rocy1apcTBeHHOe 010:KeTHOe 001eo0pa3oBaresbHoOe yupe:kaeHue Camapckoil 001acTu cpeHsisi 00meodpasoBarTesibHas mKoJa Ne 7
ropoaa IloxBuctHeBo ropoackoro oxkpyra IloxsucraeBo Camapckoii odacTu

IIpoBepeno YTBepKIEHO
3am. nqupexropa no YBP npukazom Ne 258 -on
Jlanmmmaa JI.. oT «30» aBrycrta 2023r.
(moamuce) (PHO)
«29» aBrycra 2023 . N.o.qupexropa Hazapos C.H.
—_— (moamuce) (PUO)
PABOYAS ITPOT'PAMMA

[Ipeamer (kypc) MaTeMaTHKAa

Knacc 5-9 Hasapos Cepreit HUKS

OO6111ee KOJMYECTBO YacoB 1o yueObHoMy 1uiany 1054

CocraBnena B coorBeTcTBUU ¢ DenepanbHoOi paboyeil mporpaMmoii o MaTeMaTuKe.
(HanMeHOBaHUE TIPEIMETA)
Y4eOHuku:

Bunenkun H. ., XKoxos B.U., UecHokor A.C. u ap. MaTemaruka: 5-ii kjiacc: 0a30BbI YPOBEHb: yUeOHHK: B 2 4acTaX. AKIIMOHEpHOE o011ecTBO «M31aTenbcTBoO
«IIpocsemenuey, 2023 r.
Mepznsak A.I'., [lononckuit B.b., Axup M.C.; nox penakuueii [lononsckoro B.E. Maremaruka, 6 knacc. U3narensckuil uentp «BEHTAHA-TPA®», 2020 1.
Mepansak A.I'., Tonouckuit B.b., Axup M.C.; nox pexakuumeii [lomonsckoro B.E. Anrebpa 7 ximacc. M3narensckuii nentp «BEHTAHA-I'PA®», 2020 .
Mep3isik A.I'., Tonouckuii B.b., AAxup M.C.; nox penakuueii [Tomonsckoro B.E. Anreopa 8 kinacce. M3aarensckuii nentp « BEHTAHA-T'PA®», 2020 r.
Mepsmsik A.I'., [lononckuii B.b., Axup M.C.; nox penakumeit [lononsckoro B.E. Anredpa 9 xiacc. O01iecTBO ¢ OrpaHH4eHHON OTBETCTBEHHOCTHIO
M3natensckuit nentp «BEHTAHA-TPA®y», 2020 r.
Artanacsa JI.C., byty3zoB B.®., Kagomues C.b. u npyrue ['eomerpus, 7-9 xiaccel, AkunonepHoe odmectso «M3mgarensctBo «IIpocsemenue», 2020 r.
Beicoukuii U.P., Smenko U.B.; nox pex. SAmenko M.B. Marematuka. BeposiTHOCTD 1 cTaTuCTHKA: 7-9-¢ Kiacchl: 0a30BbIi YPOBEHB: YUEOHHK: B 2 YaCTsX.
AxrmonepHoe o6mecTBo «M3narenbctBo «llpocremenney, 2023 .

Paccmotpena Ha 3acenannu MO ecTecTBEHHO-MATEeMaTHIECKOTO ITUKJIIA
(Ha3BaHME METOINIECKOTO OOBEANHEHHS)

[Ipotokon Ne 1 ot «29» aBrycra 2023 1.
PyxoBonutens MO Martseesa H.1O.

(moamuCh)




INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa no maremartuke i oOydaromuxcs 5—9 kiaccoB paspabotana Ha ocHoBe @I'OC OOO. B mporpamMMe mo maremaTuke
yUYTEHBI UeH U nosioxkeHns Konuenmuu pa3sutus MaTemaTuueckoro oopasosanust B Poccuiickoit denepanun.

[IpenmMeTromM MaTeMaTHKHU ABISAIOTCS (yHIaMEHTaIbHBIE CTPYKTYpPbl HAILLEr0 MHUpa — MPOCTPAHCTBEHHBIE (DOPMBI U KOJINYECTBEHHbIE
OTHOIIEHHUSI (OT MPOCTEHIIMX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, O JOCTATOYHO CJIOKHBIX, HEOOXOOUMBIX MJIsi Pa3BUTHUSA
Hay4YHBIX M MPHUKJIAJHBIX HAeH). MaremaTuueckue 3HaHMsS OOECIIEUMBAIOT NOHMMAHUE MPUHIUIIOB YCTPOWCTBA U MCIIOJIb30BAHMS
COBPEMEHHOM TEXHUKH, BOCIIPUATUE U UHTEPHPETALUIO COLUAIBHON, YKOHOMUYECKOM, MOIUTHYECKON NH(OpMALIUY, JAIOT BO3MOYXKHOCTb
BBITIOJHATH PAcu€Thl M COCTABIISATH aJTOPUTMBI, HAXOAUTHh U MPUMEHATH (POPMYJIbI, BIAJETh MPAKTUICCKUMHI MTPUEMAMU T€OMETPHUECKUX
U3MEPEHUI M TOCTPOCHM, YHUTaTh WH(GOPMAIMIO, TPEICTABICHHYIO B BUAE TaOJHI, JUarpaMM H TpadHKoB, >XUTh B YCIOBHSX
HEONPEIEIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUM.

N3yuenue maremaTukd (GOpMHpPYET y OOyYarOIMXCS MAaTeMaTUYEeCKUU CTWIb MBIIIEHUS, MPOSBISIOMINANCS B ONPEAEIEHHBIX
YMCTBEHHBIX HaBblkax. OOyuyaromiyecs OCBAaMBAIOT TAKUE MPUEMBI M METOJbl MBIIUICHUS, KaK MHAYKLUHS U AEAYKIHs, 0000IIEeHHE U
KOHKpETHU3alus, aHallu3 W CHUHTE3, Kiaccu(ukanus M cucreMarusanus, adctparupoBaHue U aHanoruss. OOBEKTbl MaTEMaTUYECKUX
YMO3AKJIIOUEHUH, MpaBUila UX KOHCTPYUPOBAHMS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOEHUH, CIIOCOOCTBYIOT BBIPAOOTKE YMEHHUS
(dbopMynpoBaTh, 00OCHOBBIBATh M JIOKa3bIBaTh CYXKJIEHHSA, TEM CaMbIM Ppa3BUBAIOT JIOTUYECKOE MbllUIeHUE. M3ydeHune mareMaTuku
o0OecnieunBaeT (OPMUPOBAHUE AINTOPUTMUYECKON KOMIIOHEHTHI MBIIUJICHUST W BOCHUTAaHHE YMEHUN JIeHCTBOBaTh IO 3aJaHHBIM
aJITOpUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE M KOHCTPYHUPOBATh HOBBIE. B mporecce pemienus 3aja4 — OCHOBOM y4eOHOU e TeIbHOCTH
Ha ypOKax MaTEMaTUKH — Pa3BUBAIOTCS TBOPUYECKas U NPUKIIAJHAsI CTOPOHBI MBIIIJICHUS.

OOyueHne MareMaTHKe JAaE€T BO3MOKHOCTb pa3BUBATh y OOYYaroIIMXCS TOYHYIO, PAllMOHANbHYI0O U MH(POPMATHUBHYIO pedb, YMEHHE
oTOMpaTh HauboJiee MOAXOJALINE S3BIKOBbIE, CUMBOJIMYECKHE, rpapUuecKue CpeACTBa Ui BBIPAXKEHUS CYXKACHUA M HArjsAHOrO HUX
MIPE/ICTABIICHHUS.

[Ipyn u3yyeHHH MaTEMaTUKH OCYLIECTBISETCS OOIIee 3HAKOMCTBO C METOJIaMHU TO3HAHUS JEUCTBUTENIBHOCTH, MPEACTABICHUSMU O
MpeAMETe U METOJaX MATEMATHKHU, X OTJIMYUU OT METOJIOB APYTHX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX TPUMEHEHU ST
MaTE€MAaTUKH JJIs1 PEIICHHs] HAYYHBIX U MPUKJIAJHbIX 3a7a4.

