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Camapa, 2021

|. IlosicHUTeJIbHAS 3aHCKA

PaGoyas mporpaMma TO0 MareMaTHKe AJisi OOyYaroIIMUXCs Ha JOMY MO MEAMIUHCKUM
MOKa3aHUsIM pa3paboTaHa B COOTBETCTBUH C OCHOBHBIMU JJOKYMEHTAMU:

-DenepanbHbll  TOCYTAPCTBEHHBIM 00pa30BaTENbHBINM CTaHAAPT OCHOBHOTO OOIIETO
oOpa3zoBanus (yTBepkAEH  NpUKa3oM MUHHUCTEPCTBA O0Opa3oBaHMsI W HAyKd OT
17.12.2010 Ne1897),

-OO0IT OO0 MBOY IIIkomna Ne 59 r. 0. Camapa,

Anrebpa,7 iacc. Meroaudyeckoe mocobue sl yuutend, (paboune IMpOrpaMMbl)
Mopnkosuu A.T., Cemenos I1.B., U3narensctBo "MHEMO3HMNHA", 2019

Anrebpa,8 kimacc. Metoanueckoe mocoOue ans yuyuTens, (pabouyne MTporpaMMbl)
Mopaxosuu A.T., Cemenos I1.B., UznarensctBo "MHEMO3NHA", 2019

Anrebpa,9 kimacc. Meroauueckoe mnocoOue s yuutens, (paboduwie MporpaMMbl)
Mopaxosuu A.I'., Cemenos I1.B., U3znarensctBo "MHEMO3HNHA", 2019

I'eomerpusi. COopHuk pabouux mporpamM. 7-9 kimaccel, Coct. Bypmuctposa T. A. AO
N3narensctBO «IIpocBemenue», 2019

YueOHuKHU:

Anrebpa,’7 kimacc, Mopakosuu A.I., Hukomaes H. I1. MzparensctBo "MHEMO3NHA",
2021

Anrebpa,8 kmacc, Mopakopud A.I., Hukomaes H. Il1. U3narenscteo "MHEMO3MHA",
2019

Anreopa,9 kiacc, Mopakosuu A.Il., Hukonaes H. II. N3nmarensctBo "MHEMO3NHA",
2019

I'eomerpus, 7-9 knacc, Aranacsu JI.C., byryzoB B.®., Kagomues C.b. u gpyrue , AO
«M3narenbcTBO «IIpocBemenuney, 2018

OO0mas xapakrepucTuka yueO0HOro nmpeamera.
MaremaTtndeckoe 00pa3oBaHie B OCHOBHOM IIKOJIE CKJIQIbIBACTCS U3 CIICIYIOIINX
coJiep>KaTeIbHbIX KOMIIOHEHTOB (TOYHbIE Ha3BaHUs OJIOKOB): apugmemuxa; anzeopa;
2eomempus; J1emMeHmvl KOMOUHAMOPUKU, MeOPUU 6ePOAMHOCHEll, CHAMUCMUKU U
JI02UKU. DT COIepIKaTEeIIbHbIE KOMITOHEHTHI, PA3BUBAsICh HA IPOTSKEHUU BCEX JIET
00y4YeHHUsI, €CTECTBEHHBIM 00Pa30M IMEPEIIeTAIOTCs U B3aUMOJICHCTBYIOT B YUEOHBIX
Kypcax.
Henn:

OBnaneHne cCUCTEMON MaTEMaTHYECKUX 3HAHUN U YMEHUM, HEOOXOMUMBIX JIJIst
MPUMEHEHHUS B MPAKTUYECKOMN JACATEILHOCTH, U3yUYCHHS CMEKHBIX JTUCITUILINH,
IPOAOKEHUS] 00pa30BaHUS.

dopMupOBaHUE MTPEACTABICHUN O METOJIAX MATEMATUKHU KaK YHUBEPCAJIBHOTO SI3bIKA
HAayKWd W TEXHUKH, CPEACTBA MOJICIIMPOBAHUS SIBJIEHUI U TTPOIIECCOB.



3.

Pa3BuTHE MHTYHUIIMYU, UHTEJUIEKTA, JOTUYECKOTO MBIIIJIEHUS, SCHOCTH U TOUHOCTH
MBICJIH, DJIEMEHTOB aJITOPUTMHUECKON KYJIBTYpPbl, CHOCOOHOCTHU K MPEOOJICHUIO
TPYAHOCTEM.

Bocnuranne KyiabTyphl JINYHOCTH, OTHOIICHUS K MATEMAaTHKE KaK 4acTH
00I1eYeI0BEYE€CKOM KYIBTYPBI, UTPAIOLIeii 0cO0YyI0 poJib B OOLIECTBEHHOM Pa3BUTHH.

3agaun:

- 0CO3HAHMUE TOT0, KaK MaTeMaTUYECKU ONpeiesieHHbIe (DYHKIIMHY ONUCHIBAIOT
peajbHbIE MPOLIECCHI U 3aBUCUMOCTH, YMEHHE TPUBOJIUTH IPUMEPBDL;

- YMEHHUE MOJIETUPOBATh pEAIbHbIE CUTYALINH;

- MIOHUMAaHHE TOTO, KaK MOTPEOHOCTU MPAKTUYECKON JESTEIIbHOCTH YeI0BeKa
IPUBENH K PACIIMPEHUIO TOHATHUS YUCIIA;

- MIOHUMAHKE TOTO, KaK UCIOJIB3YIOTCS MaTeMaTuyeckue (opMysabl, ypaBHEHUS U
HEPaBEHCTBA; YMEHUE MPUBOAUTH MPUMEPBI UX TPUMEHEHUS AJI PELICHUS
MaTeMaTHYECKUX U MPAKTUYECKUX 3a1a4;

- CIIOCOOHOCTH MOHUMATh CYIIECTBO MOHATUS MaTeMaTHUECKOTO JOKa3aTeIbCTBa,
aJITOPUTMA JACHCTBUSA, IPUBOIUTD UX IIPUMEPHI;

- CIIOCOOHOCTh aHaJM3UPOBaTh, 0000IIATH, /1€1aTh BHIBOBL;

- IPUMEHEHNE YHUBEPCAJIbHBIX YUeOHBIX ACHCTBUI (aHAIN3, CpaBHEHHE, 0000IIEHHE,
KJIacCU(pUKALUS) sl yIOPSAJOUMBAHMSI, YCTAHOBJICHUS 3aKOHOMEPHOCTEN HAa OCHOBE
MaTeMaTH4eCcKuX (PaKkToB;

- 0CO3HAHME BEPOSITHOCTHOTO XapaKTepa MHOTHX 3aKOHOMEPHOCTEN OKPYKAIOIErO
MHUpa; TOHUMAHUE CTATUCTUYECKUX 3aKOHOMEPHOCTEN 1 BBIBOJIOB;

- OCYILIECTBIICHHE IMOMCKA HEOOXOAMMON HH(OpMAINK B y4€OHOM U CIIPaBOYHOMN
auteparype u B UntepHere;

- OCYILIECTBIICHHE MPOBEPKHU XOJ1a PEIICHHS U OLIEHKH Pe3yJIbTaTa BhIMOIHEHUS
MaTeMaTHYECKOro 3aJjaHusi, OOHapyXEHUE U UCIPABIICHUE OIIHOOK.

[To yueOHOMY TUTaHY IS peaii3alliy MIPOTrpaMMbI PETyCMOTPEHO:
B 7 xnacce 102 gaca, B Hejelnmo- 3 Jaca,
U3 HUX: anredpa 68 Jacos, B HeAeno -2 Jaca,
reomeTpus 34 yacoB, B Henelto -1 yaca,
B 8 kimacce 102 gaca, B HeAer0- 3 4acoB,
13 HUX: anreOpa 68 yacoB, B Henero -2 Jaca,
reomeTpus 34 yacos, B Henento -1 yaca.
B 9 kimacce 102 yaca, B HeAeIr0- 3 YacoB,
13 HUX: anreOpa 68 yacoB, B HeIEro -2 Jaca,
reomeTpus 34 yacos, B Henento -1 yaca.
Jlns peanuzaiiy aBTOPCKUX IPOTrpaMM 4acTh YacoB MepeaHa Jijisi CaMOCTOATEIBHOTO
W3YYEHUS MO PYKOBOJICTBOM YUHUTEJIS.

I1. JIuuHOCTHBIE, MeTaNIPeIMETHBIE U NMPeIMETHbIE Pe3yJIbTAThl 0CBOCHHUS yY4e0OHOIO0
npeaMera

JInuHOCTHBIE Pe3yJIbTATHI — UHIUBUIYAIBHOE MPOBUKEHHE 00yYaIOIIEerocs B
JUYHOCTHOM Pa3BUTHUH (PACIIMPEHHUE KPYra COUUABHBIX KOHTAKTOB, CTPEMIIEHUE K
COOCTBEHHOM PE3YyIHTATUBHOCTH H JIP. ).



aKTUBHOE BKJIFOUEHUE B OOILIEHNE U B3aUMOJEHCTBUE CO CBEPCTHUKAMU Ha MPUHIUIIAX
COXPaHEHUS U YKPEIUIEHHs JMYHOTO U OOILECTBEHHOTIO 3/I0POBBS;

IIPOSIBJICHNE ITO3UTHBHBIX Ka4€CTB JINYHOCTHU U YIIPABICHUE CBOMMH 3MOLIMSIMU B
Pa3IMYHBIX CUTyalUsAX PUCKA HAPYLICHUS 30POBbS B IIPOLIECCE B3aUMOJECUCTBUS CO
CBEPCTHUKAMHU U B3POCIIBIMU JIFOIbMU;

IPOSIBJICHUE JUCLUILUIMHUPOBAHHOCTH U YIIOPCTBA B 00pa30BaTeIbHON AESITEIbHOCTH
JUISL JOCTUIKEHUS 3HAYUMBIX JIMYHBIX PE3YJIETaTOB IIPH YCIOBUM COXPAHEHUS U
YKPEIUICHUH JINYHOTO 3{0POBBSI.

