MynuipnaibHoe G10/UKETHOE 061me06pa3oBaTeIbHOC YUPEHACHHE
«KasankocTenckas 0cHOBHas 06meo0pa3oBaTebHas KON

I'y6KuHCKOro paiiona Benropozckoi 061acTH

MaTEeMATHYECKOr0 N

ecrecmeuuo-uay'moro unKaa

C’V"Pnsauuena B.H.
ITpoTokon Ne or

«ﬂ”ﬂ#W__qzozon

IMerpos C.JL.

gl 4&&/’ 42020 .

Pacemorpeno Cornacosano YTBep#aaio
HA 3aceaHHN Jlupextop MBOY Jlupektop MBOY
WIMO yumreneii «Kasauxocrenckas 00U «Kasaugecgencicas oounh

iy e
78 02

Pa6oyas nmporpamma

5 -9 xiace
(6a30BBIil yPOBEHD)
(®roc)

1o yueOHoMy mpeaMeTy « MaremaTukay

PsizanueBoit Bepsl iBanoBHEI
YUUTENS MaTeMaTUKH ¥ QU3HKH

2020-2021 yueOHbIi rof



Pasznea 1. Il1anupyemblie peE3vJabTaTbl OCBOCHUSNA V‘lCﬁHOFO npeamMerTa
MaTEeMaTHKA

- Pabouas nmporpamMmMa o0ecnieunBaeT JOCTHKEHHUE TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS
yueOHoro npeamera «MaTteMaTukay, BKIIto4as MoAyau «Aaredpa» u «I'eomerpusp).

- M3ydeHue MaremMaTHKH MO JAHHOW MPOTpaMMeE CIIOCOOCTBYET (POPMUPOBAHUIO
yy4auuxcs JMYHOCTHBIX, MeTallpeMEeTHBIX U NIPEeAMETHBIX pe3ybTaToB
oOy4JeHws,

« COOTBETCTBYIOLIUX TPEOOBAaHUAM (eepatbHOI0 rOCYJapCTBEHHOTO
00pa30BaTEIbLHOrO CTaHAAPTa OCHOBHOTO 001Ero 00pa3oBaHMUsL.

Kypc «Aareopa»
JINYHOCTHBIE Pe3yJIbTATHI:

1) BOCIMTaHUE POCCUHCKOM TPAKIAHCKOM HWIACHTUYHOCTH: IAaTPUOTH3MA, YBAaXKEHUSA K
OtedecTBY, OCO3HAHHS BKJIa/1a OTEUECTBEHHBIX YUYEHBIX B Pa3BUTHE MUPOBOM HAYKU;

2) OTBETCTBEHHOE OTHOILIEHHWE K YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroUuxcs K
CaMOpPa3BUTHUIO U CaMOOOPA30BAHNIO HA OCHOBE MOTHBALMU K O0YUEHUIO U TO3HAHUIO;

3) OCO3HaHHBIII BBIOOP M TMOCTPOCHUE JaANbHEHIIEH WHIMBUIYAIbHOU TPACKTOPHUU
oOpa3zoBaHusl Ha 0a3e OpPUEHTUPOBKM B Mupe mnpodeccuid U MPOPECCHOHATBHBIX
NPEANOYTCHUN C YYETOM

YCTOWYMBBIX TI03HABATEIBHBIX MHTEPECOB, a TakKe Ha OCHOBE (opMUpOBaHUS
YBAXKUTEIBHOIO OTHOLLICHUSI K TPYAY, Pa3BUTHE ONBITA YYaCTUS B COLIMAJIBHO 3HAYMMOM

TPYIC,

4) yMeHue KOHTPOJIMPOBATh, OLIEHUBATh U aHAJTM3UPOBAThH MPOLIECC U PE3YNbTAT YUEOHOU
MMaTEMaTUYECKOU 1eATeIbHOCTH;
5) yMEHUE CaMOCTOSATEIbHO paboTaTh C€ pa3IUYHBIMU HMCTOYHUKAMHU HH(POpMaLUU
(yueOHBIETIOCOOMS, CIPABOYHUKH, pecypcbl IHTepHeTa U T. 11.);

6) yMEHME B3aMMOJEICTBOBATH C OJJHOKJIACCHUKAMH B IIPOLIECCE YUEOHOM NeATENBHOCTH;
7) KpUTUYHOCTh MBIILICHUSI, MHHUIMATHBA, HAXOJYMBOCTh, AKTHUBHOCTb NpPHU PpEIICHUU
MaTeMaTUYECKHX 3a/1ay.

MeranpeamMeTHble pe3yJbTaThbl:

1) mepBOHAYaJIbHBIE TMPEJACTaBICHUs 00 HACIX M O METOoJax MaTeMaTHuKU Kak o0
YHHUBEPCAJIBHOM SI3bIKE HAyKW M TEXHUKH, O CPEICTBE MOJECIUPOBAHUS SIBIICHUUA H
MPOLIECCOB;

2) yMEHUE CaMOCTOSITEIbHO OMPENENsATh e CBOEro OOy4YeHWs W TMPUOOpeTaTh HOBBIE
3HAHUS, CTAaBUTh U (HOPMYIUPOBATH JIJIsl c€0s1 HOBBIC 3a/1a4u B y4€0e, pa3BUBATh MOTHBHI U
MHTEPECHI CBOEU NMO3HABATEIBHOMU JIESITEIbHOCTH;

3) yMEHHUE COOTHOCHUTH CBOM JCHCTBUS C IJIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBIISTH
KOHTPOJIb CBOEUW JESATEIbHOCTH B TPOLECCE JOCTHUKEHHUSI pe3ysibTaTa, OINPEeNeIsiTh



CIOCOOBI IEHCTBUI B paMKax IpPEIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATh
CBOM JICUCTBUS B COOTBETCTBUU C U3MEHSIOIICICS CUTYyallNEw;
4) yMEHUE ONpENeNATh IOHATHS, BBIABIATH HX CBOWCTBA M IPU3HAKH, CO3aBaTh
000011IeHNs], YCTaHABIMBAaTh AHAJIOTUH, KIACCU(PUIMPOBATh, CAMOCTOATEIBHO BBIOMPATH
OCHOBAHUS U KPUTEPHUU TS KIacCUPUKAIIHY;
5) yMEHUE YCTAaHABIIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUYECKOE
paccykJIeHHuEe, yMO3aKIIIOUeHUE (MHIYKTUBHOE, NEAYKTUBHOE W II0 aHAJIOTHWU) U JIETaTh
BBIBOJIBL;
6) pa3BUTHE KOMIIETEHTHOCTH B OO0JIACTH  HCIOJNB30BaHMS ~ MH(OPMALMOHHO -
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;
7) yMEHHE BUJETh MATEMAaTHUECKYIO 3a/1auy B KOHTEKCTE IPOOJIEMHOIN CUTyalluu B APYTUX
JUCLUIUIMHAX, B OKPY’KAOIIEH KU3HHU;
8) yMEHME MPaBWIBHO U JOCTYITHO U3JIaraTh CBOM MBICIIM B YCTHOM U MUCbMEHHOU (opMe;

9) YMEHHE HAXOJIUTh B PA3JIMYHBIX HCTOYHUKAX HH(POPMALMIO, HEOOXOIUMYIO IS
pElIeHUsT MAaTeMaTUYeCKUX 3a/ay, U NpPECTaBiIsATh €€ B MOHATHON (opme, MPUHUMATH
pelleHHe B YCIOBUSAX HENOJHOM WM M30BITOUYHOM, TOYHOM WJIM BEPOSTHOCTHOU
uHbopMaIuy;

10) ymeHue o0padaThiBaTh U aHATU3UPOBATH MOJYYCHHYIO HH(POPMAIIHUIO;
11) YyMEHUE TNOHUMAaTh W HCIOJb30BaTh MAaTEMATHYECKHE CPEJCTBA HAIJISIIHOCTH
(rpaduku, TaOIHILBI, CXEMBI U Ap.) IJIS WUTIOCTPALIMHA, MHTEPIPETALNH, apTyMEHTALUN;

12) yMEHHE BBIJIBUTAaTh U PEAIU30BbIBATH TUIIOTE3bI IPU PEIIEHUH MaTEMATHYECKHUX 3a/1a4;
13) MIOHUMAHHE CYIIHOCTH AJTOPUTMUYECKHX JIEWCTBUA W yMEHUE NIEWCTBOBATH B
COOTBETCTBHUH C MPEIOKEHHBIM aJITOPUTMOM;

14) yMEHUE HaXOIUTh PA3JIMYHbIE CIOCOOBI pEIIeHHMs MaTeMaTHYecKOM 3aJayd, pelaTh
NI03HABATEJIbHBIE U IPAKTUYECKHUE 3aa4H;

15) nproOpeTeHNEe ONbITA BHIMOJIHEHNS IPOEKTHOM €A TEIbHOCTH.