IIpuopuTeTHHIMHU HeJAsIMH 00yUEHUS MaTeMaThKe B 5—9 Kaccax SBISIFOTCA:

dbopMHpOBaHUE IEHTPATBHBIX MATEMAaTHYECKUX MOHATUH (YMCIO, BEJIMYMHA, FeoMeTpuyeckas (urypa, rnepeMeHHas, BEpOSTHOCTD,
GbyHKIHS ), 00€CTIEUNBAIOIINX TPEEMCTBEHHOCTh U TIEPCTIEKTUBHOCTh MAaTEMATHYECKOTO 00pa30BaHUsI 00YUaIOIINXCS;

NOoJIBeJIeHUE OOYyYaromMXCsi Ha JOCTYITHOM [UJIsi HUX YPOBHE K OCO3HAaHUIO B3aWMOCBSI3M MaTEMaTHKH M OKpPY)KAIOIIET0 MHpa,
NOHMMAaHHUE MAaTEMAaTHKH KaK 4acTH OOLIEeH KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE HHTEJUIEKTYaJIbHBIX W TBOPYECKUX CIOCOOHOCTEH OO0ydYarommxcsi, MO3HABATEIbHOW aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUI, KpUTUIHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO MaTEMATHKH;

¢dopMupoBanue (GYHKIIMOHAIBHOW MaTeMAaTHYECKON IpaMOTHOCTH: YMEHHUS paclo3HaBaTh MPOSBICHUS MaTeMaTHYECKHX MOHATHUH,
OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KM3HEHHBIX CUTYallUAX M MPH HU3YYCHHH IPYIHX Y4YEOHBIX MNPEIMETOB, MPOSBICHUS



3aBHCHUMOCTEl M 3aKOHOMEPHOCTEH, (HOpMyIHpOBaTh UX HA S3bIKE MaTEMaTHKUM M CO3[aBaTh MAaTEeMAaTUYECKUE MOJENH, MPUMEHSThH
OCBOEHHBIN MaTeMaTUYECKHUI ammapaT JJid PelIeHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATh U OLICHUBATH MOJTYyYCHHbBIC
pE3yNbTATHI.

OCHOBHBIC JIMHUU COJECPKAHUS MTPOTPAMMBI IT0 MaTeMaTuke B 5—9 kimaccax: «Hucna u BeIYUCICHHS», «ANredpa» («Anredbpandeckue
BBIPDOKECHUS», «YPAaBHEHHUSI U HEPAaBEHCTBa»), «DyHKuum», «I'eomerpus» («I'eomerpuueckue (urypbl U ux cBOMCTBa», «l3mepeHue
Ir€OMETPUYECKUX BEIMYMHY»), «BEeposSTHOCTh M CTaTUCTHKa». JlaHHBIE JUHUM Pa3BUBAIOTCS IMAPAUIEIBHO, KaX/as B COOTBETCTBUH C
COOCTBEHHOM JIOTHKOM, OTHAKO HE HE3aBUCUMO OJIHA OT JPYTOM, a B TECHOM KOHTaKTE M B3aUMOJICHCTBUU.

CopeprkaHue MporpamMMsbl 10 MaTeMaTUKe, pacnpee€éHHOe Mo rojaM 00y4YeHus, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM
OCHOBHBIM, IPUHIUMITMATILHBIM BOIIPOCaM 00yyarolyecs o0pallaiuch HEOJHOKPATHO, YTOOBI OBJIAJICHUE MATEMATUYECKUMH TTOHITUSIMU U
HaBbIKAMHU OCYIIECTBISIIOCH IMOCJEIOBATEIbHO W MOCTYNATENIbHO, C COOJIIOJICHHEM MPUHIUIIA MPEEeMCTBEHHOCTH, @ HOBBIC 3HAHMS
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MAaTeMAaTHYECKUX TMPEJCTaBICHUN OO0y4arolmuxcs, pacumpsas U yriayonss e€, oOpasys NpodHbIe
MHO>KECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO MaremaTuka sBise€TCS 00sA3aTENbHBIM YYEOHBIM NPEIMETOM Ha YpPOBHE OCHOBHOIO OOIIEro
oOpazoBanus. B 5-9 knaccax MaremaTuka TPaJUWIIMOHHO M3Y4YaeTCs B paMKax CIEAYIOIIMX Y4eOHBIX KypcoB: B 5—6 Kilaccax — Kypca
«Maremartuka», B 7-9 kiaccax — KypcoB «Aure0Opa» (BKIIOYas 3JEMEHTHl CTaTUCTUKU U TEOpUHM BeposiTHOCTEH) U «['eomeTpusi».
[Iporpammoii o MaTeMaTUKE BBOAUTCS CAMOCTOSATEIbHBIN YUeOHbIN Kypc « BEpOSATHOCTh M CTATUCTHKA.

OO6miee yucnao 4acoB sl U3yUEHHs] MaTeMaTuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO 001Iero oopaszoBanusi, — 1054 gaca: B 5
kimacce — 204 gaca (6 yacoB B Hefenro), B 6 kimacce — 204 gaca (6 yacoB B Hefenr0), B 7 kiacce — 238 gacoB (7 4acoB B HEJENI0), B 8
kimacce — 204 gaca (6 gacoB B Heento), B 9 kinacce — 204 gaca (6 9acoB B HEZIETIO).

IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O MATEMATHUKE HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

N3ydyeHne MaTreMaTMKM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs HANpaBiI€HO Ha JOCTH)KEHHE OOYYaroIMMUCSA JHYHOCTHBIX,
METanpeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB OCBOCHHUS yUeOHOIO MpeIMeTa.
JIMYHOCTHBIE PE3YJIBTATDBI
JINYHOCTHBIE pe3y/IbTaThbl OCBOCHHUS IIPOrPaMMBI II0 MATEMATHUKE XapaKTEPU3YIOTCSL:
1) maTpuoTnyeckoe BOCIMTAHHE:
MPOSIBJICHUEM MHTEpEca K MPOIUIOMY M HACTOSILIEMY POCCUHUCKONW MaTeMaTUKU, IEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHHUSIM POCCUUCKHUX
MaTE€MAaTUKOB M POCCUICKON MaTEMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAaHUIO ATUX JOCTHXKEHUH B APYTUX HAyKaxX U MPUKIAIHBIX cepax;
2) rpaIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:
TOTOBHOCTBIO K BBINIOJHEHUIO OOSI3aHHOCTEH TIpakJaHWHAa M pealu3alldd €ro IpaB, MPEJCTAaBIEHUEM O MaTEMaTUYECKHUX OCHOBaX
(YHKLIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SABJICHUM, MPOUEAYp TPaXAaHCKOTO 00111ecTBa (HapuMmep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKIEHUIO ATHYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM NMPUMEHEHHEM JOCTIKEHUN HAayKH, OCO3HAHHWEM Ba)KHOCTH MOPAJIBHO-
ATUYECKUX NPHUHIIMUIIOB B IEATEIbHOCTH YYEHOTO;



3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTHUBHOE YYacTHE€ B pEIICHUHM NPAKTUYECKUX 3a7a4 MaTeMaTUYeCKOW HampaBlIE€HHOCTH, OCO3HAHHEM Ba)KHOCTH
MaTeMaTHUeCKOro oO0pa3oBaHUS HA NPOTSDKEHUHM BCEW JKU3HU JUIA YCHEIIHON NpodeCCHOHAIbHOW JESTENbHOCTH M Pa3BUTHEM
HEOOXOJUMBIX YMEHHUN, OCO3HAHHBIM BBIOOPOM M TOCTPOSCHUEM HHAMBHIYaTbHOM TpacKTOpUH 0Opa3oBaHUsS M JKU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTMYeCKOe BOCIMTAHUE:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHATHIO MATEMAaTHUYECKUX OOBEKTOB, 3a7a4, PELICHUH, PaCCyKICHU, YMEHHUIO
BUJIETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MIO3HAHMS

OpHEHTAallME! B JIEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKA,
IPUPOJIBI U OOIECTBA, IOHUMAaHUEM MAaTEMAaTUYECKON HayKu KakK c(hpephl YEIOBEUECKON NEATEIBHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUIA  pa3BUTUS LMBWIM3ALUH, OBJAJCHUEM S3BIKOM MaTEeMaTHMKH M MaTeMaTUYeCKOW KyJIbTYpOHl Kak CpeICTBOM IO3HAHMS
MUPa,0BJIa/ICHUEM POCTEUIIMMU HaBbIKAMH UCCIIEI0BATENbCKON AESITENbHOCTH;

6) puzuueckoe Bocnuranue, GOpMUPOBAHNE KYJIbTYPHI 310POBbSI M IMOLMOHAJIBHOIO 0JIATONIOJLYYMS:

TOTOBHOCTBIO IPUMEHATh MATEMAaTHUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbs, BEACHHS 3J0POBOT0 00pa3a KU3HH (30pOBOE MUTAHUE,
COQIAaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, peryiisipHas (U3MYecKas aKTHUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKA pediiekcuw,
MIPU3HAHUEM CBOETO MpPaBa Ha OMIMOKY U TAKOTO K€ IpaBa APYroro YeIOBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpUEHTalMell Ha TPUMEHEHHE MAaTEeMaTUYeCKUX 3HAaHWW JUIA pelIeHHUs 3aJady B O0JacTH COXPAHHOCTU OKpPYXalollehd Cpenpbl,
IJIAHUPOBAHMS TOCTYNKOB M OLIEHKHM MX BO3MOYKHBIX TMOCJIEICTBHUA JUIsl OKPY>KAIOUIEH Cpelbl, OCO3HAHUEM TIJIOOATBHOIO XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MTyTEeH UX PEIICHHUS;

8) aganTanus K N3MEHSIOIMMCS YCIOBUAM COLUAIBLHON M IPUPOAHOI cpe/bl:

TFOTOBHOCTBIO K JCHCTBHSIM B YCIOBHUSIX HEONPEIEIEHHOCTH, TOBBIILIEHUIO YPOBHA CBOEH KOMIIETEHTHOCTH YeEpe3 MPaKTHYECKYIO
JesITeIbHOCTh, B TOM UHCJIE YMEHHE YUUTBhCSA Y APYTUX JIOAEH, mpuoOperaTh B COBMECTHOM NEATEIbHOCTU HOBBIC 3HAHMSI, HABBIKU U
KOMIIETEHIIMH U3 ONbITA APYTHUX;

HE0OXOAMMOCThIO B (hOPMUPOBAHUM HOBBIX 3HAHUH, B TOM Yuciie POpMyIUpPOBATH UJIEH, TIOHATHUSA, TUIIOTE3bI 00 00BEKTAX U SBICHUSX, B
TOM YHCJI€ paHee He N3BECTHBIX, 0CO3HABATH AC(PUIIMTHI COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHUMATh CTPECCOBYIO CHUTYallMIO KaK BBI30B, TPEOYIONIMI KOHTpMeEp,
KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHHS U JEHCTBHS, POPMYIHPOBATH M OIIEHUBATh PUCKU U TIOCIIEACTBUA, (HOPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare OCBOEGHHMS mMporpaMMbl MO MaTeéMaTHKE Ha YPOBHE OCHOBHOTO o00Imiero oOpa3oBaHusi y oOyudaromierocs OyayT
c(hOpMHPOBAaHBI METANpPEIMETHBIE PE3yJbTaThl, XapaKTEPHU3YIONIUECS OBJIAJICHUEM YHUBEPCAIbHBIMHA ITO3HABATCIIBHBIMU JICHCTBUSMH,
YHUBEPCATHHBIMH KOMMYHUKATUBHBIMU JCHCTBUSMU U YHUBEPCATBHBIMH PETYJISTUBHBIMU JIEHCTBUSIMH.



ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE IeCTBUSA

ba3oBble Jornyeckue 1eicTBUA:

BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKM MATEMAaTUYECKUX OOBEKTOB, IMOHSATHI, OTHOIICHUNW MEXIy TMOHITHIMH,
dbopMyIMpoBaTh OMpEICNICHUsI TMOHITHI, YCTaHABIMBATh CYIIECTBEHHBIN MNpHU3HAK KiIacCH(UKAIMM, OCHOBAaHUS Al OOOOUICHHS U
CpaBHEHUS, KpUTEPHUH IPOBOJIUMOIO aHAIN3A;

BOCIIPUHUMAaTh, (hOPMYJIUpPOBaTh U MPeoOpa30BbIBaTh CYKICHUS: YTBEPAUTEIbHBIE M OTPULATENIbHbBIE, €AMHUYHBIEC, YACTHBIE M 00IIueE,
YCIIOBHBIE;

BBISIBJISITH MaTEMaTHUYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NPOTHBOpPEUHs B (akTaxX, NAaHHBIX, HAONIONEHUSAX U YTBEPKICHUSX,
npeIaraTb KPUTEPUU JUIsl BBISBICHUS! 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

JIeJ1aTh BBIBOJIBI C UCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, A€TYKTUBHBIX U UHIYKTUBHBIX YMO3AKIOUEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHUH;
pa30upaTh J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPKIACHUM (IpsMble M OT MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEIBHO HECIIOKHBIE
J0Ka3aTelIbCTBA MAaTeMaTHUYeCKHX (DaKTOB, BBICTpAMBaTh AapryMEHTALMIO, NPUBOJUTH MPHUMEPbl M KOHTPIOPHUMEPHI, OOOCHOBBIBAThH
COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CIIOCOO pelleHnus y4eOHOHM 3aaur (CpaBHUBATH HECKOJIBKO BAPUAHTOB pEUICHUs, BEIOUpATh HaubOoJee MOAXOJAUIMN ¢ yUETOM
CaMOCTOSTENIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbcKue 1eiiCTBUSA:

MCIIOJIB30BaTh BOIPOCHl KaK HCCIENOBATENIbCKUNA HWHCTPYMEHT MO3HAHUsA, (HOPMYIUpOBaTh BONPOCHI, (PUKCHPYIOLUIUME MPOTUBOPEUHE,
npo0JieMy, CaMOCTOATEIbHO YCTaHABIMBATh KICKOMOE U JIaHHOE, ((OPMHUPOBATh TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;
IPOBOAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY HECJIOXHBIM SKCHEPUMEHT, HEOOJbIIOEe HCCIEAOBAHUE IO YCTAaHOBJIEHMIO
0COOCHHOCTEH MaTEeMaTHUYECKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEKITy COOOM;

CaMOCTOSITENIbHO (hOpMyIHpoBaTh OOOOLIEHUS M BBIBOABI 1O pE3yJibTaTaM MPOBEIEHHOTO HAOJIOJEHUS, UCCIEIOBaHUs, OLICHHWBATH
JOCTOBEPHOCTH MOJTYUYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 00O0IICHMUIA;

MPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHUE MPOIIECCa, a TAKXKE BBIABUTaTh MPEINONOKEHUS O €0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ nndopmanueii:

BBISIBJIATh HEJJOCTATOYHOCTh M U30BITOYHOCTh MH(OPMAIUH, TaHHBIX, HEOOXOAUMBIX JJIS PELLEHUs 3a/1a4u;

BBIOMPATh, AHATTU3UPOBATH, CACTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMALIMIO PA3IMYHBIX BUIOB U (DOPM MPEICTaBICHUS;
BBIOMPATh (GOpMY MpeACTaBICHUS UHPOPMALMK U WILTIOCTPUPOBAThH pEIIaeMble 3aJaud CXEMaMHM, AHarpaMMaMiy, UHOM rpauKkod U ux
KOMOMHAIIUSIMU;

OLICHUBATh HAAEKHOCTh MH(DOPMAIIUU TIO KPUTEPUSIM, ITPEITIOKEHHBIM YUUTENEM WU CPOPMYITHMPOBAHHBIM CAMOCTOSTENBHO.
KommyHukaTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

BOCIPUHUMATh U POPMYIUPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBUSIMU U LIETISIMHU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M NHCBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHUS IO XOAYy pEIICHHs 33Jaud, KOMMEHTHPOBATh MOJYYEHHBIN
pe3ynbTar;



B XoJe OOCYXIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKJAae€MOW TeMbl, MpOOJEeMbl, pPEIIaeMOW 3a/layd, BBICKA3bIBATH WEH,
HAIIEJICHHbIE Ha TIOMCK PEIICHUS, COMOCTABIATh CBOU CYXICHUS C CYKICHUSAMHU JIPYTHX YUaCTHUKOB UAJOra, 0OHApYy>KMBATh pa3inyuue u
CXOJICTBO MO3UIIH, B KOPPEKTHOH opme PopMyTUpOBATH Pa3HOTIACHS, CBOM BO3PAKCHHS;

