM rpaKIaHCKOM MASHTUYHOCTHU: TAaTPUOTHU3Ma, yBakeHUs K OTeuecTBy,
OCO3HAHUE BKJIAJIa OTCYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOMN HAYKHU;



2) OTBETCTBEHHOE OTHOIICHHE K YYEHHUIO, TOTOBHOCTb M CIHOCOOHOCTh OOYYArOIIMXCS K
CaMOPAa3BUTHIO U CAMOOOPA30BaHMIO Ha OCHOBE MOTHBAIIMH K 00YUEHUIO U TO3HAHUIO;
3) oco3HaHHBIN BBIOOpP U MOCTPOEHHUE JaJbHEUIIeH WHANBUAYAIbHON TPACKTOPUU 0Opa30BaHUS
Ha 0a3e OPUEHTUPOBKU B MHpe Mpodeccuii U Mpo(ecCHOHANBHBIX MPEINOYTeHUH ¢ y4ETOM
YCTOWYMBBIX MO3HABATENIbHBIX UHTEPECOB, a TaKXKe HAa OCHOBE (DOPMHPOBAHUS YBAKUTEIHHOIO
OTHOLIEHHUS K TPY/ly, pa3BUTHUE OIbITA YUYaCTUS B COLIUATIBLHO 3HAYUMOM TPY/IE;
4) ymeH#e KOHTPOJIUPOBATh MPOIIECC U Pe3yabTaT yUeOHOM U MaTeMaTHUeCKON AeSITeTbHOCTH;
5) KpUTUYHOCTh MBIIUICHUS, WHUIMATHBA, HAXOAYMBOCTb, AaKTHUBHOCTh IpU pEIICHUU
F€OMETPUUYECKUX 3a/1a

MetanpeameTHble pe3yJibTaThl
1) yMeHHe caMOCTOSTENbHO OMPEENIATh LN CBOEr0 00y4YeHHUsI, CTaBUTh U (hOPMYJIUPOBATH IS
ceOst HOBBIE 3amaun B yucOe, pa3BUBaTh MOTHBBl M HMHTEPECHl CBOCH IMO3HABATEIHHOU
JIeATEIbHOCTH;
2) yMeHHUE COOTHOCUTD CBOU JIEHCTBUS C INIAHUPYEMBIMU PE3yJIbTaTaMHU, OCYILLECTBIIATH KOHTPOJIb
CBOCH NESATENBHOCTH B MpOIlecce JOCTUKEHHS pe3ysbTara, ONpeaessTh CHOCOObI JeHCTBUN B
paMKax IpeyIoKEHHBIX YCI0BUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBHUS B COOTBETCTBUU
C UBMEHSIOLIEHCS CUTyaluel;
3) yMeHHWEe OmpeneNiaTh TIOHATHSA, CO3JaBaTh OOOOIICHWsS, YCTaHABIMBATH AaHAJIOTHUH,
KJIaCCU(UIIUPOBATH, CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTEPHUH TSI Ki1acCU(UKAIINH;
4) yMeHue YyCTaHaBIMBaThb IPUUYMHHO-CJIEIACTBEHHBIE CBS3M, IPOBOAUTH JI0KA3aTEIbHOE
paccyxaeHue (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIENIaTh BBIBOIBI,
5) yMeHHe WIUTIOCTPUPOBATh M3YYEHHBIC MOHITHS M CBOWCTBa (pUTYp, ONpoBEpratb HEBEpHBIC
YTBEPK/ICHHUS;
6) KOMIETEHTHOCTb B O0JIaCTU HUCHOJB30BaHUS HH(POPMALIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH;
7) nepBoHaYaJIbHbIE IPEACTABICHUS 00 UAESIX U O METO/AaX T'€OMETPUHU Kak 00 YHHBEpPCAIbHOM
A3bIKE HAYKW U TEXHUKHU, O CPEACTBE MOJICITMPOBAHUS SBJIICHUN U ITPOLIECCOB;
8) yMeHHe BHJIETh T'€OMETPUYECKYIO 33/7ayy B KOHTEKCTE MpPOOJEMHOW CUTyalluud B JIPYTHX
JUCLIUIUINHAX, B OKPYXKaIOIIEeH KU3HU;
9) ymMeHHe HaXOoAWTh B PA3IMYHBIX HCTOYHUKAX HMH(POPMALUIO, HEOOXOIUMYIO Ul pELICHHS
MaTeMaTHYeCKuX MpoOjeM, U NMpeACTaBiIATh €€ B MOHATHOM (opMe, NpUHUMATh pEIICHUE B
YCIIOBUSIX HETIOJIHOM WJIM U30BITOUHOM, TOUHOM MJIM BEPOSTHOCTHON MH(OpMALINY;
10) ymMeHue MOHMMATh M MCIIOJIb30BaTh MaTEeMaTWYEeCKHE CPEJCTBA HAIJSAHOCTU (YepTexH,
TaOJINLIBI, CXEMBI U JIp.) IS WIUTIOCTPALH, UHTEPIIPETAllK, apryMEHTAlINN;
11) ymeHue BBIIBUIaTh TUIOTE3bl NPU pEIICHUM 3aJayd W IMOHMMAaTh HEOOXOAMMOCTb HX
IIPOBEPKU;
12) moHMMaHUE CYIIHOCTHM QJIrOPUTMUYECKUX TMPEANUCAaHUA M yMEHue JeHCTBOBaTh B
COOTBETCTBHUHU C MPEAJI0KEHHBIM aJITOPUTMOM.

IIpeameTHbIE pe3ybTAThI
1) oco3HaHue 3HAUYEHUSI TEOMETPUH B MIOBCETHEBHOM JKU3HU YEIIOBEKA;
2) mpejacTaBieHHE O T€OMETPUH KakK cdepe MaTeMaTH4YeCKOW NeATelnbHOCTH, 00 3Tamax eé
pa3BUTHS, O €€ 3HAUUMOCTH ISl pa3BUTUS LIUBWIIN3AIUY;
3) pa3BuTHE YMEHHI paboTaTh C yueOHBIM MaTEMaTHUECKIUM TEKCTOM (aHATM3UPOBATh, U3BJIEKAThH
HEOOXOUMYI0 HH(OpPMAIINIO), TOYHO U TPAMOTHO BBIPAXKAaTh CBOM MBICIH C TPUMEHEHHEM
MaTeMaTUYeCKOW TEPMHHOJIOTUM W CHMBOJIMKH, TPOBOJWUTH KIACCU(PUKAINK, JIOTHISCKUE
000CHOBAHUS;
4) BmasieHre 0a30BBIM MTOHATUWHBIM aIlllapaToOM 10 OCHOBHBIM pa3jiesiaM COICPIKaHNUS,
5) cucrematudeckue 3HaHUs 0 (PUTypax U UX CBOMCTBAX;
6) TPaKTUYECKH 3HAYUMBIE TC€OMETPUUYECKHE yMEHHUS M HaBBIKH, YMEHHE MPUMEHSTh HUX K
PELICHUIO0 TEOMETPUUYECKUX U HETEOMETPUUECKHX 3a/1a4, a UMEHHO:
* u300pakaTh GUTYpbI Ha MJIOCKOCTH;



* CIOJIb30BaTh T€OMETPUYECKUH S3BIK JJIs1 ONTUCAHUS MTPEAMETOB OKPYKAIOIIEr0 MUPA;
* U3MEPATh JUIMHBI OTPE3KOB, BEIMYMHBI YTJIOB, BEIYUCIATH IUIOLIAIU (QUTYD;

* pacno3HaBaTh U U300paxkaTh paBHbIE, CHMMETPUYHBIEC U TIOJI0OHBIE PUTYPHI;

* BBITNIOJIHATH IOCTPOCHUS TEOMETPHUECKUX (DUTYP C TIOMOUIBIO IUPKYJIIS ¥ THHEHKH;

* YUTaATh U UCIOJIb30BaTh HH(OPMAIIUIO, IPECTABICHHYIO HA YEePTEkKaX, CXEMaXx;

* IPOBOJUTH NPAKTUYECKUE PACUETHI.