Y yuenuka OyayT chopMUpPOBAHBI:

1. yMeHus CHO, TOYHO, TPAMOTHO M3Jararb CBOW MBICIH B YCTHOW M MHCHbMEHHOU
peur, MIOHUMATh CMBICJ ITOCTABICHHOM 3a/1a4M, BBICTPAauBaTh apryMEHTALNIO, IPUBOANTH
IIPUMEPBI U KOHTPIIPUMEDBIL;

2.yMEHHsI paCIO3HABaTh JIOTMUECKH HEKOPPEKTHBIE BBICKA3bIBAHMS, OTIHYAThH
TUIOTE3Y OT (haKTa, BEIpadaThIBaTh KPUTUYHOCTD MBIIIIJICHMS;

3. yMEHMsI KOHTPOJIMPOBATH MPOLECC U pe3yapTar ydyeOHOW MaTeMaTH4eCcKOn
NEATEIbHOCTH;

4.ymeHus BbIpabaThIBaTh CIIOCOOHOCTh K SMOLMOHAIBLHOMY  BOCIPHUSTHIO
MaTeMaTH4eCcKuX 00BEKTOB, 3a]1au, pEUICHUH, pacCcyKICHU;

O.MpencTaBiIeHUsT O MareMaTHMYecko Hayke Kak cdepe  ueraoBedecKor
NEATEIBHOCTH, IMPEACTABICHUS O JTanax €€ pasBUTHSA M 3HAYMMOCTb ISl PAa3BUTHS
LHABUIN3ALNHU

6. MHUITMATHUBY, HAXOTYMBOCTh, AKTUBHOCTH TPU PEIICHUU MaTEeMaTHUECKHX 3a]1ay;

MeranpeaMeTHble pe3yJbTaThbl — OBJIAJEHUE O0IIEYYEOHBIMH YMEHUSIMH C YUETOM
WHIUBUYAIbHBIX BO3MOXKHOCTEN; OCBOEHUE YMCTBEHHBIX JICMCTBUI, HAIPABJICHHBIX HA
aHaJIK3 U YIIPaBJIEHUE CBOEH JESITEIIbHOCTHIO; CPOPMUPOBAHHOCT KOMMYHUKATUBHBIX
JEHCTBUIM, HAIIPABJIEHHBIX HA COTPYAHUUYECTBO U KOHCTPYKTUBHOE OOIIEHHE U T. [I.
XapaKTEepUCTHUKA JIMYHOTO 3/10POBbs KaK COLMOKYJIBTYPHOIO (peHOMEHA, €r0 00BEKTUBHAS
VMHTErPUPOBaHHAs OLICHKA HA OCHOBE OCBOCHHBIX 3HAHWW U UMEIOILIETOCS OIIbITA;
oOecIedyeHne 3aliThl 1 COXPaHEHUsI IMYHOTO 3/10pPOBbs BO BCEX €I0 MPOSIBICHUAX
NO3UTUBHBIMHU CPEICTBAMM, COOTBETCTBYIOIIMMH WHIUBUAYAJIbHBIM U TUIIOJIOTHYECKU
BO3PACTHBIM OCOOCHHOCTSIM;
IUIAHUPOBAHUE U OPTraHU3ALMS CAMOCTOSTENBHOU EATENbHOCTH (Y4EOHOM U TOCYTrOBOM)
C YYETOM MHJIMBHIyaIbHBIX BO3MOKHOCTEN U TpeOOBaHUS COXPAHEHUS U
COBEPILIEHCTBOBAHUS MHIMBUYaIbHOTO 3I0POBbs BO BCEX €r0 MPOSBICHUSAX;
aHaIu3 U OObEKTUBHAS OLIEHKA PE3YJAbTaTOB COOCTBEHHOU JEATEILHOCTH HA OCHOBE
WHTErpaluy eUHBIX TpPeOOBAaHUI K CBEPCTHUKAM M MHAMBUAYAJIbHBIX BOBMOXXHOCTEH
0c000r0 pedeHKa Mo UX JOCTHUIKEHUIO;
yIPABIEHUE CBOUM 3MOIIMOHAIBHBIM COCTOSIHUEM MPHU OOLIEHUHU CO CBEPCTHUKAMU U
B3POCJIBIMH C LIETBI0 COXPaHEHHUS! IMOLMOHAILHOTO OJIarononyyus

Y4eHUuK Hay4YuTCH:

1. BUJIETh MaTEeMaTUYECKYIO 3aJauyy B KOHTEKCTE MPOOJEMHOW CUTyallud B JAPYTUX
JUCLUILIMHAX, B OKPYXKAIOILEH KU3HH;

2. HaXO[IUTh B PA3JIMYHBIX UCTOYHUKAX WH(OPMAIMIO, HEOOXOAUMYIO AJIsl PELICHUs
MaTeMaTH4eCKUX MpoOIeM U MPEACTaBIATh €€ B MOHATHON (popMe; NpUHUMATh pelIeHUe
B YCJIOBUSIX HETIOJIHOM U M30BITOYHOM, TOYHOM U BEPOATHOCTHOM MH(MOPMALINH;



3. MOHUMAaTh U MCIOJB30BaTh MATEMAaTUYECKHE CPEJICTBA HANNISIIHOCTU (Tpaduku,
JUarpaMMbl, TaOJNWIbIL, CXeMbl MW Jp.) I WUIIOCTpalMu, HWHTEPHpPETalnH,
apryMeHTalluu;

4. BBIIBUTATh TUIIOTE3bI MIPU PEIICHUH y4eOHBIX 3a]1a4 U TOHUMAaTh HEOOXOUMOCTh
UX MPOBEPKU;

5. MPUMEHSTh WHAYKTUBHBIE W JEAYKTHBHBIE CHOCOOBI pPacCyXICHHUH, BUICTh
pa3JIMYHbIC CTPATErUH PEIICHUS 3a/1aY;

6. HOHUMATh CYIIHOCTb QJITOPUTMUYECKUX MPEANUCAHUN U yMETh JCHCTBOBATH B
COOTBETCTBHHU C MPEIJIOKEHHBIM aJITOPUTMOM;

7. yMETh CaMOCTOATEJIbHO CTaBUTh II€JM, BBIOMPATH W CO3[aBaTh aJTOPUTM s
pelieHrs y4eOHbIX MaTeMaTUUeCKUX MPoOIeM;

8. YMETh IJIAHUPOBATh U OCYIIECTBISATh ACSATEIbHOCTh, HAIPABICHHYIO HA PEILICHUE
3aJ1a4 UCCIIEI0BAaTENBCKOTO XapaKTepa;

0.y4eHUK TOJYyYUT T[E€pPBOHAYAJbHBIE MPEACTABICHUS 00 HIeIX U MeToaax

MaTeMaTUKd Kak 00 YHUBEpPCAabHOM S3bIKE HAyKM W TEXHHKH, O CpEICTBaxX

MOJIEJIMPOBAHMUS SIBIEHUN U MPOLIECCOB;

IIpenmeTHBIE pe3yabTaThI
7 kiacc (ajaredpa, reomeTpus)

B 7 kaacce npu uzyuenuu anzeoput
YUEHUK Hayuumcsa NOHUMATh:

®  CYLLUECTBO MOHATUSA MAaTEMAaTUYECKOTO JOKA3aTEIbCTBA; IPUMEPHI JOKA3aTEIbCTB;

®  CYILIECTBO MOHATUS AITOPUTMA; TPUMEPHI AIITOPUTMOB;

"  KaK MCIOJB3YIOTCS MaTeMaTudeckue (hopmMysibl, ypaBHEHUSI 1 HEPABEHCTBA;
MIPUMEPHI X MPUMEHEHUS U PEIICHUS MAaTEMATUYECKUX U TPAKTUYECKUX
3ajad4;

" KaK MaTeMaTUYeCKU OMpPEAesICHHbIC (PYHKIIUU MOTYT ONMKUCHIBATH PEATHHBIC
3aBUCUMOCTH; PUBOJIUTH MTPUMEPHI TAKOTO ONIMCAHUS;

" KaK MOTPEOHOCTH MPAKTUKHU MPUBEIIM MAaTEMaTUUECKYIO0 HAyKy K HEOOXOIUMOCTH
paclIMpeHus OHATUS YUCIIA;

= BEPOSITHOCTHBIN XapaKTep MHOTHX 3aKOHOMEPHOCTEN OKPYXKAIOLIEr0 MUPA;
IIPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

" KakuM 00pa3oM reoMeTpusi BO3HUKJIA U3 MTPAKTUIECKUX 3a]1a4 3eMJIEMEpUS;
MPUMEPHI TEOMETPUUECKUX OOBEKTOB M YTBEPKICHUM O HUX, BaXKHBIX IS
MPAKTHUKY;