IIpeamMeTHbBIE pe3yabTATHI:

1) 0co3HaHKWE 3HAYEHUS MATEMATHUKH JIs IOBCEIHEBHOM )KU3HU YETIOBEKA,
2) TIpEACTaBJIICHHE O MaTEMaTHYCCKON Hayke Kak cepe MaTeMaTHYSCKON IesATeIbHOCTH,
o0aTamnax e€ pa3BUTHs, 0 €€ 3HAYMMOCTH JIJIS PA3BUTHS IIUBHIIM3AIINH;
3) pa3BuTHE yMEHUN paboTarh C y4eOHBIM MATEMAaTHYECKUM TEKCTOM (aHAIM3UPOBATH,
M3BJICKATh HEOOXOAMMYIO MH(GOpPMAIINIO), TOYHO M TPAMOTHO BBIpaKaTh CBOW MBICIU C
MPUMECHCHUEM  MaTEeMaTUYeCKOM  TEPMUHOJOTMH W CHUMBOJHUKH,  IIPOBOJUTH
KJIacCU()HUKAIIUH, JIOTHIECKHE 000CHOBAHUS,

4) yMEHHE OIEpPUPOBATh TOHITHSIMU 10 OCHOBHBIM paslieliaM COJEpKaHHs; YMEHHUE
IIPOBOIUTH

J0KA3aTeJIbCTBA MATEMAaTUYECKUX YTBEPKICHUI;

5) YMEHUE AaHAIU3UPOBATh, CTPYKTYpPUPOBATh M OLEHWBATh HW3YYEHHBIM IPEAMETHBIN
Marepuai,

6) cucTeMaTHYeCKHe 3HaHUS O (QYHKIUAX U UX CBOMCTBAX;
7) IPaKTUYECKH 3HAYUMblE MaTE€MaTHUYECKWE YMEHHUS W HaBBIKH, CIIOCOOHOCTh HX
IIPUMEHEHUS KPELICHUI0 MaTEMaTUYECKUX U HEMAaTEMaTHYECKUX 3aa4, [Pearojararomme



YMEHHUS:

* BBIIIOJIHATD BBIYHUCIICHUS C IEUCTBUTEIBHBIMU YUCIIAMM;

* pelIaTh YpaBHEHHUsI, HEPAaBEHCTBA, CUCTEMbI YPaBHEHUI U HEPABEHCTB;
* pelaTh ypaBHEHMsI, HEPAaBEHCTBA, CUCTEMBbl YPAaBHEHUM M HEPABEHCTB C MOIYJISIMHU U
[apaMeTpaMHy;
* pelaTh TEKCTOBBbIC 3a/aydl apu(METHUYECKHM CIIOCOOOM, C MOMOINBIO COCTABJICHUS U
pEeLIECHN ypABHEHHU M, CUCTEM YPABHEHHUM U HEPABEHCTB;
* UCMOJB30BaTh AIreOpanvecKuil S3bIK AJISl OMUCAHUS MPEAMETOB OKPYKAIOIIEro MUpa U
CO3JIaHHsI COOTBETCTBYIOIINX MATEMATUYECKUX MOJENIEH;
« IPOBOJUTH MPAKTHYECKUE PACUETHI: BBIYMCICHHUS C NPOLEHTAMH, BBIYUCICHHUS C
YUCJIOBBIMU  ITOCJIEIOBATEIbHOCTSIMHY, BBIYHUCICHUS CTATUCTUYECKUX XAPAKTEPUCTHK,
BBINOJIHEHHUE MPUOIMKEHHBIX BBIYUCIICHUH;

* BBITIOJIHATD TOXK/IECTBEHHBIE TPE0OPa30BaHUS PAllMOHAIBHBIX BHIPAKEHUM;

* BBIIIOJIHATH OIIEpallMy Ha/l MHOXKECTBAMU;

* HCCIIE10BATh (PYHKIIUU U CTPOUTH UX TPapUKU;
* YHUTaTh U UCIOJIb30BaTh UH(POPMALIMIO, IPEACTABICHHYIO B BUJIE TaOJIMIIbI, JUArpaMMbl
(cTonbuaToi K KpyroBoi);

* pemaTh KOMOMHATOPHBIE 3a/1a4d, HAXOJUTh BEPOSITHOCTU COOBITHI.

Kypc «I'eomerpus»

W3ydyeHnne reoMeTpuM TO JJaHHOM TporpamMMme CHocoOCTByeT (HOPMHUPOBAHHIO Y
yUalmxcs JUYHOCTHBIX, METaNpEeAMETHBIX, MPEIMETHBIX pPe3yJdbTaTOB OOy4YeHHS,
COOTBETCTBYIOIINX TpeOOBaHUSIM (deaepaibHOTO TOCYJAPCTBEHHOTO O00pa30BaTEILHOTO
CTaHJapTa OCHOBHOI'O OOIIEro 00pa30BaHus.

JInyHOCTHBIE pe3y/IbTaThl:

1) BOCIIUTAHUE POCCUMCKOW TPAXKIAHCKOW HWACHTUYHOCTH: aTPUOTU3MA, YBAKEHUSI K
OreuecTBy,0CO3HAHHE BKJIAJ]a OTEUECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOW HAYKH;
2) OTBETCTBEHHOE OTHOIIEHHE K YYEHHWIO, TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXCs K
CaMOpPa3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE MOTUBALIUU K O0YUYEHHUIO U TO3HAHUIO;
3) OCO3HAHHBII BBHIOOP U TMOCTPOEHUE JAalIbHEWIIEH WHIUBUIYATLHON TpPAaeKTOpUU
oOpazoBanusi Ha 0a3e OPUEHTUPOBKM B MHUpe TNpodeccuii U MpodecCHOHATBHBIX
MPEANOYTEHUN C YYETOM YCTOWUYMBBIX IO3HABATEIBHBIX MHTEPECOB, a TAKKE HA OCHOBE
(GopMuUpOBaHUS YBaXXHUTEIBHOTO OTHOIIEGHUS K TPYAy, pa3BUTHE OMbITA Yy4acTHS B
COLIMAJIbHO 3HAYMMOM TPYIE;

4) yMEHHE KOHTPOJMPOBATh TMpOLECC M pPe3yiabTaT Y4eOHOM U MaTeMaTUYECKOM
NEeATEIIbHOCTH;
5) KpUTUYHOCTh MBILIUICHUSI, UHULMATHABA, HAXOJUYMBOCThb, AKTUBHOCTb IPHU PELICHUU
reOMETPUYECKUX 3a1ay.

MeTanpeaMeTHble pe3yJbTaThl:
1) yMEHHE CaMOCTOSITENIbHO  OMpEeNessiTh 1LEeTd CBOETr0 OOy4YeHHs, CTaBUTh W



(dopMynupoBath 11 ceOsl HOBbIE 3aa4u B yuéOe, pa3BUBaTh MOTUBBI U MHTEPECHl CBOEH
[IO3HABATEJILHOMN JESATEIBHOCTH;

2) yMEHUE COOTHOCUTH CBOM ACUCTBUSA C IUIAHUPYEMBIMHU DPE3yJIbTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEH JEATEIBHOCTH B IIPOLIECCE JTOCTHXKEHMSI pe3ysbTaTa, OIpEAcATh
CHOCOOBI NEHCTBUN B paMKax MPEAJIOKEHHBIX YCIOBUH M TPEOOBAHMI, KOPPEKTUPOBATH
CBOM JICMCTBUSI B COOTBETCTBUM C U3MEHSIOIIECHCS CUTYalluE;

3) yMEHHE OIpEAeNsaTh MOHATHS, CO3/1aBaTh OOOOIIEHMS, YCTaHABIMBATh AaHAJIOTHUH,
KJIaCCU(PHUIIUPOBATh, CAMOCTOSITEJIbHO  BBHIOMpAaTh OCHOBAHHUA W  KpUTEpUH IS
KJaccupukanuu;

4) yMEHHE YCTaHABIMBATh MPUYUHHO-CIEIACTBEHHBIC CBSI3H, MPOBOJUTH JOKA3aTEIBHOE
paccyxJieHre (MHAYKTUBHOE, IETyKTUBHOE U 10 aHAJIOTUH) U JIeJIaTh BBIBOJIBI;

5) yMEHUE WJUIIOCTPUPOBATh HW3YYCHHbIE TMOHSATHUS M CBOWCTBAa (UIYyp, ONpOBEprarb
HEBEPHBICYTBEPKICHHUS;

6) KOMIIETEHTHOCTh B O0JIACTU HCIOJIb30BaHUS HMH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOT UM,

7) IepBOHAYAJILHBIE TIPEJICTABICHUSI 00 HUIEAX U O METoJaX TeOMETpUU Kak o0
YHUBEPCAIIBHOM SI3bIKE HAyKHU W TEXHUKU, O CPEIACTBE MOJECIUPOBAHUs SBICHUUA W
IIPOLIECCOB;

8) YMEHHE BUJIETh TEOMETPUUECKYIO 3a]]a4y B KOHTEKCTE MPOOJIEMHON CUTyalluH B APYTHUX
TUCIUIIMHAX, B OKPYKAIOIIEH KU3HU;

9) yMEHHE HAXOIUTh B PA3JUYHBIX HCTOYHUKAX UH(OpMaIHO, HEOOXOAUMYIO IS
pelieHns: MaTeMaTUYECKUX MPo0JieM, U TIPEACTABIATh €€ B MOHATHOU (hopMe, TPUHUMATH
pelieHre B YCIOBUSIX HEMOJHOW WM U30BITOYHOM, TOYHOM WM BEPOSITHOCTHOM
uHbopMaIny;

10) YMEHHME IMOHMUMATh M MCIIOJIb30BaTh MAaTEMaTUUYECKUE CPEACTBA HAIJISIAHOCTU
(uepTexu, TaOIHIIBI, CXEMBI U JIP.) IJIsl WUTIOCTPAIIUU, MHTEPIPETALINH, apTyMEHTAIINN;

11) YMEHUE BBIJBUTATH TUIIOTE3bI TP PEIICHUH 337]a4i U TIOHUMATh HEOOXOIUMOCTh
UXTPOBEPKU;

12) ITIOHUMAaHUE CYIIIHOCTH AJITOPUTMUYECKUX MPEANUCAHUN U YMEHHUE IEWCTBOBATh B
COOTBETCTBHHU C MPEJI0KEHHBIM AJITOPUTMOM.

IIpeaMeTHbIe pe3yabTATHI:

1) OCO3HAHUE 3HAYEHUS TEOMETPUU B IIOBCETHEBHOM KU3HH YEJIOBEKA;
2) IPEJCTaBIIEHUE O TEOMETPHUU Kak chepe MaTeMaTHUEeCKON JeATeIbHOCTH, 00 dTanax eé
pPa3BUTHS, O €€ 3HAYUMOCTH JJIsl Pa3BUTHSI LIMBUIIM3AIUY;
3) pa3BUTHE YMEHHMM padoTaTh C y4eOHBIM MAaTEMaTUYECKUM TEKCTOM (aHAJIU3UpPOBATH,
U3BJIEKaTh HEOOXOAMMYI0 MH(POPMAIIMIO), TOYHO U TPAMOTHO BBIPAXKATh CBOM MBICIH C
OpUMEHEHUEM  MATEMaTHYECKOM  TEPMHUHOJIOTMM M CHUMBOJIUKH,  MPOBOJAMTH
KJaccuduKanuu, Joruueckue 000CHOBaHMS;

4) BnajieHre 0a30BbIM MOHATHUMHBIM aNlapaToM MO OCHOBHBIM pa3jiefiaM COJIepKaHus;

5) cUCTeMAaTHYeCKHe 3HaHUs O (PUrypax u UX CBOWCTBAX;
6) MPaKTUYECKH 3HAYUMBbIE T€OMETPUUYECKUE YMEHUS U HABBIKH, YMEHUE MPUMEHATh UX K
PELIEHUIO TEOMETPUUYECKUX U HETE€OMETPUUECKUX 3a7a4, & UMEHHO:



« 1300paxaTh GUTYpHI HA MJIOCKOCTH;

* ICII0JIb30BATh T€OMETPUYECKHUH S3bIK JIJI1 ONMCAHUS PEIMETOB OKPYKAIOIIETO MUPA;
* U3MEPSATH JJIMHBI OTPE3KOB, BEIMYUHBI YIIIOB, BRIUUCIATH IIIOMAAN QPUTYD;

« pacro3HaBaTh 1 U300pakaTh paBHbIC, CAMMETPHUYHBIE U MOJO00HBIE PUTYPHL;

* BBITIOJIHATH MOCTPOEHUSI TEOMETPUUECKHUX (DPUTYDP C TOMOUIBIO IIUPKYJIIS U TUHEHKY;

* YUTATh U UCTIOIB30BaTh HH(POPMAIIHIO, IPEICTABICHHYIO HA YePTEKax, CXeMax;

* IPOBOJIUTH NMPAKTHYECKUE PACUETHI.