IInanupyemble pe3yabTaThbl 00y4eHHs1 Kypca ajaredpsl / — 9 kiaccos

AuredpanyecKkue BbIpasKeHUs1

BbInyCKHUK HAY4YUTCSH:

* ONEpUPOBATH MOHITHSIMH: TOXIECTBO, TOXKICCTBEHHOE MpeoOpa3oBaHUe, pemiaTh 3a7aud,
coJliepskanire OyKBeHHbIE JaHHbIE, paboTaTh ¢ GopMyiaMu;

* ONEPUPOBATH MOHATUEM KBAJIPATHOTO KOPHS, MIPUMEHATH MOHSTHE KBAJIPATHOTO KOPHS U €ro
CBOIICTBA B BHIYHCIICHUSX;

* BBITIOJIHATH MPE0oOpPa30BaHUs BBIPAKEHUM, COJIEPKAIIUX CTETICHU C LIEJBIMHU MMOKAa3aTesIMU U
KBaJIpaTHbIE KOPHU;

* BBITNIOJIHATHh TOXECTBEHHBIE MTPEOOpPa30BaHUsI PAIMOHATIBHBIX BBIPAKEHUN HAa OCHOBE MPABUII
JEHCTBUI HaJl MHOTOWICHAMH U aJlreOpanvecKuMH Ipo0sMu;

* pacrio3HaBaTh YaCTHHIE BUbI MHOTOUYICHOB (B YACTHOCTH, CHMMETPUUECKHUE) U UCIIOJIH30BAThH
UX COOTBETCTBYIOIINE CBONCTBA;

* BBIMOJHATH PA3I0KEHUE MHOTOUJICHOB HA MHOKUTEIIH;

* BBITIOJIHATD JIEJIEHUE MHOTOUYJICHOB;

* HAXOJUTh KOPHH MHOTOYJICHOB.

BbInycKHUK MOJYYUT BO3MOKHOCTD:

* BBITTOJIHATH MHOTOIIIArOBBIE TIPE0Opa30BaHUs PAIMOHAIBLHBIX BBRIPAXKCHUM, IPUMEHSIS IMAPOKHIA
Habop croco00B U MPUEMOB;

* IPUMEHSATH TOXKJECTBEHHBIE MPE0OPa30BAHUS PAIMOHAIBHBIX BBIPAKECHHH TSI PEIICHUS 3a/1a4
U3 pa3IMYHBIX Pa3IeNoB Kypca.

YpaBHeHus

BohinycKHUK HAYy4YUTCS:

* pelarb OCHOBHBIE BUbI PAallMOHAJIBHBIX YPAaBHEHHUU C OJHOW NEPEMEHHOM, CHUCTEMBI JBYX
YPaBHEHUH € ABYMS IEPEMEHHBIMU;

* pemaTh ypaBHEHUs, COAEPIKALIUE 3HAK MOIYJIsl, yPABHEHUS C [TapaMeTpaMu, YPaBHEHUS C IByMs
NEPEMCHHBIMU

* IOHUMAaTh YPaBHEHUE KaK BAXHEHIIYI0 MAaTEMaTUUYECKYI0 MOJEIb JUIsl OMHCAHUS U U3YUYEHUs
Pa3HOOOPA3HBIX PEANbHBIX CUTYAIINH, peliaTh TEKCTOBBIC 3a/1a4d aIreOpandecKuM METOIOM;

* MPUMEHATh TpaduuecKue MPEACTaBICHUS IS MCCIEAOBAaHUSA YPaBHEHHI C OJHOW U JIBYMS
MNEPEMCHHBIMHU, UCCIICAOBAHWA U PCIICHUA CUCTEM ypaBHCHI/Iﬁ C ABYMs IICPEMECHHBIMU.
BbInyCKHUK NOJTYYHT BO3MOKHOCTD:

* OBJIAJIETh CHEUUATBHBIMM NPUEMAMHU PEIICHUS YPABHEHHUI C OAHOW M ABYMs MEPEMEHHBIMU U
CUCTEM YpaBHEHUI; YBEPEHHO MPUMEHSATH almapar ypaBHEHWH Ui pelieHus pasHOOOpa3HbIX
MAaTEMATUYCCKHUX U MPAKTHYCCKUX 3a/1ad, a TaKKE 3aaa4 U3 CMCKHBIX JUCHUIIIINH,

* IPUMEHSTH TpaduUecKe IPEICTABICHUS ISl UCCIEeIOBAaHUS YPaBHEHUN U CHCTEM YPaBHEHHA
C mapaMeTpaMHu.

HepaBencrBa

BbinycKHUK HAy4YHuTCS:

¢ IIOHUMATb TCPMHUHOJIOTUIO U CHUMBOJIMKY, CBA3aHHBIC C OTHOIICHWEM HCPABCHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB;

* pemaTh HEPaBEHCTBA, CUCTEMBI M COBOKYITHOCTH HEPABEHCTB C OJJHOM MEPEMEHHON;



* pemath KBaJpaTHbIE HEPABEHCTBA, UCIOb3Ys rpapUuecKuii METO/1 U METO]] HHTEPBaJOB;

* pelaTh HEPABEHCTBA, COAEPIKALIUE 3HAK MO IS,

* KCCJIEIOBATh U PEIIaTh HEPABEHCTBA C MapaMETPaMHU;

* IOKa3bIBaTh HEPABEHCTBA;

*MCIIOJIB30BaTh HEPABEHCTBA MEXKJy CpPEIHMMH BEJIMYMHAMM M HepaBeHCTBO Komm —
ByHsikOoBCcKOTO [UIsl pelieHns MaTeEMaTUYECKUX 3ajiayd U 10Ka3aTelIbCTB HEPABEHCTB;

*pelIaTh HEPABEHCTBA U CUCTEMbl HEPABEHCTB C JBYMs [IEPEMEHHBIMU;

* IPUMEHSITH annapaT HEPABEHCTB /IS pEIICHUs 3a7a4 U3 Pa3INuHbIX pa3JIeoB Kypca U CMEKHBIX
JUCLHUILINH.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD:

* OCBOUTH pa3HOOOpa3HbIe MPUEMBI 1I0KA3aTEeIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTH anmnapar
HEpaBEHCTB M CHUCTEM HEPAaBEHCTB [UIA pEUICHUS pPa3HOOOPA3HBIX MAaTEeMAaTUYECKUX H
MIPaKTUYECKHX 3a/1a4, a TAKXKE 3a7a4 U3 CMEXHBIX JUCIUIUINH;

* IPUMEHSATH rpaduyeckre NpeaCTaBICHUS A1 HCCIIEOBAHUS HEPABEHCTB U CUCTEM HEPAaBEHCTB
C IapaMeTpaMH.

MHozkecTBa

BbInyCKHUK HAYy4YUTCH:

* IOHUMAaTh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C IIOHATHEM MHOKECTBA;

¢ BBIIIOJIHATH onepaunn Hag MHOXKECTBaMU, yCTaHaBJII/IBaTI) B3aMMHO OJHO3HAYHOC COOTBCTCTBHUC
MEXIY MHOXECTBAMU;

® UCIIOJIb30BAaTh HAYAJIBHBIC HpeILCTaBHeHI/If{ O MHO>XECTBEC HGﬁCTBHTGHLHBIX YUCECII.

BpinyCKHUK MOJYYHT BO3MOKHOCTD:

d pa3BI/IBaTI> HpeIICTaBJICHI/Ie O MHOXKECTBax,

* IPUMEHSATH ONepaly HaJl MHOKECTBAMM JIJIsI PEILICHUS 3a/1a4;

d pa3BI/IBaTI) HpGI[CTaBJIeHI/IG O YHCJIC U YUCIIOBBIX CUCTEMaAX OT HaTypaJII)HI)IX o I[efICTBHTeJII)HI)IX
YHUCEJI; O POJIM BHIYUCICHUI B IPAKTHKE;

d paSBI/ITI) u er’Iy6I/ITI) 3HAHUA O I[GCSITI/I‘IHOﬁ 3aIIucCu HGfICTBI/ITCJ'[BHBIX qUCECII (nepnonnqecxne nu
HenepuoanYecKue aApodu).