=  CMBICJ UACAIN3ALNH, TO3BOJISIIOLICH PEMIaTh 3a1a4l PEATbHOM
JNEeUCTBUTEILHOCTA MAaTEMAaTUUE€CKUMH METOJIaMH, IIPUMEPHI OIITHOOK,
BO3HUKAIONIUX MIPU KUICATU3AIUY;

YUEHUK HAYUUMCA:

® BBINOJHATH OCHOBHBIE JICMICTBUS CO CTENIEHSIMU C LIEJIBIMU MTOKA3aTEISIMU, C
MHOTOYWICHaMU U ¢ anreOpandecKUuMH JIpOOsIMU; BBITIOIHATH Pa3IOKEHUE
MHOTOYJICHOB HA MHOXKHUTEH; BBITIOJIHSThH TOXKIECTBEHHBIE TPEOOpPa30BaHUS
pPaLMOHAJIbHBIX BBIPAKCHUM;

® peuIarh JMHEWHbIE, CBOMSIIMECS K HUM, CHCTEMBI JIBYyX JIMHEUHBIX YPaBHECHHUM;



pelaTh TEKCTOBBIE 3a7a4M aaredpandeckuM METOJJ0M, HHTEPIIPETUPOBATh
NOJTYYEHHBINH Pe3yabTaT, IPOBOIUTH OTOOP pelIeHUH, UCXOs U3 (POPMYITHPOBKH
3a1a4u;

n300paXkaTh Yrcia TOYKaMH Ha KOOPIWHATHOW MPSIMOif;

OIPENEIIATh KOOPAUHATHI TOYKH IJIOCKOCTH, CTPOUTH TOUKH C 33JaHHBIMU
KOOpAMHATaMM; U300pakaThb MHOXKECTBO PEIICHUI TUHEHHOTO HEPAaBEHCTBA;
HAXOJUTh 3HAYCHUS (PYHKIINHU, 3aJaHHON (opMyioH, Tabnuie, rpadukoM 1o ee
apryMEHTY; HaXOIUTh 3HAYCHUE apTyMEHTA 110 3HAYCHUIO (DyHKIIMH, 33TaHHOU
rpadukoM uaH TabIuIeH;

OIPEEIIATh CBOMCTBA (DYHKIIMHU TIO ee rpaduKy; MPUMEHSTh TpadudecKue
NpeACTaBICHUS IPU PEIICHUN YPaBHEHUH, CUCTEM, HEPABEHCTB,

OITMCHIBATh CBOMCTBA M3YYCHHBIX (DYHKITUI, CTPOUTH UX IpadUKu;

Y4eHNK MOJYYUT BO3MOKHOCTH HAYUUTHCS UCIIOJIb30BAaTh MPUOOPETEHHBIE
3HAHUS U YMEHUS B IPAKTUYECKOW JIEATEIIbBHOCTU U TOBCETHEBHOM KM3HU JIJIS:
OMMCAaHUS PEAIbHBIX CUTYAIIUi Ha SI3bIKE alNreOphl;

pacyeToB, BKIIIOUAIOIIUX MpocTeniine GopMyIibl;

pelIeHus IPaKTUIECKUX 3aj1a4 (MCIOB3Ysl PU HEOOXOAUMOCTH CTIPABOYHHUKHU U
TEXHUYECKUE CPENICTBA);

BBITIOJTHEHUS PACYETOB MO PopMyJiaM, COCTaBICHUS (POPMYII, BHIPAKAIOIIINX
3aBUCUMOCTH MEXy peAIbHBIMHU BETUUYMHAMU;, HAXOXKJICHHUS HY>KHOU (POpMYJIBI B
CIIPABOYHBIX MaTepralIax;

MOZEIUPOBAHUS MMPAKTUUECKUX CUTYAIlMK U UCCIEA0BAHUH TTOCTPOCHHBIX
MOJIENIEN C UCMOIb30BaHUEM aIlapara ajareOpsl;

OMUCAHUSI 3aBUCUMOCTEH MEeX Ty PU3NUECKUMU BETUIYUHAMU
COOTBETCTBYIOIIUMH (POPMYJIAMU TIPU UCCIEAOBAHUN HECIOKHBIX MPAKTUYECKUX
CUTYyallUi;

WHTEPIPETANNUA TPAPUKOB PEATTHHBIX 3aBHCUMOCTEN MEXK/LY BENTMYMHAMY;

B xoxe u3yyeHusi reomeTpuu B 7 Kjaacce

Yuyenuk MOJIYIUT BO3MOKHOCTD YCBOUTD.

MOHSITUE PaBEHCTBA QUTYD;

MOHSITUE OTPE30K, PABEHCTBO OTPE3KOB;

JUTMHA OTpe3Ka 1 €€ CBOMCTBA;

MOHSTHE YTOJ, PABEHCTBO YIJIOB BETMYMHA YIJIa U €€ CBOMCTRA,
MOHSTUE CMEXHBIC U BEPTUKAJIBLHBIC YIJIbI U UX CBOMCTBA.
MOHATHUE TIEPIICHIUKYIISIPHBIE TIPSIMBIC.

YYyeHuKk HAyYUTCH:
CTPOUTH YIOJI;
ONPENEIATh IPaLyCHYIO MEpy YITIa;

Y4YeHHuK NMoJIy4YUT BO3MOKHOCTH YCBOUTD:

IIPU3HAKY PABEHCTBA TPEYTOJIbHUKOB;

MOHSATHUE MEPIEHAUKYISAP K IPSAMON;

MOHSATHE MEIMaHa, OMCCEKTPUCA U BHICOTA TPEYTOIHHUKA;



PaBHOOEIPEHHBIN TPEYTOJIBbHUK U €T0 CBOMCTBA;

YuyeHUuK HAYYUTCHA:

pelaTh OCHOBHBIE 331a4M HA MOCTPOECHUE C MOMOILBIO HUPKYJIS U IMHEUKHU.
pelaTh 33141 UCIONb3Yys IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB;

MOJIb30BATHCA MOHATUSAMU MEIMaHbI, OMCCEKTPUCHI U BBICOTHI B TPEYTOJIBLHUKE MPU
peLIECHNH 3aa4;

UCITI0JIb30BATh CBOMCTBA PAaBHOOEPEHHOTO TPEYTOIbHUKA;

MIPUMEHATH 33/1a41 HA TOCTPOCHUE C MMOMOIIBIO TUPKYJIS U JINHEHKHU.

Yuyenuk MOJYYUT BO3MOKHOCTD YCBOUTD.

MIPU3HAKYU MMAPAIUICIIBHOCTH MPSIMBIX;
AKCUOMY MapaJiyI€IbHOCTH MPSAMBIX;

CBOMCTBA MapAJUIECTbHBIX MPSIMBIX.

Y4YyeHuK HAYyYHUTCH:

IIPUMEHSATH IIPU3HAKU TAPAIUICIIBHOCTHU MPSMBIX;
VCIIOJIb30BaTh AKCUOMY ITapAJUICIIbBHOCTH MPSIMBIX;
IIPUMEHATH CBOKWCTBA MMAPAJUIECIIBHBIX HPSIMBIX

Y4YeHHUK MOJYYUT BO3MOKHOCTH YCBOUTD:

MIOHSATHE CyMMa YITIOB TPEYTOJIbHUKA;

COOTHOLIEHNE MEK1y CTOPOHAMH U YIJIAMH TPEYTOJIbHUKA;
HEKOTOPBIE CBOMCTBA MPAMOYTOJIBHBIX TPEYTOJIBHUKOB;
IIPU3HAKH PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB;

YUyeHUK HAYYHUTCS:

pemaTh 3aJ1a41 UCIIOIb3Yysl TEOPEMY O CYMME YITIOB TPEYTOJIbHUKA;

HCTIOJIb30BaTh CBOKMCTBA MPSAMOYTOJILHOTO TPEYTOJIbHUKA;

peliaTh 3aJ1a41 Ha ITOCTPOCHHUE.

OCHOBHBI€ 33]1a4¥ HA MOCTPOCHUE: JICJICHUE OTPE3Ka IOI0JIaM, TIOCTPOEHUE
TPEYTOJIbHUKA M0 TPEM CTOPOHAM, ITOCTPOCHUE NEPIICHANKYIISAPA K MPSIMOM,
MIOCTPOCHUE OMCCEKTPHCHI, JCIICHNE OTPEe3Ka Ha N paBHBIX YacTeH.

HCII0JIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MPAKTUIECKOMN JEATEIbHOCTH
YW IOBCEIHEBHOU JKU3HU.