« B2023-24 rony B 7—9 kuaccax u3ydaercsi Kypc «BeposiTHOCTb M CTATHCTHKA», B
KOTOPBIA BXOAAT pa3ieJibl:

 «lIpencraBneHre NaHHBIX M OMKCATENIbHAS CTATUCTHKa»; «BeposTHOCTBY; «DIEeMEHTHI
KOMOMHATOPUKUY;

- «BBenenue B Teopuro rpadoBy. [[aHHBIC pa3nensl H3ydaroTcs B paMKax MpeaMeTa
Anrebpa.

« DIEeMEeHTHI CTATUCTUKH, BEPOATHOCTU. KOMOMHATOpHBIE 332U
- Ilo oKOHYaHMU U3YyYEHUS KypCa yYaIIUICS HAyYUTCS:

. HCIIOJIB30BAaTh HpOCTGﬁHIHG CITOCOOBI IMpCaACTaBJICHUA u aHaJIi3a
CTaTUCTHYCCKHNX HTAaHHBIX,

. pemarh KOMOMHATOPHBIC 3a7a4M Ha HAXOXKIEHHE KOJMYECTBA OOBEKTOB HJIU
KOMOHHAIIHIA.
Yyammiics moJy4uT BO3MOKHOCTD:

. NpuoOpecCTH MEPBOHAYAIBHBIM OMBIT OpTraHU3alMu cOopa JaHHBIX MIPU

MPOBEICHUH OIpPOCa OOIIECTBEHHOTO MHEHMS, OCYIIECTBIISITh X aHAIU3, MPE/ICTaBIATh
pe3ynbTaThl ONpOca BBUIE TaOIUIIbI, TUATPAMMBI;
HAyYHUTHCSI HEKOTOPBIM CIIEHUATIBHBIM NpUEMaM pelIeH!s KOMOMHATOPHBIX 3a/1a4.

Il1anupyeMble pe3y/JbTAThI OCBOCHHS Kypca ajredpsl / — 9 kiaccos
Auaredpanyeckue BbIpakeHUs1. BbINYCKHMK HAYYUTCH:

+ ONEpUPOBATH TMOHATUSIMH: TOXJIECTBO, TOXJIECTBEHHOE TMpeoOpa3oBaHUE, peIIaTh
3a/1auu,cojieprkaiiue OyKBeHHBIC TaHHbIE, padoTaTh ¢ popMyliaMu;

 ONEepUPOBATh MOHITHEM KBaJIPATHOTO KOPHS, MPUMEHSTH MOHATHE KBAJIPATHOTO KOPHS
Y €rOCBOMCTBA B BHIUUCIICHUSX;

 BBIMIOJIHATH TPEOOpa30BaHUs BBIPAKEHUW, COJEPXKAIIUX CTEMEHU C  IEeIbIMU
MOKa3aTeJISIMU UKBAIPATHBIE KOPHU;

* BBINOJHATH TOXKJIECTBEHHBIC MPEOOPA30BAHUS PAIIMOHAIBHBIX BBIPAKCHHN Ha OCHOBE
paBUJIICHUCTBUIM HaJl MHOTOWICHAMH U ajreOpandyecKuMu IpoOsiMu;
 pacrio3HaBaTh 4YaCTHBIE BHJIBI MHOTOYJIEHOB (B YAaCTHOCTH, CHUMMETPUYECKHE) U
MCTIOJIb30BAThUX COOTBETCTBYIOIIINE CBOMCTRBA;

* BBITIOJIHATH PA3JIOKEHUE MHOTOUYJICHOB HA MHOKUTEY;

* BBIIOJIHATD JICJICHUE MHOTOYJICHOB;

* HAXOIUTh KOPHU MHOTOYJIEHOB.



BbInyCKHHK MOJYYUT BO3MOKHOCTD:

* BBITIOJIHSITH MHOTOIIATOBBIC MPEOOPa30BaHUS PANMOHATLHBIX BBIPAKCHUN, TPUMEHSISA
IIUPOKUN HA0OP CIOCOOOB U MPUEMOB;

+ TPUMEHSATH TOXKICCTBEHHBIC TPEOOPA30BAHMS PAMOHATBLHBIX BBIPAKCHHUH JIJIS PEIICHISI
3aJlaur3 pa3MuHbIX Pa3AesioB Kypca.

YpaBHeHus

BoinycKHHK HAYYHTCS:

+ pemaTrb OCHOBHBIE BHJBl PAllMOHAJIBHBIX YPAaBHEHHMU C OJHOM IEPEMEHHOW, CUCTEMBI
JIBYXYPaBHEHUH C ABYMS IIEPEMEHHBIMU;

+ pemaTh ypaBHEHHs, COIEpKAILIUE 3HAK MOYJIsl, YPABHEHHS C apamMeTpaMu, YpaBHEHUS
CIIByMs IEPEMEHHBIMY;

* IMIOHMMATh YPABHEHHE KAaK BAKHEMIIYI0 MAaTEMAaTHUYECKYI0 MOJENb JJIsI ONWCAHUS U
U3YyYEHUs Ppa3HOOOPa3HBIX pEAJIbHbIX CHUTyallud, pemarb TEKCTOBbIE  3aJauu
anredpandeckuM MeToJI0M;

« IPUMEHATH TpaUuecKrue MNPEeACTABICHUS JUIsl UCCIEIOBAaHUS YpPaBHEHHMH C OJHOU U
IBYMs IIEPEMEHHBIMHM, MWCCIICNOBAHUSA U PELICHUS CUCTEM YPAaBHEHHM C JBYMs
[IEPEMEHHBIMM.

BBINYCKHHK IIOJIYYUT BO3MOKHOCTD:

* OBJIAJICTh CIIELUAIBHBIMU NPUEMAMM PELICHHWS YPAaBHEHUUW C OJHOW H JBYMs
IIEPEMEHHBIMU W CHCTEM YPaBHEHMM; YBEPEHHO IPUMEHSTH amnmnaparT ypaBHEHUM IS
pelIeHrsl pa3HOOOpa3HBIX MAaTeMaTHYECKMX M MPAaKTHMUECKUX 3a/ay, a Takke 3a1ad u3
CMEKHBIX TUCLUIIINH;

¢ IPUMEHATH TpapUuecKHe NPEJCTaBICHUS IJs WCCIENOBAaHUS YPaBHEHUH M CUCTEM
YPaBHEHUI C ITApaAMETPaAMU.

HepasencrBa

BbInyCKHMK HAY4YUTCSH:

« TMOHUMATh TEPMHUHOJIOTHMIO W CHMBOJIUKY, CBSI3aHHBIE C OTHOIICHHEM HEPaBEHCTBA,
CBOMCTBAUUCIIOBBIX HEPABEHCTB;

peniaTh HepaBeHCTBA, CUCTEMbI U COBOKYITHOCTH HEPABEHCTB C OJHOM MEpPEeMEHHOM;
pemiaTh KBaJapaTHbIE HEPABEHCTBA, UCTIOJIb3Ys TpaUUeCKUil METOI U METOJ] MHTEPBAJIOB;
peniaTh HepaBeHCTBA, COAEPIKAIUE 3HAK MOTYJIS;

MCCIIEIOBATh U PEIIaTh HEPABEHCTBA C MapaMeTpaMHy;

JIOKa3bIBaTh HEPABEHCTBA;

*JICII0JI30BaTh HEPABEHCTBA MEXIY CPEIHUMHU BEIMUMHAMU U HepaBeHCTBO Ko —

EYHHKOBCKOFO A PCHICHUA MATCMATHYCCKHUMX 3aJdad KW JO0Ka3aTCJIIbCTB HCPABCHCTB,
*PCIAaTbHCPABCHCTBA U CUCTCMbI HCPABCHCTB C IBYMS IICPCMCHHBIMU

* NPUMEHSTH allapaT HEPABEHCTB I PEUICHUS 3a/1a4 U3 Pa3IMYHbIX Pa3JesioB Kypca U
CMEXKHBIX TUCIUILIH.

BbINyCKHMK OJYYUT BO3MOKHOCTh:

« OCBOMTH Pa3HOOOpa3HbIE MPUEMBI JI0KA3aTEeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH
anmapaT HEPaBeHCTB MW CHUCTEM HEPABEHCTB JUIsl  PEIIEHUS  Pa3HOOOpa3HBIX
MATEMATUYECKUX U MPAKTUUECKUX 3a7a4, a TAKXKE 33/1a4 U3 CMEXKHBIX JUCLHUIUINH;



* IIPUMCHATDH rpa(pnqecmde MNPCACTABJIICHUA OJIA HCCICAOBAHUSA HEPABCHCTB M CHCTEM
HCPABCHCTBC IMIapaMCTpaMHU.

