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|. [TosicHuTENAbHAA 3ANUCKA

PabGowass mporpamMmma 1o MaTemaTtuke pa3paboTaHa Ha OCHOBAaHHUHU CIEAYIOIINX
HOPMATHUBHBIX JOKYMEHTOB:

denepanbHBIi TOCYNAPCTBCHHBIH 00pa30BaTeNbHBIA CTaHAAPT OCHOBHOTO OOIIEro
oOpazoBanus (yTBEpXKIAEH  TpuKazoM MuHHUCTepcTBA OOpa3oBaHWS H HAyKH OT
17.12.2010 Ne1897),

OOIT OO0 MBOY Ilkona Ne 59 r. 0. Camapa,

Anrebpa,7 kmacc. Metoauueckoe mocoOue ans yuuTens, (pabodne MTporpaMMbl)
MopnkoBuu A.T., Cemenos I1.B., U3narensctBo "MHEMO3HMNHA", 2019

Anrebpa,8 kmacc. Metoauueckoe mocoOue ans yuuTens, (pabodne MTporpaMMbl)
MopnkoBuu A.T., Cemenos I1.B., U3narensctBo "MHEMO3HNHA", 2019

Anrebpa,9 kimacc. Meroauueckoe mnocobue s yuutens, (pabodwe MporpaMMbl)
Mopakosuu A.I"., Cemenos I1.B., Uznarenscteo "MHEMO3MHA", 2019

['eomerpusi. COopHuk pabouux mporpamm. 7-9 wiaccel, Coct. Bypmuctposa T. A. AO
N3narensctBo «IIpocBemenue», 2019

VueOHUKH:

Anrebpa,7 kiacc, Mopakosuu A.l., Hukomaes H. I1. UzgarensctBo "MHEMO3UNHA",
2021

Anreopa,8 kiacc, Mopakosuu A.I., Hukonaes H. Il. U3narenscteo "MHEMO3NHA",
2019

Anre6pa,9 kiacc, Mopakosuu A.Il., Hukonaes H. II. N3marensctBo "MHEMO3NHA",
2019

I'eomerpus, 7-9 knacc, Aranacsu JI.C., byryzoB B.®., KagomuesC.b. u apyrue , AO
«3narensctBO «IIpocBemenne», 2018

OO0mas xapakrepucTuka y4eOHOro npeamera.
MaremaTtrdeckoe 00pa3oBaHHe B OCHOBHOM IIKOJIE CKJIQIbIBACTCS U3 CIICIYIOIINX
coJiep>KaTeIbHBIX KOMIIOHEHTOB (TOYHbIE Ha3BaHUs OJIOKOB): apugmemuxa; anzeopa;
2eomempus; J1emMeHmvl KOMOUHAMOPUKU, MeOPUU 6ePOAMHOCHEll, CHAMUCMUKU U
JI02uKU. DTN COiepKaTeIIbHBIC KOMITOHEHTHI, Pa3BUBAsCh HA MPOTSHKEHUN BCEX JICT
00ydJeHHUsI, €CTECTBEHHBIM 00Pa30M IMEPEIICTAIOTCSA U B3aUMOJICHCTBYIOT B YU4EOHBIX
Kypcax.
HMemnn:

OBnazieHue CUCTEMON MaTeMaTUYECKUX 3HAHUM U YMEHHI, HEOOXOAUMBIX JIJIst
MPYMEHEHUS B MPAKTUYECKON JEATEIbHOCTH, U3YUYECHUSI CMEXHBIX TUCIUTIINH,
IPOAOIKEHHS] 00pa30BaHUS.

dopMupOBaHUE MTPEACTABICHUN O METOJIaX MATEMAaTUKHN KaK YHUBEPCAIBHOTO SI3bIKA
HAayKHd U TEXHUKH, CPEACTBA MOJICIIMPOBAHUSA SIBJIEHUM U ITPOLECCOB.

Pa3BuTre nHTYMIINN, HHTEJUIEKTA, JIOTUYECKOTO MBILIJICHHS, ICHOCTU U TOYHOCTH
MBICJIH, YJIEMEHTOB aJITOPUTMHUYECKON KYJIBTYPhI, COCOOHOCTH K MPEOI0JICHUTO
TPYAHOCTEN.



4. BocmnuraHue KyJlbTypbl TUYHOCTH, OTHOILIEHUS K MAaTEMaTUKE KaK 4acTu
00111e4eIOBEYEeCKON KYJbTYPhI, UTPAIOIIE 0COOYI0 POJib B 0011IE€CTBEHHOM Pa3BUTHH.

3agauu:

- 0CO3HAHHUE TOT0, KAK MaTeMaTUYECKU ONpeesieHHbIE (DYHKIMHU OIUCHIBAIOT
peanbHble NPOIECCH U 3aBUCUMOCTH, YMEHHUE TPUBOAUTH IIPUMEPHI;

- YMEHHME MOJICIIMPOBATh PEAJIbHBIE CUTYallUU;

- IOHUMAaHHE TOTO, KaK MOTPEOHOCTU IMPAKTUYECKON JEATENBHOCTH YEI0BEKA
IPUBEIU K PACIIUPEHUIO TOHATHS YUCIA;

- IOHUMaHHE TOTO, KaK UCIOJIb3YIOTCSI MaTeMaTuueCcKue (popMyJibl, ypaBHEHUS U
HEPaBEHCTBA; YMEHUE MPUBOAUTH MIPUMEPHI UX TPUMEHEHHUS JIJIs1 PEIICHUS
MaTeMaTHYeCKUX U MPAKTHYECKUX 3a]1ay;

- CITIOCOOHOCTH MMOHUMATD CYIIECTBO MOHATUS MAaTEMaTHUECKOTO JOKa3aTebCTBa,
JITOPUTMA JCHCTBUS, IPUBOIUTH UX IPUMEPHL;

- CITIOCOOHOCTH MPOBOANTH MAaTEMAaTUYECKOE UCCIIEOBaHNE, AHATU3UPOBATH,
000011aTh, 1€7IaTh BHIBOJIHI,

- IPUMEHEHNUE YHUBEPCAIbHBIX YUEOHBIX ACHCTBUN (aHANIN3, CpaBHEHHUE, 0000IIEHUE,
KJIacCU(pUKALMS) sl yHOPSAJOUMBAHMSI, YCTAHOBJICHUS 3aKOHOMEPHOCTEN HAa OCHOBE
MaTeMaTH4eCcKuX (PaKkToB;

- 0CO3HAHHUE BEPOSITHOCTHOTO XapaKTepa MHOTUX 3aKOHOMEPHOCTEN OKPY>KAIOILIETO
MUPa; IOHUMAHUE CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

- OCYIIECTBJICHHUE [TOMCKa HEOOX0IMMOM HH(OpMaluU B y4eOHOM U CTIpaBOYHOU
auteparype u B InTepHere;

- OCYIIIECTBIICHHUE MTPOBEPKHU X0JIa PEUICHHSI U OIICHKHU Pe3yJabTaTa BHIMIOTHEHUS
MaTeMaTHIeCKOTO 3a/1aHus, OOHAPYKEHHE U UCTIPABICHHUE OIINOOK.

[IpenMer MaremaTuka COCTOUT U3 JBYX MOAYJEH: anredpa u reoMeTpus.
[To yueOHOMY TUTaHYy [UJIsl peau3aliuy IporpaMmMbl MPEIyCMOTPEHO:
B 7 kimacce 204 gaca, B HeJleIr0- 6 4acos,

u3 HuX: anredpa 136 yacos, B Henemto -4 yaca,
reomeTpus 68 yacoB, B HEJEIIO -2 Jaca,

B 8 ximacce 204 gaca, B HeJleN0- 6 4acoB,

u3 HuX: anredpa 136 yacos, B Henemo -4 yaca,

reoMeTpus 68 yacoB, B HEJIEIIO -2 yaca.
B 9 ximacce 204 gaca, B HeJlemo- 6 4acos,

u3 Hux: anredpa 136 yacos, B Henento -4 yaca,

reomeTpus 68 4acoB, B HEJIEIIO -2 Yaca.