OCHOBBI TCOPUH JCJTHUMOCTH

BbINYCKHUK HAYYUTCS:

* IOHUMATh TEPMUHOJIOTUIO M CUMBOJIUKY, CBSI3aHHBIE C TOHATUEM JIEIIUMOCTH;

MPUMCHATE OCHOBHBIC CBOMCTBA ACIIMMOCTHU HALECJIO0 I PCIICHUA ypaBHeHI/Iﬁ C JIBYyMHA
NEPEMEHHBIMHU B IEJIbIX (HAaTypallbHBIX) YHCIIAX;

* TOKa3bIBaTh CBOMCTBA W MPU3HAKH JICTTMMOCTH HAIIEJIO;

* MCIIOJIB30BaTh MPUEM HAXOXKACHUS HAHOOJBIIEro OOIIEro JAeauTeNss U HauMEHbIIEero o0Iero
KpaTHOI'O ABYX HaTypaldbHBIX YUCEN s pELICHU 3a1ay;

* HCIIOJIb30BaTh KAaHOHMUYECKOE PA3JIOKEHUE COCTABHOTO YHMCJIa HA MPOCThlE MHOXKUTENIU MpHU
pelIeHny 3a1a

BbINYCKHUK MOJYYUT BO3MOKHOCTh:

® pa3BUBATH NPCACTABICHUEC O TCOPUU ACITMMOCTHU;

* HCIOJb30BaTh CBOMCTBA JEIMMOCTU JJISi PEIICHUS MaTeMaTHMYeCKUX 3aJad U3 Pa3Iu4HbIX
pa3zenoB Kypca.

DOyHKIUHA

YuciioBble PYyHKIUH

BbinyCKHUK Hay4uTCH:

* MOHUMAaTh W HCHOJb30BaTh (DYHKIMOHAJIBHBIE MOHATHS, S3bIK (TEPMHUHBI, CUMBOJIUYECKUE
0003HaveHMUs ),

* MOHMMATh (PYHKLHUIO KaK BOKHEUIIYI0 MaTeMaTHYECKYI0 MOJENb JJIsl OIMHCAHUsS MPOLECCOB U
SBJICHUN OKpPYXAaloIIero MHpa, NPUMEHATh (YHKUMOHANBHBIM S3BIK JJIi OMNHMCAHUA U



UCCIICIOBAHHS 3aBUCHMOCTEH MEXIY (PH3MUECKUMH, SKOHOMHYECKUMH M TOMY IOJO0OHBIMHU
BEJIMYUHAMU;

* CTPOHUTH TpadUKH 3JIEMEHTAPHBIX (PYHKIUI, UCCIENOBAaTh CBOMCTBA YHCJIOBBIX (DYHKIMH Ha
OCHOBE U3YYCHHUS CBOUCTB MX IpauKOB;

* CTPOUTH IrpaduKu GYHKIUH C TOMOIIBIO TEOMETPHUECKUX MTPeoOpa3oBaHuil Guryp.
BbINnyCKHUK MOJYYUT BO3MOKHOCTD:

* IPOBOJUTH HUCCIICIOBAHHS, CBSI3aHHBIC C W3YYCHHUEM CBOWCTB (YHKIHMH, B TOM 4YHCIE C
WCIIOJIb30BAaHNEM KOMITBIOTEpA; HA OCHOBE TpaUKOB HM3YUYEHHBIX (DYHKIUH CTpOUTh Oosee
CJIO’KHBIC TpapUKH (KyCOYHO-3a/IaHHBIC, C «BBIKOJIOTHIMI» TOYKAMH U T. 11.);

*HCIOJBb30BaTh (PYHKIIMOHAIBHBIE TPEACTABICHUS W CBOWCTBA (YHKIUN JJIs  pPEHICHHS
MaTeMaTHYECKUX 3a]1a4 U3 PA3IUYHBIX Pa3JelioB Kypca.

YucioBble MOCTEA0BATEIBLHOCTH

BbInyCKHUK Hay4uTCH:

* MOHMMATh W UCHOJb30BaTh S3bIK IIOCJIEJOBATEIBHOCTEH (TEPMHHBI, CHMBOJINYECKHE
0003HaueHMUs ),

* IpUMEHATH (HOPMYJIbI, CBA3aHHBIE C apU(PMETHUECKOM M reoMeTpUYecKoil mporpeccuei, u
anmapar, cOpMHUPOBAHHBIA NMPH M3YYCHUU APYTHX PA3IeIOB Kypca, K PEUICHUIO 3a[ad, B TOM
4HCJI€ C KOHTEKCTOM U3 pPealbHOMN XKU3HHU;

* TI[IOHMMaTb TEPMHUHOJOTMIO W  CUMBOJMKY, CBf3aHHbIE C IOHATHEM IIpenena
II0CJIEI0BATEIbHOCTH;

* NPUMEHATh IOHATHE Mpelena IOCIEAOBATEIBHOCTH Ul ONPEIEICHUS CXOISAIIEHCs
II0CJIEI0BATEIBLHOCTH.

BbInyCKHUK MOJYYMT BO3MOKHOCTD:

* pemaTb KOMOMHMPOBAaHHbBIE 33/1a4M ¢ IPUMEHEHHEM (opMys N-TO WieHa U CyMMbI N IEepPBbIX
YJICHOB apU(METHYECKOW M TE€OMETPHUYECKOW MPOTPECCHil, MPUMEHssI MpPHU 3TOM arrmapar
YPaBHEHUH U HEPABEHCTB;

* [IOHMMAaTh apU(PMETHUYECKYI0 U T€OMETPUYECKYIO MpPOrpeccur Kak (YHKIMH HaTypaJbHOTO
apryMeHTa; CBA3bIBATh apU(PMETUUYECKYIO IPOIPECCUIO C JIMHEHHBIM POCTOM, TEOMETPHUECKYIO —
C DKCIIOHEHIUAJILHBIM POCTOM.

CraTHCTHKA U TeopHsl BepPOSITHOCTEM

BbInyCKHUK Hay4uTCH:

* IPE/CTABIATh JAHHBIE B BUJIE€ TAOJIUIL, KPYTOBBIX U CTOJIOUYATHIX AUArpaMM, IpauKoB;

* UCMOJb30BATh NMPOCTEHIINE CHOCOOBI MPEACTaBICHUS M aHaIM3a CTAaTUCTUYECKUX IAHHBIX:
cpelHee 3HaueHHe, MOJia, pa3Max, MeJluaHa BbIOOPKH;

* IOKa3bIBaTh YTBEPKIACHUS METOJOM MaTEMaTUYECKON UHIYKIUU;

spemaTh KOMOMHATOPHBIE 33]]a4l HA HAXO0XK/IEHUE YKcia 00bEKTOB MINM KOMOMHAIUI;

* HaXOJMUTh YaCTOTY U BEPOSITHOCTb CIIy4aifHOIO COOBITHS;

* IPUMEHSATH 3aKOH OOJIBIIUX YUCEII B PA3IMYHBIX Cepax AedaTeIbHOCTH YEI0BEKa.

BbINyCKHUK MOJTYYHT BO3MOKHOCTD:

* TOHSTH, YTO YHUCIIOBbIE JAHHBIE, KOTOPbIE HCIOJB3YIOTCA AJIsl XapaKTePUCTHKU OOBEKTOB
OKPY’KaIOIIeTO MHpA, SBJISIOTCS MPEUMYIIECTBEHHO MNPUONMKEHHBIMUA, YTO IO 3alHcu
npUOIMKEHHBIX 3HAYEHUN, COJepKaIIUXCsl B MH(YOPMAIIMOHHBIX UCTOYHHUKAX, MOXKHO CYJIUTh O
HOTPEIIHOCTH MPUOIMKEHUS;

* IpUOOPECTH OMBIT MOCTPOEHUS M U3YyUEHUSI MAaTEMaTUYECKIX MOJIENel;

* IMOHATh, YTO TOIPEHIHOCTh pe3yjibTaTa BBIYMUCICHUH JOKHA OBITH coM3MepuMa ¢
MOTPENIHOCTHIO UCXOIHBIX JAaHHBIX;