MPEJICTaBIATh PE3yNbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIeI0BAHUS, POCKTA, CAMOCTOATEIHHO BEIOUPATh (JOPMAT BBICTYIIIICHUS C
y4€TOM 3a/1a4 MPE3eHTALUN U OCOOCHHOCTEN ayIUTOPHUH;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHAHON U WHIMBUAYATHHON paOOThI MPU PEUICHUH YI€OHBIX MATEMAaTUUECKUX 3a/1a4;
NPUHUMATh 1I€JIb COBMECTHOM JIESITEIbHOCTH, IUIAHUPOBaTh OPraHU3alUI0 COBMECTHOM palOThl, paclnpenessTb BHUABI PpadoT,
JI0OTOBApUBATHCA, 00CYKAATh MPOIECC U Pe3yIbTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B I'PYIIOBBIX (hopmax paboThl (00CykAeHUS, OOMEH MHEHHUSMH, MO3TOBbIE IITYPMbI U JAPYTUE), BBHIMOIHATH CBOIO YacTh
paboThl U KOOPAVMHUPOBATH CBOM JEHCTBUSA C JPYTMMHU 4YJ€HAaMH KOMAaH]IbI, OIICHMBATh KAYECTBO CBOETO BKJaJa B OOUIMH MPOIYKT MO
KpUTEpUsaM, cHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE YYeOHbIE NeiiCTBHUS

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISITh IJIaH, aJifTOPUTM pPEIICHUs 3a7adyu (MM €ro 4acTh), BEIOMpATh CIOCOO PEIICHUs ¢ Y4ETOM HMMEIOIIHUXCS
peECypcoB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUI ¢ y4ETOM HOBOM MH(OpManuu.
CaMOKOHTPOJIBb:

BJIQJIETh CIIOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U PE3yJIbTaTa PEIICHUS] MaTEMAaTUUECKOM 3a1auH;

IIPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELIECHUU 33]a4d, BHOCUTH KOPPEKTUBBI B JIESATEIBHOCTH HA OCHOBE HOBBIX
0OCTOSATENBCTB, HAWIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE peE3yJbTaTa JAEATEIbHOCTH IIOCTABICHHOM LIEMM U YCJIOBHUSM, OOBSICHATH HPUYUHBI JOCTHKEHUS WIH
HEJOCTH)KEHHUS LIEIH, HAaXOAUTh OIIMOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
[IpenMeTHble pe3ynbTaThl OCBOEHHUS MPOTrpaMMbl O MaTeMaTHKE IMpeACTaBiIeHbl MO TrojaM oOOydeHHs B CIEIYIOIIMX pa3fenax

IporpaMMbl B paMKax OTIEIbHBIX YYEOHBIX KypcoB: B 5—6 kiaccax — kypca «MartemaTukay, B 7-9 kiaccax — KypcoB «AunreOpay,
«I'eomerpust», «BEposSTHOCTH U CTATUCTUKAY.
[IpuopureTHbIMU LENSIMU OOyYEHHSI MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:
e TMpOAODKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX TMOHATHM (YMCIO, BEJIMYMHA, TeoMeTpuueckas ¢urypa),
o0ecnevnBaroIIUX NPEeeMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMAaTHYECKOT0 00pa3oBaHus 00yUaroIuXcs;
e pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEW OOydarolluXcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEJOBATEIBCKUX
YMEHUH, HHTEpECca K U3YYEHHUIO MAaTEMATUKH;
e TMOJBEJEHUE OOYYAIOIINXCS HA TOCTYITHOM ISl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSA3M MAaTEMATUKH U OKPYKAIOIIET0 MUPA;



e (opmupoBanue HyHKIIMOHATHLHOW MAaTEMaTUYECKOW TPAaMOTHOCTU: YMEHUS paclo3HaBaTh MaTeMaTHUECKUE OOBEKTHI B peabHBIX
KU3HEHHBIX CUTYAIUSIX, IPUMEHITh OCBOCHHbIE YMEHHUSI JJIS PEIICHUs MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETHUPOBATH
MOJIyYCHHBIE PE3YJIbTATHI U OLICHUBATh UX Ha COOTBETCTBUE MPAKTUYECKON CUTYaIIUU.

OcHOBHBIE JTUHHUH COJEp>KaHUSI Kypca MaTEeMaTHKU B 5—6 kiaccax — apupMeTHdecKas U reoMeTpruueckasi, KOTOpble pa3BUBAIOTCS
napajuieNbHO, KaXk/as B COOTBETCTBHHM C COOCTBEHHOW JIOTMKOM, OJIHAKO, HE HE3aBUCHMO OJIHA OT JAPYroil, a B TECHOM KOHTaKTe U
B3anMoJIeicTBUH. Takke B Kypce MaTeMaTUKH MPOUCXOUT 3HAKOMCTBO € JIEMEHTaMH aJIreOpbl U OMUCATETbHON CTATUCTUKHU.

N3yuenue apudmerrnueckoro MaTepuana HAYMHAETCA CO CUCTEMATU3allMU U PAa3BUTHUS 3HAHUHN O HATYpaJbHBIX YUCIIaX, MOTYYEHHBIX
Ha YpPOBHE HaAdaJlbHOro 00Iero obpasoBanus. IIpu 3TOM COBEpIIEHCTBOBAHWE BBIUMCIUTEIBLHOW TEXHUKH W (OPMUPOBAHHUE HOBBIX
TEOPETUYECKUX 3HAHUI COUETACTCS] C PA3BUTHEM BBIYUCIUTENBHOW KYJIBTYPHI, B YaCTHOCTH C OOYy4YEHHMEM MPOCTEHUIIUM MpHUEMaM
MPUKUAKA U OIICHKH PE3yJIbTaTOB BBHIYHMCICHUH. V3ydeHne HaTypalbHBIX YHCEN MPOJ0JDKAeTCs B 6 Kilacce 3HAKOMCTBOM C HadadbHBIMU
HNOHSTUSMH TEOPUU JIETUMOCTH.

Hauano u3yuyeHusi OOBIKHOBEHHBIX M JECATHYHBIX ApoOei OTHECEHO K 5 Kiaccy. DTO MEpBBIA ATal B OCBOEHUM JpoOel, koraa
MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMH, TIOHATUAMU TeMbl. [Ipu 3ToM paccMOTpeHre OOBIKHOBEHHBIX Apo0Oei B MOJHOM 00bEME
MpEIIIeCTBYET N3yUEHHUIO JECATHUHBIX APOOEii, UTO 1e1IecO00pa3HO ¢ TOUKU 3PEHUS JIOTHKHU H3JI0KESHHS YNCIIOBOH JIMHUU, KOT/a MpaBuia
JIEUCTBUM C NECATUYHBIMU APOOSIMU MOXKHO OOOCHOBATh YK€ M3BECTHBIMU AJTOPUTMAMHU BBIIOJHEHUS ACUCTBUIA C OOBIKHOBEHHBIMU
ApoOsiMU. 3HAKOMCTBO € AECCSITUYHBIMU JAPOOSIMH PACIIMPUT BO3MOKHOCTHU JUIsl MIOHUMAaHUs 00YYaloIMMUCS IPUKIAJHOTO PUMEHEHHUS
HOBOM 3alycy MpH U3YYEHUH JIPYTUX MPEIMETOB U MPU MPaKTUUYECKOM HCHoJb30BaHuU. K 6 Kitaccy OTHECEH BTOPOW 3Tal B U3yYEHUU
ApoOeii, Tae MPOUCXOTUT COBEPIICHCTBOBAHME HABBIKOB CPABHEHMSI W TMpeoOpa3oBaHMs ApOoOEi, OCBOSHHE HOBBIX BBIYHCIUTEIBHBIX
QIITOPUTMOB, OTTAYMBAHWE TEXHUKU BBIYMCICHUH, B TOM YHCJIE 3HAYCHHUH BBIPAKCHUN, COAEPIKAIIUX M OOBIKHOBEHHBIE, M JACCSITUYHBIC
IpoOu, yCTaHOBJIEHHME CBSI3€H MEXIy HHMMH, PacCCMOTpPEHHE MPUEMOB pEIIeHUs 3anad Ha JIpobu. B Hauane 6 kiacca IpOUCXOAMT
3HaKOMCTBO C ITOHSTHEM IPOILICHTA.