1. IuuHOCTHBIE, METATIPEIMETHBIE U MPeAMETHbIE
pe3yJbTaThbl OCBOEHHsI YUeOHOr0 nmpeaMera

JInuHOCTHBIE pe3yabTaThl.
Y yuenuka OyayT chpopMHUPOBAHBI:
1. yMeHus SICHO, TOYHO, TPAMOTHO M3JIaratb CBOU MBICIM B YCTHOW M MHUCHbMEHHOM
pe4M, TOHUMATh CMBICII ITOCTABICHHOM 3a/1a4M, BBICTPAUBATh APTyMEHTALNIO, TPUBOANTH
IIPUMEPBI U KOHTPIIPUMEDBIL;



2.yMEHUsl paclo3HaBaTh JOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJIMYATh
runoresy ot (axkTa, BbIpadaTbiBaTh KPUTUYHOCTH MBILIICHUS;

3. YyMEHHUS KOHTPOJUPOBATh IMPOLIECC U pe3ylbraT ydyeOHOH MareMaTuyecKon
NEeSATEeTLHOCTH;

4. yMeHUsI BbIpa0aThiBaTh CHOCOOHOCTH K  3MOLMOHAIBHOMY  BOCIPHUSTHIO
MaTeMaTH4eCKUX 0ObEKTOB, 3a/1a4, PEIICHUHN, pacCyKICHUN;

O.MpeCTaBlICHUs O MaTreMarTM4yeckoil Hayke Kak cdepe  dYeloBeuecKou
JEATEeIIbHOCTH, TMPEACTABICHUSI O JTamax €€ pPa3BUTUS M 3HAYUMOCTH [JIs Pa3BUTHS
MBWIN3ALUN

6. KpeaTUBHOCTh MBINIJICHUS, WHUIIUATUBY, HAXOAYUBOCTh, AKTUBHOCTH IPHU
pElIeHNN MaTeMaTUYeCKUX 3a/1a4;

MeTanpeaMeTHble pe3yJIbTAThI.

Y4eHUK HAYYUTCS:

1. BUIETh MaTEeMaTUYECKYIO 3a/ladyy B KOHTEKCTE MPOOJIEMHOM CUTyallud B JPYTUX
JTUCHUIUIMHAX, B OKPYXKAIOIIEH KU3HH;

2. HAXOJUTH B PA3JIUYHBIX UCTOYHHMKAX MH(OpMAIUIO, HEOOXOIUMYIO JUIsl pelIeHuUs
MaTeMaTH4eCKuX MpoOJieM U MIPENCTABIATh €€ B OHIATHOU (hopMe; MPUHUMATH PElICHUE
B YCJIOBUSIX HETIOJIHON U M30BITOYHOM, TOYHOU U BEPOATHOCTHOM MH(MOPMAIINH;

3. MOHUMAaTh U HMCIOJB30BaTh MATEMaTHYECKHUE CPEJCTBA HAMIAIHOCTU (Tpaduku,
quarpaMMbl, TaOIMIBI, CXeMbl W JAp.) [ WUIIOCTpallud, WHTEPIpPETAInH,
apryMeHTaIllH;

4. BBIJIBUTATh TUMOTE3bI TIPU PEIICHUH YY€OHBIX 3aJ]1a4 M MOHUMATh HEOOXOIUMOCTh
WX TIPOBEPKHU;

5. IPUMEHATh HHIYKTUBHbIE U JACAYKTHUBHBIC CIOCOOBI PpPACCYXICHUU, BUICTH
pa3JIMYHbIC CTPATErUHU PEIICHUS 3a/1a4;

6. TOHUMATh CYIIHOCTb QJITOPUTMUYECKUX MPEANUCAHUN U yMETh JCHCTBOBATH B
COOTBETCTBHHM C NIPEIJIOKEHHBIM aJITOPUTMOM,;

7. yMETh CaMOCTOSITEJIBHO CTaBUTh IIEJIM, BHIOMPATh U CO3[aBaTh AJITOPUTM JIJIs
perieHus: yueOHbIX MaTeMaTUIECKUX MpooiIem;

8. YMETh IJIAHUPOBATh U OCYIIECTBIATh ACATEIbHOCTD, HAIPABIECHHYIO HA PELICHUE
3a71a4 UCCIIEA0BATENbCKOTO XapaKTepa;

0.y4eHUK TIONyYUT TIEPBOHAYATBHBIC TIPEACTABICHUS 00 HUIEIX €M METo/Iax

MaTeMaTUKu Kak 00 YHUBEPCAJIbHOM S3bIKE HAyKHM M TEXHHMKH, O CpPEICTBaX

MOJICJIMPOBAHUS SIBIICHUM U TIPOLIECCOB;

IIpeameTHBIE pe3yabTaThI
7 kiacc (aaredpa, reomeTpus)

B 7 knacce npu uzyuenuu anzeoput
YUEHUK HAy4umcs NOHUMATh:

® CYIIECTBO MOHITUA MaTEMAaTUUECKOTO JOKA3aTEIbCTBA; PUMEPHI JOKA3aTEIbCTB;

® CYIIECTBO MOHATUS AJITOPUTMA; TPUMEPHI AITOPUTMOB;

"  KaK MCIOJB3YIOTCS MaTeMaTudeckue (Gopmyrbl, ypaBHEHHUS U HEPABEHCTRA,;
MPUMEPHI KX IPUMEHEHUS IJIl PEIICHUS MAaTEMATUYECKUX U TPAKTUYECKUX
3ajad4;

" KaK MaTeMaTU4EeCKH OMpeelieHHbIe (PYHKIIMH MOTYT ONTUCKHIBATH PEabHbIC
3aBUCHUMOCTH; IPUBOJUTH NMPUMEPHI TAKOTO OITUCAHUSI;



KaK NMOTPEOHOCTH MPAKTUKYU IPUBEIN MATEMATUYECKYIO HAyKy K HEOOXOIUMOCTH
pacLIMpEHHMs] IOHATHS YNCIIA,;

BEPOATHOCTHBIN XapaKTep MHOTHUX 3aKOHOMEPHOCTEN OKPYKAOLIETO MUPA;
IIPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

KaKMM 00pa3oM reoMeTpHsi BOSHUKIIA U3 MIPAKTUUECKUX 3a]1a4 3eMJIEMEpUs;
IPUMEPBI FEOMETPUUYECKUX OOBEKTOB U YTBEPKICHUM O HUX, BAKHBIX JJIs
MIPaKTUKH;

CMBICJI U €aIN3alUH, IO3BOJIIONICH pelaTh 3a4a4u PeaJbHOU
JNEHCTBUTEILHOCTU MaTeMAaTUYECKUMHU METOAAMU, IPUMEPBI OLTHOOK,
BO3ZHHKAIOLIUX MPU UACATH3ALNN;

YUEHUK HaAYUUmcs:

BBIIIOJIHATH OCHOBHBIE IEUCTBUS CO CTENEHAMM C LIEIBIMH MOKA3aTEIIMH, C
MHOTOWIEHAMHU U C ajaredpandecKuMu APoOsSMU; BBITIOIHSITH Pa3iokKeHHUE
MHOTOWIEHOB Ha MHOYKUTEJN; BBIIIOJIHATH TOK/IECTBEHHBIE TPEO0Opa30BaHuUs
palMOHAIBHBIX BBIPAKECHU;

penarb JIMHEHHbIE, CBOASAIIMECS K HUM, CUCTEMBI IBYX JIMHEWHBIX YPaBHECHUN;
pelIaTh TEKCTOBBIE 3a/1a4l aaredpandeckuM METOI0M, UHTEPIPETUPOBATh
NOJyYEHHBIN PE3YNIbTaT, IPOBOAUTH OTOOP PELICHUM, UCXOs U3 GOPMYITHPOBKU
3a/1a4y;

M300paXkaTh YKciia TOUKAMU Ha KOOPJAUHATHON NPAMON;

ONPEAENATh KOOPAUHATHI TOUYKH MJIOCKOCTH, CTPOUTh TOUKH C 33JJaHHBIMU
KOOpAMHATaMH; N300paxkaTb MHOXKECTBO PELICHUH JTMHEMHOTO HEPAaBEHCTRA;
HAXOJIUTh 3HaUeHUs (PYHKUIUHU, 3aJaHHON (HOpMyIIoil, TabIuIel, rpaduKoM 10 ee
apryMeHTYy; HaXOJUTh 3HAYE€HUE apryMEHTA M0 3HAYECHUIO (PYHKIINH, 3aJaHHOU
rpapuKoM Wi TabIUIEH;

ONPEAENATh CBOMCTBA PYHKIIMH MO €€ TpaUKy; MPUMEHATh rpaduyecKue
IIPEICTABIICHNUS [IPU PELICHNN YPaBHEHUH, CUCTEM, HEPABEHCTB;

OIKCHIBATh CBOMCTBA N3Y4YE€HHBIX (DYHKIUI, CTPOUTH UX Ipaduki;

Y4eHuK NoJIy4YuT BO3MOKHOCTb HAyYUTHCS UCIOIb30BATh IPUOOPETECHHBIE
3HAHMS U YMEHUS B IPAKTUYECKOM IESATEIIbHOCTH U TOBCEAHEBHOM JKU3HU IS
OIKCaHUs PealIbHbIX CUTYallNil Ha s3bIKE anreOphl;

pacyeToB, BKIIOYAIOLIUX MpocTenme GopMyIbl;

pElIeHHs MPAaKTUYECKUX 3a7a4 (MCOIb3ys MPU HEOOXOAUMOCTH CIIPABOYHHUKHU U
TEXHUYECKUE CPE/ICTBA);