IIpeameTHBIE pe3yabTaThI
8 kuacc (anredpa, reomerpus)

B 8 kuacce npu uzyuenuu anzeopul

YUYEHHUK HAYYHUTCS

. pelIaTh JIMHEWHBIE W KBAJpaTHbIC HEPABEHCTBA C OJAHOM MEPEMEHHOM M HX
CUCTEMBI;

- pelaTth TEKCTOBblE 3aJaud aJreOpauvyeckuM METOJIOM, HHTEPIPETUPOBAThH
MOJTyYEHHBIM PE3yNbTaT, MPOBOJUTH OTOOp pEIIeHUN, UCX0oAs U3 (HOPMYIHNPOBKU
3a7a4u;

- n300pakaTh YMCia TOYKAMHU Ha KOOPAUHATHOU MPSMOIA;



- OTIPENIETIATh KOOPAWHATHI TOYKHU IUIOCKOCTH, CTPOUTH TOYKH C 3aJaHHBIMH
KOOpAWHATaMU; N300pa’kaTh MHOKECTBO PELICHUN JTMHEHHOTO HEPaBEeHCTBA;

- pacnosnHasame apugmemuyeckue U 2eomMempuyecKue npocpeccuu; peuiams
3a0auu ¢ npumeHeHuem QOpMyavl 00We20 YieHa U CYMMbl HECKONbKUX NepEbixX
YIeHO8,

- HAXOJUTh 3HaUeHUs (QYHKIMHU, 3alaHHON QopMyIoil, Tabauiei, rpadukom, 1o ee
apryMeHTy;,; HaXOJWTh 3HAYCHHE apryMEHTa IO 3HAYEHUIO (DYHKIHHU, 3aJaHHOU
rpadukomM mim TabiuieH;

- OIIPEJICNIATh CBOMCTBA (YHKIMU 1O €€ TpaduKy; NPUMEHSITh Trpauueckue
NpEICTaBICHUS MIPH PEIICHUN YPaBHEHUH, CUCTEM, HEPABEHCTB;

- OIIICHIBATh CBOMCTBA U3YUCHHBIX (PYHKIIUNA, CTPOUTH UX TpaduKu;

YYyeHUK HAYYHUTCS UCIOJIb30BATH NPUOOPETEeHHbIE 3HAHNS M YMEHUS B
NMPAKTHYECKOM eATEeJIbHOCTH U IMOBCECAHECBHOM KU3HHU J1JIA:

- BBITIOJTHEHUS pacueToB 1O ¢opMysiaM, COCTaBIICHHUS (POPMYJI, BBIPAKAIOITIX
3aBUCUMOCTH MEX]y peajlbHbIMU BEJIMYMHAMM; HAXOXKJICHUSI HYKHOU (POpMysibl B
CIIPaBOYHBIX MaTEpHalaXx;

- MOACIUPOBAHUS TMPAKTUYECKUX CUTyallMd M MCCIEIOBAHUA TIOCTPOCHHBIX
MOJIeJIel ¢ UCII0JIb30BAaHUEM amnmnapara anreOpsl;

- OMHUCAHUS 3aBUCUMOCTEN MEeXay (PU3NYECKUMHU BEIMYMHAMHU COOTBETCTBYIOIIUMH
dbopmylIaMu TIPU UCCIICAOBAHUN HECIIOKHBIX MPAKTUYECKUX CUTYAIIH;

« HTHTEPIPETAINU TPaPUKOB peaIbHBIX 3aBUCHMOCTEH MEX Ty BEIMUMHAMU;

- pacro3HaBaTh FreoOMeTpUIECKHE (DUTYPHI, pa3IndaTh UX B3aHMHOE PACIIOIOKCHHE;

YdeHuK HAYYUTCH UCIOJIb30BATh NPUOOPETEHHbIE 3HAHNSA U YMEHUS B
NMPAKTHYECKOM AeATeILHOCTH U NOBCEAHCBHOM KU3HM /IS

- BBICTpauBaHUs apryMEHTalMd NpH JoKa3aTrelbcTBe (B (opmMe MOHoora H
Jhaora);

- PacCriO3HaBaHMSI JIOTHYECKH HEKOPPEKTHBIX PaCCyKICHH;

- 3aIIMCU MAaTEMATUYECKUX YTBEPKICHUH, I0Ka3aTENIbCTB;

- AaHAJIN3a PEaJbHBIX YHUCJIOBBIX JAHHBIX, MPEJICTABICHHBIX B BHUJIE JUArPAMM,
rpaukoB, TaOMII;

- peIIeHUs] TMPaKTUYECKHX 3a7a4 B TMOBCEIHEBHOW U MpodecCHuoHaIbLHON
NEATEIbHOCTH C HCIIOJIB30BAHUEM JIEWCTBUIM C YHCIAMH, HOPOLEHTOB, JJIHH,
oaAei, 00beMOB, BPEMEHH, CKOPOCTH;

- peuieHus] y4eOHbIX W MPAKTHYECKUX 3a/ay, TPEOYIOIIUX CHCTEMaTUYECKOTO
nepebdopa BapuaHTOB;

- CPABHEHHMSI IIAHCOB HACTYIUICHHS CIyYalHBIX COOBITHM, OIIEHKH BEPOATHOCTHU
CIIy4ailHOro COOBITHSI B MPAKTUYECKUX CHUTYALUSX, COMOCTABIEHUS MOJEIU C
pEAIbHOM CUTYaLUEH;

- IOHUMAaHUS CTATUCTUYECKUX YTBEPKICHUH.

Y4eHuk Hay4yuTCs

- IPOBOJIUTHh HECIJIOKHBIE JI0KA3aTENbCTBA, MOJIy4aThb NPOCTEUIINE CIEACTBUS W3
W3BECTHBIX MWJIM paHee IMOJYYEHHBIX YTBEPKICHUW, OLEHUBATH JIOTHYECKYIO
NPaBUIBHOCTh PACCYXIEHUM, WCIONb30BaTh MPUMEPHI Uil WUIFOCTPALMH U
KOHTPIPHUMEPHI JIs1 ONPOBEPKEHUS YTBEPKACHUM;

- U3BJIEKaTh MH(OpMalLMIO, TPEACTABICHHYIO B TaliHIlaXx, Ha JAMarpaMmax,
rpadukax; COCTaBJIATh TaOIUIbl, CTPOUTH JUATPAMMBI U TpaUKH;



» p€IIaThb KOM6I/IHaTOpHBI€ 3a7lauy IMYTEM CUCTCMATHYCCKOTI'O r[epe6opa BO3MOJKXHBIX
BAapHUAHTOB, a4 TAKXEC C UCIIOJIb30BAHUCM IIpaBHUJIa YMHOXCHUA;

* BBIYHUCJIATh CPEAHNUEC 3HAUCHUA PE3YIILTATOB HSMepeHHﬁ;

* HAXOAUTb YaCTOTY CO6I)ITI/I§I,, HCIIOJIb3YyA COOCTBCHHEIC H3.6J'IIOI[CHI/I$I N TOTOBBIC
CTaTUCTUYCCKHUC JAHHBIC,

« HAXOOUTb BCPOATHOCTHU CquaﬁHBIX COOBITHH B HpOCT@fIHII’IX ClIy4dasax,

B xoe u3yueHusi reoMeTpuu

Y4eHUK HAYYUTCH

- n300pakaTb TeoMeTpUIeCKre (PUTYpPHI; BHITIOIHATH YEPTEKHU IO YCIOBHIO 33]1a4;
OCYIIECTBIISITh IpeoOpa3oBanus Guryp;

- pacmo3HaBaTh Ha YePTEKaX, MOMEIIAX U B OKPYKAIOIICH 00CTAHOBKE OCHOBHBIC
MPOCTPAHCTBEHHBIC TEIa, N300paKaTh UX;

« BBIUUCIIATH 3HAYEHUS TEOMETPUICCKUX BEJIMYMH (JIJTUH, YIIIOB, IIOIIACH,
00BbeMOB); B TOM uucie: i yriioB oT 0 1o 180° onpenensaTe 3HaUCHUS
TPUTOHOMETPUUECKUX (DYHKIIMH MO 3aJJaHHBIM 3HAYEHUSIM YIJIOB; HAXOIUTh
3HAYEHUS] TPUTOHOMETPUYECKUX (PYHKIUHI 110 3HAYEHUIO OJTHOM U3 HUX, HAXOIUTh
CTOPOHBI, YIVIbI U TUIOILIAIU TPEYTOJbHUKOB, IJTMHBI JOMAHbBIX, IYT OKPY>KHOCTH,
TJIOIIA/IE OCHOBHBIX TEOMETPUYECKUX PUTYP U (PUTYDP, COCTABICHHBIX U3 HUX;

- pelaTh TeOMETPUUECKUE 3a]aul, ONTMPAsCh HA U3yUYEHHBIE CBOICTBA UTYp U
OTHOILLICHUMN MEXIAY HUMU, IPUMEHSSI TOTIOJTHUTEIbHBIE TOCTPOCHUS,
anreOpanyecKuil 1 TPUTOHOMETPUUYECKUHN arlrmapar, CooOpaKeHuss CAMMETPHUH;

- IPOBOJIUTH JOKA3aTEIbHbBIC PACCYKICHUS MPU PEIICHUN 3a]1a4, UCTIOJIb3YS
H3BECTHBIC TEOPEMBI, OOHAPYKMBasi BO3MOXKHOCTH JIJISI KX UCIIOJIb30BAHUS;

. pelIaTh NPOCTEUINE TIIITAHUMETPUUECKHUE 3a/1a41 B TPOCTPAHCTBE;

Y4eHUK MOJYyYUT BO3MOKHOCTh HAYYHUTHCS

MCI0JIb30BaTh MPUOOpPEeTEeHHbIE 3HAHNS U YMEHHUS B MPAKTHYECKOTi
NeATEJHLHOCTH U TIOBCETHEBHOM KNU3HU IS

- OIIMCAHMSI peabHBIX CUTYaIlMi Ha SI3bIKE TCOMETPHH;

. PacyeTOB, BKITIOYAIOIINX MPOCTEHIITEe (hOPMYITHI;

- PCIIICHHUS TEOMETPUICCKUX 3a/1a4 C UCIIOJIb30BAHHEM TPUTOHOMETPHH;

- pCIIICHHUS IPAKTHYECKHX 3a71a4, CBI3aHHBIX C HAXOXKICHHUEM ICOMETPHUCCKHIX
BEJIMYMH (MCITONIB3YS MPU HEOOXOAMMOCTH CIIPABOYHUKH M TEXHUYCCKUE CPEICTRA);
MOCTPOCHHUI TeOMETPHUSCKIMH HHCTPYMEHTaMH (JTMHEHKA, YTOJbHUK, ITUPKYIIb,
TPAHCIIOPTHUD).