* mpuoOpecTH TMEepBOHAYAIBHBIM ONBIT OpraHu3aluu cOopa JaHHBIX NpU TMPOBEJCHUU
CTaTHUCTUYECKOTO HCCIEA0BAHUS, B YACTHOCTH ONpOca OOLIECTBEHHOTO MHEHHMSI, OCYLIECTBIIATh
UX aHaJU3, PEICTABIATh PE3YJIbTAaThl UCCIEIOBAHNS B BUE TAOIHIIbI, TUArPAMMBI.
BbInyCKHUK MOJTYYHT BO3MOKHOCTD:



* IPUOOPECTHU OIBIT IPOBEIECHUS 10KA3aTEIbCTB HHAYKTUBHBIM METO/IOM PacCy KICHUH;

* NPHOOPECTH OMBIT IMPOBEACHUS CIIyYalHBIX SKCIEPUMEHTOB, B TOM YHCIE C IOMOIIbIO
KOMIIBIOTEPHOI'0 MOJIETIMPOBAHUs, HHTEPIPETALMU UX PE3YJIbTATOB;

* HAYYHUTHCS MPUEMaM perieHrst KOMOMHATOPHBIX 332

IInanupyemble pe3yJibTaThl 00yuyeHHs Kypca reoMeTpuu 7 — 9 KjiaccoB

I'eomeTpuueckue purypsi

BbInyCKHUK HAY4YUTCSH:

* TIOJIB30BATHCS S3BIKOM TE€OMETPHM JJIsl ONMMCAHHS MPEAMETOB OKPYXKAIOUIETO MHpa U HUX
B3aUMHOTO PACTIOJIOKCHHUS;

* pacro3HaBaTh M H300pakaTh Ha YepTe)KaX M PHUCYHKaX TeOMEeTpHuecKue (Urypsl u ux
KOMOMHAIIHH;

* KJ1acCU(pULIMPOBATh TEOMETPUUECKUE (GUTYPHI;

* HAaXOAWUTh 3HAYCHMS JUIMH JIMHEWHBIX 3JEMEHTOB (UIYp U UX OTHOLICHUS, TPATYCHYIO MEpy
yrioB ot 0° no 180°, mpumeHsist onpeaesieHus], CBOMCTBAa U MPU3HAKH (PUTYP M MIX DIIEMEHTOB,
oTHouIeHus (Guryp (paBeHCTBO, NOA0ONE, CHMMETPHS, TOBOPOT, NMapajlIeIbHbIH EPEHOC);

* OIIEPHPOBATH HAYATLHBIMU MTOHITUSMHU TPUTOHOMETPUH U BBIIIOJIHATH YJIEMEHTAPHBIE ONIEPALuN
HaJl QYHKIUSIMH YIJIOB;

* TOKa3bIBaTh TEOPEMBI;

* pemarh 33/1a4M Ha JJOKa3aTelbCTBO, ONMUPAsACh HAa U3yYCHHBIC CBOICTBA (UIYp U OTHOIICHHH
MEXy HUIMH U TIPUMEHSIS U3y4YE€HHBIE METO/IbI JJOKA3aTEIbCTB;

* pemiath HECJOXHBIE 33aJa4ll Ha MOCTPOEHHE, IPUMEHSSI OCHOBHBIC allTOPUTMBI IOCTPOCHUS C
MOMOIIBIO IUPKYJIS U JINHEHKH,

* penraTh NpOCTEeHIINe ITAHUMETPUIECKUE 3aJauH.

BbINYCKHUK MOJYYUT BO3MOKHOCTh:

* OBJAJECTh METOJAaMH pEIICHHsS 33/a4 Ha BBIUMCICHHE W JOKa3aTeNbCTBO: METOJOM OT
POTHBHOTO, METOZOM TOZO00Ms, METOJOM Iepedopa BapHAHTOB M METOIOM T€OMETPUUYECKHIX
MeCT TOYeK;

* MPHOOPECTH OTBIT MPUMEHEHHS aNreOpandeckoro U TPUTOHOMETPHUYECKOTO ammapara u uiuei
JIBYDKEHUS TPH pEILIEHUH F€OMETPHUUECKUX 3a1au;

* OBIIQJIETh TPAJWIIMOHHOW CXEMOHW peleHHs 337a4 Ha TOCTPOCHHE C MOMOINBI0 IUPKYJIS U
JUHEWKU: aHaJIU3, IOCTPOEHUE, J0KA3aTeIbCTBO U UCCIIEI0OBAHHE;

* HAYYUTHCS PEIIATh 33/1a4H Ha MOCTPOSHHE METOJOM I€OMETPUUYECKUX MECT TOYEK M METOJOM
MOI00HS;

* TMPHOOPECTH OMBIT HCCIEIOBAHUS CBOWCTB IUIAHUMETPUYECKHX (GUTYp C TIOMOIIBIO
KOMITbIOTEPHBIX [TPOrpamM;

* IPUOOPECTH OTIBIT BHITIOJIHEHHUS IPOESKTOB.

HN3mepenue reoMeTpu4ecKUX BeJIUYHH

BbInyCKHUK Hay4uTCH:

* HCHOJb30BaTh CBOMCTBA M3MEPEHHWs JUIMH, YIVIOB M IIOIIAJEH IpPU PElIEHWH 3aJad Ha
HAaxXOK/JI€HUE JUIMHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH, JUIMHBI 1YT'H OKPYKHOCTH, TPagyCHONU MEpPBI
yTia;

* BBIUUCIIATH IIJIOIIAU TPEYTOJIBHUKOB, IIPAMOYTOJIbHUKOB, TPAIlELIni, KPYTOB U CEKTOPOB;

* BBIYNCIIATH JUIMHY OKPY’KHOCTH U JJINHY AYT'H OKPYXKHOCTH;

* BBIYHMCIIATH JJMHBI JIUHEHHBIX 3JIEMEHTOB (PUIYp M UX YIJIbl, UCIOIb3Ys U3YUEeHHBIE (POPMYIIBI,
B TOM 4ucie (OopMysbl JUIMHBI OKPY>KHOCTH M JUIMHBI AYTH OKPY>KHOCTH, (POPMYJIBI IJIOLIaAen
buryp;

* pelaTh 3a7aud Ha J0Ka3aTeJbCTBO C MCMOJIb30BaHUEM (POPMYI JUTMHBI OKPY>KHOCTH U JITUHBI
IYTH OKPYKHOCTH, (OopMyII TUIoIIaen ¢puryp;



* pemarh MNPAaKTUYECKUE 3a7add, CBA3AHHBIE C HAXOXKICHUEM TIE€OMETPHYECKHUX BEJIMYUH
(ucnomb3yst MpH HEOOXOAUMOCTH CIIPABOYHUKH U TEXHHUYECKUE CPEICTBA).

BbINyCKHUK HOJIYYHT BO3MOKHOCTh HAYYUTHCH:

* BBIYUCIATH IUIOMIAAM (UTYp, COCTAaBICHHBIX W3 JABYX WIH Ooliee MNPSIMOYTOJIbHHUKOB,
[1apaJuIeJIOrPAMMOB, TPEYTOJIBHUKOB, IIJIOIAAHA KPyra U CEKTOpa;

* BBUKCIATH IUIOLIAJAM MHOIOYIOJIBHUKOB, HCIIOJIb3ysl OTHOILICHMS PAaBHOBEIMKOCTH U
PaBHOCOCTABJICHHOCTH;

* IPUMEHSATH aNTreOpanvyecKuii 1 TPUrOHOMETPUUYECKHM anmnapaT U UAeu JABWKCHUS ITPU PELICHUN
3aJ]a4 Ha BBIYMCIICHHE IJI0Laeld MHOTOYTOJIbHUKOB.

Koopaunartbi

BohinycKkHUK HAy4YuTCH:

* BBIUUCIIATH JIMHY OTpe3Ka MO KOOPJAMHATAM €T0 KOHIIOB; BBIUYMCIISATH KOOPJIWHATHI CEPEIUHBI
OTpe3Ka;

* HCIIOJIb30BATh KOOPIMHATHBIA METO/I ISl U3yUEHUsI CBOIMCTB MPSMBIX U OKPY>KHOCTEH.
BhInyCKHUK NOJYYHT BO3MOKHOCTD:

* OBJIaJICTh KOOPIMHATHBIM METOJIOM PEIICHHS 3a]]a4 Ha BBIYUCIICHUE U JIOKA3aTEIbCTBO;

d HpI/IO6peCTI/I OIIBIT UCIIOJIB30BAHUS KOMHI)IOTepHBIX HpOFpaMM IJIA aHaJIn3a 4aCTHBIX cnyqaeB
B3aMMHOI'0 PACIIONIOKEHHS OKPY>KHOCTEH U MPSIMBIX;

* IpUOOPECTU OMBIT BHINOJIHEHUS [TPOEKTOB.