BBINIOJIHEHHUS PACcU€TOB MO (pOopMysiaM, COCTABICHHS (POPMYJI, BBIPAKAIOIIUX
3aBUCUMOCTH MEXIY peallbHbIMUA BEIMUMHAMU; HAX0XKJICHUS HY>KHOU (DOPMYIIBI B
CIPABOYHBIX MaTepuasax;

MOJIETTUPOBAHUSI MPAKTUYECKUX CUTYAIIMI U UCCIEAOBAHUH MOCTPOEHHBIX
MoOJIeJIel C UCTIOIb30BaHUEM ammapara anreopsl;

OIKCaHUs 3aBUCUMOCTEN MEX Ty (PU3NUECKUMU BEIIMYMHAMU
COOTBETCTBYIOIIMMH (POPMYJIaMU IIPU UCCIIETOBAHUN HECIOKHBIX MPAKTUIECKUX
CUTYaLNH;

WHTEPIPETANNHA TPAPUKOB PEATTHHBIX 3aBUCUMOCTEN MEXK/TY BETMYMHAMY;

B xoxe usyyenus reoMmeTpum B 7 Kiacce



Y4yeHuk IMOJIYIUT BO3MOKHOCTD YCBOHUTD:

MOHSATHUE paBEHCTBA (pUryp;

MOHSITUE OTPE30K, PABEHCTBO OTPE3KOB;

JUIMHA OTPE3Ka U €€ CBOMCTBA;

MIOHSITUE YTOJ, PABEHCTBO YITIOB BEJIMYMHA yIJIa U €€ CBOMCTBA;
MIOHSITUE CMEXHBIC U BEPTUKAIBHBIE YITIbI U UX CBOMCTBA.
MTOHSATHUE NEPIEHINKYISPHBIC MPSIMBIE.

YdeHuk HAy4YUTCH:
CTPOUTH yTOJI;
ONPEAENATh TPAJAYCHYIO MEPY YIUIA;

Y4eHuk IMOJIYIHUT BO3MOKHOCTD YCBOUTD:

MPU3HAKU PABEHCTBA TPEYTOJbHUKOB;

MOHSATHE MEPIICHIUKYIIAP K MPSIMOM;

MOHSATHE MEIMaHa, OMCCEKTPUCA U BBICOTA TPEYTOIBHUKA;
PaBHOOEIPEHHBIN TPEYTOJIBLHUK U €70 CBOMCTBA;

Y4eHUK HAYYHUTCS:

peliaTh OCHOBHBIE 33/1a4U HA TOCTPOEHUE C TMIOMOIIBIO LIUPKYIIS M JIMHEHKH.
pelaTh 3a/1a4i UCIOJIb3ys MPU3HAKH PABEHCTBA TPEYTOJILHUKOB;
MOJIb30BaTHCS MOHSITUSIMUA MEIUAHbI, OUCCEKTPUCHI U BBICOTHI B TPEYTOJIbHUKE MPU
pelIeHnuy 3aay;

UCITIOJIb30BATh CBOMCTBA PAaBHOOEPEHHOTO TPEYTOIbHUKA;

MPUMEHSITH 33/1a9¥ HAa TOCTPOEHUE C MTOMOIIBIO IUPKYIIS U JIMHEHKH.

Y4eHnuk IMOJYIHUT BO3MOKHOCTD YCBOUTD:

IIPU3HAKU NTAPAJIIETIBHOCTH NPAMBIX;

aKCHOMY IIapajuIeIbHOCTH IPSIMBIX;

CBOMCTBA MAPAJUIEIBHBIX MPSIMBIX.

Y4eHUuK HAYy4YUTCH:

IIPUMEHSTH IPU3HAKA MMAPAJIIETBHOCTH MPSAMBIX;
MCIIOJIb30BaTh aKCUOMY MapaJJIENbHOCTH MPSAMBIX;
IIPUMEHSITh CBOMCTBA MAPAJUIEIBHBIX MPSIMBIX

Y4YeHHuK MOJIyYUT BO3MOKHOCTh YCBOUTD:

MIOHSATHE CyMMa YIJIOB TPEYTOJIbHUKA;

COOTHOIIIEHNE MEXY CTOPOHAMU U YIJIAMU TPEYTOJIbHUKA;
HEKOTOPBIE CBOKMCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB;
IIPU3HAKY PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB;

Y4eHuK HAy4uTCA:

pemars 3a1a4u UCIOJIb3ysl TEOPEMY O CYMME YITIOB TPEYTOJIbHUKA;
MCIIOJIb30BATh CBOMCTBA MPSMOYTOJILHOTO TPEYTOJIBHUKA;

pelars 3a1a4u Ha IIOCTPOCHUE.

OCHOBHBIE 33J1a4H Ha IIOCTPOCHHUE: IEJICHUE OTPE3Ka IOI0JIaM, IIOCTPOCHHE
TPEYTOJBHUKA IO TPEM CTOPOHAM, IMIOCTPOEHUE NEPIIEHANKYJIIAPA K IPSIMOM,
HOCTPOEHNE OMCCEKTPUCHI, AEJIEHUE OTPE3KA HA N PABHBIX YACTEH.



HUCITIOJIB30BAaTh HpI/IO6p€TCHHLIe 3HaHUA U YMCHHS B HpaKTH‘IGCKOﬁ ACATCIBPHOCTHU
)41 HOBCCI[HCBHOfI KU3HU.

IIpeameTHbIe pe3ybTaThI
8 kuacc (anredpa, reomerpus)

B 8 ki1acce npu uzyuenuu anzeopoi

YYCHUK HAYYHTCS

- pelIaTh JIMHEMHBIE W KBAJApPATHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HX
CUCTEMBI;

- pemiaTh TEKCTOBBIE 3aJayd aNreOpandeckKuM METOAOM, HWHTEPIPETUPOBATH
MOJTyYEHHBI PE3yNbTaT, MPOBOJUTH OTOOp pEIIeHUH, UCX0Ai U3 (POPMYITUPOBKH
3a/1a4u;

- 1300paXkaTh YMCiIa TOUKAMHM Ha KOOPAUHATHOM MPsAMOii;

« OIIPENIEIATh KOOPJAMHATBI TOYKH IUIOCKOCTH, CTPOUTH TOYKM C 3aJaHHBIMU
KOOpAMHATAMU; N300paXkaTh MHOXKECTBO PELLIEHUH JIMHEHHOTO HEPABEHCTBA,

- pacno3nagams apugmemuyeckue U 2eomMempuieckue npospeccuu; peuams
3a0ayu ¢ npumeHeHuem @Qopmynvl 0bwe20 YieHa U CYMMbl HECKONbKUX NePBbIX
YIEeHO8;

- HAXOJIUTh 3HAUYCHUs (PYHKIMH, 3aJaHHON (POpMYIIOi, TabiuLel, rpa@ukom, 1o ee
apryMeHTy; HaxOJUTh 3HAYEHUE apryMeHTa MO 3HayeHU0 (YHKUHUH, 3aJaHHOU
rpapuKoM WM TaOIUIEH;

- OIIPENENATh CBOMCTBA (YHKIMH IO €€ TIpaduKy; NPUMEHITh rpaduyeckue
IPEICTABIICHUS U PEIICHUH YPABHEHUH, CUCTEM, HEPABEHCTB;

- ONIMCBIBATh CBOMCTBA U3YYEHHBIX (DYHKILIMA, CTPOUTH UX TpadUKy;

YYyeHHK HAYYHUTCS UCIO0JIb30BATH NPUOOPETEHHbIE 3HAHUS M YMEHUS B
NMPAKTHYECKON AeSITeJIbHOCTU U NMOBCEIHEBHOM KU3HU IJIS:

- BBIMIOJIHEHHUST pacyeToB MO (opMynaMm, cOCTaBlieHHs (OPMYJI, BBIPAKAIOUIUX
3aBUCUMOCTH MEX]y peallbHbIMU BEJIMUYMHAMM; HAXOXJCHUSI HYKHOU (POpMYJIbI B
CIIPABOYHBIX MaTEpUaJIaXx;

- MOACIUPOBAHMUS TPAKTUYECKUX CUTyallMd MW HCCIEHOBAHUS IOCTPOEHHBIX
MOJIeJICH C UCIIOJIb30BAHUEM alllaparta ajareOphl;

- ONMCAHUS 3aBUCUMOCTEH MEXTYy (HU3NUSCKUMH BEIMYMHAMH COOTBETCTBYIOIIUMH
dbopMylIaMu TIPH UCCIICAOBAHUN HECIIOKHBIX MPAKTHYSCKUX CUTYAIIH;

« HHTEPIPETAIU TpapuKOB peaIbHBIX 3aBUCUMOCTEH MEXTy BEIMUNHAMM;