OCOOEHHOCTBI0O WM3YYEHHsSI TMOJIOKHUTEIBHBIX M OTPUIATENBHBIX YHCEN SBJSIETCS TO, YTO OHU TaKXKe MOTYT pacCMaTpHUBAaThCA B
HECKOJIbKO 3TanoB. B 6 knmacce B Hauane m3ydeHus Tembl «llojoxuTenbHbIE W OTpHIIATEIbHBIC YMCTa» BbiAenseTcs moarema «llembie
YHCIIa», B paMKaxX KOTOPO 3HAKOMCTBO C OTPHUIIATEILHBIMHA YHCIIAMU U JEHCTBUSMU C TOJOXKHUTEIBHBIMA U OTPUIATEIIEHBIMU YUCIIAMU
MIPOUCXOAUT Ha OCHOBE COJIEPKATEIBHOIO MOAX0Aa. DTO MO3BOJIAET HA IOCTYITHOM YPOBHE MO3HAKOMHUTH O0YUAIOIIUXCS TPAKTUUECKH CO
BCEMU OCHOBHBIMHM MOHATHUSMU TEMBI, B TOM YHUCJE U C MpaBWIaMU 3HAKOB IPU BBIMOJIHEHUH apuMeTuyeckux aeicTBuil. M3zyuenue
palMOHAIBHBIX YKCE Ha 3TOM HE 3aKOHUYUTCA, a OyJIeT NIPOJOJDKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOydeHnH penieHuIo0 TEKCTOBBIX 3aJad B 5—6 Kiaccax UCIOJB3YIOTCS apudMernyeckue npuémel pemeHus. [Ipu orpabotke
BBIUYHCIIUTENLHBIX HABBIKOB B 5—0 Kjlaccax pacCMaTpUBAIOTCS TEKCTOBBIE 3aJlauM CIEIYIOIIMX BHUJIOB: 3a/1a4d Ha JIB)KEHUE, HA YacTH, HA
MOKYTIKH, Ha paboTy M MPOU3BOAMTEIHHOCTh, HA MPOLEHTHl, HA OTHOIICHUA U mponopuuu. OOyyarouecs: 3HaKOMATCS ¢ MpUEMaMU
perieHus 3a1a4 nepedopomM BO3ZMOKHBIX BAPUAHTOB, y4aTcs padoTaTh ¢ MHpOpMaIIUel, TPEeICTaBICHHON B (hopMe TaOIUIl WIIH TUarPaMM.



B mporpamme yueGHOoro kypca «MaTemaTHkay MNPEAyCMOTPEHO (HOpPMHUpPOBAHHE TMPOIMEAEBTUUYECKUX —alre0pandecKux
NpeACTaBiICHU. bykBa Kak CHUMBOJI HEKOTOPOrO 4YHMCJa B 3aBUCUMOCTH OT MAaTEMATHYECKOIO KOHTEKCTa BBOJMTCS IOCTEIEHHO.
bykBeHHasi CHMBOJIMKA IIUPOKO UCTONB3YETCS MPEXK]IE BCETO IS 3alKMCH OOIIMX YTBEPKIECHUN W MpeaioskeHuid, Gopmys, B 4aCTHOCTHU
JUTSI BBIYMCIIEHUS] TEOMETPUUYECKUX BEIMYMH, B KAUECTBE «3aMECTUTEIISD) YHCIIA.

B mporpamme yudeGHOro kypca «MaTemaTHkay NpeCTaBICHA HArJsIHAs TEOMETpHs, HaIpaBJICHHAs Ha pa3BUTHE OOPa3HOTO
MBIIIJICHUS], TPOCTPAHCTBEHHOTO BOOOPaXKEHMs, M300pa3UTEIbHBIX YMEHHH. DTO BaXKHBIM 3Tall B U3YYEHUU TE€OMETPHUH, KOTOPBIA
OCYIIECTBJISICTCS. Ha HATJISAHO-TIPAKTUYECKOM YPOBHE, ONMUPAETCs Ha HArIHO-0Opa3HOoe MbIlUIeHHe oOywaromuxcs. bosbiias poib
OTBOJUTCS MPAKTUUYECKOU ACSITENbHOCTU, OIBITY, SKCIEPUMEHTY, MojenupoBaHuio. OOydaronuecs: 3HAKOMSTCS C T€OMETPHUECKUMHU
durypamu Ha IJIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIIMMH KOH(UTyparusMH, ydarcs H300pakaTh MX Ha HEJIMHOBAHHOW U
KJIeTYaToOl OyMmare, pacCMaTpuBaIOT HUX MPOCTEHIIME CBOWCTBA. B mpoliecce mM3ydeHUs HarjsigHOW I€OMETPUU 3HaHHUS, MOJIyYCHHbIC
00y4aroIMMUCS Ha YPOBHE HAYaJIbHOTO 001IEro 00pa3oBaHMsl, CUCTEMATU3UPYIOTCS U PACILIUPSIFOTCS.

CorilacHo y4yeOHOMY IUIaHy B 5—6 Klaccax HW3Yy4yaeTcs HMHTETPUPOBaHHBIM TpeaMer «MaTtemaThka», KOTOPbIM BKIIOYAET
apu(pMeTUYECKUd MaTepuail U HArISAHYI0 T€OMETPUIO, a TaKKe MPOIEIEeBTUUECKUE CBEACHUS U3 anreOphl, 3JEMEHTHI JIOTUKU M Hadasa
ONMCATEIbHON CTaTUCTHKMU.

Ha u3ydenne yueOHoro kypca «MaremaTtuka» otBoauTcs 408 acos: B 5 kiacce — 204 gaca (6 yacoB B Hezeno), B 6 kinacce — 204
yaca (6 4acoB B HEJIEIIO).

Anre0pa SBISICTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 0O0IIEr0 00pa30BaHMs: OHA 00SCIEYMBACT U3yUYECHNUE APYTUX TUCITUTIINH,
KaK €CTeCTBCHHO-HAYyYHOTO, TaK U TYMaHUTAPHOTO IMKJIOB, €€ OCBOEHNE HEOOXOAMMO JIJIsl TIPOI0JDKEHUS 00pa30BaHUs U B IIOBCETHEBHOM
*u3HU. Pa3Butue y oOydaronmuxcsi HaydHbIX MPEJCTaBICHUN O MPOUCXONKIACHUM M CYIIHOCTH airedpandeckux adcTpakiui, crocobe
OTpPaXEHUSI MAaTEeMaTHYECKON HAYKOU SIBIICHUN U MPOIECCOB B IPUPOJIEC U 0OIIECTBE, POJIM MATEMATHYECKOTO MOJICIIMPOBAHUS B HAYYHOM
MMO3HAHUU M B TIPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS U KAYECTB MBIIIJICHUS, HEOOXOAUMBIX IIJISl alalTalliun
B COBpeMEHHOM IudpoBoM obOmiecTBe. M3ydenue anreOpnl oOecrieyMBaeT pa3BUTHE YMEHHUs HaOJIOAaTh, CPaBHUBATh, HAXOAUTh
3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBUS M BBIBOJIBI,
dbopmynupoBath yTBepKAeHUs. OCBOGHHE Kypca anreOpbl oOecleyumBaeT pPa3BUTHUE JIOTUYECKOTO MBIIUICHHUS] OOYYarOIINXCS: OHH
UCIIONIB3YIOT JCAYKTHUBHBIE U WHIYKTUBHBIC PACCYXKIEHUS, 0000IIeHNEe U KOHKPETH3allnio, adcTparupoBanue u aHajoruto. OO0yueHue
anrebpe TpearnonaraeT 3HAYUTEIbHBIA 00BEM CaMOCTOATETBHOU ACSITENFHOCTH OOYYaIOIIUXCS, TMOITOMY CaMOCTOSATEIBHOE pEeIICHHE
3a/1a4 SABJISETCS peann3alueii AesITeIbHOCTHOTO IPUHITUIA O0yYCHHUS.