BekTops!

BbInyCKHUK Hay4YuTCH:

* ONEpHUpPOBaTH C BEKTOPAMM: HAXOIWUTh CYMMY H pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
TEOMETPUUYECKH, HAXOAUTh BEKTOP, PaBHBINM IPOU3BEACHHUIO 3aIaHHOI0 BEKTOpA Ha YUCIIO;

* HAXOAWUTh JJI BEKTOPOB, 3aJaHHBIX KOOPIMHATAMU: JUIMHY BEKTOPA, KOOPAMHATHI CYMMBI U
Pa3sHOCTH JBYX U 00Jiee BEKTOPOB, KOOPAUHATHI IPOU3BEICHHSI BEKTOpA HA YUCII0, IPUMEHSIS ITPU
HEO0OXOJUMOCTH NEPEMECTUTENbHBIN, COUEeTAaTEIbHBIN WM paclpeleIUTeNbHbIN 3aK0H;

* BBIYUCIIATH CKAJIAPHOE IPOU3BEACHHE BEKTOPOB, HAXOIUTh YOI MEXIY BEKTOpaMHu,
YCTaHABIIMBATh MEPIIECHIUKYISIPHOCTD MPSAMBIX.

BbInyCKHHK MOJIYYHT BO3MOKHOCTD:

* OBJIAJICTh BEKTOPHBIM METOJIOM I PEUICHUS 33]1a4 Ha BBIUYMCICHUE U JOKA3aTeIbCTBO;

* IPUOOPECTHU OTBIT BHIMOJIHEHHS TPOEKTOB.



Pasznea 2. Conpep:xanne yueOHoro npeamera «Maremaruka (ajaredopa, reomeTpusi)»
Auredpa
Yucaa
CpaBHeHue panuoHanbHBIX uucen. JledicTBus ¢ panuoHanbHbIMU uMciaamMu. KoHeuHble U
OeckoHeuHble JecsaTu4Hble ApoOu. IlpeacraBieHue palMoOHaNbHOTO YKCIA B BUJAE JECITUYHON
npo6u. [TorsiTre uppanmoHaapHOro Yrcia. Pacro3HaBanue uppanroHaibHbIX Yrcen. [leiicTBus ¢
VPpalMOHAIBHBIMUA YnciaMyA. CBOWMCTBA NEUCTBUN ¢ MPPALMOHAIBHBIMU 4nciaamMu. CpaBHEHHE
UPPALMOHAIBHBIX Yncell. MHOXKECTBO ACHMCTBUTENBHBIX Uncel. [IpencraBienns o paciupeHusx
YHCJIOBBIX MHOKECTB.
Auredpanyeckune BbIpaKeHHUs
BeipakeHue ¢ nepeMeHHbIMHA. 3HAUYEHUE BBIPAKCHUS C MEPEMEHHBIMU. JlONyCTUMbIE 3HAYCHUS
nepeMeHHbIX. ToxaecTBo. ToxaecTBeHHBIE NMPeoOpa3oBaHUs aNTreOPauvecKUX BBIPAKECHHI.
JloKa3aTesbCcTBO TOXKAECTB.
CreneHp ¢ HaTypaJbHbIM IOKa3areneM U €€ cBoicTBa. OgHowieHbl. OQHOWIEH CTaHJApPTHOIO
Buga. Crenenp oxHowneHa. MHorouwieHsl. MHorouwneH crasgapTtHoro Buja. OHOPOIHBIN
MHorouiaeH. Cummerpudeckuii MHorowieH. CreneHb MHoroujeHa. CliokeHuE, BBIYMTAHUE U
YMHOXEHUE MHOrouwieHoB. J[leaenue wmHorouineHoB. Kopuu MHorounena. Teopema besy.
DopMyJIbl COKPAIIEHHOIO YMHOXKEHHS: KBaJApaT CyMMBI M KBaJApaT Pa3HOCTU JABYX BBIPAKECHHM,
KBaJpaT CYMMBbl HECKOJIbKMX BBIP@KEHHUH, Ky0 CyMMbl W KyO pa3HOCTH ABYX BBIPaKEHHI,
IIPOU3BEJICHNE PA3HOCTU U CYMMBI JIBYX BBIPaKCHHU. Pa3iioxkeHrne MHOro4wieHa Ha MHOXKUTEIH.
Brinecenne oOrmiero MHOXXUTENS 32 CKOOKHM. MeToJ| rpynnupoBKH. Pa3HOCTh KBajipaToB JBYX
BbIpaxkeHH. CyMMa U pa3HOCTh KyOOB /1BYX BblpakeHui. CymMma U pa3HOCTb N-X CTENEHEN ABYX
BeIpaxkeHnil. KBaapaTHelii TpéxwieH. KopeHb kBanpaTHOro tpéxwieHa. CBOMCTBa KBaJpaTHOIO
TpéxwieHa. Pa3noxxeHue KBagpaTHOTO TPEXWICHA HA TUHEUHBIE MHOKHUTEH.
Pannonanenble BelpaxkeHus. Llensle BoipaxkeHus. [{poOHble BblpaxkeHus. PannonanbHas 1poos.
OcHOBHOE CBOWMCTBO panuoHadbHON npoOu. CrokeHue, BHIYUTAHUE, YMHOXEHUE U JCIICHHE
palMoOHANIBHBIX JpoOei. BosBeneHue palnuvoHanbHOW JIpoOM B CTeNeHb. TOXIECTBEHHbIE
npeoOpa3oBaHus pallMOHAIbHBIX BbIpaxkeHUil. CTENeHb ¢ IeNIbIM MoKa3aTeseM 1 €€ CBONCTBA.
KBanpatHble kopHU. ApupMeTHuecKuil KBaapaTHbII KOpeHb U ero cBoicTBa. ToXXJIeCTBEHHBIE
peoOpa3oBaHus BEIPAXKEHHH, COIEpKALUX apuPMETHUECKHUE KBaIpaTHbIE KOPHHU.
YpaBHeHus
VYpaBHenue c¢ oaHoi nepemeHHOM. Kopenb ypaBHeHus. OOnacTb omnpeneieHus ypaBHEHHS.
PaBHOCWIIBHBIE ypaBHEHUS. Y paBHEHHE-cieAcTBUE. CBONCTBA YpaBHEHUI C OJTHOM MEPEMEHHOM.
YpaBHEHHE Kak MaTeMaTHYECKasi MOJIEb PEAIBHON CUTYalUN.
JIuneitHoe ypaBHenue. KBagpatHoe ypaBHeHHe. @opmylsia KOpPHEH KBaJpaTHOTO YPABHEHHS.
Teopema Buera. PanmonanbHable ypaBHEHHs. Pelenne panroHanbHbIX YPaBHEHHUM, CBOISIIAXCS
K JMHEWHBIM MM K KBaJpPaTHbIM YypaBHEHUsM. PelleHne NnpoCcTeMIIMX HppaluOHAIbHBIX
ypaBHEHUU. PellleHre ypaBHEHU METOJIOM 3aMEHBI IEPEMEHHON. Y pPaBHEHUS, COAEPKAIIUE 3HAK
MoAayis. YpaBHeHUs ¢ napamerpamiu. Llemoe panuoHainbHOe ypaBHEHHE. PellleHre TEKCTOBBIX
3a/1a4 C TOMOIIBIO PAlMOHATIBHBIX YPABHEHUM.
VYpaBHeHUe C JIByMs NepeMEeHHBIMU. I'paduk ypaBHEHHUS ¢ JBYMs NepeMeHHBbIMHU. JIuHeiHoe
ypaBHEHHUE C ABYMsI IepeMeHHBIMU U ero rpaduk. CucteMbl ypaBHEHUN ¢ IBYMs IEPEMEHHBIMH.
['paduueckue MeTOAbl PELICHUs CUCTEM YPaBHEHUH C JBYMs NepeMEHHBIMH. PaBHOCHIIbHBIE
CHUCTEMBl M UX CBOWCTBa. PeleHne cuUCTEM ypaBHEHHM METOJAOM IOJACTAHOBKM M METOJAMH
CIIOKEHMSI U YMHOXKEHMS. Pelenne cucreM ypaBHEHMI METOI0M 3aMEHBI TepeMeHHbIX. Cucrema
JIBYX YPaBHEHHM C IByMs IIEPEMEHHBIMU KaK MOJIENIb PEAIbHONW CUTYalUH.
HepaBencrBa
UYucroBble HEpaBeHCTBA M HX CBOWCTBA. CIIOKEHWE M YMHOXEHHE YHCIOBBIX HEPABEHCTB.
OuenuBanue 3HaueHUs BblpakeHHs. (OCHOBHBIE METOABI [JOKAa3aTENIbCTBA HEPABEHCTB.
HepaBenctBa Mexy cpenanvu BenmnurnHaMmu. HepaBenctBo Komm - ByHsiKoBCKoTO.
HepasenctBo ¢ oxgHoil nepemeHHON. PaBHOCWiIbHBIE HepaBeHCTBAa. HepaBeHCTBO-ClenCTBHE.
Yucnoble TpoMeXyTKH. JIMHENHBIE U KBapaTHBIE HEPABEHCTBA C OJHOW MTEPEMEHHOM.