- pacro3HaBaTh TeOMETPUUECKHE (DUTYPHI, pa3IndyaTh UX B3aMMHOE PACIIOIOKCHHE;

YYyeHNK HAYYHUTCS UCNO0JIb30BATH NPUOOPETEHHbIE 3HAHNS M YMEHUS B
NMPAKTHYECKON AeSiITeJIbHOCTH M MOBCEAHEBHOM KU3HU IS

- BBICTpaWBaHUs apryMEHTallud TIPH J0KazaTelnbcTBe (B (opmMe MOHOIOra H
JIAaJora);

+ PAaCIIO3HABAHUS JIOTUYECKU HEKOPPEKTHBIX PACCYKICHUN;

» 3aIMCU MATEMATUYECKUX YTBEPKICHUM, JOKA3aTEIIbCTB;

- aHAJIM3a peaJbHbIX YHMCJIOBBIX JAHHBIX, MPEACTABJICHHBIX B BHJEC AHArPaAMM,
rpaukoB, TaOMII,



. pEllIEHUs1 MPaKTUYECKUX 3aJad B IOBCEIHEBHOM U NPO(eCCHOHAIBHOU
NEATEIbHOCTH C HCIIOJIB30BAHUEM JEWCTBUM C 4YHCIAMHU, IPOLEHTOB, JIHH,
wioniaied, 00beMOB, BpEMEHH, CKOPOCTH;

. pelieHuss y4eOHbIX M MNPAKTUYECKUX 3a7ad, TPeOyHIOIIUX CHCTEMATUYECKOTO
nepebopa BapHaHTOB;

- CPAaBHEHMS ILIAHCOB HACTYIUJICHUS CIy4yalHBIX COOBITUH, OLUEHKH BEPOSITHOCTH
CIIy4allHOTO COOBITHSI B TMPAKTUYECKUX CHUTYaIUSAX, COIMOCTABICHUS MOJEIU C
peanpHOM CUTYyallEH;

« IOHMMaHUs CTATUCTUYECKUX YTBEPKIACHUM.

Y4eHuK Hay4yuTCs

« IPOBOJUTH HECJIOKHBIEC JIOKA3aTeNIbCTBA, IOJIYy4YaTh IPOCTEHIIME CIECICTBUS W3
W3BECTHBIX WJIM paHEe TMOJYyYEHHBIX YTBEPKACHUN, OLIEHUBATH JIOTHUYECKYIO
IIPAaBWIBHOCTh PACCYKJCHUM, WCIOJIB30BATh IPUMEPHI Ul WUIIOCTPAUUUA U
KOHTPIPHUMEPHI I OIPOBEPKEHUS YTBEPIKACHUM;

- U3BJIEKaTh MH(OpMalMIO, MPEACTABICHHYI0 B TaOiauIax, Ha JAMarpaMMax,
rpauKax; COCTaBIATh TAOIUIIbI, CTPOUTH JUArpaMMbl U TpaduKy;

- pemaTth KOMOMHATOPHBIE 33/1a4 ITyTEM CHCTEMAaTUYECKOTo Iepedopa BO3ZMOKHBIX
BAPUAHTOB, a TAKXKE C UCIIOJIb30BAaHUEM IIPABWIJIA YMHOKEHUS;

« BBIYHCIIATH CPETHUE 3HAYCHHUS PE3YJIbTATOB U3MEPEHUM;

- HAXOJIUTh YacTOTy COOBITHSA, UCIOJIb3YSd COOCTBEHHbIE HAOJIIONEHUS U TOTOBBIE
CTaTUCTUYECKUE JaHHBIC,

« HAXOJIUTh BEPOSTHOCTH CIIYYalHBIX COOBITHI B IPOCTEHIINX CIyYasx;

B xoe u3yueHusi reoMeTpuu

Y4eHUK HAYYHUTCS

- U300paKaTh reOMETPUUECKUE (PUTYPBI; BHIOIHATD YEPTEKU IO YCIOBUIO 33]1a4;
OCYIIECTBIISTh IpeoOpa3zoBanus Guryp;

- pacmo3HaBaTh Ha YepTekKaxX, MOJIETISAX U B OKPY)KAIOIIEH 00CTaHOBKE OCHOBHBIC
MPOCTPAHCTBEHHBIC TEIa, U300paXKaTh UX;

- BBIYUCIISTH 3HAYCHHSI TEOMETPUUECKUX BEIMYUH (JIJTUH, YIJIOB, IUIOIIAICH,
00BEMOB); B TOM yuciie: s yrioB oT 0 1o 180° onpenensiTh 3HaUeHUS
TPUTOHOMETPUUECKUX (DYHKIIMH MO 3aJJaHHBIM 3HAUCHUSIM YTJIOB; HAXOAUTh
3HAYEHUS] TPUTOHOMETPUYECKUX (PYHKIUM 110 3HAYEHUIO OJTHOM U3 HUX, HAXOIUTh
CTOPOHBI, YIVIbI U TUIOIIAU TPEYTOJbHUKOB, IJIMHBI JOMAHbBIX, IYT OKPY>KHOCTH,
IO OCHOBHBIX T€OMETPUUECKUX PUTYpP U (PUTYp, COCTABICHHBIX U3 HUX;

- peniaTh reOMETPUYECKUE 3a/1a49H, ONMPAsCh HA U3YYCHHbIE CBOMCTBA QUTYDP U
OTHOLLIEHUI MEXAY HUMU, IPUMEHSS TOTIOJHUTEIbHBIE TOCTPOEHUS,
anreOpanydecKkuil 1 TPUTOHOMETPUYECKUIN anmnapar, COOOpaKeHUsI CHMMETPHH,

- POBOAUTH JOKA3aTEIbHbIEC PACCYKICHUS MIPU PEIICHUU 33/1a4, UCIOJIb3Ys
W3BECTHBIC TEOPEMBI, 0OHAPYKMBAsI BO3MOXXHOCTH JIJII UX MCTIOJIb30BaHNUS,

- pelaTh MPOoCTEUINe MIIAHUMETPUIECKHUE 3a]1a4K B TPOCTPAHCTBE;

Y4eHHUK NOJY4YUT BO3MOKHOCTH HAYYUTHCSH

HCNOJIb30BATH NIPHOOPETEHHbIE 3HAHUS M YMEHUS B IPAKTUYECKOM
NAESITeJIbHOCTH U TOBCEIHECBHOM KM3HM IS

« ONACAHUS PEAJIbHBIX CUTYallNi Ha SI3bIKE T€OMETPUU;

- PacU€eTOB, BKIIIOYAIOLIUX MpocTenue GopMyIbl;



- PEIICHHUsI TEOMETPUIECKUX 3a/1a4 C UCTIOJIH30BAHHEM TPUTOHOMETPHUU;

- pEIICHHUs IPAKTHYECKHX 3a71a4, CBI3aHHBIX C HAXOXKIEHUEM IeOMETPHIECKIX
BEJIMYMH (MCTIONB3YS MPU HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKHE CPEICTBA);
MOCTPOCHUI TeOMETPHUSCKIUMH HHCTPYMEHTaMH (JIMHEHKA, YyTOJbHUK, ITUPKYIIb,
TPaHCIIOPTHUD).

IIpeameTHbIe pe3yJbTaThl

9 kiacc (aaredpa, reomerpus)
B pe3yabTaTe H3y4eHusi MATEMATHKH BbINIYCKHUK
HAYYHUTCH HOHUMAMD:
CYIIECTBO MOHATUS MaTEMAaTUYECKOTO J10Ka3aTeNbCTBA, IPUMEPHI
JI0Ka3aTeNbCTB;
CYIIECTBO MOHATHUA aJrOPUTMaA, IPUMEPHI AITOPUTMOB;
KaK MCIIOJIb3YIOTCS MaTeMaTuyeckue GopMyIibl, ypaBHEHUsI U HEPABEHCTBA;
KaK HOTPpeOHOCTH MPAKTUKHU NMPUBEIN MATEMATUYECKYIO HAyKy K
HEOOXOIUMOCTH pAaCIIMPEHUS NOHITHUS YUCIa;
BEPOSATHOCTHBIN XapaKTe€p MHOTUX 3aKOHOMEPHOCTEN OKPYKAIOIIET0 MUPA;
KaKuM 00pa3oM reoMeTpHsl BO3HUKJIA U3 MPAKTUUYECKUX 3a/1ad 3eMIIeMepus,
NpUMEpPHl TEOMETPUUECKUX OOBEKTOB U YTBEPKAECHUNU O HUX, BAXKHBIX JJIS
NPAKTUKU;
CMBICJI U €aTU3all1H, TO3BOISAIONIMNA pelaTh 3aa4u peaabHON
JNEeNCTBUTEIBHOCTH MAaTEMAaTUYECKUMU METOIaMH.
B pe3ynbrare u3ydyeHuss MaTeEMAaTUKHA BBIMYCKHUK
Hayyumca:
COCTaBJISITh OYKBEHHBIE BBIpaXEHUS U (HOPMYJIbI IO YCIOBUSIM 3ajay;
OCYIIECTBIISITh B BEIPAXKEHUAX U (OpPMYyliax YHUCIOBbIEC MOJACTAHOBKU U
BBITNIOJIHATH COOTBETCTBYIOLIHUE BBIYMCIEHUSI, OCYLIECTBISATh NOACTAHOBKY
OJIHOTO BBIPA)KEHUS B JIpyroe, BbIpa)kaTh U3 GOPMYJI OJIHY IEPEMEHHYIO Yepe3
OCTaJIbHBIE;