B crpykType mporpammbl yueOHOTO Kypca «Anredpa» mjisi OCHOBHOTO OOIIEro oOpa3oBaHUS OCHOBHOE MECTO 3aHUMAIOT
coJiepKaTeIbHO-METOIMUeCKre JMHUU: «Yucina U BBIYUCICHUS», «ANTeOpandecKre BBIPAKEHUS», «YPaBHEHUS W HEPABEHCTBAY,
«Dynkmumy. Kaxkmgas w3 3THUX COAEpKATEIbHO-METOAMYECKUX JMHUN pa3BUBACTCA Ha NPOTHKEHWH TPEX JIET HU3YYEHHUS Kypca,



B3aMMOJICICTBYs C APYTMMHU €ro JHUHUAMU. B Xone m3ydeHus y4eOHOro kypca oOydarolUMCs MPUXOIUTCS JIOTMUECKHU pPacCyXIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBSI3M ¢ 3TUM B mporpamMmy y4eOHOro kKypca «AnreOpa» BKIIOYEHBI HEKOTOPHIC
OCHOBBI JIOTMKH, TPEICTABJICHHBIE BO BCEX OCHOBHBIX pas3/eiaX MaTeMaTUYeCcKOro OOpa3oBaHHUS M CIIOCOOCTBYIOIIME OBJIAJCHUIO
00Oy4aloIMMHUCSI OCHOB YHHMBEPCAJTHbHOTO MaTeMaTudeckoro si3pika. CojepikaTelbHOM U CTPYKTYPHOM OCOOEHHOCTHIO Y4eOHOro Kypca
«AnreOpay SBISETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHumM «Hucna v BEIYUCICHUS» CIIYKUT OCHOBOM ISl TallbHEUIIIEro U3YYEHUs MAaTEMATUKH, CLIOCOOCTBYET Pa3BUTHUIO Y
oOy4Jaronuxcst JIOTH4eCKoro MbIILIEHUs, (GOPMUPOBAHUIO YMEHUS MOJIb30BATHCS AITOPUTMAMHM, a TAKKE MPUOOPETEHHUIO MPAKTUUYECKHUX
HAaBBIKOB, HEOOXOAUMBIX JJI MOBCEIHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YHCIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs CBA3AHO C
paloHaIbHBIMU U HPPAMOHATIBHBIMU YHCIAMH, (POPMHUPOBAHUEM MPEACTABICHUN O JICHCTBUTEIHLHOM YHUCIE. 3aBEpUICHHE OCBOCHHUS
YUCJIOBOM JIMHUU OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIO.

ConepxaHue AByX alnreOpanyecKux JUHUNA — «AJreOpanyeckue BBIPAKEHUs» U «YPaBHEHUS M HEPABEHCTBa» CIIOCOOCTBYET
(dbopMHpOBaHHIO y 00yUaIOLIUXCSI MAaTEMATHUECKOTO armapara, He00OX0AUMOro /ISl PelIeHUs 3a7ad MaTeMaTUKH, CMEKHBIX MPEAMETOB U
MPaKTUKO-OPUEHTHUPOBAHHBIX 3adady. Ha ypoBHe OCHOBHOro o00mero oOpa3oBaHus YYEeOHBbIH Marepuan TIpPYNIUPYETCS BOKPYT
palMOHAIBHBIX BBIpAXKEHUH. AJreOpa JEMOHCTPUPYET 3HAYEHUE MATEMATUKHM KakK s3blKa JJIi MOCTPOEHUS MAaTEMaTUYECKHX MOJEIEH,
OTIHMCaHUs MPOLIECCOB U SABJICHUM pearabHOro Mupa. B 3anaun o0yueHus anredpe BXOAAT TaKKe JalbHENIIee pa3BUTHE AITOPUTMHUECKOTO
MBIIUICHUS, HEOOXOANUMOTr0, B YaCTHOCTH, JJII OCBOCHHUSI Kypca MH(DOPMATHUKU, U OBJIAJICHUE HAaBBIKAMHU JCHYKTUBHBIX PACCYXICHUM.
[IpeoOpazoBanne CUMBOJIBHBIX (POPM CITOCOOCTBYET Pa3BUTHIO BOOOPaKEHHUS, CIIOCOOHOCTEN K MaTEMaTUIECKOMY TBOPUYECTRBY.

Conepxanve GyHKIMOHAIBHO-Tpa)UUECKON JTMHUM HAllEJIEHO HA MOJTyYeHUE O0yJaromUMUCs 3HaHUN 0 QYHKIMSAX KaK BaKHEUIIeH
MaTeMaTUYeCKOM MOJENH [JIsl ONMHMCAHUS M MCCIEeIOBaHUS Pa3HOOOpa3HBIX MPOLECCOB U SBJICHUW B mpupone U odmiectBe. M3yuenue
MaTepuaja CnocoOCTBYET Pa3BUTHIO y OOyUaIOIUXCsl YMEHHS UCTIOJIb30BaTh Pa3MyuHbIe BbIPAa3UTEIbHbIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHBIC, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIAJ B (HOPMUPOBAHHE MPEJACTABICHUNH O POJIM MAaTEMATUKH B Pa3BUTUU
UBUIN3ALMHI U KYJIbTYPBHI.

CornacHo yyeOHOMY IUIaHy B 7-9 Kilaccax u3yuaercsl y4eOHBIM Kypc «Anredpa», KOTOPHIM BKJIIOYAET CICAYIOIIUE OCHOBHBIE
paznensl coaepxkanus: «Hucna u BEIUUCICHU», « AreOpandeckre BhIPAKEHU, « Y paBHEHUS U HEPABEHCTBAY, « DYHKIIUNY.

Ha n3yuenne yueObHoro kypca «Anredpa» orBoautcs 340 yacos: B 7 kiacce — 136 vacoB (4 yaca B Hezento), B 8 kiacce — 102 gaca
(3 gaca B Henento), B 9 knacce — 102 gaca (3 gaca B Henedto).

['eomeTpusi Kak OJMH W3 OCHOBHBIX Pa3/ieNIOB IIKOJIHHOM MaTeMaTHUKH, UMEIOIIUN CBOEH 1IE€JIbI0 00ECIeUnTh U3YyYeHHUE CBOMCTB U
pasMepoB GUTYp, UX OTHOIIEHUN M B3aMMHOE PACIIONIOKEHNE, OMMUPAETCS Ha JIOTUUECKYI0, JOKA3aTeNbHYIO JTUHUIO. [[eHHOCTh n3yueHus
T€OMETPUU Ha YPOBHE OCHOBHOTO OOIIEro OOpa3OBaHMS 3aKITIOYACTCS B TOM, YTO OOYYAIOIIMICS YYUTCA MPOBOJWUTH JOKA3aTEIbHBIC



paccy X IeHus, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHHUS, JOKA3bIBaTh HCTUHHBIE YTBEPKIAEHUS U CTPOUTH KOHTPHPHUMEPHI K JIOMKHBIM,
POBOJUTH PACCYKACHUS «OT IPOTUBHOTOY», OTIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpATHBIE YTBEPKACHUS.

Btopoii 1ienpio M3ydeHusi TEOMETPUU SIBIISIETCS UCIOJIb30BAaHUE €€ KaK MHCTPYMEHTA IMPHU PELICHUWH KaK MaTeMaTHYeCKUX, Tak U
MPaKTUYECKUX 3a7a4, BCTPEUAIOIINXCA B pealibHOM Ku3HU. OOydaromuiics JODKEH HAYYUTHCS OMPEISIUTh T€OMETPUUIECKYIO0 (UTYpY,
OMMUCaTh CJIOBAMHU JAHHBIA 4YEpPTEX WM PUCYHOK, HAUTH TUIOMIA[b 3€MEJBHOTO Y4YacTKa, pacCUUTaTh HEOOXOAUMYIO JIUHY
ONTOBOJIOKOHHOT'O Kabess uin TpedyeMmble pa3Mephl rapaxka i aBTOMOOWIISl. DTOMY COOTBETCTBYET BTOpasi, BbIUMCIUTEIbHAS JIMHUS B
u3ydeHuu reomerpuu. [lpu pemieHnn 3amad MPaKTUYECKOTO XapakTepa OOy4arolluMics YYHUTCS CTPOUTh MaTeMaTHYEeCKHe MOJACNU
peanbHbIX )KU3HEHHBIX CUTYallUid, MPOBOAUTH BHIYMCIICHUS U OLICHUBATH aJICKBATHOCTDH IMOJYYEHHOTO PE3ybTaTa.

KpaitHe BaxHO MOIUEPKUBATH CBSI3M FEOMETPUU C JIPYTHUMHU YUEOHBIMU IpEeAMETaMH, MOTUBUPOBATh MCIOJIB30BAThH OMpPEACICHUS
reoMeTpu4ecKkuXx (Uryp M MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHHUN B (PU3MKE M TEXHUKE. DTU CBA3U Hamboiiee
SApKO BUJIHBI B TeMax «BekTope», « Tpuronomerpudeckrue cOoTHOLIEHU», «MeTroa koopaunat» u «Teopema [ludaropay.

VYueonnii kKypce «['eomMeTpus» BKIIOUAET CIEAYIOIINE OCHOBHBIC pa3jielibl cojepxkanusi: «I eomeTpuueckue GUTYphl U KX CBOMCTBA,
«3mepeHne reoMeTpUyYecKUX BeIUYWHY», «JlekapTOBBI KOOpJAMHATHI Ha IUIOCKOCTW», «BekTope», «/[BKeHUS TIIOCKOCTHY,
«IIpeobpazoBanust MOI0OUSN.