Pemienne HepaBEeHCTB METOJOM MHTEPBAJIOB. PelleHne NpOCTEHIIUX UPpaAMOHATBHBIX
HepaBeHCTB. CHCTEMbl M COBOKYIHOCTH HEPAaBEHCTB C OAHOW IepeMeHHoH. HepaBeHcTBa,
CoJIepKaIIie 3HaK MOTYJIS.

Hepasencra ¢ qByms nepemeHHbIMU. CHCTEMBI HEPABEHCTB C JBYMsI [IEPEMEHHBIMHU.
MmnoskecTBa

MuoxectBo u ero snemeHThl. CrnocoObl 3amaHus MHOXKeCTB. PaBHble MHOecTBa. Ilycroe
MHOXkeCTBO. [lonMHOXkecTBO. Onepanuu HaJl MHOXKECTBaMU. IImrocTpanyst COOTHOIIEHUN MEXIY
MHO’KECTBAMHU C MOMOILbIO Juarpamm Oinepa. Koneunsle MHOXkecTBa. @opMysia BKIIOUEHUS-
UCKIIIOUEeHMS. B3auMHO OJHO3HayHOE COOTBETCTBUE. beckoHeuHble MHOXkecTBa. CUETHbIE
MHO>€ECTBA.

MHo>kecTBa HaTypaJibHBIX, IEJIbIX, PALIMOHANIBHBIX YKcell. PanmoHaabHOE YHCIIO Kak JpoOb BUAA

m
— e m € Z, n € N, 1 kak OecKkOHeYHas IeproInUecKas necatudnas n1poob. [Ipeacrasienue oo

UPpALMOHAIBLHOM  uyHciae.  MHOXECTBO  JeWCTBUTENbHBIX — uyucen.  [IpencraBinenue
JIEHCTBUTEIILHOTO YKCJIa B BUJIE OECKOHEUHON HEMEPHUOIUICCKOM ecaTHIHON n1poou. CpaBHEHHE
JNEHCTBUTENBHBIX Yrces. Moaynb uucia. Cesi3b Mexay maOkecTBamu N, Z, Q, R.

OCHOBBI TCOPUH JCJTHUMOCTH

JenumMoctsb Haueno u e€ cBoiicTBa. [lenenue ¢ ocratkoM. CpaBHEHHUs [0 MOJYJIIO U UX CBOMCTBA.
HauOonpmmii oOmuil AenuTenb M HauMeHblee oOllee KpaTHOE JIByX HaTypalbHbIX YHCEI.
B3anmuo mpocteie uncia. Anroput™ EBkinmpa. IIpusnaku nenumoctu. IIpocteie n cocraBHbIE
yucia. OcHoBHas Teopema apudmeruku. Manas Teopema depma.

DOyHKIUHA

Yucnoevie pynkyuu

@OYHKIMOHAIbHBIE 3aBUCUMOCTH Mexay BennuuHamu. [lonstue ¢yHxinuu. DyHkums kax
MaTeMaTHuYecKasi MOJAEIb peajbHoro mporecca. O6iacTb omnpejaeneHus M 00JacTh 3HAYEHUS
¢ynkuuu. CrnocoOsl 3amanust ynkuun. ['padpuk pynkmun. [locrpoenne rpadpukoB GyHKIUN €
oMoIIkI0 IpeoOpa3oBanuil puryp. Hynu ¢pynkuuu. [IpoMexyTKu 3HaKOOCTOSTHCTBA (DYHKIIMH.
[TpomexyTku Bo3pacTtaHus U yosiBaHUs QyHKIMU. YETHBIE 1 Heu€THBIE QyHKIMU. Hanbombiee
U HauMeHbIlIee 3HaUeHHsI (QyHKIIHH.

Jluneitnast pyHkuus, oopaTHasi IpONOPLUOHANBHOCTb, KBaApaTU4Has GpyHkuus, GpyHKuus y [ X,
cTeneHHast pyHKIUs, UX CBOMCTBA U rpaduKH.

Yucnoevle nocnedosamenvHocmu

[TonsTue uumcnoBoi mocnenoBaresbHOCTH. KoHeuHble M OECKOHEUHBbIE MOCIEI0BATEIbHOCTH.
CnocoObl 3aaHus MOCIEA0BATEIBHOCTU. ApHUpMETHUECKas M T'eOMEeTpUYEecKash MPOTrPECCUU.
CaoiicTBa wieHOB apH(PMETHUECKO U reoMeTpuueckoil nmporpeccuif. @opmyIbl 00IIero 4jieHa
apu@meTnyeckoil M reoMeTpuyeckoil mporpeccuil. Dopmyabl CyMMBI N TMEPBHIX YJIEHOB
apudmMeTHuecko M reomeTrpuueckoil  mporpeccuil.  IlpencraBmenue o mpenene
nocienoBarenbHOCTH. CyMMa OECKOHEUHON TeOMETpPUYECKOi Mporpeccuu, y kotopoit [g| < 1.
[IpencraBienne GECKOHEYHOM MEPUOINIECKO JeCATUUHOM ApOoOH B BHJI€ OOBIKHOBEHHOW IPOOH.
CymmupoBanue. MeToa MaTeMaTH4eCKON HHITYKITHH.

CraTHCTHKA M TeopHs BEPOSAITHOCTEH

Tabnuunoe u rpaduyeckoe NpeACTaBIE€HUE AAHHBIX, CTOJIOYAThle M KPYrOBbIE AMArpaMMbl,
u3BJIeueHne Hy>KHOU MH(popmaruu. J{narpammsl paccenBanusi. OnucareiabHble CTAaTUCTHYECKUE
MoKa3aTelu: cpenHee apudmernyeckoe, MeaWaHa, HauOoiblllee W HauMEHbIIee 3HAYEHUs
yuciaoBoro Habopa. OTkinonenue. CiydaitHblie BEIOpOChl. Mephl paccenBaHus: pa3max, JUCIepCus
U cTaHaapTHoe oTkiIoHeHue. CBoMCTBa cpeaHero apudmerndeckoro u aucnepcuu. CimydaiiHas
W3MEHUYMBOCTh. M3MeH4YMBOCTh NpH H3MepeHMsX. Pemaroniye mnpaBmwia. 3aKOHOMEPHOCTH B
M3MEHYHUBBIX BEIMUNHAX.