BBITIOJIHSATH OCHOBHBIE JE€MCTBUS ¢ MHOTOUJIEHAMH U C ajaredpandecKkuMu
OpOOSMHU; BBIMOJHATH Pa3i0KEHUE MHOTOUYJIEHA Ha MHOXKUTEJH; BBIOJIHSITh
TOXJ€CTBEHHBIE MPEOOpPa30BaHUs PAUOHAIBHBIX BhIPAXKECHUN;

NPUMEHSTh CBOUCTBA apU(PMETUUECKUX KBAJAPATHBIX KOPHEH ISl BHIUMCICHUS
3HAUEHUU U peoOpa30BaHUM YHUCIOBBIX BBIPAXKEHUN, COAEPIKALIM X
KBaJIpaTHbIE KOPHHU;

pelmaTh JUHEWHBIC, KBAIPATHBIE YPABHEHUS U PAllMOHAJIbHBIE YPAaBHECHUS,
CBOJSIIIMECS K HUM, CUCTEMBI JIBYX JIMHEWHBIX YPABHEHUMN U HECIOKHBIE
HEJIUHEHHBIC CUCTEMBI;

pelaTh JUHEMHbIE U KBaJApaTHbIC HEPABEHCTBA C OJJHOU MEPEMEHHOUN U UX
CHUCTEMBI;

pelarh TEKCTOBbIE 3aJa4 aJIreOpandyeckuM METOJIOM, HHTEPIPETUPOBATH
NOJYy4YEHHBIN pe3yabTaT, IPOBOAUTH OTOOP pEIIeHUM, HCXOAS U3
bopMyITUPOBKH 3a/1a4H;

n300pakaTh YMCJIa TOUKAMU HAa KOOPJAWMHATHOU TIPSIMO;



onpCACaATh KOOPpAHWHATBI TOUKH IIJIOCKOCTH, CTPOUTHb TOYKHU C 3aJaHHBIMHA
KOOpAWHATAMMU, 1/1306pa>1<aTb MHO>XCECTBO pGII_IeHI/Iﬁ JIMHEHUHOTO HCPaBCHCTBA

pacmo3HaBaTh apu(PMETUUECKUE U TEOMETPUUYECKHE TPOTPECCHU;

pemars 3a1a4yu ¢ IpuMeHeHneM GOopMyibl OOIIETO YiIeHa U CyMMBI
HECKOJIBKHX MEPBBIX YJICHOB;

HaXOAUTh 3HAUEHUSI PYyHKIUH, 3alaHHON (HOopMyinoH, Tabnuueit, rpad koM 1o
e€ apryMEeHTY; HaXOJUTh 3HAYCHUS apryMeHTa M0 3HaYCHUIO PYHKIIUH,
3aJJaHHOM rpaduKOM HIU TaOIHIei;

OTMCHIBATh CBOMCTBA U3YYECHHBIX (PYHKIUN, CTPOUTH UX IpaduKu.
MIOJIb30BAThCS TEOMETPUUECKHUM SI3BIKOM IS ONTUCAHHUSI PEIMETOB OKPYKAIOIIETO
MUDA;

pacro3HaBaTh TeOMETPUICCKHUE (PUTYpHI, pa3IMyaTh UX B3aUMHOE PACIIOI0KCHHUE;
N300pakaTh TEOMETPUUCCKHE (DUTYPHI; BBITIOTHATH YEPTEIKHU 110 YCIIOBHIO 33]1a4;
OCYIIECTBIISITh IpeoOpa3zoBanus Guryp;

pacrio3HaBaTh Ha 4YepTekax, MOACIAX M B OKPYXKaroIeit 00CTaHOBKE OCHOBHBIC
MIPOCTPAHCTBEHHBIC TeJIa, H300paXkaTh UX;

B MIPOCTEUIIINX CIydastX CTPOUTh CEUSHUsS M pa3BEPTKH MPOCTPAHCTBEHHBIX TET,
MIPOBOANTH OIEpaIMy HaJ BEKTOPAMHU, BEIYHCIIATH JIJTMHY U KOOPAMHATHI BEKTOPA,
YTOJI MEXIY BEKTOPaMHU;

BBIYHCIIATH 3HAUCHUS TEOMETPUUICCKUX BEITUIHH (ITHH, YIJIOB, TJIOMIAICH,
00BbeMoB); B TOM uucie: i yriioB oT 0 1o 180° onpenensiTe 3HaUCHUS
TPUTOHOMETPUUCCKUX (DYHKITMH 110 3aJJaHHBIM 3HAUCHHSM YTJIOB; HAXOAUTh
3HAYEHUS] TPUTOHOMETPUYECKHUX (PYHKITUI 110 3HAYEHUIO OJTHOM U3 HUX, HAXOIUTh
CTOPOHBI, YIVIBI M TUTOIIAINA TPEYTOJbHUKOB, IJIMHBI JOMAaHBIX, IyT OKPY>KHOCTH,
TIJIOIIA/ICH OCHOBHBIX TEOMETPUICCKUX PUTYP U (DUTYDP, COCTABICHHBIX U3 HUX;

BBINYCKHUK HAYYHTCH

« IPOBOJUTH HECJIOKHBIE J10KA3aTENIbCTBA, IMOJIYy4YaTh NPOCTEUIIME CIIECICTBUS W3
W3BECTHBIX WJIA pPaHEE TMOJYYEHHBIX YTBEPKACHUN, OLEHUBATH JIOTUYECKYIO
MIPAaBWIBHOCTh PACCYKACHUN, MCIOJb30BATh MPUMEPHI I WUIKOCTPAUUA U
KOHTPIIPUMEPHI JJIsI OIPOBEPKEHNS YTBEPKICHH;

- U3BJI€KaThb MH(POpPMALIMIO, TPEACTABICHHYI0 B Ta0IuUax, Ha JAMarpammax,
rpadukax; COCTaBJIATh TaOIMIIbI, CTPOUThH JUATPAMMBbI U TpadUKy;

- pemaTth KOMOMHATOPHBIE 3314l TyTEM CHUCTEMATUYECKOro mepedopa BO3ZMOKHBIX
BAPUAHTOB, 4 TAKXKE C UCIIOJIb30BAaHUEM IIPABWIIA YMHOKEHUS;

« BBIYHUCIIATH CPEHUE 3HAUYCHMS PE3YJIbTATOB U3MEPEHUN;

- HAXOJUTh YacTOTy COOBITHS, MCIOJIb3Ysd COOCTBEHHbIE HAOIIOACHUS U TOTOBBIC
CTaTUCTUYECKUE JJAHHBIC;

- HAXOJIUTh BEPOSTHOCTH CIIYYalHBIX COOBITHI B IPOCTEHIIINX CIyYasix;

MOJIYYUT BO3MOKHOCTh HAYYHUThCH MCIOJIb30BATH NPUHOOpPETEHHbIC 3HAHUS W
YMEHHS B IPAKTHYECKON AeSITEJJbHOCTH U MOBCEAHEBHOM KU3HU [IJISA:

- BHICTpauBaHUs apryMEHTalMd TpH JoKaszaTelbcTBe (B (opme MoHoora Hu
JAajora);

+ pacro3HaBaHMS JOTUYECKH HEKOPPEKTHBIX PACCYKICHUM;

- 3aIIUCH MAaTEMATUYECKUX YTBEPKICHUH, 1OKA3ATEIIbCTB;



- aHAJIM3a PEATbHBIX YHCJIOBBIX JAaHHBIX, MPEACTABICHHBIX B BHUJE IUATPaMM,
rpaduKoB, TaOJIHII,

. peIICHUsI TPAKTUYECKUX 3a1ad B TOBCEIHEBHOH U TPOdeCCHOHATHLHOM
JIESATEIIBHOCTH C HCIOJB30BaHWEM JICWCTBUNA C 4YHCIaMH, MPOLEHTOB, JUIHH,
ioniaiel, 00beMOB, BpEMEHH, CKOPOCTH;

. pelIeHusT Y4eOHBIX M TPAKTUYECKUX 3a7ad, TPEOYIOMMX CHCTeMAaTHYECKOTO
nepebopa BapHaHTOB;

- CPABHCHUS IAHCOB HACTYIUICHHS CIIyYalHBIX COOBITHUH, OIICHKH BEPOSTHOCTH
CIIy4allHOTO COOBITHSI B TMPAKTHYECKUX CHUTYallUsAX, COMOCTABJICHUS MOJECIHU C
peanpHOM CUTYyalluEH;

- MTOHUMAaHHMSI CTATUCTHYCCKHUX YTBEPIKICHUH.