MHoxecTBa
BbINYCKHUK HAYYHUTCSH:

* IOHUMATb TCPMHUHOJIOTUIO U CUMBOJIMKY, CBA3aHHBIC C IOHATUEM MHOKCCTBA,
* BBIIIOJIHATDH OIICpAllMU HAA MHOKCCTBAMU, YCTAHABJIMBATH B3AUMHO O/JJTHO3HAYHOC

COOTBCTCTBHUC MCKIY MHOKCCTBAMU,

* ICTIOJIh30BaTh HAYaIbHBIC TIPEICTABIICHUS O MHOYKECTBE JCHCTBUTEIBLHBIX YHCEIL.
BbINnyCKHUK MOJYYHT BO3MOKHOCTh:

* Pa3BUBATH IIPEJICTABIICHUE O MHOXKECTBAX;

* IPUMEHATH OTNIEPAIIK HaJl MHOKECTBAMU JJIs PEIICHUS 3a]1aY;
+ pa3BHWBaATh TPEJACTABICHWE O YHCJIC W YHCIOBBIX CHCTEMax OT HATypPalIbHBIX JI0
JEHCTBUTETHHBIX YUCEIT;, O POJIM BRIUMCICHUHN B IPAKTHKE;
e pa3BUTh W YIIyOWTh 3HAHUA O JCCITHUYHON 3alUCH JIEHCTBUTEIBHBIX YHCEI
(mepuoanYecKre UHENEePUOJUIECKUE IPOOH ).
OcCHOBBI TEOPHUY 1TUMOCTH BBINYCKHUK HAYYUTCSH:
¢ TMOHUMATh TEPMHUHOJOTHUIO W CHUMBOJHMKY, CBSI3aHHBIE C TIOHSITUEM JICIIMMOCTH;
PUMEHSITh OCHOBHBIE CBOMCTBA JEIMMOCTH HAIENIO JUISl PEIEHUs YpPaBHEHUU C JIBYyMs
MePEMEHHBIMH B TICNIBIX (HATYPATbHBIX ) YUCIaX;

« TOKa3bIBaTh CBOMCTBA U MTPU3HAKH ICTUMOCTH HAIICIIO;
* WCIIOJIB30BaTh MPHUEM HAXOXKIACHHUS HAWOOJBIIETO OOIIETO ICIUTENS W HAaWMEHBIIETO
0OIIEroKpaTHOTO ABYX HATypaIbHBIX YHCEI JUTsl PEIICHUS 3a/1a4;
* WCTOJB30BaTh KAHOHWYECKOE Pa3JI0KEHHE COCTABHOTO YHCIAa HA MPOCThIE MHOXKHUTEIU
MIPUPEIICHUH 332
BbInyCKHUK MOJyYUT BO3MOKHOCTh:

* Pa3BUBATH MPEICTABIICHUE O TCOPUH ICITUMOCTH;
* WCIIOJIB30BaTh CBOKMCTBA JCIUMOCTH JUIS PEIICHUS MaTeMaTHYeCKUX 3a1ad U3
pa3IMYHBIXPa3/IeToB Kypca.

Oyukuuu Yucnosble PyHKUMU BbIyCKHUKHAYYHTCA:
¢ NOHMMAaTh M  HUCHOJB30BaTh (DYHKUMOHANBHBIE TIOHATHUS, SI3bIK  (TEPMHHBI,
CUMBOJIMYECKUE0003HAUCHMUS);
« TIOHMMAaTh (YHKIHMIO KaK BaXHEHIIYI0O MaTEMaTHYECKYI0 MOJENb I ONMUCAHHS
MPOIIECCOB U SBIICHUH OKPYKAIOIIETO MHpA, MPUMEHATh (DYHKIMOHAIBHBIA SI3BIK IS
OMHCaHUsI U HCCICNOBAHUS 3aBHUCHUMOCTEH MEXIy (U3NYECKUMHU, IKOHOMUYECKUMHU U
TOMY MOJJOOHBIMH BEJIMYMHAMH;
 CTPOUTH TpapKu JIEMEHTAPHBIX (PYHKITUH, UCCIEIOBATH CBOMCTBA YUCIIOBBIX (DYHKITUN
HAOCHOBE M3Y4YEHHsI CBOMCTB UX IpauKoB;

* CTPOUTH rpapuKu GYHKIMI ¢ TOMOIIBIO TEOMETPUUECKIX TPeoOpa3oBaHuil PUryp.
BbINyCKHUK MOJYYHT BO3MOKHOCTD:
« TPOBOAUTDH MCCIEIOBAHUS, CBSI3aHHBIC C U3YYEHHUEM CBOWCTB (DYHKIMI, B TOM YHUCIE C
UCIIOJIb30BAaHUEM KOMIIBIOTEPA; HA OCHOBE IPapKOB U3yUEHHBIX (PYHKIUI CTPOUTH OoJiee
CJIOKHBIE TpapuK (KyCOUHO-3aJJaHHbIE, C «BBIKOJIOTHIMUY TOUYKAMU U T. 11.);



*HCIOJIb30BaTh (PYHKIMOHAIbHBIE MPEACTABICHUS M CBOMCTBA (YHKUMW JUIsl pelIEHUs
MaTEMaTUYECKUX 3a]]a4 U3 Pa3IMUHbIX Pa3/IeJoB Kypca.

YucaoBble MOCJAET0BATEILHOCTH BBIHyCKHI/IK HAYYUTCH:

« TIOHMMaTh W HCIIOJIb30BaTh SI3BIK TOCIIENOBATEIHOCTEH (TEPMHHBI, CHUMBOJIMYCCKUE
0003HaYECHU);

« TIPUMEHATH (POPMYJIBI, CBSA3aHHBIE C ApU(PMETUUECKON ¥ TEOMETPUIECKON MPOTpecCret,
yanmnapar, cQOopMUpPOBaHHBINA NIPU U3YUYCHUHU JPYTUX Pa3AeiIoB Kypca, K pelIeHUIO 3a/1ad,
B TOM YHCJIC C KOHTEKCTOM M3 peabHOI KU3HU;

¢ TMOHUMAaTh TEPMHHOJOTHUIO W CHMBOJIMKY, CBSI3aHHBIE C TIOHSATHEM TMpejerna
MOCIIE0BATEIHLHOCTH;

+ TPUMEHATH TOHATHE TMpejena IOCIeI0BATSILHOCTH I ONPEACICHUS CXOSIICHCS
MOCIIE0BATEILHOCTH.

BbinyCKHMK MOJIyYUT BO3MOKHOCTb:
+ pemarb KOMOMHHUPOBAHHBIE 33Ja4d C MPUMEHEHHEM (QOpMyJ N-TO Wi€HAa U CyMMBbI N
IEPBBIX WICHOB apU(PMETHUECKON U T€OMETPUUYECKON MpPOrpeccuil, MpUMEHssl IPU 3TOM
arnrapar ypaBHEHHI 1 HEPABEHCTB;
¢ IOHMMAaTh apPUPMETHUECKYHD U TE€OMETPUUYECKYI0 MPOrpeccuu KakK (PYHKIUH
HaTypaJIbHOTO AapryMEHTa; CBS3bIBaThb apU(PMETHUECKYI0 MPOTPECCUI0 C JMHEHHBIM
POCTOM, TEOMETPUUECKYIO —C IKCIIOHEHIIUATIbHBIM POCTOM.
CraTtucTuka U Teopusi BEepOATHOCTE BEINYCKHUK HAYyYHTCH:

* IPEACTABIATH JAHHBIE B BUE TAOIUL, KPYTOBBIX M CTOJIOUYATHIX TUArPAMM, Ipa(HUKOB;
* HCIOJIb30BaTh IMPOCTEUIIME CIOCOOBI MPEICTABIECHUS M aHajiu3a CTaTUCTHYECKUX
JAHHBIX:CpeJIHEE 3HAUCHUEe, MO/Ia, pa3Max, MeiaHa BHIOOPKHU;

* TOKa3bIBaTh YTBEPKACHHUS METOJJOM MAaTEMATHUYECKOU MHIYKIUU;
*peaTh KOMOMHATOPHBIE 33]]a4H Ha HAX0KJEHUE Ynciia OOBEKTOB UM KOMOMHAIUI;

* HAXOJIUTh YAaCTOTY M BEPOATHOCTH CIIyHailHOTO COOBITHS;

* IPUMEHSTh 3aKOH OOJIBIINX YUCEN B PA3IUYHBIX Cepax esTeIbHOCTH YeIOBeKa.
BBINYCKHHK IOJIYYUT BO3MOKHOCTD:
* IIOHATb, YTO YHMCJIOBBIE JAHHBIEC, KOTOpPBIE HCHOJB3YKOTCA JUIS XapaKTEePUCTHKU
OOBEKTOB OKPYKAIOIIETO MHUPA, ABIAIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO IO
3anmucy MPUONMKEHHBIX 3HAYCHHM, COAepKalluxcsi B MH(POPMAIMOHHBIX HMCTOYHHKAX,
MOKHO CYJIUTh O IOTPEIIHOCTU MPUOJIMKEHNUS;

* IPUOOPECTH OTBIT MOCTPOCHUS U U3YyUEHUSI MATEMATUYECKUX MOJICIICH;
¢ MOHATh, YTO TMOTPELIHOCTh pe3yJjbTaTa BBIUMUCIECHUN OJKHA OBITh COM3MEpHUMA C
NOTPEIIHOCTBIO UCXOIHBIX JaHHBIX;
« MpUOOPECTH NEPBOHAYAIBHBIN OMNBIT OpraHU3alMK cOOpa AaHHBIX MPU MPOBEICHUU
CTATUCTUYECKOTO MCCJIEIOBAHUS, B YAaCTHOCTH OINpoca OOUIECTBEHHOTO MHEHUS,
OCYLIECTBJIATh MX AHAJIMU3, MPEJCTABIATh PE3yJbTaThl MCCIEAOBAHHUS B BHJE TaOJMLBI,
IarpamMmMBel.
BBINYCKHMK IOJYYUT BO3MOKHOCTD:

* IPHOOPECTH OIBIT MPOBEICHUS 10KA3aTEIBCTB MHIYKTUBHBIM METOJIOM PACCYXICHUI;
« TPUOOPECTH OMBIT MPOBEACHUS CIYYaHBIX 3KCIIEPUMEHTOB, B TOM YHCIIE C TTOMOIIBIO
KOMIIBIOTEPHOI'O MOJEIUPOBAHUS, UHTEPIPETALUU UX PE3YIIHTATOB;



* HAYYUThCS pUEMaM pelieHUs KOMOMHATOPHBIX 3a/1a

IInanupyemble pe3yibTaThl 0CBOEHHS Kypca reoMeTpuu 7 — 9 kiaccos

I'eomeTpuyeckue purypol
BbINYCKHUK HAYYHUTCSH:

* TIOJIb30BAThCSl S3BIKOM F€OMETPUU JIJISl OIIUCAHMSI IPEIMETOB OKPYXKAIOLIET0 MUpa U UX
B3aUMHOTI'O PaCIOJIOKEHUS;
* pacro3HaBaTh U M300pa)kaTh Ha YEPTEKaX U PUCYHKAX T€OMETPUUYECKUE (PUTYPHI U UX
KOMOHMHAIINY,

* KJIacCU(UIIUPOBATh T€OMETPUUECKUE (PUTYPHI;
¢ HAaxOJUTh 3HAYECHUS JJIMH JIMHEUHBIX 3JIEMEHTOB (DUTyp U MX OTHOILIEHUS, TPALyCHYIO
Mepy yrioB ot 0° go 180°, mpumeHsisi onpeneneHus, CBOMCTBA U MPU3HAKK (UTYp U HX
AJIEMEHTOB, OTHOIIEHHS (Quryp (paBeHCTBO, MOJ00HME, CHUMMETpPHUSA, MOBOPOT,
napa’suiesIbHBIN epeHoc);
* ONEepUpOBaTh HAYAIBHBIMHU IOHSATUSMU TPUTOHOMETPUHM W BBINOIHATH 3JIEMEHTapHbIC
ornepauuy HaJ GyHKIUSIMH YIJIOB;

* IOKa3bIBaTh TEOPEMBI;
« pewaTh 3aJayd Ha JIOKA3aTeIbCTBO, OMMPAsCh HAa H3YyYEHHbIE CBOWCTBA (uryp u
OTHOLIEHUI MEXKy HUMH U IIPUMEHSSI N3yYEHHbIE METO/IBI JI0KAa3aTENbCTB;
¢ pemarb HECJOXKHBIE 3aJadyd Ha IIOCTPOEHWE, IPUMEHSsSI OCHOBHBIE aJTOPUTMBI
NOCTPOEHUS CIIOMOLIBIO HUPKYJISl U JINHEWKH;

* peniaTh NPOCTEMIINE IJITAHUMETPUYECKUE 3aJaUH.

BhInyCKHMK MOJYYUT BO3MOKHOCTD:
* OBJAQAETh METOJAMHU PEILICHUS 3a7a4 Ha BBIYUCICHHE M J0Ka3aTeIbCTBO: METOIOM OT
MPOTUBHOTO, METOJOM TOA00OHSA, METOJ0M Tiepedopa BapUAHTOB U  METOJIOM
F€OMETPUYECKUX MECT TOYEK;
+ TPUOOPECTH OMBIT MPUMEHEHHS aIreOpanvdecKoro U TPUTOHOMETPUIECKOTO ammapara u
WJICV IBUKEHHUS TIPU PELICHUU T€OMETPUYECKUX 3a]1a4;
* OBJIQJICTh TPAJAUIIMOHHOM CXEMOM PEIIEHU 3a7a4 Ha IMOCTPOCHUE C IMOMOILBIO HUPKYJIS
WJIMHEWKH: aHaJIn3, TOCTPOEHHUE, T0KA3aTEIBCTBO U UCCIIEIOBAHNUE;
* HAyYMUTHCS pEIIaTh 3aJa4d Ha MOCTPOCHUE METOJAOM I€OMETPUYECKUX MECT TOYEK U
METOIOMITIOI00MUS,
« TPUOOPECTH OMBIT HUCCIICIOBAHUS CBOMCTB IUIAHUMETPUUYECKUX (GUTYP C TOMOIIBIO
KOMITBIOTEPHBIX MPOrpamMM;
« MPUOOPECTH OINBIT BHINOJHEHUS TPOCKTOB. U3MepeHUHe TreoMeTpUYeCKUX BeJTUYUH
BbINYyCKHUK HAYYHUTCSH:
* HCHOJI30BaTh CBOMCTBA U3MEPEHHUS UIMH, YIJIOB U IUIOLIAECH MPH PELICHUM 33/1a4 Ha
HaXO0XJICHUE JJIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JUIMHBI IyTH OKPYKHOCTH, TPaIyCHOU
MEpHI yria;

* BBIYUCIISATH [UIOLIAIN TPEYTOJIbHUKOB, IPSIMOYTOJIbHUKOB, TPAIEMid, KPYTOB H CEKTOPOB;

* BBIYUCIIATH IJIMHY OKPY>KHOCTU U JITTUHY TyTH OKPYKHOCTH;



* BBIUUCIATH JJIMHBI JIMHEHHBIX AJIEMEHTOB (UIYp M UX YIVIbI, MCHOJIb3Yysl U3yUYEHHBIE
(GopMyiibl, B TOM uucie (OpMYJbl JIUHBI OKPYKHOCTU M JJIUHBI JYyTU OKPYXHOCTH,
dbopmyIibl TIOMACH GUTyp;

* pelaTh 337auu Ha JI0Ka3aTeIbCTBO C UCHOJIb30BAaHUEM (POPMYJI JJIMHBI OKPYKHOCTU U
JUTMHBIYTH OKPY>KHOCTH, (DOpMYI IJIomaae Gpuryp;

 pemaTh MPaKTUYECKUE 3aJaud, CBSI3aHHBIC C HAXOXKICHHUEM T'€OMETPUUYECKUX BEIMYUH
(ucnosb3ys Mpu HEOOXOIMMOCTH CIIPABOYHUKHU M TEXHUYECKUE CPEICTBA).

BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYNTHCS:

 BBIUMCIATH IUIOMIAAU (PUTyp, COCTABJIEHHBIX W3 ABYX WM Oojiee MPSIMOYTOJbHUKOB,
napajuieIorpaMMoOB, TPEYTOJIbHUKOB, IJIOMAAN KPYra U CEKTOPa;

 BBIUMCIIATH IUJIOUIAJM MHOTOYTOJIBHUKOB, HCIOJB3YSl OTHOIICHHS PaBHOBEIUKOCTH H
PaBHOCOCTABJICHHOCTH;

« TPUMEHATH anreOpandyecKuii ¥ TPUTOHOMETPUUYECKUH ammapaTr ¥ UACH JABIKCHUS MPHU
pelIeHnn3a1a4y Ha BBIYMCIICHUE IUIOIAel MHOTOYTOJIbHUKOB.

Koopannatel

BbInyCKHMK HAy4YUTCH:
* BBIUMCIATH JUIMHY OTpE3Ka IO KOOPJAWHATAM €r0 KOHIIOB; BBIYMCIISITH KOOPJIWHATHI
CEpPEAUHBIOTPE3KA;

* HCII0JIB30BaTh KOOPAUHATHBINA METO/ I U3yYEHUS CBONCTB MPSMBIX U OKPYKHOCTEM.
BBINYCKHHK IOJIYYUT BO3MOKHOCTD:

* OBJIaJIETh KOOPAMHATHBIM METOJIOM PEIICHUS 3a/1a4 HAa BBIYMCIIEHUE U 10KA3ATEIbCTBO;
* MPUOOPECTH OMBIT UCHOJB30BAHMS KOMIIBIOTEPHBIX MPOrpaMM ISl aHaldu3a YacTHBIX
CJIy4aeBB3alMHOTIO PACIIOJIOKEHUS OKPYKHOCTEU U NPSIMBIX;

* IPUOOPECTH OTBIT BHITOJHEHUS POEKTOB.
BexkTopsl
BbInyCKHMK HAY4YHUTCSH:

* ONEPUPOBATH C BEKTOPAMHU: HAXOAUTH CYMMY M Pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX
F€OMETPUYECKHU, HAXOAUTh BEKTOP, PABHBIM MPOU3BEACHUIO 3aJJaHHOTO BEKTOPA HA YUCJIO;
* HAxXOIWUTh IS BEKTOPOB, 3aJaHHBIX KOOpPAMHATAMU: IJIMHY BEKTOpPA, KOOPIAMHATHI
CyMMBI M Pa3HOCTH ABYX M 0o0Jie€ BEKTOPOB, KOOPIWHATHI MPOU3BEJACHUS BEKTOpa Ha
YUCJI0, TPUMEHSII TMpU HEOOXOAUMOCTH TEPEMECTUTENbHBIA, COUYeTaTENbHBIA WM
pacnpenenuTe/IbHbIA 3aKOH;

* BBIYUCIATH CKAJISPHOE MIPOU3BEAECHUE BEKTOPOB, HAXOAUTH YIOJI MEXK]Y BEKTOPAMHU,

YCTaHaBJIMBATb IICPICHAUKYIIAPHOCTDL IIPAMBIX.

BbinyCKHUK MOJYYUT BO3MOKHOCTD:
* OBJIQJIETh BEKTOPHBIM METOIOM JJIsl pEIICHUS 3a]]a4 Ha BEIYMCIICHUE U 1I0KA3aTEIbCTBO;
* PUOOPECTH OTBIT BHIMOJHEHUS IPOEKTOB.

Ilnanupyembie pe3yabTaThl O peAMeTy « Teopusi BepOATHOCTEH M CTATHCTUKA»

K koHIly 00y4eHust B 7 Kj1acce 00ydaromuiics MOJIy4UT CIIEYIOIINE TPEIMETHBIE PE3YJIbTaThI:
Yurate uHOpMAIHIO, MPEICTABICHHYI0 B Ta0nMIax, Ha JUarpamMmax, MPEACTaBIsATh JaHHbIC B
BHUI€ TaOJIUI], CTPOUTH AUArPaMMBbl (CTOJIOMKOBBIE (CTOIOUATHIE) M KPYTOBBIE) [0 MacCUBaM 3HAUEHUH.



OnuckIBaTh U MHTEPIPETUPOBATH PEAbHbIE UMCIIOBbIE JaHHbIE, MPEICTaBICHHbIE B Ta0IUIaX, Ha
nuarpamMmmax, rpagukax.

Hcnonbs3oBaTh  JUisl  ONHUCAaHMUS  JIaHHBIX  CTATHCTHYECKHE  XapaKTEPUCTUKH:  CpPEJIHEE
apuMeTHIecKoe, MeinaHa, HauOoJIblIee U HauMEHbIIIee 3HAYCHUS, pa3Max.

Nmeth mpenctaBieHuE O Ciy4ailHOM M3MEHUYMBOCTM Ha MpUMepax IeH, (U3UUYECKUX BEIHYUH,
AHTPOIIOMETPUYECKUX TAHHBIX, UMETh MPEJICTABIECHUE O CTATUCTUYECKON YCTOMYMUBOCTH.