CrnyuvaiiHble ONBITBI  (IKCIEPUMEHTHI), DJIEMEHTapHble Cly4yaiHble COOBITHS (HMCXOJBbI).
BepositHocTi  sneMeHTapHbIX  cOObITUH. CoOOBITUS B CIy4alHBIX JKCHEPUMEHTaX U
0JTarOoNPHUATCTBYIONTNE AJIEMEHTapHbBIE COOBITHA. BeposaTHOCTH ciydalHBIX COOBITHI. OTBITHI €
PaBHOBO3MOXHBIMH 3J€MEHTapHBIMU COOBITHAMH. Kiaccuueckue BEpOSITHOCTHBIE OINBITHI C
HCIIOJIb30BaHWEM MOHET, KyOukoB. IIpencraBienue coObITHI ¢ MOMOIIbIO AMArpaMM Oiijepa.



[IpoTrBOMONOXKHBIE COOBITHS, O0OBEAMHEHUE W TIepecedeHue coObiThil. [IpaBuiio crmoxeHus
BeposaTHOCTel. Crydaiineiii BeiOOp. HesaBucumbie coObiTus. [locnenoBaTenbHbIe HE3aBUCUMBIC
ucnelTanus. lIpencraBieHne »KcIEepUMEHTa B BHIE JI€PEBA, YMHOMKEHUE BEPOSTHOCTEH.
HcnbrTanus 10 epBoro ycnexa. Y ciioBHasi BEposTHOCTb. DopMyiia IOIHONU BEPOSTHOCTH.
[TpaBuio ymMHOXeHHUs, TepecTaHOBKH, pakTopuan. CoueTaHus 1 yuciao couetanuil. TpeyroiabHuK
[Tackans u 6mHOM HpioToHa. OMBITHI C OONBIIMM YUCIOM PAaBHOBO3MOKHBIX 3JIEMEHTAPHBIX
coObITHI. BhluniciieHne BepOsATHOCTEH B ONBITaX C INPUMEHEHHUEM 3JIEMEHTOB KOMOMHATOPUKH.
Wcneitanus bepnyuu. Yenex u Heyaaua. BeposTHocTy coObITHIA B cepUM UC-

nbITaHuil bepHysuim.

Crnyyaiinplif BBIOOp TOYKH M3 (UTYPHI HA MJIOCKOCTH, OTPE3Ka U IYTH OKpYy)HOCTH. CirydaitHbIiI
BBIOOp UHMCIIAa U3 YUCIOBOIO OTPE3KA.

JluckperHas cilydaiiHas BeJIMYMHA U PaCIpelelICHUEe BEpOSTHOCTEM. PaBHOMEpPHOE NTHUCKPETHOE
pacnpeznenenue. ['eomerpudeckoe pacnpeneneHue BeposTHocTed. Pacmpenenenue bephysuin.
bunomuanbHoe pacnpenenenue. HesaBucumsle citydaiinble BelMuuHbl. ClI0’KE€HUE, YMHOKEHHE
CIly4alHbIX BEJIWYMH. MaTemMaTuueckoe OXHUJaHUE U €ro CBOMCTBA. Jucnepcus u ctaHmapTHOE
OTKJIOHEHME CIIy4alHOM BEIMYMHBI, CBOMCTBA Aucnepcuu. Jlucnepcus 4uciia yCIexoB B Cepuun
ucnbiTanuii bepaynnu. [Tousitue o 3akoHe 60b1NX yKcen. M3MepeHne BeposTHOCTEH M TOUHOCTh
u3Mepenusi. IlpuMeHeHne 3akoHa OOJBIIMX YHCEN B PA3IUYHBIX cdepax dYeIoBeYECKOU
JESATEIIBHOCTH.

Aure0pa B MCTOPHYE€CKOM Pa3BUTHH

3apoxieHue anreOppl: KHUra O BOCCTAHOBJIIEHMH M IPOTHBOIIOCTABICHWHM Myxammena alib-
Xopesmu. Mcropust GopMupOBaHUs MaTEMaTHUECKOTO si3bIKa. Kak 3aponunace uaest KOOpAUHAT.
OTKpbITHE UPPALMOHATIBHOCTU. M3 HCTOpUM BOSHMKHOBEHMs (hOpMYJI JUIsl PELICHUs] YpaBHEHUH
3-it u 4-ii crenenei. Hcrtopus paszButus mnonatus ¢(yHkiun. Kak 3apoamnace Teopus
BeposaTHOcTei. Yucna dubonauun. 3anmaya JI. [Muzanckoro (dubonayum) o kponukax. U3
UCTOPUU Pa3BUTUS MOHATUS CUETHOCTU MHOXkecTBa. O mpoOsemax, CBSI3aHHBIX C IPOCTBIMU
YHCIIaMHU.

JI. ®. Maruauukwuit. I1. JI. Ye6simes. H. U. JIo6auesckuii. B. f. BynskoBckuii. A. H. Konmmoropos.
Esxmun. @. Buer. II. ®epma. P. Jlexkapt. H. Tapranes. /. Kapnano. H. A6ens. b. ITackans. JI.
[Muzanckuii. K. T'aycc. I'. Kantop. JI. Ditnep. FO. B. Matusicesu XK. JI. ®@. beptpan. [Tudarop. 3.
besy.

I'eomerpus

IIpocreitmine reomerpuyeckue purypsl

Touka, npsamas. OTpe30k, 1y Yrou. Buasl yrinos. CMexHbIe U BEpTUKAIbHBIE YIUIbl. bruccekTpuca
yraa. [lepecekatonuecss U napauienbHbele npsimble. [lepnenaukynsphbsle npsMele. [Tpusnaku
NapajuIeJIbHOCTH NpsAMBIX. CBONCTBA MapajuIeIbHBIX NpsAMBIX. lleprnenauKyisp u HakIOHHAsA K
IPSAMOH.

MHOroyroJbHUKH

Tpeyronbuuku. Buasl TpeyronpHukoB. MezauaHa, OUCCEKTpHca, BBICOTA, CPEIHAA JIMHUS
TpeyroipHuka. [Ipu3Haku paBeHCTBa TpeyroibHUKOB. CBOMCTBA M NMPHU3HAKH PAaBHOOEIPEHHOTO
TpeyronbHuka. CepeInHHBIN NepneHauKysip orpe3ka. CyMMa yriioB TpeyroyibHUKa. BHemHue
yrisl TpeyroiabHuka. HepaBeHCTBO TpeyroiapHuka. COOTHOIIEHUST MEXAY CTOPOHAMHU U yIJIaMU
TpeyronbpHuKa. Teopema [Tudaropa.

[TonoGuble TpeyronbHUKU. [Ipu3Haku mogobus TpeyroabHUKOB. TOUKH NepecedyeHus: MeauaH,
OHMCCEKTpUC, BBICOT TPEYroJIbHHWKA, CEPEAMHHBIX MEPHNEHANKYJISIPOB CTOPOH TPEYroJbHHUKA.
CBoiicTBo OuccekTpuchl TpeyrosibHuka. Teopema ®aneca. MeTpuueckue COOTHOLICHHS B
OpSIMOYTOJIBHOM  TpeyronbHuke. CHHYC, KOCHHYC, TaHI'€HC, KOTaHT€HC OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojabHuka U yriaoB or 0° go 180°. dopmyibl, CBA3BIBAIOIIME CHUHYC,
KOCHHYC, TaHT€HC, KOTaHI€HC OJIHOIO M TOro ke yria. Pemenue TpeyroipHHKOB. Teopema
CHUHYCOB U TEOpEMa KOCUHYCOB.



UetpipéxyronbHuku.  [lapamnenorpamm. CBoilcTBAa W NpPU3HAKU  MapajierorpaMmma.
[TpstMmoyTONBHUK, POMO, KBaJIpaT, MX CBOWCTBA U pu3HAKU. Tparnenus. CpeaHsis TUHUS Tparenun
U e€ CBOICTBA.

MHoroyroibHUKH. Beinykiabie MHOrOyrojibHUKH. CyMMa yIJIOB BBIIYKJIOTO MHOTOYTOJIbHHKA.
[IpaBunbHBIE MHOTOYTOJIBHUKHU.