I11. Conep:xanne npeamera.
Mopaynb anrebpa.

7 KJace

Maremarnueckuii A3pIK. Maremarnyeckas MOJIEIb

YucnoBble BelpaxeHus. Alredpanyeckue BelpakeHusl. MaTemMaTnuecKkuil si3bIK.
Maremarnueckast MozieInb. JINHEMHOE ypaBHEHUE C OTHOW ITIEPEMEHHOM.
KoopaunarHas npsimasi.

Jluneiinas GyHKIMs

KoopannarHas miaockocTs. JIMHEHHOE ypaBHEHUE C IByMsI IEPEMEHHBIMU U €r0
rpaduk. Jluneiinas ¢pyHkius u ee rpaduk. Jlunerinas GyHkius y=kx. Bzaumuoe
pacnosiokeHne rpauKoB JIMHEHHBIX (PYHKIIUH.

CucreMsl ABYX JINHEWHBIX YPaBHEHUN C ABYMS IIEPEMEHHBIMU

[loHATHE CUCTEMBI ABYX JIMHEWHBIX YPABHEHUH C ABYMS NIEPEMEHHBIMU. MeTon
MoICTaHOBKHU. MeToz anredpandeckoro cioxkeHusi. CUCTeMbI IByX JTMHEWMHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU KaK MATEMaTHYECKUE MOJIENN PEAbHBIX
CUTYaLHi.

CreneHb c HaTypaJIbHBIM [TOKA3aTeJIEM U €€ CBOMCTBA

CreneHb ¢ HaTypaJbHBIM ITOKA3aTeJIEM U €€ CBOICTBA.

OpHounensl. Oniepaniiy HaJl OAHOYWICHAMU

Opnounen. CranaapTHbli BUA ogHOWwIeHa. Clio)KeHHE, BBIUYUTAHUE, YMHOKEHHE U
JIEJIEHUE OJTHOWICHOB.

MHuorounensl. Onepanuu Hai MHOTOWJIEHaMU

MHuorounen. CtanaapTHbIi Bua MHOrowieHa. CiiokeHre, BBIMUTAHUE,
YMHOKEHUE U JIeJIEHNE MHOTO4JIEHOB. DOPMYIIBI COKPAILIEHHOTO YMHOXECHHUS.
Pa3ioxeHne MHOrOWIEHOB Ha MHOKUATEIU

Pa3noxeHre MHOTOWIeHa Ha MHOXKUTENU. BbeiHEeceHne 00111ero MHOXKHUTEIS 3a
ckoOku. Crioco0 rpynmnupoBKH.

OyHKIUA y=x2 '

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

JlaHHBIC U PSABI TaHHBIX. YIIOPSAOUYEHHBIE Pl TaHHBIX. Tabmuia
pacnpenenenus. HeuncnoBeie psiabl naHHbIX. CocTaBiIeHUE TAOIUI]
pacnpeneneHuil 6e3 yrnopsjaounBaHus JaHHbIX. YacTora pesynbrara. Tabmuma



pacnpenenenus 4acToT. [IpouienTHbIe yacToThl. TaOnuilbl pacipeesieHus 4acToT
B MIpoOLIeHTaX. [ pynnmupoBKa TaHHbIX.
Monayab anreopa.
8 Knacc

AnrebOpaunueckue qpoou.

[Tonstue anredbpanveckoit 1podu. OCHOBHOE CBOWCTBO alredpanyecKoit
npobu. CokpanieHue aaredOpandeckux apooeii.

CroxeHne W BBIUMTAHUE alreOpanvecKkux ApooOeH.

YMHOKEHHE U JAeJeHne anreopandeckux apobeit. Bo3BeaeHnne
anredpandeckoi 1poOu B CTEIICHb.

PannonanbHOE BhIpakeHHe. PanmmonansHOE ypaBHeHUE. Penenue
palMoHaIbHBIX YPaBHEHUH (IIEPBBIC IPEICTABICHHUS).

CreneHp ¢ OTpULIATEIbHBIM LIEJBIM MOKA3aTEIEM.

Oynkuusa ¥ = x  Cpoticrea KBaJPaTHOI'O KOPHs
PanuonanpHbie yncna. [loHsTHE KBaAPATHOTO KOPHSA U3 HEOTPHULATEIBHOTO
yucna. MppannonansHblie uncia. MHOKECTBO AEMCTBUTEIBHBIX YUCEIL.

Oyuknusg + = J% e croticTra u rpaduk. Beinyknocts Gpynkiuu. O61acth
3HAYCHUUN PyHKIHMU.

CaoiicTBa KBaJipaTHBIX KOpHeH. [IpeoOpa3zoBanmne BoIpaKeHUN, COMEPKAIINX
OTIEpAaIMIO U3BJICUCHUS KBaAPaTHOTO KOpHs. OCBOOOXKAEHHUE OT
UPPAIMOHAIBHOCTH B 3HaAMEHaTeNe Apoou. Moaynb 1eHCTBUTEIHHOTO YUCIIA.

o

y=-=

KBanpatnunas GyHkIus y = k. OyHKIUA x
OyHKIUA y = kx®, ee rpaduk, CBOKWCTBA.

i

OyHKIHA 7T , €e cBolcTBa, rpaduk. 'unepbona. Acumnrora.
[Toctpoenue rpadukoB GyHKIUNA O U3BECTHOMY T'paPuKy GyHKIIUU
KBanparusiit Tpexuwien. KBagparuunasa GyHKIus y = ax> + bx + ¢, ee
cBoiicTBa u rpaduk. [lonstue orpannuennoit pynkuuu. [loctpoenue u
yTeHUE rpaduKOB KyCOUHBIX (DYHKIIUMA, COCTABICHHBIX U3 QYHKIIUM.
['paduueckoe pemieHne KBaJpaTHbBIX YpaBHEHUM.

KBanparusie ypaBHEHUSA

KBanparnoe ypaBHeHue. [IpuBenennoe (HeNpuBeIeHHOE) KBaJApaTHOE
ypaBHeHnue. [lonHoe (HenonHoe) kBagparHoe ypaBHeHHe. KopeHb
KBAaJpPAaTHOTO ypaBHEHHUs. Penmienne KkBaaApaTHOro ypaBHEHUS METOIOM
pa3nokKeHUsI Ha MHOXKUTEIU, METOJOM BBIJIEICHUS MOJHOTO KBaJaparTa.
JAuckpumuHanT. DopMynbl KOpHEN KBaApaTHOTO ypaBHeHus. [lapamerp.
YpaBHeHuE ¢ mapamMeTpoM (HadaabHbIC TIPEICTABICHUS).

AJITOpUTM peLIeHHs pallMOHAIBHOTO ypaBHEHH. bUKBagpaTrHoe ypaBHEHHUE.
MeTo BBEIEHUSI HOBOW EPEMEHHOM.

PanuonanbHbIe ypaBHEHUS KaK MAaTEMaTUYE€CKUE MOJEIN PEAJIbHBIX
CHUTYyaIui.

YacTHpie ciiydan GOpMyJbl KOPHEH KBaJIpaTHOTO YPaBHEHUS.



Teopema Buera. PaznoxeHne KBaApaTHOTO TPEXUJIEHA HA JIUHEW HbIE
MHOXHTEU.

HNppaunonanbHoe ypaBHeHue. MeToa Bo3BeneHUs B KBajpar. [lepBbie
NpEACTaBICHHS O PABHOCHJIBHBIX U HEPABHOCHUJIIBHBIX MPEOOPa30BaAHUSIX
ypaBHeHus. [loctoponHue kopuu. [IpoBepka KopHEN.

Hepasencrna

CBoiicTBa YMCIOBBIX HEPABEHCTB.

HepaBeHcTBO ¢ niepeMeHHON. PellieHne HEpaBEHCTB C IEPEMEHHOMU.
JInnerinoe HepaBeHCTBO. PaBHOCHIIBHBIE HEpAaBeHCTBA. PaBHO CHIbHOE
npeoOpa3zoBaHUE HEPABEHCTBA.

KBanpatHoe HepaBeHCTBO. ANTOPUTM pELICHUS KBAAPAaTHOIO HEPABEHCTBA.
Bospacraromas ¢pynkmus. YoeiBatomas Gyakius. McciaenoBanue GyHKIIUN Ha
MOHOTOHHOCTb (C MCIIOJIb30BAHUEM CBOWCTB YHUCJIOBBIX HEPABEHCTB).
[IpuOnu>keHHbIE 3HAYEHUS AEUCTBUTEIBHBIX YHCEJ, MOTPEIIHOCTh
NpUOIMKEHUS, TPUOIHKEHUE TTO0 HEJOCTAaTKy U U30bITKY. CTaHIapTHBINA BU
YyHUcJa.