Ha uzyuenue yue6HOro kypca «l'eomerpusi» orBoautcst 204 vaca: B 7 kitacce — 68 yacoB (2 yaca B He/ielt0), B 8 kiiacce — 68 yacos
(2 gaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

B coBpemeHHOM 1HM(DPOBOM MHpE BEPOSTHOCTh M CTATUCTHKA MPUOOPETArOT BCE OOJBIIYI0 3HAYUMOCTh, KaK C TOYKU 3PEHHUS
MPAKTUYECKUX MPHIOKEHUH, TaK U UX POJIU B 00Opa30BaHWU, HEOOXOJAMMOM KaXKJIOMy ueioBeKy. Bo3pacrtaeTr uucio npodeccuil, npu
OBJIAJICHUU KOTOPBIMH TpeOyeTcsi xopoias 6a30Basi MOATOTOBKA B 00JIACTH BEPOATHOCTU U CTATHCTHKH, TaKas MOATOTOBKA BakKHA IS
MPOAOKEHUS 00pa30BaHus U ISl YCIEIIHON Npo¢deCCHOHAIbHON Kaphephl.

Kaxxapiii yenoBeKk MOCTOSIHHO MPUHUMAET PEHICHHs Ha OCHOBE HMMEIOIIMXCS y HETO JAaHHBIX. A 111 000CHOBAHHOTO TMPHHSITHS
pelIeHus B YCIOBUSX HEAOCTaTKa WU M30bITKa MH(POpMAIMKU HEOOXOJMMO B TOM YHCIE XOPOIIO C(HOPMUPOBAHHOE BEPOSATHOCTHOE U
CTaTHUCTUYECKOE MBIIIJICHHE.

NMeHHO MOATOMY OCTPO BCTaIa HEOOXOIUMOCTh C(HOpMUPOBATh y 00yUdarOMIMXCS (PYHKITMOHATHHYIO TPAMOTHOCTbD, BKIIFOUAIOIIYIO B
ce0s B Ka4eCTBE HEOTHEMIIEMOU COCTABIISIFOIICH YMEHHE BOCTIPUHUMATh M KPUTHUECKU aHATTM3UPOBATh MH(OpMAIHIo, IPEACTaBICHHYIO B
pa3auuHbIX (opMax, MOHMUMATh BEPOSITHOCTHBIA XapaKTep MHOTHUX PEaTbHBIX MPOILECCOB U 3aBHUCHUMOCTEH, MPOU3BOIUTH MPOCTEUIITHE
BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM KypcCe€ C OCHOBHBIMU MPUHITUIIAMU cOOpa, aHANM3a M MPECTABICHUS JAHHBIX U3 PA3IHYHBIX CEp KU3ZHU
o0IIIeCTBa M TOCYIapCTBA MPUOOIIAET OOYJAOIINXCA K 00IIECTBEHHBIM MHTEpecaM. M3ydenrne 0CHOB KOMOMHATOPUKH Pa3BUBAECT HABBIKU
opraHu3aiuu mnepedopa M Mmojacuéra yucia BapuaHTOB, B TOM YHCIIE B MPHUKIAJAHBIX 33/ladaX. 3HAKOMCTBO C OCHOBaMHu Teopuu TpadoB



CO3/1aéT MaTeMaTU4yecKui (QyHaaMeHT g (HOPMHPOBAHHS KOMIETEHUMH B oOnacté MHPOpMATHUKH U IUGPOBBIX TexHonorui. Ilpu
U3yYEHUU CTATUCTUKU U BEPOATHOCTH OOOTalalOTCs NMPEACTABICHUS OOYyYaroIIMXCS O COBPEMEHHOM KapTHHE MHpa M METOJaX €ro
UCCIIeIOBaHUs, (HOpPMHUPYETCS MOHUMAHHME POJM CTATUCTUKUM KaK MCTOYHHMKA COLUAIBHO 3HAYMMOM HMH(OpPMAlMKM U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIICHUS.

B cooTBeTcTBHM € JaHHBIMH LEISIMHU B CTPYKTYpPE IMPOrpaMmbl y4eOHOTro Kypca «BeposSTHOCTh W CTaTUCTUKA» OCHOBHOIO OOLIETrO
oOpa3oBaHMsI BBIJCJIEHBI CIEAYIOLUIUE COAepkKaTelbHO-MeToanueckue NUHUU: «lIpencraBneHne AaHHBIX U ONMCATEIbHAs CTAaTUCTUKA»,
«BeposTHOCTBY», «D1eMEeHTh KOMOUHATOPUKNY», «BBeneHue B Teoputo rpagosy.

Conepxanne nuann «IIpencraBneHue qaHHBIX U ONMUcCATeNbHAS CTATUCTUKA» CIYKHUT OCHOBOM I (POPMHUPOBAHUS HABBIKOB PaOOTHI
c uHpopMaIMeil: OT YTeHHUs] U MHTEpHpeTanuu MHGOpMalnu, IpeACTaBICHHON B Tabnmuiax, Ha AuarpaMmax W rpadukax, A0 coopa,
MIPE/ICTABICHNS U aHAJIM3a JIaHHBIX C UCIOJIb30BAHUEM CTATUCTUYECKUX XapaKTEPHUCTHK CPEAHUX M paccenBaHus. PaboTas ¢ JaHHBIMU,
oOyuJaroluecs: yyaTcsl CUYMThIBaTh U MHTEPIPETUPOBATH JaHHbIC, BBIIBUraTh, apryMEHTUPOBATh U KPUTUKOBATh MPOCTEHIINE TMIOTE3bI,
Pa3MBILUIATH HaJl (PaKTOPaMH, BBI3bIBAIOIIMMU U3MEHYUBOCTb, U OLIEHUBATh UX BIUSHUE HA pacCCMATPUBAEMble BETUUYHUHBI U ITPOLIECCHI.

NHTynTHBHOE MNpENCTABICHUE O CIy4YalHOW W3MEHYMBOCTH, WCCIECIOBAHHE 3aKOHOMEPHOCTEH MW TEHACHIMN CTaHOBUTCA
MOTHUBHUPYIOIIEH OCHOBOM JIs1 U3YyUYEHUSI TEOPUU BEPOSATHOCTEN. bosblioe 3HaueHe UMEIOT PAKTUYECKUE 3a/I1aHHSI, B YACTHOCTH OTIBITHI C
KJIACCHYECKUMM BEPOSTHOCTHBIMHU MOJEIISIMHU.

[ToHsiTHE BEpOSITHOCTH BBOAMTCA Kak Mepa MpaBaoNoAoOus ciydailHoro coObitud. [Ipu u3yuyenun ydueGHOro Kypca oOyuaromuecs
3HAKOMSATCS € MPOCTEUIIMMH METOaMHU BBIYMCIICHHS BEPOSITHOCTEN B CIIyYalHBIX HKCIIEPUMEHTAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMA
MCXO0JIaMHU, BEPOSITHOCTHBIMU 3aKOHAMU, TIO3BOJISIIOLIMMU CTAaBUTh U peliaTh Oosiee ClIokKHbIE 3a/1aun. B yueOHbIl Kypc BXOIAT Ha4aJIbHbIE
MIPEACTABICHUS O CIyYalHBIX BEIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYILECTBISETCS 3HAKOMCTBO OOYYarOIIMXCS C MHOXXECTBAMM M OCHOBHBIMH OIEpalusMU Haj
MHOXXECTBAMH, PAaCCMATPUBAIOTCS MPHUMEPHI NPUMEHEHHUs JUIsl PEUIEeHUs 3a7ad, a TAKXKE HCIOJIb30BaHHUS B JIPYTMX MaTeMaTHYECKUX
Kypcax 1 y4eOHBIX MpeaMeTax.

B 7-9 xnaccax usyuaercs yueOHbINH Kypc «BeposSTHOCTh M CTaTUCTHKA», B KOTOPBIA BXOJAT pasnaeinbl: «lIpeacTaBinenue TaHHBIX U
onucaTelibHasi CTATUCTUKAY, «BeposiTHOCTbY, «DJIeMEHThl KOMOMHATOPUKINY, «BBeieHnEe B TEOPUIO IPaPOB».