IIpenmeTHBIE pe3yabTAThI

9 kJjacc (anaredpa, reomerpusi)
B pe3yibTaTe H3yuyeHHUsI MATEeMATHKHU BBIMNYCKHUK
HAYYHUTCH NOHUMAMDb:
CYLIECTBO MOHITUS MAaTEeMAaTUUYECKOTO JI0KAa3aTEIbCTBA, IPUMEPHI
JI0Ka3aTeabCTB;
CYLIECTBO MOHSITHUSA AJITOPUTMA, TPUMEPHI AJITOPUTMOB;
KaK MCMOJb3YIOTCS MaTeMaTu4eckue GopmMyiibl, ypaBHEHUS U HEPABEHCTBA,
KaK MOTPEOHOCTH MPAKTUKYU MPUBEIH MaTEMaTUYECKYIO HAYKY K
HEOOXOAMMOCTH pacCIIMPEHUSI MOHATHS YHUCTA;



BEPOSATHOCTHBIN XapaKTep MHOTUX 3aKOHOMEPHOCTEN OKPYKAIOLIEro MUpa;
KaK1UM 00pa3oM reoMeTpusi BOZHUKIIA U3 NPAKTUUYECKUX 3a7a4 3eMJIeMepHs,
IpUMEPHI FTEOMETPUUECKUX OOBEKTOB U YTBEPKAECHUIN O HUX, BaXKHBIX JUIS
NPAKTUKU;

CMBICJI HJAEANTU3AINH, IO3BOJIAIOIMUN PEIIaTh 3a1a41 peaJIbHON
JNENCTBUTEIBHOCTU MAaTEMaTUYE€CKUMHU METOIAMH.

B pe3ynbrare u3ydyeHuss MaTEMATUKHA BBIMYCKHUK

Hayuumcs:

COCTaBJISITh OYKBEHHBIE BRIPAXEHHS U (HOPMYJIIBI MO YCIOBUSIM 3a7ay;
OCYHIECTBIISITh B BEIPAXKECHUIX U GOpPMYNax YMUCIOBbIEC MOJACTAHOBKU U
BBIMOJHSATh COOTBETCTBYIOLIUE BBIYMCIEHUSI, OCYLIECTBIATh MOJICTAHOBKY
OJIHOTO BBIPAXKEHUS B JIPyroe, BEIpaXkaTh U3 GOPMYII OJIHY IEpEMEHHYIO Yepe3
OCTaJIbHBIC;

BBIITOJIHATH OCHOBHBIC I[CﬁCTBHfI C MHOI'O4JICHaAaMH H C aHF€6pquCCKHMH
,Z[pO6SIMH; BBIIMOJIHATDE Pa3JIOKCHUC MHOI'OYJICHA HA MHOKUTCIIN, BBIIIOJIHATD
TOXKIACCTBCHHBIC Hp606pa30BaHI/IH palruOHAJIbHBIX BprEl)KGHHfI;

IIPUMCHATD CBOMCTBA apI/I(I)MeTH‘-IGCKHX KBaJApaTHBIX KOpHeﬁ JJIS1 BBIYUCIICHU A
3HAYEHUM U HpCO6p330BaHHﬁ YHCJIIOBBIX BBIpEDKGHHfI, coacpiKauux
KBaJpaTHBIC KOPHHU;

pemaTh JUHEWHBIC, KBAIPATHBIE YPABHEHUS U PAlMOHAJIbHBIE YPABHECHMU,
CBOJSIIIMECS K HUM, CUCTEMBI IBYX JUHEUHBIX YPABHEHUN U HECIOXKHBIE
HEJIUHEHUHbIC CUCTEMBI;

pemars JMHEWHBIE U KBaJPATHBIE HEPABEHCTBA C OJHOM NEPEMEHHOMN U UX
CHCTEMBI;

peliaTh TEKCTOBbIE 3a/lauM aIre0panyecKuM METOJI0M, HHTEPIPETUPOBATh
MOJYYEHHBIN pe3ynbTar, IPOBOJAUTH OTOOP pELICHUM, HCXOIS U3
GbopMyIHUpPOBKY 3a7a4H;

n300pakaTh YKciIa TOUKAMU Ha KOOPJAMHATHOW NPSIMOI;

ONPENENATh KOOPAUHATHI TOYKHU IJIOCKOCTH, CTPOUTH TOUYKH C 3aJaHHBIMHU
KOOpAMHATaMM; N300paxkaThb MHOKECTBO PELUICHUHN JIMHEIHOTO HEpaBEHCTBA

pacrno3HaBaTh apupMETHUYECKUE U TEOMETPUIECKUE NTPOTPECCUU;

peliaTh 3a7a4u ¢ MpUMEeHEeHuEeM (POpMYIbl 00IIEeTO YieHa U CYMMBbI
HECKOJILKUX TIEPBBIX UJICHOB;

HaXOJUTh 3HAYCHUs PyHKIMU, 3a7aHHON opmynoi, Tabnuieit, rpagukom mo
eé apryMeHTy; HaXOJQUTh 3HAUCHHS apTyMEHTA IO 3HAYCHHUIO QYHKIIUH,
3aJlaHHOU rpadUKOM MU TaOIUIeH;

OTIUCHIBATh CBOMCTBA U3YYCHHBIX (DYHKIIUH, CTPOUTH UX TpadUKH.
TMI0JIb30BaThCS TECOMETPUUYCCKUM SI3BIKOM JUTSI OTTMCAHMSI IIPEAMETOB OKPYIKAOIIIETO
MUpa;

pacrmo3HaBaTh TeOMETPUIECCKHUE (PUTYpHI, pa3InyaTh X B3aHMHOE PACIIOJIOKCHUE;
M300pakaTh TEOMETPUYECKUE (DUTYPHI; BBITIOIHATH YEPTEKHU IO YCIOBHIO 33134,
OCYIIECTBIISITh IpeoOpa3oBanus Guryp;

pacrno3HaBaTh Ha YepTekKax, MOJEISAX U B OKPYKAIOIIEH 00CTAaHOBKE OCHOBHBIE
MPOCTPAHCTBEHHBIC TEIa, N300paXKaTh UX;



B MMPOCTEUIIINX CIyYasiX CTPOUTh CEUEHUSI M pa3BEPTKH MPOCTPAHCTBEHHBIX TET,
MIPOBOJIUTH OTEPALUM HaJ BEKTOPaAMH, BEIYUCIIATD JJIMHY M KOOPAMHATHI BEKTOPA,
YTOJI MEXIY BEKTOPaMHU;

BBIYUCIISITh 3HAUCHUS TEOMETPUUECKUX BEJIMYWH (IJIMH, YIJIOB, TIJIOMIAICH,
00BeMOB); B TOM uucie: juis yriioB oT 0 1o 180° onpenensaTh 3HaUCHUS
TPUTOHOMETPUUECKUX (DYHKIIHIA 110 33JaHHBIM 3HAYCHUSIM YTJIOB; HAXOIUTh
3HAYEHUS] TPUTOHOMETPUICCKUX (DYHKITUH TTO0 3HAYCHUIO OJHOU W3 HHUX, HAXOIUTh
CTOPOHBI, YIJIbI U TUIOLIAU TPEYTOJbHUKOB, IJIMHBI JOMAHBIX, IYT OKPY>KHOCTH,
TJIOIIA/IE OCHOBHBIX TEOMETPUYECKUX PUTYP U (DUTYDP, COCTABICHHBIX U3 HUX;

BBIIYCKHUK HAYYMTCS

- IPOBOJUTHh HECIJIOKHBIE J10KA3aTEIbCTBA, MOJIy4YaThb MPOCTEHMILINE CIENCTBUS U3
U3BECTHBIX MWJIM paHEE TMOJIYYEHHbIX YTBEP)KICHUM, OILICHUBATH JIOTUYECKYIO
IPAaBWIBHOCTh PACCYKICHUM, HCIOIb30BaTh NPUMEPHl Ui WUIIOCTPAlMU U
KOHTPIPHUMEPHI JIJIs1 ONPOBEPKEHUS YTBEPKACHUM;

- U3BJI€KaTh MH(POpPMALIMIO, TMPEJICTABICHHYI0 B Ta0nuuax, Ha JaAuarpammax,
rpaukax; COCTaBJIATh TAOIUIbI, CTPOUTH TUArPAMMBI U TPAQUKU;

- pemiaTh KOMOMHATOPHBIE 33/1a4M MIYTEM CUCTEMATHYECKOrO Mepedopa BO3MOKHBIX
BApUAHTOB, a TAKXKE C UCIOJIb30BAHUEM MPABHIIA YMHOKEHHS,;

- BBIYUCJISITh CPEJTHNE 3HAUYCHUS PE3YJIbTaTOB U3MEPEHUI;

- HAXOJIUTh YacTOTy COOBITHSA, UCHOJIb3YSd COOCTBEHHbIE HAOJIONEHUS U TOTOBBIE
CTaTUCTUYECKHUE TAHHBIE;