Hepeo BapuantoB. [Ipocreiiiirie BepoSITHOCTHBIE 1 KOMOMHATOPHBIC 3a]1aUH.
OpraHu30BaHHbBIN TIEpeOOp BapUAHTOB

Moaynb anrebpa.
9Knacc

HepaBeHcTBa U cuCTEMBI HEPABEHCTB.

JIuneliHOE U KBaJpaTHOE HEPABEHCTBO C OJJHOM MEPEMEHHOM, YaCTHOE U o01Iee
pelIeHre, paBHOCUIBHOCTD, PABHOCHIIbHBIE ITpeoOpa3oBanus. PalioHanbHbIe
HEpaBEHCTBA C OJIHOM NEPEMEHHOM, METO] HHTEPBAJIOB, KpUBasi 3HAKOB, HECTPOTHE
Y CTPOTHE HEPABEHCTBA. DJIEMEHT MHOKECTBA, ITOJAMHOKECTBO JAHHOTO
MHO’KECTBa, ITyCTOE€ MHOXeCTBO. [lepeceuenre u 00beIMHEHNE MHOKECTB.
CucreMbl TMHEMHBIX HEPABEHCTB, YACTHOE U 00IlIee PEIIEHUE CUCTEMbl HEPAaBEHCTB.
CucTeMbl ypaBHEHUH.

PannonansHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMH, PEILIEHUE YPABHEHUS C ABYMS
NEPEMEHHBIMH, PAaBHOCUJIbHBIE YPAaBHEHUS, PABHOCWIIbHBIE TPe0Opa3oBaHusl.
I'paduk ypaBHEHUs, CUCTEMA YPaBHEHUH C IBYMsI IEPEMEHHBIMHU, PEIICHUE
CUCTEMBI YPaBHEHUH C ABYMsI IEPEMEHHBIMUA. MeTO/1 MOACTaHOBKH, METO/T
anredpanvecKoro CI0XKEHHsI, METOJ] BBEJICHUS HOBBIX NMEPEMEHHBIX, TpadpruuecKuit
METO/1, PABHOCUJIbHBIE CUCTEMBI YPABHEHH.

YucnoBble GyHKIHUU.

@OyHKIUS, 00JaCTh ONPEAEICHHE U MHOXKECTBO 3HAYCHUN (QYHKIIUU.
AHaIUTUYECKUM, rpadUueCcKuid, TAOJTMYHBIN, CIIOBECHBIA CTIOCOOBI 3aJaHUS
¢bynkuuu. ['padux pynkunn. MOHOTOHHOCTH (BO3pacTaHue U yObIBaHHE) (DYHKIIHH,
OTrPaHUYEHHOCTH (DYHKIIUU CHU3Y U CBEPXY, HAUMEHbIIIee U HauboIblliee 3HAYCHUS
GyHKIIMM, HenpepbiBHAS (PYHKIIMSA, BBITYKJIasi BBEPX WM BHHU3. DJIEMEHTapHbIC
dbynkuuu. YetHas u HeuetHas GyHKmH U ux rpaduxu. CreneHHble QyHKIUN C
HaTypaJIbHBIM IOKa3aTelsieM, UX CBoicTBa U rpaduku. CBolicTBa U rpaduKku
CTETEHHBIX (DYHKIUN C YETHBIM U HEUETHBIM MOKa3aTesIMU, C OTPULIATEIbHBIM
LEJIbIM [TOKA3aTENEM.



IIporpeccun.

Yucnosas nocienoBareabHOCTh. COCOOBI 3aaHUs YUCIOBOM
MoCJaeA0BaTENBLHOCTU. (CBOMCTBA YMCIOBBIX MOCIIEI0BATEIIBHOCTEN, MOHOTOHHAS
MOCJIEIOBATEIHLHOCTD, BO3PACTAIOIIAS ITOCIEI0BATEILHOCTD, YOBIBAIOIIAS
MOCJIeI0BATEIBHOCTh. ApudMeTruecKasi Nporpeccus, pa3HoCcTh, BO3pacTaromias
nporpeccusi, KoHeuHas nporpeccus, Gopmysa n-ro ujieHa apupmMeTHIecKoit
nporpeccuu, popmMyiia CyMMbI YJIEHOB KOHEYHOU apu(hMETUIECKON TPOTPECCHH,
XapaKTEPUCTHUECKOE CBOUCTBO apudMeTndeckon mporpeccun. ['eomeTpruueckast
IIPOTPECCHsI, 3HAMEHATENb IIPOTPECCUN, BO3PACTAIOIIAs POIPECCUS, KOHEUHAs
nporpeccusi, (Gpopmysa n-ro uyjieHa reOMETPUUECKON Iporpeccuu, Gopmyna CyMMBbI
YJIEHOB KOHEYHOU F€OMETPUYECKON MTPOTPECCHH, XaPAKTEPUCTUIECKOE CBOWCTBO
r€OMETPUYECKON IPOTPECCUM.

DneMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUHU BEPOSTHOCTEH.

MeTtopl penieHus: npocTenX KOMOMHATOPHBIX 33/a4 (1epedop BapuaHTOB,
IIOCTPOEHUE JIepeBa BaApHAHTOB, IPABUJIO YMHOXKEHU ). PakTopuan. O0muit psin
JAHHBIX U Psii JAHHBIX KOHKPETHOI'O U3MEPEHHSI, BADUAHTA Psiia JaHHBIX, €€
KpPaTHOCTbh, YaCTOTa U IPOLEHTHAS 4acTOTa, CTPYNIIMPOBAHHBIN PSI/l TaHHBIX,
MHOTOYT'OJIbHUKH pactpeaeneHus. O0bem, pazMax, Moja, CpeiHee 3HaUCHHUE.
Cry4daitHble COOBITHS: TOCTOBEPHOE U HEBO3MOKHOE COOBITHS, HECOBMECTHBIE
COOBITHS, COOBITHE, TPOTUBOIIOIOKHOE JAHHOMY COOBITHIO, CyMMa JIBYX
ciydaitHeIx coObITHil. Kinaccuueckast BeposiTHocTHas cxeMa. Kimaccuueckoe
OIpEEICHUE BEPOSATHOCTH.

CopeprkaHue npegmera.

Monyab reomerpus.
7 xnacc

HavanbHble reoMeTpuyecKre CBEICHU
Hauanbubie monsTus minanuMeTpuu. [eomerpuueckue Qurypol. Ilonstue o
paBeHcTBe ¢uryp. Otpe3ok. PaBeHcTBO OTpe3koB. [[nuHa oTpe3ka U ee CBOMCTBA.
VYron. PaBeHctBo ymioB. BenumumHa ymia wum ee cBoiictBa. CMEXHBIE U
BEPTUKAIBHBIC YIUIBI U UX CBOMCTBA. llepnieHIuKynsipHBIE IPSAMBIE.
TpeyroabHUKN
TpeyronpHuk. [IpusHaku paBeHCTBA TPEYroJbHUKOB. [lepnieH TUKYIISIp K IPAMON.
Menuanbl, OHUCCEKTPUCHI W  BBICOTHI  TpeyroibHHUKA. PaBHOOEIpEHHBIM
TPEYTOJBHUK M €ro cBoicTBa. OCHOBHBIE 3aJlayd HAa MOCTPOEHHUE C MOMOIIBIO
LUPKYJISI U TUHEUKH.
[TapautenbHbie TPSIMBIE
[Ipu3Haku mapalIeapbHOCTH NOPSAMBIX. AKCHOMa NapajUIeIbHBIX MPSIMBIX.
CBoiicTBa apaJuIeIbHBIX MPSIMBIX.
CooTHOLIEHUSI MEXAY CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA
CymMa yroB TpeyroibHuKa. COOTHOLIEHUS MEXKIYy CTOPOHAMU M yITIaMH
TPEYTroJbHUKA. Hepasencrtso TPEYTOJbHUKA. Hexoropslie CBOMCTBA
NPSAMOYTOJIbHBIX ~ TPEyrOJAbHHUKOB. IIpu3Hakm  paBeHCTBA  NPSIMOYTOJBHBIX
TpEyrojJbHUKOB. PaccrosgHue oT TOUKM 10 InpsaAmoin. PaccrosHue Mexnay
MapaJUICIIbHBIMU MPSIMBIMH. 3a/1a4X HA ITOCTPOEHHUE.



Monyab reomerpusi.

8 Knacc

YeThIpexXyroabHUKH.