K konIty o0ydyenus B 8 kjacce 00yJaronuiics MoyqduT CIeIyIOIIne MpeIMeTHbIE Pe3yIbTaThl:

W3Bnekatb M mpeoOpa3oBbIBaTh HMH(OpPMAILNIO, TPEACTABICHHYIO B BHUJE TaOJMIl, JUArpaMM,
rpauKOB, MPEACTABIATE JaHHbBIC B BUIE TAOIUII, TUarpaMM, rpauKoB.

OnuceiBaTh JAaHHBIE C TMOMOIIBID CTAaTUCTUYECKHUX IIOKAa3aTeNied: CPeAHUX 3HAYCHHM W Mep
paccenBaHus (pa3Max, JTUCIEPCUsl U CTAHJAPTHOE OTKIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUW M YacTOTbl COOBITHI, B TOM YHCJE IO pe3yjbTaTam
M3MEPEHUI 1 HAOJIIOACHUH.

HaxoauTh BEpOSATHOCTU Cily4YallHBIX COOBITUH B ONbITaX, 3HAs BEPOSTHOCTU HIIEMEHTAPHBIX
COOBITUH, B TOM UHCJIE B OIBITaX C PABHOBO3MOXHBIMHU JIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonp3oBath rpaduyeckue MOJEIN: JEPEBO CIy4alHOTO 3KCIEPHUMEHTa, JAuarpaMMbl Oiepa,
4UCTIOBas psimMast.

OnepupoBarh MOHATUAMH: MHOKECTBO, TOJMHOYKECTBO, BBINOJIHATh ONEPALMH HAJl MHOXECTBAMH:
o0beIMHEHHNE, TepeceuyeHre, JOMOJHEHNE, MEPEUUCISITh 3JIEMEHThl MHOXKECTB, MPUMEHSATh CBOMCTBA
MHOKECTB.

Hcnonb3oBath rpaduyeckoe MpeACTaBICHUE MHOXKECTB U CBSI3€M MEXAY HUMH Uil ONMHCAHUS
MPOLIECCOB U SIBJICHUI, B TOM YHMCJIE MIPU PELICHUH 3a/1a4 U3 JPYTUX y4eOHbIX MPEIMETOB U KypCOB.

K koHIily 00y4yeHus B 9 Kkiaacce oOy4aronuiics MOJYyYUT CIAEAYIOIINUE IPEAMETHBIE PE3YIbTATHI:

W3Bnekats u npeoOpa3oBeIBaTh WH(GOPMALIMIO, MPEICTABICHHYIO B PAa3JIUYHbIX UCTOYHUKAX B BUJE
TabuIl, JuarpamMM, rpaduKoB, MPEACTABIATh JaHHBIE B BUC TaOJIHII, 1UarpaMM, rpauKoB.

Pemate 3amauM OpraHu3oBaHHBIM TNEpeOOpPOM BApUAHTOB, a TaKXKE C HCIOJIb30BaHUEM
KOMOMHATOPHBIX IPABUI U METOOB.

Hcronbs30BaTh ONMMCATENBHBIE XAapPaKTEPUCTUKU JJII MAacCHUBOB YHCIIOBBIX JaHHBIX, B TOM YHCJE
CPEIHUE 3HAYEHUSI U MEPBI PACCEMBAHUS.

HaxoauTh 9acToThl 3HAUEHM M YacTOThl COOBITHS, B TOM YHCIE TMOIb3YSICh pe3yJbTaTaMH
MPOBEIEHHBIX U3MEPEHUN U HAOJI0ICHUIA.

Haxonuth BEepOSITHOCTH CIIy4alHBIX COOBITHII B M3YYEHHBIX OIBITAX, B TOM YHCIE B OIbITaxX C
PAaBHOBO3MOKHBIMH 3JIEMEHTApHBIMU COOBITHSIMH, B CEPHUSIX HCHBITAHUI J0 MEPBOro ycrexa, B Cepusx
vcnplTaHuM bepHysum.

HNwmers nipencraBieHue O CIIy4alHOM BEJIMYUHE U O PACIIPEIECIIEHUN BEPOSITHOCTEN.

HNmeTpb npenicTaBieHre 0 3aKOHE OOJIBIIMX YUCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTU B CIy4yalHOM
M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YKCEN B IPUPOJIE U OOILECTBE.



Pasznena 2. Coaep:xkanue yueoHoro npeamera «Marematuka» 7-9

Auredpa
AJire0OpanvecKue BbIPaKeHUs

BeIpakeHHe C MEepEeMEHHBIMU. 3HAUYEHHE BBIPAXKEHHUS C MNEPEMEHHbIMU. JlOMmycTUMBIE
3HaYeHUs MepeMeHHbIX. ToxaecTBo. ToxkIecTBeHHBIE MPeoOpa3oBaHusl anredpandecKux
BBIpaXEHUU. /[0Ka3aTenbCTBO TOKIAECTB.

Crenenp ¢ HaTypalnpHBIM IIOKazaTeseM M €€ cBoicTBa. OpHowieHbl. OnHOWIEH
craHgapTHOTO BuAa. CreneHp ogHOWIeHa. MHOrowieHsl. MHOTOWIEH CTaHAAPTHOTO BUJIA.
OpnHoponsblii  MHOTOwIeH. Cummerpudeckuii MHoOrowieH. CTeneHb MHOTIO4JIeHa.
CrnoxxeHue, BBIYMTAHWE W YMHOXXEHUE MHOTOWICHOB. /[lenenue mHorowsieHoB. KopHu
MHorousneHa. Teopema be3y. @opMyibl COKpaIIEHHOIO YMHOXKEHUSA: KBAaApaT CyMMBI U
KBaJpaT PAa3sHOCTU JIBYX BBIP@XEHHUM, KBaJpaT CyMMbl HECKOJBKHX BBIPQXKEHUU, KyO
CYMMbl U KyO pa3HOCTH JABYX BBIPAKEHUI, IMPOU3BEIECHUE PA3HOCTU U CYMMBI ABYX
BbIpaXeHU. Pa3noxeHne MHOrouseHa Ha MHOXKUTENU. BplHEceHHEe 00IEero MHOXKHUTENS
3a ckoOku. Meroa rpynnupoBkH. Pa3zHOoCTh KBaapaToB JBYyX BblpaxeHud. Cymma u
pa3HOCTh KyOOB JBYX BbIpakeHHl. CyMMa M pa3HOCTb N-X CTENEHEW JABYX BBIPAXKEHUMU.
KBampatueii tpéxuneH. Kopenp kBampatHoro TtpéxwieHa. (CBONCTBa KBaJIpaTHOTO
TpéxwieHa. PaznokeHne KkBaApaTHOro TpEXUIEHA HA TMHEHHBIE MHOXKUTEIH.

PaunonansHbie BolpaxkeHus. Llenbie BblpaxkeHus. [[poOHble BbIpakeHus. ParnmonanbHas
npoOb. OCHOBHOE CBOMCTBO palluoHaNIbHOU poou. ClioxkeHre, BRBIUUTAaHUE, YMHOKEHUE U
JIeNICHHE pallMOHANBHBIX JpoOeii. Bo3BegeHue paroHanbHON JOpoOM B CTETCHD.
ToxzaecTBeHHblEe MPeoOpa3oBaHMs pPAlLMOHANBHBIX BbIpakeHUH. CTeneHb C LEeIbIM
IIOKa3aTeseM 1 €€ CBOMCTBA.

KBagpatueie xopHu. ApudmMeTuueckuii KBaJpaTHbIH KOpPEHb M €ro CBOWCTBA.
ToxxnecTBeHHbIE  TPeoOpa3oBaHUSl  BBIPAXKEHUH,  COAEpKalUX  apuMeTHUUeCcKHe
KBaJIpaTHbIE KOPHHU.

YpaBHeHus

VYpaBHenue ¢ onHol nepemenHoil. Kopenb ypaBHeHusa. O0nacTh onpeeneHusl ypaBHEHHUS.
PaBHOCUNIBHBIE ypaBHEHHs. YpaBHEHHeE-cieacTBUE. (CBOWCTBA YpaBHEHHUW C OJHOU
IIEPEMEHHON. Y paBHEHHUE KaK MAaTEMATUYECKasA MOJIEIIb PEAIbHON CUTYALUU.

JIuneiinoe ypaBHeHue. KsanpatHoe ypaBHeHue. Dopmyia KOpHEH KBaJpaTHOTO
YpaBHEHUS.

Teopema Buera. PanuoHanbHble ypaBHEHUs. PellleHME palMOHAIbHBIX YPaBHEHUM,
CBOJUIIIMXCA K JIMHEMHBIM WIM K KBaJpaTHBIM YypaBHeHUsAM. Pemenue npocrermmx
MppalMOHAIbHBIX YpaBHEHUU. PemieHue ypaBHEHUMH METOIOM 3aMEHbl INEPEMEHHOMU.
VYpaBHeHuUsA, copep)Kalue 3HAaK MOIyJd. YpaBHeHUs ¢ mapaMmerpamu. llemoe
palMOHAIIBHOE ypaBHEHHE. PeleHue TEKCTOBBIX 3a4ad € ITOMOLIBIO PAlMOHAJIBHBIX
YpPaBHEHUM.



VYpaBHeHue ¢ AByMs TMepeMeHHbIMHU. ['paduk ypaBHEHUS C JBYMsS NEPEMEHHBIMH.
JIuneitHoe ypaBHEHHUE C JBYyMsi NepeMeHHbIMH U ero rpaduk. CucTteMbl ypaBHEHUH C
IBYMsSl TIepeMEeHHBIMH. ['paduyeckue METONbl PEIIeHUsS CUCTEM YpaBHEHUH C JByMs
nepeMeHHbIMH. PaBHOCUIIbHBIE CHCTEMBI U UX CBOMCTBA. PerieHue cucreM ypaBHEHM
METO/JOM IMOACTAHOBKM W METOAAMHU CIOXEHUS W YMHOXEHHs. PerieHue cucrem
ypaBHEHUH METOJAOM 3aMEHbl IepeMeHHbIX. (CucrteMa JBYyX YypaBHEHHUM C JBYyMS
MEPEMEHHBIMU KaK MOJIENb PEaIbHON CUTYallUH.