- HAXOJUTh BEPOSITHOCTH CIIy4YallHbIX COOBITUI B IPOCTEHIINX CIyyasix;

MOJIYYUT BO3MOKHOCTHh HAYYMTBHCH HMCIOJb30BATh NPHOOpPETEHHbIC 3HAHUS H
YMEHHUS B IPAKTHYECKOM AeATeJbHOCTH U MOBCEIHEBHOM KM3HU JJIS:

- BHICTPAWBaHUs apryMEHTallud TpU JlOKa3zareiabCcTBE (B (opMe MOHOJOra M
JMasnora);

- pacrio3HaBaHMsI JIOTHUECKH HEKOPPEKTHBIX PACCYKICHHI;

- 3aIIUCU MAaTEMATUYECKUX YTBEPKIACHUH, 10Ka3aTEIbCTB;

- aHaNIM3a peaJbHbIX YHUCJIOBBIX [AHHBIX, NPEJICTABICHHBIX B BUJE JUarpamm,
rpadukoB, TabJINULL;

- peUIeHUs] MPaKTHUYECKHX 337a4 B T[OBCEJHEBHOM U MpodecCHOHATbHON
NEeATEIbHOCTH C HCIOJIb30BAHUEM JIEWCTBHM C YWCIaMU, HPOLEHTOB, [JIMH,
oaaeii, 00beMOB, BPEMEHH, CKOPOCTH;

- pelieHus y4eOHbIX M MPAKTUYECKUX 3ajad, TPeOyIOIIMX CHCTEMAaTUYECKOTro
nepebopa BapHaHTOB;

- CPAaBHEHMs ILIAHCOB HACTYIJICHUS CIy4yalWHBIX COOBITUH, OLEHKH BEPOSITHOCTH
CIIy4allHOTO COOBITHSI B TMPAKTUYECKUX CHUTYalUsX, COIMOCTABICHUS MOJIEIH C
pEaIbHOM CUTYaLIUEN;

« IOHUMAaHHUSl CTATUCTUYECKUX YTBEPIKICHUN.



I11. Conep:xanne npeamera.
Mopaynb anrebpa.

7 KJjacce

Marematnueckuil s3bIK. MaremaTuyeckas MOJIEIb

Uucnosblie BeIpakeHusl. Anredpanueckue BhlpakeHus. Maremaruueckuil si3bIk.
Maremarnyeckas Mozielb. JINHEHHOE YpaBHEHHUE C OTHOM IEPEMEHHOM.
KoopaunarHas npsimasi.

Jluneiinas QyHKIMSA

KoopaunarHas miockocTs. JINHENTHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU U €TI0
rpaduk. Jluneiinas GyHkius u ee rpaduk. Jluneinas gpynkius y=Kx. Bzanmuoe
pacrnonoxeHnue rpaduKkoB TUHEHHBIX (YHKINH.

CucTeMbl ABYX JIMHEHHBIX YPABHEHUN C ABYMSI IEPEMEHHBIMU

[loHATHE CUCTEMBI ABYX JIMHEWHBIX YPABHEHUN C ABYMS NIEPEMEHHBIMU. MeTon
MoJICTaHOBKHU. MeToj anredpandeckoro ciaoxkeHusi. CUCTeMbI IByX JTMHEHMHBIX
YpaBHEHU C IBYMS MEPEMEHHBIMU KaK MaTeMaTUYECKHUE MOACIIHN PeaIbHBIX
CUTyalHi.

CreneHp C HaTypajJbHBIM ITIOKA3aTENEM U €€ CBOMCTBA

CremneHp ¢ HaTypaJbHBIM [MOKA3aTEJIEM U €€ CBOWCTBA.

Opnounensl. Oniepanuu HaJl OTHOWICHAMU

Opnounen. CranaapTHbli BUA ogHOWwIeHA. ClloKeHUE, BBIUYUTAHUE, YMHOKEHHE U
JI€JICHNE OJTHOYWICHOB.

MHuorounensl. Onepanuu HaJ, MHOTOWICHAMHA

Muorouien. CtaHaapTHbIN BuJ MHOrowieHa. CloKeHHe, BBIYUTAHUE,
YMHOKEHUE U JIeJIEHUE MHOTOUJIeHOB. DOpMYyITbl COKPAIIEHHOTO YMHOXKEHHUS.
Pa3noxxeHre MHOTOWIEHOB HA MHOKUTEU

Pa3noxxeHre MHOrO4JIeHa Ha MHOKUTENW. BbiHEeceHrne 00111ero MHOKHUTENS 3a
ckoOku. Crioco0 rpynmnupoBKH.

OyHKIUA y=x2 '

OyHKIEs y=x° 1 ee rpaduk. [padudeckoe pemeHne ypaBHeHHiA.

JlaHHBIC 1 PSAIBI TaHHBIX. YIIOPSAAOYEHHBIC PSALI TaHHBIX. Tabmuia
pactipenenenus. Heunciaossie psiipl qaHHbIX. CoCTaBICHUE TaOHIT
pacnpeneneHuil 6e3 ynopsounBanus JaHHbIX. YacTora pesyasrara. Tabmuna
pacripeneneHus yactot. [IponieHTHBIC YacTOThI. TaOIUIIBI pacipeieICHUs] YaCTOT
B IpoleHTax. [ pynnmupoBKa TaHHBIX.
Mopnyab anreopa.
8 Knacc

AnreGpandeckue qpoou.

[TonsiTue anredbpandeckoit 1podu. OCHOBHOE CBOMCTBO anredOpanyeckoit
npoou. CokparnieHue aaredOpandeckux apooeii.

CroxxeHue u BRIYUTAHUE anreOpandeckux apooeii.

YMHOXEHUE U AelieHue anredpanyeckux apobeit. Bo3Begenue
anreOpandeckoi ApoOU B CTETICHb.



PannonanbHoe Bolpaxkenue. PaunonanpbHoe ypaBHeHue. Pemienue
palMOHAJIBHBIX YpaBHEHUH (MIepBbI€ MPEACTABICHUA).
CreneHb ¢ OTpUIATEILHBIM L[€JbIM MMOKA3aTEIEM.

OyHkius ¥ = % Cpoiictsa KBaJIpaTHOTO KOPHS
Pannonansubie uncna. [loHaTue kBagpaTHOro KOPHS U3 HEOTPHUIATEIBHOTO
yucna. Uppanuonanbsubie ynciaa. MHOXECTBO JeMCTBUTEIbHBIX YHCEI.

OyHkUA > = I ee croiicTra n rpaduk. Beinyknocts Gpynkiuu. O61acThb
3HAYCHUH PYHKIUH.

CaoiicTBa KBaJipaTHBIX KOpHeH. [IpeoOpa3zoBanmne BolpaKeHUN, COMEPKAIINX
omepaluio U3BJICYECHUS KBaApaTHOTO KOpHS. OCBOOOXKIEHUE OT
UPPAIMOHAIBLHOCTH B 3HAMEHaTelle ApoOou. Moayllb e CTBUTEIHHOTO YHCIIa.

i
Kpanparnanas GyHKims y = kx°. OyHKIus x
Oyuxius y = kX%, ee rpaduk, cBoiicTBa.
_k
OyHKIHA X, ee cBoMcTBa, rpaduk. 'mnepbona. Acumnrora.

[TocTpoenue rpa@ukoB GyHKIUNA IO U3BECTHOMY I'paQuKy QyHKIUU
KBanpatHsiii TpexwieH. KBagparnunas GpyHkus y = ax’ + bx + ¢, ee
cBoiicTBa u rpaduk. [lonstue orpannuenHoit pynkuuu. [loctpoenue u
yTeHHUEe IrpauKOB KyCOUYHBIX (PYHKIIUM, COCTaBICHHBIX U3 (PYHKIIUHA.
I'paduueckoe pemieHne KBaJpaTHbIX YpaBHEHUH.

KBanpaTHbie ypaBHEHUSA

KBanparnoe ypaBHenue. [IpuBegeHHoe (HenpuBeIeHHOE) KBaApaTHOE
ypaBHeHue. [lonHoe (HenmonHoe) kBajgparHoe ypaBHeHue. KopeHb
KBAaJpAaTHOTO ypaBHEHHUs. Pemenne KkBaapaTrHoro ypaBHEHU METOIOM
Pa3JI0KEHUSI HA MHOKUTEIN, METOJAOM BBIJCIEHUS IMOJHOTO KBAaApara.
JAuckpuMuHaHT. POpMynbsl KOpHEN KBaApaTHOTO ypaBHeHus. [lapamerp.
YpaBHeHUe ¢ mapaMeTpoM (HayaabHbIC MPEJCTABICHUS ).

ANTOPUTM pELIEHUS PAMOHAJIIBHOTO YpaBHEHHUA. bUKkBagpaTrHoe ypaBHEHHE.
MeTton BBeIeHUS HOBOM MEPEMEHHOM.

PanuoHnanbHbIe ypaBHEHUS KaK MAaTEMaTUUE€CKUE MOJIEIIN PEaJIbHBIX
CUTYAaIUH.

YacTHbie ciiydyan GOpMyJibl KOPHEH KBaJIpaTHOTO YPaBHEHUS.

Teopema Buera. Pa3noxeHue KBaApaTHOrO TPEXUJICHA HA JIMHEHUHBIE
MHOXXUTEIH.