MHOTrOyroJIbHUK, BBIITYKJIBIA MHOTOYTOJIbHUK, YETBIPEXYT0JIb HUK.
[Tapammenorpamm, ero cBOMCTBa U npusHaku. Tpanenus. [IpAMOyroiabHUK,
poMO, kBagpart, ux cBoiictBa. OceBas U IEHTpaJbHasi CHMMETPHUH.
I[lmomane.

[TonsTHE MIOIIaAM MHOTOYTOJIbHUKA. [lomanyn npsamMoyroiabHUKa,
napajieigorpaMma, TpeyrojibHuka, Tpanenuu. Teopema [Iudaropa.
[TonoOHbIE TPEYTOIBHUKHU

[TonoOnbie TpeyronbHuku. [IpusHaku nogoOust TpeyrojbHUKOB. [[pumenenue
noao0Hs K J0Ka3aTeIbCTBY TEOPEM U pelIeHHI0 3a1ad. CUHYC, KOCUHYC U
TAHTE€HC OCTPOrO yIja NPsIMOYTOJIBHOTO TPEYroidbHUKA.

OKpyXHOCTb.

B3anMHOe pacnonoxeHue npsaMou u okpyxHocThu. KacarenbHas K
OKPY>KHOCTH, €€ CBOMCTBO U NMpHU3HaK. L[eHTpanbHble U BIMCAHHBIE YIJIBI.
Yerpipe 3aMeyaTesIbHbIE TOUKU TPEYTOJbHUKA. BrimcanHas u onncaHHas
OKPYKHOCTH.

MopayJab reomerpus.
9 knacc

BekTopsl.

[TonsiTue Bekrtopa. PaBeHCTBO BekTOpoB. CIIO)KEHHWE M BBIYUTAHHUE BEKTOPOB.
YMHOXKEHME BEKTOpa Ha 4ucio. PasnmoxkeHue BEKTOpa MO JABYM HEKOJUIMHEAPHBIM
BekTopaM. Koopaunarer BekTopa. I[Ipocrelimme 3aqaun B KOOpAUHATaX. YPaBHEHUS
OKPYKHOCTH U npsiMOU. [IpuMeHenre BEKTOPOB U KOOPAUHAT IIPY PELLICHUH 3a/1a4.
Meron koopauHar.

Koopmunarer Bekropa. Ilpocreimme 3amaun B KOOpAMHATax. YpPaBHEHUs
OKPYXKHOCTH U NpsAMoii. [IpumeneHne BEKTOpOB ¥ KOOPAUHAT IPY PELIEHUH 3a/1a4.
CooTHOIIEHUS MEXKIy CTOpPOHAaMM M YyIIaMH TpeyroiapHuka. CkanspHoe
IIPOU3BEICHUE BEKTOPOB.

CuHyC, KOCMHYC M TaHIeHC yrja. TeopeMbl CHHYCOB M KOCHUHYCOB. PemeHue
TPEYroJIbHUKOB. CKAJSIPHOE TMPOU3BEACHUE BEKTOPOB M €ro IPHUMEHEHUE B
reOMETPUYECKHX 3a7a4ax.

JInnHa OKpYKHOCTH M IUIOIIAIb Kpyra.

[IpaBriibHbIE MHOTOYTOJbHUKUA. OKpPYKHOCTH, OIMCAHHAs OKOJIO MPABUIBHOTO
MHOTOYIOJIbHUKA M BOMCaHHasgs B Hero. lloctpoeHne  mpaBUIIBHBIX
MHOTOYTOJIbHUKOB. JlsinHa oKkpyxkHOCTH. [Imomans kpyra.

JIBrxkeHus.

OTtobpaxenue 1iockoctu Ha ceds. [lonstue nBuxenus. OceBas W LIEHTpasIbHAs
cummerpud. [lapamnensnsiii nepenoc. [loBopor. Hanoxxenus u 1BUKEeHUS.

HavanbHble CBEEHNS U3 CTEPEOMETPHH.



[Ipeamer crepeoMeTrpuu. I'eomMeTpuyeckue Teaa U MOBEPXHOCTU. MHOTOrpaHHUKY:
npu3Ma, MapajieNenurnes, nupamuaa, (GpopMmysbl A BBIUKCIEHUS UX OOBEMOB.
Tena ¥ MOBEpXHOCTH BpallleHUS: IMJIMHAP, KOHYC, cdepa, map, HopMynbl s
BBIYUCIICHUS UX IIJIOUIA/Iel IOBEPXHOCTEH U 00bEMOB.

OO0 akcroMax IJIaHUMETPUU

becena 06 akcmomax reoOMeTpHH.

OO0 akcMoMax IIAHUMETPHH.

AKCHOMBI TUIAaHUMETPHH.

VI.Temarudeckoe NJIaHUPOBaHUE
7 kaacc aaredpa

Paznen N3yyaemblii MaTepuaJl Kosn-Bo | KonTposbHbie
4acoB padoThI

1 1. Marematnueckuii sI3bIK. 18 1
Maremarnueckasi MOJIEIb.

2 JIuneitnas QyHKUMS. 18 1

3 CucrteMsbl ABYX JTUHEHHBIX 15 1
ypaBHEHUH C IByMSI IEPEMEHHBIMH.

4 CrerneHb ¢ HaTypalbHbIM MOKA3aTeNeM 12
Y €€ CBOYCTBA.

5 Opnounensl. Oniepanuu Hajl 10 1
OJTHOYJICHAMH.

6 Muorounensl. Onepanuu Haj 18 1
MHOTOYJICHAMM.

7 Pa3znoxxeHre MHOrO4JIE€HOB Ha 23 1
MHOXKUTEITH.

8 OyHKIMSA Yy = X2, 11 1

7 Wrtorosoe moBropeHue 11 1
Hroro 136 8

7 KRJ1acc reoMeTpus

Pazaen HN3yyaembiii MaTepuaJl Koa-Bo KoHTpoabHbie
4acoB padoThI
1 HauanpHble reOMETPUICCKIE 10 1
CBEJICHUS.
2 TpeyronbHUKH. 17 1
3 [TapamienpHbIC IPSMBIE 13 1
4 CooTHO1IEHUsI MEXAY CTOPOHAMU 18 2
W YIJIaMH TPEYTOJIbHUKA
5 [ToBTOpenue. Pemenue 3a1ay. 10 1
68 6

8 ki1acc anredopa



Paznen N3yuyaemblii MaTepuaJl Kosn-Bo | KonTposbHbIe
4acoB padoThI
1 [loBTOpenue kypca anreOpel 7 4
KJjlacca
2 AnreOpandeckne Tpoou. 27 2
3 DOyHKIUA y=-x ) CBoiicTBa 26 1
KBaJIPaTHOTO KOPHSI.
4 KBanparnunas ¢ynkuus. OyHKIus 26 2
Lk
X .
5 KBaspaTHble ypaBHEHUSI. 25 1
6 HepaseHncraa. 17 1
7 IToBTOpEeHME 11 1
136 8
8 ki1acc reomerpusn
Paznen N3yuaemblii marepuan Komn-Bo KonTposnbhbie
4acoB paboTHI
1 UeThIpexXyroJbHUKHU. 14 1
2 [Tmomas. 14 1
3 ITomoOHBIC TPEYTOTHHUKH. 19 2
4 OKpYyKHOCTb. 17 1
5 IToBTOpEHUE 4 1
68 6
9 ksacc ajareopa
Paznen HN3yyaembiii MaTepuaJl Koa-Bo KoHTpoabubie
4acoB padoThbI
1 [ToBTOpEeHME Kypca anre0psl 8-ro Kjiacca 4
2 HepaBenctBa ¢ OfHOW  MEpEMEHHOM. 19 1
CucTeMBbl 1 COBOKYITHOCTH HEPABEHCTB
3 CucTeMbl ypaBHEHUI 22 1
4 Yucnosble pyHKIUU 30 2
5 [Tporpeccuun 20 1
6 OneMeHTbl KOMOWHATOpUKHU. CTaTUCTUKU U 20 1
TEOPHUU BEPOSITHOCTEN
7 [ToBTOpEHUE 21 1
136 7




9 kJs1acc reoMmeTpusi

Paznen N3y4yaembliii MaTepuaJl Koxn-Bo | KonTposbHbIe
4acoB padoThbl
1 Bektopsl 8
2 Merton koopuHaT 10 1
3 CooTHOLIEHUSI MEXTy CTOPOHAMH U yIIIaMU 11 1
TpeyroibHuka. CkajasipHOe MPOU3BEACHHE
BEKTOPOB
4 JlmuHa OKPY>KHOCTH M TUIOMIAb KpyTa 12 1
5 JIBroxeHUs 8 1
6 HavanbHble CBEZICHUS U3 CTEPEOMETPUH 8
7 00 akcMOMax IUIAHUMETPHH 2
8 [ToBTOpenue. Pemmenne 3amad. 9 1
68 5