Oxkpy:kHOCTH U KpYT. 'eoMeTpuyecKue NOCTPOEHUs

OKpyX HOCTb M KpYyI. DJIEMEHTbl OKPYKHOCTHM U Kpyra. LleHTpaibHble W BIHCAaHHBIC YTJIBI.
KacarenbHast K OKpY’KHOCTH U €€ CBOMCTBA. B3auMHOE pacIioyioKEeHUe IIPSIMOM U OKPYKHOCTH.
OnucaHHass W  BIMCAaHHAsg OKPYXXKHOCTH TpPEYroJibHMKa. BrnucaHHble W ONHUCAaHHbIE
YeTHIPEXYTOJIbHUKH, UX CBOMCTBA U MpU3HAKU. BriricaHHbIe U ONTMCAaHHBIE MHOTOYTOJIbHUKH.
I'eomerpuueckoe mecto Touek (I'MT). CepenuHHBIN NEPHIECHANKYISIP OTpe3Ka U OUCCEKTpHca
yria kak [MT.

['eomeTpuyeckrne MOCTPOECHUSI LUPKYJeM U JUHEHKOoW. OCHOBHBIE 3a/layd Ha IOCTPOECHUE:
IIOCTPOEHUE YTIJIa, PABHOIO JAHHOMY, MOCTPOCHHE CEPEAMHHOIO MEPIECHAMKYJSApa JaHHOTO
OTpe3Ka, MOCTPOEHUE MPSAMOU, IPOXOAAIIEH Yepe3 JaHHYIO TOUKY U MEePIEeHIUKYISIPHON TaHHOU
psIMOM, TTOCTpOEHUE OMCCEKTpUCH JaHHOTO yria. [locTpoeHue TpeyrojapHUKa MO 3aJlaHHBIM
snemenTtaM. Metoa I'MT B 3aauax Ha MOCTPOECHUE.

HN3mepeHue reoMeTpu4ecKnX BeJTHIUH

Jnuna otpeska. PaccrosHue mexay ABymMsi ToukaMu. PaccTosHME OT TOYKM 10 HPSMOM.
Paccrosinre Mex 1y mapaniebHbIMUA MPSIMBIMHU.

[lepumeTp MHOTOYTOJIBHHKA.

JnuHa okpyxkHocTH. JliMHA qyru OKpy>KHOCTH. ['pamycHas Mepa yria. BennunHa BOuMcaHHOrO
yria.

[TonsiTne momaau MHOTOyTONBHUKA. PaBHOBennKkue purypsl. Haxoxxaenue miomaay KBaapara,
NPsIMOYTOJIbHUKA, NTapaJlieJorpaMmma, TPEeyrojJbHUKa, TPAIICLHUH.

[Tonsitre momaau kpyra. [Lmomans cekropa. OTHONICHKE TUIOIIAAEH TTOJ00HBIX QUTYD.
JlekapTOBbI KOOPAMHATHI HA MJIOCKOCTH

®dopmMyra pacCTOSHUS MEXIy ABYyMs TOYKaMu. KoopauHaThl cepeluHbl OTpe3Ka. YpaBHEHUE
burypsl. YpaBHEHHs OKPY>KHOCTH U NMPSIMOH. YTII0BON K03(h(PUIIMEHT IPSIMOA.

BekTops!

[TonsTue Bektopa. Monyns (nnuHa) BekTopa. PaBHble BekTOphl. KonnmuHeapHble BEKTOPBHI.
Koopnunatel BekTopa. CrokeHHE W BBIYUTAHHWE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHCIIO.
CkansipHoe npousBeieHue BeKTopoB. KocruHyc yria Mexay AByMsl BEKTOpaMHU.
I'eomeTpuueckue npeodpa3zoBaHus

[TonsiTne o mpeoOpazoBanuu ¢urypel. [IBuxenue Qurypsl. Buasl nBuxkeHHs GUTYpHL:
napajuieJIbHbI TMEePEeHOC, OCeBas CUMMETPHSs, IEHTpajbHas CUMMETPHs, MOBOPOT. PaBHBIE
¢urypsl. l'omorerus. Ilogobue puryp.

DJ1eMeHTBhI JIOTUKH

Onpenenenne. AxcuoMbl U Teopembl. JlokazatenbcTBo. JloKa3aTenbCTBO OT MPOTUBHOTIO.
Teopema, oOpaTtHas qanHOI. Heobxoammoe 1 1ocTaTouHOE YCIOBUS. Y TTOTPEOICHHE JTOTUYECKUX
CBSI30K €Ciil ..., MO ...; M020d U MOJbKO Mo20d.

I'eoMeTpusi B HCTOPUYECKOM PA3BUTHHU

N3 wucropum reomerpun, «Hawana» EBkmupma. Hceropuss naroro mnocryinara EBknupa.
Tpuronomerpusi — Hayka 00 W3MEpPEHUH TPEYroJbHUKOB. [locTpoeHne mpaBUIBHBIX
MHOTOyroJpHUKOB. Kak 3apoauiack ujies KOOpAHHar.

H. U. Jlo6auesckuii. JI. Ditnep. Panec. [Tudarop.



Paszgen 3. Temaruyeckoe IUIAHHPOBAaHME C YKa3aHHEM KOJHYECTBA YacoB,
OTBOJAUMBIX HA OCBOEHHE KAXK/I0il TeMbl

Neri/mm Tema KoanuectBo yacos
7 KkJjacc
Kypc: Ancebpa (136 uacos)
1 JluneliHoe ypaBHEHHE ¢ OHOM MepEMEHHON 14
2 Llenbie BbIpaKEHUS 58
3 DyHKIUH 16
4 CucTeMbl TMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU 19
5 PanmonasibHbIe TpoOH 24
6 [ToBTOpEHME M cHCTeMaTH3alKsl Y4eOHOr0 MaTepraa 5
Kypc: F'eomempus (68uacos)
7 [Ipocreiimme reomeTpudeckre GUTypbl U UX CBOHCTBA 15
8 TpeyrojbHUKH 18
9 [TapannenpHble npsimple. CyMMa YIJIOB TPEYTOJIbHUKA 16
10 OxkpykHOCTb U KpyT. ['eomMeTpruyeckne nocTpoeHUsI 16
11 O0600111eHKE ¥ cCcTeMaTU3allks 3HAHUN yJyalmxcs 3
8 KJi1ace
Kypc: Aneebpa (136 uacos)
12 MHOXeCTBa U ONlepalliy HaJl HUMU 10
13 PannoHasibHble YpaBHEHHUsI. HEPABEHCTBA 24
14 KBagparssle KOpHU. J[€HCTBUTEIBHBIC YUCIIA 25
15 KBanparHple ypaBHEHUS 29
16 OCHOBBI IETUMOCTHU 20
17 DneMeHThl KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEH 17
18 [ToBTOpEHME M cUCTEeMaTH3aIHs YIeOHOTO MaTepralia 6
Kypc eeomempus (68uacos)
19 YeThIpexXyroJbHUKH 22
20 [Tomo0ue TpeyroJIbHUKOB 16
21 Pemienne npsiMOyrosbHbIX TPEYTOJbHUKOB 14
22 MHuoroyroapHuKH. [110111a]1b MHOTOYTOJIbHUKA 10
23 [ToBTOpeHue U cucTemMaTu3anus yueOHOro MaTepuana 6
9 kJaace
24 KBanpatuunas GyHKUus 45
25 YpaBHEHMsI ¢ ABYMsI IEPEMEHHBIMU U MX CUCTEMBI 28
26 HepaBenctBa ¢ 1ByMs TIepEMEHHBIMH M WX CHCTEMBI. | 21
JloKa3aTenbCcTBO HEPABEHCTB
27 CrenenHasi GyHKIMS 24
28 YucoBble MOCIEN0BATENILHOCTH 24
29 DeMEeHTHI CTATUCTUKU U TEOPUH BEPOSITHOCTEHN 26
30 [ToBTOpeHue U cucTeMaTu3anys yueOHOro MaTepuaia 2
Kypc eceomempusi (68 uacos)
31 Pemenuie TpeyroabHUKOB 16
32 [IpaBriIbHBIE MHOTOYTOJIBHUKHU 9
33 JlekapTOBbI KOOPAMHATHI 11
34 BekTopsl 14
35 ['eomeTpuueckne npeodbpa3oBaHus 10
36 HavanpHble cBeIeHUS IO CTEPEOMETPUH 5
37 [ToBTOpeHue u cucremaTu3anus yueOHOro MaTepuana 3
Bcero 612