UppaunonaneHoe ypaBHeHHEe. MeToa Bo3BeAeHU B KkBaapar. [lepsbie
NpEACTaBICHHS O PABHOCHJIBHBIX U HEPABHOCHUJIBHBIX MPE0OpPa30BaHUIX
ypaBHeHus. [loctoponnue kopHu. IIpoBepka KopHEN.

HepaBeHncTBa

CBoiicTBa YMCIOBBIX HEPABEHCTB.

HepaBeHncTBo ¢ nepeMeHHON. PellieHue HepaBeHCTB ¢ IEPEMEHHOM.
JIuneliHoe HepaBeHCTBO. PaBHOCHIIBHBIE HEPABEHCTBA. PaBHO CUJIBHOE
npeoOpa3oBaHUE HEPABEHCTBA.

KBanpaTtHoe HepaBeHCTBO. AJNTOPUTM PEUICHUS KBAAPATHOTO HEPABEHCTBA.



Bo3spacrarwmas dyakuus. YosiBaromas ¢yukinus. UccnenqoBanue GyHKIMNA Ha
MOHOTOHHOCTb (C MCTIOTb30BAHUEM CBOWCTB YHMCIIOBBIX HEPABEHCTB).
[TpubnuxeHHBIC 3HAYEHUS NEHCTBUTEIBHBIX YUCEN, MOTPEITHOCTH
NpUOIMKEHUS, TPUOTUKEHNE TI0 HEJOCTATKY U U30BITKY. CTaHIapTHBINA BU
qucla.

JepeBo BapuanToB. IIpocTeiiniue BeposiITHOCTHbIE H KOMOMHATOPHBIE 3a1a4H.
OpraHn30BaHHbIN IEPEOOP BApUAHTOB

Moaynb anrebpa.
9knacc

HepaBeHcTBa 1 cucTeMbl HEPaBEHCTB.

JluneliHoe U KBaJpaTHOE HEPABEHCTBO C OJIHOM MEPEMEHHOM, YaCTHOE U o01Iee
pelieHne, paBHOCUIILHOCTh, PABHOCUIIbHBIE ITpeoOpa3oBaHus. PalmonanbHbie
HEpaBEHCTBA C OJIHOM NIEPEMEHHOM, METO] HHTEPBAJIOB, KpHUBast 3HAKOB, HECTPOTHE
U CTPOTHE HEPABEHCTBA. DJIEMEHT MHOKECTBA, ITOJAMHOKECTBO JaHHOTO
MHOKECTBA, ITyCTOe MHOKeCTBO. [lepeceuenne u 00beTMHEHNE MHOKECTB.
Cucrembl JTMHEHHBIX HEPABEHCTB, YACTHOE U 00IIee PEIIeHUe CHCTEMbI HEPABEHCTB.
Cucrembl ypaBHEHHI.

PanmonanpHOE ypaBHEHHE C ABYMSI TICPEMEHHBIMH, PEIIICHUE YPABHEHUS C ABYMS
MePEeMEHHBIMH, PABHOCUJILHBIC YPaBHEHUS, PABHOCHIIBHBIC TIPEOOPa30BaHUA.
['padmk ypaBHEHHS, cCHCTeMa YpaBHEHUH C IBYMsI TICPEMEHHBIMH, PEIICHHEC
CHUCTEMBI YPaBHEHUH C IBYMsI IEPEMEHHBIMUA. METO/T TOACTAHOBKH, METO/T
aNre0pandecKoro CIOKEHHS, METO] BBEJICHUS HOBBIX ITEPEMEHHBIX, TpadudecKkuit
METO/I, PABHOCHJIbHBIC CHCTEMBI YPAaBHCHHM.

Uwucnosbie GyHKIIUU.

@OyHKIUs, 00JACTh ONMPEEICHIE U MHOXXECTBO 3HaYCHUN (DYHKIIHH.
AHaIUTUYECKUM, rpadUUeCKUid, TAOTMYHBIN, CIIOBECHBIM CITOCOOBI 3aJaHUs
bynkuuu. ['padux byakuun. MOHOTOHHOCTH (BO3pacTaHue U yObIBaHKE) (DYHKIIHH,
OTPaHUYECHHOCTh (DYHKIIMHM CHU3Y U CBEPXY, HAUMEHbIIIEE U HAauOOJIbIIIee 3HAUYCHUS
dbyHKIMU, HenmpepbIBHASA (DYHKIIHS, BBITYKJIasi BBEPX WU BHU3. DJIEMEHTAPHBIC
dbynkuuu. YetHas u HeuetHast GyHKIMH U ux rpaduxu. CreneHHble QyHKIIUU C
HaTypaJbHBIM MOKa3aTeIeM, UX CBOMCTBA U rpaduku. CBoWcTBa U rpaduKu
CTETICHHBIX (DYHKIIMIA ¢ YETHBIM M HEUETHBIM TOKA3aTEIIMHU, C OTPUIIATETHHBIM
IIEJIBIM TTOKA3aTEeIIeM.

[Iporpeccun.

Yucnosas nocienoBareabHOCTh. CriocoObl 3aaHusT YHCIIOBOM
nocyeoBaTeIbHOCTH. CBOMCTBA YHCIIOBBIX MTOCIIEIOBATEILHOCTEH, MOHOTOHHAS
MOCJIEIOBATEILHOCTD, BO3PACTAIOIIAS MIOCIIEI0BATEIbHOCTD, YOBIBAIOIIIAS
MOCJIEIOBATEIHLHOCTh. ApudMeTruecKas mporpeccus, pa3HOCTh, BO3paCTaIOIas
porpeccusi, KOHeUHas nporpeccus, Gopmysa n-ro 4ieHa apuMeTHaecKon
nporpeccuu, popmMyiia CyMMbI YJIEHOB KOHEYHOU apru(hMETUUECKON TPOTPECCHH,
XapaKTEPUCTHUECKOE CBOUCTBO apudMeTndeckoi nporpeccun. ['eomerpruyeckas
porpeccusi, 3HaMeHaTe b MPOTPECCUM, BO3PACTAIOIIAS POTPECCHsI, KOHEUHAS
nporpeccusi, (Gpopmylia n-ro WwieHa reOMeTPUIECKOM mporpeccuu, opmysia CyMMBI
YJICHOB KOHEYHOU TeOMETPUYECKOM MPOTPECCUH, XapaKTEPUCTUICCKOE CBOMCTBO



reOMETPUYECKOM MPOrPECCUH.

DneMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPUU BEPOSATHOCTEM.

MeTtop! penieHus: npocTeHnX KOMOMHATOPHBIX 33/1a4 (11epedop BapuaHTOB,
IIOCTPOEHUE JIepEBa BApUAHTOB, IPABUJIO YMHOXKEHU ). PakTopuan. O0muit psin
JAHHBIX U PSJI JAaHHBIX KOHKPETHOTO U3MEPEHNs, BapHaHTa psiia JaHHbIX, €€
KpPaTHOCTh, YaCTOTa U MPOIEHTHAS YacTOTa, CTPYINITUPOBAHHBIN Psi/I JaHHBIX,
MHOTOYTOJIBHUKH pacnpeneneHus. O0bem, pazmax, MOJIa, CPEIHEE 3HAUCHHE.
CrnyyaiiHble COOBITHS: JOCTOBEPHOE U HEBO3MOXKHOE COOBITHSI, HECOBMECTHBIE
COOBITHS, COOBITHE, TPOTUBOIIOIOKHOE JTAHHOMY COOBITHIO, CyMMa JIBYX
ciydaitHbeIx coObITHil. Kinaccuueckast BeposiTHocTHas cxeMa. Kimaccuueckoe
OTIpe/IeTICHNE BEPOSTHOCTH.

CopepxaHue npegmera.

Moayab reomerpus.
7 Kj1ace

HavanbHble reomeTpruyecKue CBEICHUS
Hauanbubie mnoHsTus miaHuMeTpuu. [eomerpuueckue ¢urypol. Ilonstue o
paBeHcTBe ¢uryp. Otpe3ok. PaBeHcTBO oTpe3KkoB. JJIMHA OTpe3Ka U €€ CBOICTBA.
VYron. PaBenctBo ymioB. BenwmumHa ymia wm ee cBoiicTBa. CMEXHBIE U
BEPTUKAJIBHBIC YIUIBI U UX CBOMCTBA. llepnieHIuKynsIpHBIE IPSAMBIE.
TpeyrosbHUKU
TpeyronpHuk. IIpusHaku paBeHCTBa TPEYrOJIBHUKOB. [leprieH iukysap Kk npsamMon.
Menuanel, OHUCCEKTpUCHI U  BBICOTBI  TpeyroibHUKa. PaBHOOeApEeHHBII
TPEYTOJBHUK M €ro coictBa. OCHOBHBIE 3aJla4yd HAa MOCTPOEHHUE C IMOMOIIBIO
LUPKYJISI U TUHEUKH.
[TapayutenbHbIe TPSIMBIE
[Ipu3Haku mapajIeabHOCTH HOPSAMBIX. AKCHOMAa NapajUyIeAbHBIX MPSMBIX.
CBolicTBa NapaAJUIENbHBIX MPSIMBIX.
CooTHOIIEHUST MEKy CTOPOHAMH U YITIaMU TPEYTOJIbHUKA
CymMma yrnoB TtpeyroibHuka. COOTHOLIEHUS MEXKIYy CTOPOHAMH W  yITIaMH
TPEYrOJIbHUKA. HepasenctBo TPEYTrOJIbHUKA. Hexoropsie CBOWCTBA
NPSAMOYTOJIbHBIX ~ TPEyrOJAbHHUKOB. lIpuM3Hakm  paBeHCTBA  IPSIMOYTOJIBHBIX
TPEyroJIbHUKOB. PacctosHume or TOukM 10 mnpsaMou. PaccrosHue wmexnay
napajuleIbHBIMU NPSAMBIMH. 3a/1a4i Ha TOCTPOCHHUE.