HepaBencrBa
UucnoBbie HEpaBEHCTBA U UX CBOMCTBA. CIIOKEHHE U YMHOKEHHUE YMCIIOBBIX HEPABEHCTB.
OueHvBaHUE 3HAYCHUS  BBIPAKCHUS. OcHoBHBIE METO/IbI IOKA3aTEIbCTBA

HepaBeHCTB. HepaBeHcTBa Mexny cpenHumu BennurHamu. HepaBenctBo Komm -
byHskoBckoro.

HepaBenctBo ¢ omHol mniepemeHHOW. PaBHOcWiIbHBIE HepaBeHCTBA. HepaBeHCTBO-
caencteue. YucioBele MpoMexyTKU. JIMHEHHBIE W KBaJpaTHbIE HEPABEHCTBA C OJHOU
IIEPEMEHHOU.

Pemenue HCPABCHCTB MCTOAOM HHTCPBAJIOB. Pemenue HpOCTGﬁHIHX HPppalrOHAJIbHBIX
HCPABCHCTB. Cucremsl u COBOKYIIHOCTH HCPABCHCTB C OI[HOﬁ HCpGMGHHOﬁ. HepaBeHCTBa,

coJiep Kallne 3HaK MOJTYJISL.
Hepapenctsa ¢ 1ByMs nepeMeHHbIMU. CUCTEMBI HEPABEHCTB C IBYMSIEPEMEHHBIMU.

YucjioBble MHOKECTBA

MHo)ecTBO U ero 3jeMeHThl. CriocoObl 3amanust MHOXKeCTB. PaBHbIe MHOXKecTBa. IlycToe
MHOkeCTBO. [logMHOXkecTBO. Onepanun HaJ MHOKECTBaMU. MumtocTpanys COOTHOIIEHUM
MEXAY MHOXECTBAMHM C MOMOIIbI0 auarpamMm Ounepa. Koneunsie mHoxkectBa. Dopmyna
BKJIFOUCHUSA-UCKJIIOUEHUS.  B3anMHO  OJHO3HAYHOE  COOTBETCTBHE. bECKOHEUYHBIE
MHOKecTBa. CU€THBIE MHOXKECTBA.

MHOX€eCTBO NIEMCTBUTENBHBIX 4Kcell. [IpeAacTaBieHue IEMCTBUTEIBLHOTO YHWCJAa B BHUJIC
OECKOHEYHOW HETMePUOANYECKON JAeCATUUHON MpoOu. CpaBHEHUE JEHCTBUTEIBHBIX YMCET.
Monyns uncna. Csi3b Mexay MHOxkecTBamu N, Z, Q, R.

DyHKIUU

Yuciosble pyHKUUHA

OyHKIMOHANbHBIE 3aBUCUMOCTH MeXy BennuuHamu. [lonstue ¢pynkiuu. OyHKUIMA Kak
MaTeMaTH4yeckas MOJEIb peanbHOro mnpouecca. OOmacTe omnpeneneHuss U 00JIaCTh
3HaueHus ¢yHkuuu. CnocoObl 3amanus ¢yHkuuud. ['padux ynkuuu. Iloctpoenue
rpadgukoB GyHKIMIA ¢ moMoIbio peodpazoBanuil ¢puryp. Hynu dynkuuu. [TpomexyTku
3HAKOMOCTOSIHCTBA PyHKIMU. [ [poMexyTku Bo3pacTanus U yObIBaHUsI PyHKIUU. YETHBIE U
HeuéTHble pyHkunu. Hanbosnpliee 1 HauMeHblee 3HaueHUs! PyHKIUH.

JIuneitnas ¢pyHkuus, oOpaTHas NPONOPLMOHATIBLHOCTh, KBaApaTuyHas GyHKIUs, QyHKIMS
Y X, cTeneHHasi PyHKIMs, UX CBOMCTBA U rpaduKH.



Yucii0Bble MOCTEAOBATEIHHOCTH

ITonsTne YK CIIOBOI II0CJIEIOBATEIIBHOCTH. KoHeunsie " OeCKOHEUYHbIE
nocneaoBareabHOCTH. CrocoObl 3aJaHusl MOCIEN0BATeNbHOCTU. ApupMeTudeckas u
reoMerpuueckas nporpeccund. CBOWMCTBa 4YICHOB apU(METHUYECKOW U TE€OMETPHUUECKOMN
nporpeccuii. opmMyiel 00LIETO WieHa apu(PMETUYECKON U T€OMETPUUECKON TPOTPECCHIA.
@®opMyabl CyMMBI N TIEPBBIX YICHOB apU(PMETHUECKON M TeOMETPHUUECKON MPOTPECCHIA.
[IpencraBnenue o mpenene nocuenoBarenbHocTd. CymMMa 0€CKOHEYHON TeOMETpPHUYECKOn
nporpeccu, y kortopoir [g] < 1. IlpencraBicHue OCCKOHCUHOM IMEPHOIUUCCKOM
JIECITUYHOM Jpobu B BUAE OOBIKHOBEHHOH Jpobu. CymmupoBanue. Meron
MaTEMaTU4YECKON UHAYKIIUH.

DJIeMeHTBhI PUKJIATHON MATEeMAaTHKH

Marematnueckoe wmozaenupoBanue. [lponeHtHble pacdersl. @DopMyrna  CIIOKHBIX
npoueHToB. [TpubnmxeHHble BbIYMCICHUS. AOCOMIOTHASI U OTHOCUTENbHAS MMOIPEITHOCTH.
OcHOBHBIE TpaBUja KOMOMHATOPUKH. HacToTa M BEPOSITHOCTh CIYyYAaWHOIO COOBITHS.
Kiaccnueckoe omnpeneneHue BepoSITHOCTU. HadaibHble CBEIEHUS O CTATHCTHKE.
[IpencraBneHue JaHHBIX B BUZAE TaOJMIL, KPYTOBBIX U CTOJOYATHIX AMATPAMM, I'padUKOB.
CrarucTrueckre XapaKTEpUCTUKU COBOKYIHOCTH JAaHHBIX: CpPEAHEE 3HAYEHUE, MOJa,
pa3Max, MeJaHa BIOOPKHU.

AJire0pa B HCTOPUYECKOM Pa3BUTHH

3apoxJeHue anreOpbl: KHUTa O BOCCTAHOBJIEHMHM M TNPOTHUBOIOCTaBIEHUH Myxammena
anb- Xope3smu. Uctopusi hopMupoBanusi MaTeMaTuuecKoro si3bika. Kak 3apoaunacek ujies
KoopauHat. OTKpeITHE UppalMOHANbHOCTU. M3 MCTOpUM BO3HUKHOBEHMS (HOpMYJ IS
pemieHus: ypaBHeHud 3-il u 4-if cremeneit. Mcropust passutus moustus GyHkuuu. Kak
3apojaunack Teopusi BepositHocTed. Yumcna @ubonauuu. 3amaya JI. Iluzanckoro
(dubonayun) o kponukax. M3 UCTOpUM pa3BUTHA MOHATUS CUETHOCTH MHOXecTBa. O
npo0semMax, CBSI3aHHbBIX C MPOCTBIMU YUCIAMHU.

JI. ®. Maruuukuii. I1. JI. Ye6pues. H. . Jlobauesckuii. B. S. Bynskosckuii. A. H.
Konmoropos. EBknua. @. Buer. II. ®epma. P. lekapr. H. Tapranea. 1. Kapmano. H.
A6ens. b. Tlackans. JI. [Tuzanckwuii. K. T'aycc. I'. Kanrop. JI. Diinep. 10. B. Matusiceru XK.
JI. ®@. beptpan. [Tudarop. 3. be3y.



I'eomeTpus
IIpocreiimme reomerpuyeckue purypsol

Touka, npsmas. Otpe3ok, 1y Yrosu. Buael yrinos. CMexHbIE U BEpTUKAIBHBIE YIUIBL. buccekrpuca yria.
[lepecekarommecss u napasuiesbable npsMmble. [lepnienaukynspasie npsamble. [Ipu3Hakyn napauiensHOCTH
npsmMbiX. CBoMCTBa NapajIeNIbHbIX NPAMBIX. [lepreHIuKyasp NHAKIOHHAs K NPSIMOM.

MHOI‘O)’I‘OJ’ILHI/IKI/I

TpeyronsHuku. Bumasl TpeyronpHUKOB. MenuaHa, OMCCEKTpHCa, BBICOTA, CPEIHSS JIMHUS TPEYTOIbHUKA.
[IpuzHaku paBeHCTBa TpeyrojabHUKOB. CBOWCTBA M TMPU3HAKK PABHOOEIPEHHOIO TPEYTOJIbHUKA.
CepenunHblii niepneHANKYNAp oTpe3ka. CymMma YIJIOB TPEYroJibHHKA. BHeENIHWE yriibl TPeyroJibHHUKA.
HepaBenctBo TpeyrosnbHuka. COOTHOIIEHUS MEXAY CTOPOHAMU W yriaMu TpeyroyibHuKa. Teopema
[Tudaropa.

[Tono6ubie TpeyroapHuky. [Ipu3Haku mogo6ust TpeyroJbHUKOB. TOUKH MIepeceyeHus] MeIuaH, OUCCEKTPHUC,
BBICOT TPEYTOJbHUKA, CEPEIUHHBIX MEPIECHAUKYISIPOB CTOPOH TpeyrojbHUka. CBOWCTBO OMCCEKTPUCHI
TpeyronbHuka. Teopema Paneca. MeTprudeckrue COOTHOILICHUS B MPSMOYTOJIbHOM TpeyroyibHuke. CHHYC,
KOCHUHYC, TAHT€HC, KOTAaHI'€HC OCTPOro yrila MpsIMOYTOJIBHOTO TpeyrojabHuka v yriaoB ot 0° go 180°.
DopMyJibl, CBA3BIBAIOIINE CHUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC OJHOr0 W TOro e yria. Pemenue
TpPEeYroJibHUKOB. TeopeMacruHyCcOB U TeOpeMa KOCUHYCOB.

Yeroipéxyronpuuku. [lapannenorpamm. CBolicTBa U Npu3HaKku napamienorpamma. [IpsMoyronbHUK, pomo,
KBaJpaT, UX CBOMCTBA U Npu3Haku. Tpanenus. CpenHss TMHUA TPANEUU U €€ CBOMCTBA.