Monyab reomerpusi.

8 Knacc

YeThIpexXyrojabHUKU.

MHOTOYTOJIbHUK, BBINTYKJIBIA MHOTOYTOJIBHUK, YETBIPEXYTOJb HUK.
[Tapamienorpamm, ero cBorMcTBa U npusHaku. Tpanenus. [IpsmMoyronsHuK,
poMO, kBajapart, ux cBoiicTBa. OceBas M EHTpaJIbHAA CUMMETPHH.
[Inomans.

[TonsiTue nmomanyu MHOTOYroJibHUKA. [lnomanau npsiMoyroibpHUKa,
napa’jjienorpamMma, TpeyroibHuka, Tpanenuu. Teopema [ludaropa.



[TogoOHBIE TPEYTOJIBHUKHU

[TogoOubie TpeyronbHuku. [Ipu3Haku nonodus TpeyroibHukoB. [IpuMenenue
noao0us K J0Ka3aTeJIbCTBY TEOPEM M pelieHuo 3a1ad. CUHYC, KOCUHYC U
TAHT€HC OCTPOTO yIJia MPsIMOYTOJIbHOTO TPEYTOJbHUKA.

OKpyKHOCTb.

B3aumHoe pacnosioxkeHue npsiMmod u okpyxkHoct. KacarenpHas k
OKPY>XHOCTH, €€ CBOMCTBO U NMpu3HaK. [[eHTpanbHble U BOUCAHHBIC YTIIbI.
YeTtnipe 3aMeuaTesibHbIE TOUKU TPEYroJibHUKA. BrincanHas u onvcanHas
OKPY>XHOCTH.

MonyJab reomerpusi.
9 Knacc

BexkTopsl.

[louarue BekTopa. PaBeHCTBO BekTOpOB. CJOXKEHHWE UM BBIYUTAHHE BEKTOPOB.
YMHOXXEHUE BEKTOpa Ha 4MCiO0. Pa3nokeHue BEKTOpa MO JIBYM HEKOJUIMHEAPHBIM
BekTopaM. Koopaunarel BekTopa. [Ipocreiimme 3agaun B KOOpUHATaX. YPaBHEHUSA
OKPYKHOCTH U nipsiMou. [IpuMeHeHrne BEKTOPOB U KOOPAWHAT IIPY PEIICHUH 3a/1a4.
Meron koopauHAar.

Koopaunatel Bektopa. IIpocreiimime 3amauni B KOOpAMHATaX. YpaBHEHUS
OKPYKHOCTHU U npsMOU. [IpuMeHeHre BEKTOPOB U KOOPAUHAT IIPY PELLICHUH 3a/1a4.
CooTHOIIEHUSI MEXIy CTOpPOHAaMHM M yIaMH TpeyroiabHuka. CkanspHoe
IIPOU3BEICHUE BEKTOPOB.

CuHyc, KOCMHYC W TaHI€HC yria. TeopemMbl CHHYCOB U KOCHUHYCOB. Pemienue
TPEyroJbHUKOB. CKaJISIpHOE MPOU3BEACHUE BEKTOPOB M €ro IMPUMEHEHUE B
FEOMETPUYECKUX 3a/1a4ax.

JInmnHa OKpYKHOCTH M IUIOIIAIb Kpyra.

[IpaBunbHbIE MHOTOYrOJbHUKH. OKpPYKHOCTH, OIKMCAHHAS OKOJO IPaBUIBLHOIO
MHOIOYrOJIbHUKA M  BOMCaHHasgs B Hero. IlocTpoeHue  mpaBUIIBHBIX
MHOTOYTOJIbHUKOB. [[nmuHa okpyxxkHoctu. [nomans kpyra.

JBrxeHus.

OtoOpaxkenue miaockoctu Ha cebst. [lonarue nBrkenus. OceBas W IEHTpabHas
cummerpud. [lapamnensnsiii nepenoc. [loBopot. Hanoxxenus u 1BUKEHUS.

HauanbHble CBEI€HUS U3 CTEPEOMETPUH.

[Tpenmer crepeomerpun. I'eomerpuueckue Tena U MOBEPXHOCTU. MHOTOTrpaHHUKH:
npusMa, MapajieNenumnesn, nupamuaa, GopMyasl JJIsi BBIUMCICHHUS HX OOBEMOB.
Tena m NOBEPXHOCTH BpallleHUs: LUIUHAP, KOHYC, cdepa, map, GopMysabl s
BBIUMCIICHHSI MX TUIOIA I TTOBEPXHOCTEH 1 0OBEMOB.

OO0 akcuoMax TIAHUMETPUH

becena 06 akcmomax reoMeTpuu.

OO0 akcuoMax IIAHUMETPHH.

AKCHOMBI TUTAaHUMETPHH.



VI.Temarudeckoe NJIaHUPOBAHUE

7 kaacc ajaredopa (68 yacon)

Paspnen M3y4yaemblit MaTepua Kou-Bo N3 uux
4acoB KOHTPOJIbHbIE
padoThI
1 1. MaremMaTu4ecKkuii sI3bIK. 9
MaremaTtudeckasi MOJIeTb.
2 Jluneiinas GyHKIMS. 10 1
3 Cucremsl IBYyX JTUHEUHBIX 7
ypaBHEHUH C IBYMS IEPEMEHHBIMH.
4 CrereHb ¢ HaTypaJIbHBIM TIOKa3aresieM 6 1
Y €€ CBOMCTBA.
5 Opnounensl. Oniepanuu HaJl 6
OHOWICHAMH.
6 MHorousniensl. Oniepanuu HaJ 9
MHOTOYJICHAMH.
7 Pa3noxxeHre MHOTOYJIEHOB Ha 10 1
MHOXKHTEITH.
8 OyHKIUA y = x> 7
7 Hrtorosoe nmoBropeHue 4 1
nuToro 68 4
7 kaacc reomerpus (34 yaca)
Paznen HN3y4yaembiii MaTepuaJl Kou-Bo N3 Hux
4acoB KOHTPOJIbHBIE
padoThbI
1 HauanbHbie reOMETPUUYCCKHC 5 1
CBEICHMUSI.
2 TpeyroibHUKH. 8 1
3 [TapaniensHbie IpsMBbIC 7 1
4 CoOTHOIICHUST MEXTy CTOPOHAMH U 9 1
yIJIaMH TPEYTOJbHUKA
5 [ToBropenue. Pemenue 3a1ay. 5 1
UTOIro 34 5
8 kiacc anredpa (68 yacon)
Paznea N3yuyaembiii MaTepuaJl Kou-Bo N3 Hux
4acoB KOHTPOJIbHbIE
padoThI
1 AnreGpandeckue qpoomu. 14 1
2 OyHKIUS y=dx . CBoiicTBa 12
KBAJIPAaTHOTO KOPHSI.
3 KBanpatnunas ¢yukius. DOyHKIUsS 12 1

k
y==
x-




4 KBagparHble ypaBHEHHS. 13 1
5 HepaBeHcTaa. 10
6 IToBTOpEHME 7 1
UToro 68 4
8 kiacc reomerpus (34 yaca)
Paznen N3yuaemslii MmaTepua Komn-Bo N3 uux
9acoB KOHTPOJIbHbIE
padoThI
1 YeThIpexXyroJbHUKHY. 7
2 [Tmomtans. 7 1
3 [TogoOHbIE TPEYTOJLHUKH. 9
4 OKpY>XKHOCTb. 8 1
5 IToBTOpEeHME 3 1
UTOT'O 34 3
9 ksacc aaredopa (68 yacon)
Pazaen HN3y4yaembiii MaTepuaJl Kou-Bo N3 Hux
4acoB KOHTPOJIbHbIE
padoThbI
1 PanmonansHpie HEpaBEHCTBA M UX 11 1
CHCTEMBI
2 CucrteMbl ypaBHEHUN 10 1
3 UwncnoBsie QyHKIHH 14 1
4 [Tporpeccun 11 1
5 DIeMeHThI KOMOMHATOPHUKH. 10
CTaTuCTUKH U TEOPUU BEPOSITHOCTEN
6 [ToBTOpEHUE 12 1
UTOT'O 68 5
9 kiaacc reomerpus (34 yaca)
Pazaen HN3yyaembiii MaTepuaJl Koa-Bo N3 Hux
4acoB KOHTPOJIbHbIE
padoThbI
1 IToBTOpEeHME Kypca 8 Kiacca 2
2 BekTopsl 4 1
3 Merton koopauHaT 3)
4 CooTHOLIEHUSI MEXYy CTOPOHAMH U 3) 1
yoiamMu  TpeyroibHuka. CKaaspHOe
IPOU3BEJICHIE BEKTOPOB
5 JlnuHa OKPY)KHOCTHM M IUIOHIA/b 6 1




Kpyra

JBroxeHus 4

HauanbHble CBEJICHUS u3 4

CTEPEOMETPHUH

IloBrOopenue. Pemenue 3amay. 4 1
UTOro 34 4