MHoroyroyibHUKH. BbITykIible MHOTOYTOJIbHUKU. CyMMa yTiioB BBIMYKJIOTO MHOTOYTroJibHUKA. [ [paBUiibHbBIE
MHOT'OYTOJIbHUKH.

OxpyxkHOCTH U KpYI. ['eoMeTpHUYecKkue MOCTPOCHUA

OKpy)HOCTb U KpyT. DJIEMEHThI OKPYKHOCTU U Kpyra. LleHTpaibHbie U BOucaHHble yribl. KacarenbHas k
OKPY’KHOCTH M €€ CBOWCTBa. B3auMHOE pacnoyioKeHue MpsMOd U OKpYKHOCTU. OnucaHHasi U BIUCAHHAS
OKPY’KHOCTH TPEYrOJbHHKA. BIHCaHHBIE W ONMCAHHBIE YETBIPEXYTOJIBHUKU, UX CBOWCTBA U IPU3HAKHU.
Brnircanueie U onMcaHHbIE MHOTOYTOJIbHUKH.



['eomerpuueckoe mecto Touek (I'MT). CepeauuHblii NEpHCHAUKYISIP OTpe3Ka M OMCCEKTpHca yrja Kak
I'MT.

['eoMeTpuyeckrue MOCTPOCHUS LUPKYJIEM M JUHEKol. OCHOBHBIEC 3aJjaud Ha MOCTPOCHHE: MOCTPOCHHUE
yria, paBHOTO JAaHHOMY, IMOCTPOCHHUE CEPEIUHHOTO MEPHEHAMKYJSIpa IaHHOTO OTpe3Ka, MOCTPOCHUE
OpsIMOM, TMPOXOASIIeH uYepe3 MaHHYI0 TOYKY M MEPHEHAUKYJISPHONM JaHHOW MpPsSMOM, IMOCTPOEHHUE
OHCCeKTpHUCH aHHOTO yria. [TocTpoeHue TpeyroyibHUKA MO 33aJlaHHbIM 35ieMeHTaM. Meroa I'MT B 3agauax
Ha TIOCTPOCHHUE.

N3MmepeHne reoMeTpu4ecKUX BeJTMYUH
JnuHa otpe3ka. Paccrosinne Mexny 1ByMst ToukaMu. PacctostHue oT TOUku 10 npsMoi. Pacctosinue Mexay
MapaJyICIbHBIMU MTPSMBIMHU.

[IeprmeTp MHOTOYTOJIBHUKA.
Jnuna okpyxxHOCTH. [[nmuHa ayru okpykHOCTH. ['pagycHas mepa yria. BennurnHa BOMCAaHHOTO yTJIA.

[lonarue tuIomIaAM MHOTOyTrOJdbHUKA. PaBHOBenukue urypsl. HaxokneHue 1uiomaayd KBajpara,
MPSMOYTOJIbHHUKA, TIapajuIeJIorpaMma, TPEYTOJIbHUKA, TPAIICLIVH.

[Tonsitue miomanu kpyra. [1nomans cekropa. OTHOIIEHHUE TUIOIAIeH TTOT0OHBIX PUTYD.

JlekapTOBbI KOOPAUHATHI HA MJIOCKOCTH
dopMmynia paccTOsTHUST MEXKAy IByMs Todkamu. KoopauHatel cepenuHbl OTpe3Ka. YpaBHEHUE (PUTYPBHI.
YpaBHEHUS OKPYKHOCTH U TIPSIMOM. YTII0BOM KOA(h(DUIIMEHT MPSIMOH.

BexTopsl
[Tonatue BekTOopa. Moayne (nauHa) Bektopa. PaBHble BekTOphl. KosmmHeapHbie BeKTOpHL. KoopauHaTh
BekTOpa. CIOKEHHE W BBIYMTAHME BEKTOPOB. Y MHOKEHHUE BEKTOpAa Ha YHUCIIO.

CkansipHOE NpOU3BEICHNE BEKTOPOB. KOocHHYC yriia MexXay AByMsI BEKTOPaMHU.

I'eomeTpnueckne npeodpazoBaHust
[Tonsitue o mpeoOpazoBanuu Qurypsl. JBuxenue ¢urypbl. Buasl nprkenus Gurypbl: napajjieibHbINA
NEPEHOC, OCEBasi CUMMETpHS, IIEHTpalbHas CUMMETpHs, OBOpoT. PaBHble purypsl. ['omoteTus. [lonobue

duryp.



JIeMEHTDbI JIOTHKH

OHpC,ZIeJIGHI/IG. Axcuombl u TCOPCMBEI. I[OKa?)aTeJII)CTBO. I[OKa?saTeJH)CTBO OT IIPOTHUBHOIO. TeopeMa,
06paTHa${ I[aHHOI?I. H€O6XOI[I/IMO€ N JOCTATOYHOC YCIIOBH. YHOTpe6HCHI/IC JJOIT'MYCCKHX CBA30K eciu ..., mo

... M020a U MOJLKO Mo20d.

I'eomeTpus B HCTOPUYECKOM Pa3BUTHH
N3 ucropun reomerpun, «Havana» Esxknuaa. Mcropus nsaroro nocrynara EBkinna.

Tpuronomerpus — Hayka 00 M3MEPEHHHM TpPEYroJbHUKOB. [locTpoeHue NnpaBUIBHBIX MHOTOYTOJbHUKOB.

Kak 3aponunace unest koopaunar. H. U. Jlobauesckuii. JI. Ditnep. @anec.[ludarop.

Paznen 3. TemaTuueckoe JIAHHPOBAHME C YKA3aHUMEM KOJIMYECTBA YacOB, OTBOAMMbBIX HA OCBOEHHE

KaKI0M TeMbI

Newn HaunmeHoBaHMe pa3esioB U TeM Hacar
y4eOHOro
BpEMEHU
7 KJ1acce
Kypc: Anzeopa 102
1. | JIuneiiHoe ypaBHEHHE C OJTHOM NIEPEMEHHOM 15
2. | Llennble BoIpaxeHus 52
3. | dyHKITIH 12
4. | CucteMbl TUHEHHBIX YpaBHEHUM C IByMSI IEPEMEHHBIMU 19
5. | IloBTOpeHue u cucremaTusanys yueOHOro MaTepuaia 5
Kypc: I'eomempus 68 u
6. | [Ipocreiimne reomerpuueckre GUrypsl 1 UX CBOMCTBa 15
7. | TpeyronbHUKHN 18
8. | [Tapamnensubie psiMble. CyMMa yTIIOB TPEYTOJIEHUKA 16
9. | OkpyxHOCTB | KpYT. | eoMeTpruyIecKre OCTPOCHHUS 16




10] OGo0menue u cucTemMaTru3anus 3SHAaHUN Y9aluxcst 4
8 Ki1acc

Kypc: Anzeopa 102 u
11| PauronanbHbIE BBIpAXKEHUS 44
12| KBagparusie kopHH. [[elicTBUTEIBHBIE YnCTIa 24
13] KBazgparHbie ypaBHEHUS 24
14] TToTopeHue u cucreMaTH3alys yueOHOro MaTepuaa 10

Kypc ceomempus 68 u
15] YeTpipexyronbHUKU 22
16| ITomoOue TpeyroIbHUKOB 16
17] Pemienue npsiIMOYTOJIbHBIX TPEYTOJILHUKOB 13
18| Muoroyronbauku. [1nomaas MHOTOYroJpHUKA 9
19] TloBTOpenue u cucreMaTH3alys yaeOHOT0 MaTepraa 8
20| HepaBeHnctBa 20

9 kiace

Kypc: Aneebpa 102 4
21| KBagpatnunas GyHKIus 36
22| DneMeHTHl IPUKIaJHON MaTeMaTUKU 19
23| YucnoBsle ocie10BaTeIbHOCTH 17
24| TloBTOpeHNEe M CUCTEMaTH3aIMsl YIeOHOTO MaTepraa 10

Kypc zeomempus 68 u
25| Pemienue TpeyrojibHUKOB 16
26| IlpaBuibHbIE MHOTOYTOJIBHUKH 8
27| JlekapTOBBI KOOPAUHATHI 11
28| BexTopsl 12
29| I'eomeTpuueckue mpeoOpa3oBaHUs 11
30{ [ToBTOpEHUE M CUCTEeMATH3AIHS YIeOHOTO MaTepHaa 10

Bcero 510




TemaTnyeckoe IJIaHUPOBaHUeEe Kypca «Teopusi BEpOSITHOCTEH M CTATHCTHKAY

TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne ni/m P Kourpoububie | IIpakTHyeckue (ubp )
NMporpamMmMbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsbl
bubmuorexa [JOK
1 Tlpencrannenne HaHHEX ! ! ! https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
2 OnucarenbHas CTaTUCTHKA 8 1 1 https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 Cotyuaiinas usMEHIHBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 B 4
BE/ICHHE B TCOPHIO rpados https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa Ciry4aitHOro 4 1 bubnnorexka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuotexa [JOK
1 2
6 O0001menne, cucreMaTH3aIus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 6



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoabubie | Ilpakruueckue (mucpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropere kypea 7 acca 4 https://m.edsoo.ru/7f417fb2
5 OnmcarenpHas cTaTucTUKa. PaccenBanme 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
4 B i 1 1
epOSTHOCTD CIIyYaHOTO COOBITHS 6 https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
> Beejerme B TeopHio rpagos 4 1 https://m.edsoo.ru/7f417fb2
. bubnuotexa [JOK
6 Caysaitrieie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
7 O0o001enue, cucTeMaTH3alus 3HaHUH 4 1 htts://m.edsoo.ru/7FA17fb2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumenoBaHue pa3jiesioB u (undposbie)
Konrpoasubie | IlpakTuueckue
n/n TeM NPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
TosTopenue kypca 8 knacca 4 https://m.edsoo.ru/7f41a302
bubnunorexa LIOK
DIIEMEHTEI KOMOUHATOpHKH 4 ! https://m.eds00.ru/7f41a302
T'eomerpuueckas BEpOSITHOCTD 4 bubmorexa HOK
p P https://m.edsoo0.ru/7f41a302
bubnunoreka LIOK
Hemprranms beprysum 6 1 1 https://m.edsoo.ru/7f41a302
. bubnuoreka [IOK
Coryualinas BenuuHa 6 1 https://m.edsoo.ru/7f41a302
bubnuoreka [IOK
OBobmenne, konTpo, 10 1 https://m.edso0.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 3 5

[TPOT'PAMME
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