Ha usyuenune yuebHOro xypca «BepodaTHocTh U craTtucThkay orBoautcs 102 daca: B 7 kimacce — 34 yvaca (1 yac B Heneno), B 8
kiacce — 34 gaca (1 yac B Henento), B 9 kitacce — 34 daca (1 yac B Henento).



COAEPKAHUE OBYUYEHUS
5 KUIACC

HarypanbHble ync/ia 4 HyJIb

Harypanbsnoe uncno. Psg nHatypanbnsix yucen. Yucno 0. M300pakeHne HaTypaJIbHBIX YMCEN TOUKAMH Ha KOOPAMHATHOM (YUCIIOBOM)
IIPSMOM.

[To3unmonHas cucteMa cuuciieHusl. PUMckas Hymepalusi Kak OpuMep HEMO3UIIMOHHOW CUCTEMbl cuuciieHus. JlecsaTuunas cucrema
CUHCJICHHUS.

CpaBHEHME HaTypaJIbHBIX YMCEJl, CPABHEHHE HATYPaAIbHBIX uncen ¢ HyJIéM. CriocoObl cpaBHeHUs. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CnoxeHre HaTypajbHBIX YHCEJ, CBOMCTBO HYJIA NPHU CJIOKEHUU. BbluWTaHWe Kak JEWCTBUE, OOpPATHOE CIIOKEHHUIO. Y MHOKECHHUE
HaTypaJbHBIX YMCEJI, CBOMCTBA HYJsA M €AUHUIIBI MPU YMHOXEHUU. JleleHue Kak jedcTBHe, oOpaTHOE YMHOXKEHHIO. KOMMOHEHTHI
JEUCTBUM, CBs3b Mexay HUMHU. [IpoBepka pesynbrara apudmMerhyeckoro aeicTBusa. I[lepemecTuTenbHOE W CoUYeTaTEIbHOE CBOMCTBA
(3aKOHBI) CIIOKEHHS 1 YMHOKEHUS, paclpeIeINTeIbHOE CBONCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3oBanue OyKB Juisi 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3alMCH CBOMCTB apu(PMETHUECKUX JIEHCTBHM.

Jlenutenn m KpaTHBIEC 4YHCIa, PA3JIOKEHUE HA MHOXUTENU. [IpocTeie u cocTtaBHble uncna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9.
JleneHue ¢ OCTaTKOM.

CreneHb ¢ HaTypaJlbHBIM NTOKa3aTeJIeM. 3alUCh YUCIIA B BUJIE CYMMbI Pa3psiAHBIX CIaracMbIX.

HucnoBoe BbIpakeHHE. BbIUKCIIeHME 3HAUYEHUM YHCIIOBBIX BBIPAKEHUM, NMOPSAOK BBINOJIHEHUS AeUCTBUN. lcnomb3oBanue mnpu
BBIYUCJICHUSIX MEPEMECTUTEIBHOTO M COYETATEIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI U YMHOXEHHUSI, PACHPENCIIUTEIIBHOTO CBOWCTBA
YMHOEHHS.

Jpodu

[IpeacraBnenne o ApodH Kak crnocobe 3amucu YacTu BenuuuHbl. OObIKHOBEHHBIE NpoOu. [IpaBuiIbHBIE U HENPaBUILHBIE JIPOOU.
Cwmemniannas npo0b, MpeCTaBICHUE CMEIIaHHONM IpoOU B BUJIE HETIPABUIILHOW JPOOU U BBIJCICHHE IIEJI0ON YacTH YKCIia U3 HEMPaBUIHLHOU
npobu. M3obpaxenue apodeil ToukamMu Ha 4UCiIoBOM mpsimoil. OcHOBHOE cBOMCTBO JpoOu. Cokpaienue apooeil. [IpuBenenue nqpodu
HOBOMY 3HameHaTento. CpaBHeHHEe JpoOeit.

CrnokeHrie ¥ BRIYMTAHHUE ApOoOeii. YMHOXKEHHE U JAeJIeHUE Apo0Oei, B3anMHO oOpaTHbIe Ipodu. HaxoxkieHne 4acTu menoro u meioro
10 €ro YacTH.

Hecstuunas 3amuch apooeit. [lpencraBnenue necaTuyHOW ApoOW B BHIlE OOBIKHOBEHHOW. M300pakeHne necaTUYHBIX Ipolei
TOYKaMH Ha YUCJIOBOU npsmMoit. CpaBHEHHE NECATUYHBIX TPOOCH.



ApudmeTndeckue TeUCTBUS C IECITHUHBIMU ApoOsMu. OKpyTrieHue ASCATUIHBIX TPOOCH.

Penienue TeKCTOBBIX 33124

Pemenue TekcToBBIX 3a7a4 apudmMeTrnueckuM crnocobom. Pemienne noruueckux 3anad. Pemenue 3a1a4 nepebopoM Bcex BOZMOMKHBIX
BapuaHToB. Mcrionb30BaHue Mpu pelIeHUH 3a/1a4 TaOIUI] U CXEM.

Pemienne 3amad, copepKamMX 3aBUCHUMOCTH, CBS3BIBAIOIIME BEIWYUHBL: CKOPOCTb, BpPEMsl, PACCTOSHUE, LE€HA, KOJWYECTBO,
CTOMMOCTb. EquHUIEI M3MepeHus: Macchl, 00bEMa, IEHBI, PAacCTOSHUSA, BPEMEHH, CKOPOCTH. CBSI3b MEXKIY CIMHHUIIAMH H3MEpPEHUS
KQ)KJIOM BEJIMYMHBI.

Pemienre oCHOBHBIX 3aj1a4 Ha JIPOOH.

[IpeacraBienye TaHHBIX B BUE Ta0IMI], CTOIOYATHIX AUATPAMM.

Harasignas reomerpust

Harnsanele npeacraBieHus o purypax Ha MmIOCKOCTH: TOYKA, MPsiMasi, OTPE30K, JIyd, YroJjl, JOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb,
Kpyr. Yrou. [Ipsmoii, ocTpblid, TYIIOW U pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METPUYECKUE €IWHULbI JUIMHBIL. JIJIMHA JIOMaHOU, IEPUMETP MHOIOYrOJbHUKA. M3MepeHune u nocTtpoeHue yrios ¢
ITOMOUIBIO TPAHCIIOPTHPA.

Harnsinuele npeactaBieHus o (urypax Ha IUIOCKOCTU: MHOTOYTOJBHUK, MPSIMOYTOJBHUK, KBAJApaT, TPEYrOJbHUK, O PaBEHCTBE
duryp.

N3o0paxxkenne ¢uryp, B ToM yucie Ha kietdarod Oymare. [locTpoenue koHburypamuii uM3 dactei MpsMOW, OKPY>KHOCTH Ha
HEJIMHOBAaHHOM M KieTyaToi Oymare. Mcnonab30BaHne CBOWCTB CTOPOH U YIII0OB MPSIMOYTOJIbHUKA, KBAPATA.

[Tnomaas TpAMOYroJabHUKA U MHOTOYTOJBHUKOB, COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM 4ucie (GUryp, u300pak€HHBIX Ha
KJieT4yaTtor Oymare. ENMHUIIBI U3MEPEHUS TUIOIAIH.

Harnsinaele mpeAcTaBieHUss O TPOCTPAHCTBEHHBIX (UTypax: NPsIMOYTOJBHBIN Tmapaienenunea, KyO, MHOTOTpaHHUKU.
N3o00pakeHre mpocTeHITMX MHOTOTpaHHUKOB. Pa3BEpTku kyba m mapamienenumnena. Co3nanue mMojeneil MHOTOTpaHHUKOB (U3 Oymard,
MPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHUAIIOB).

O0BEM NpAMOYTOIBHOTO Napajuienenunena, kyoa. Equnuiel uamepenust o0bEMa.

6 KIIACC

HarypaJjbHble yuciaa



ApudmeTnueckre JEHCTBUS C MHOTO3HAYHBIMM HATypadbHBIMU 4YHCIaMHU. UYHCIOBBIE BBIPAKEHUS, MOPSIOK JECHWCTBUH,
UCIOJIb30BaHUE CKOOOK. Vcrnonp30BaHMe MPHU BBHIYUCICHUSIX MEPEMECTUTEILHOTO U COYETATEIbHOTO CBOMCTB CIOXKEHUS U YMHOXKEHUS,
pacrpeneauTeIbHOIO CBOMCTBA YMHOKEHUA. OKPYTJIEHNE HATYPaIbHbIX YHACEIL.

Jlenutenu M KpaTHBIC YKCIIa, HAMOOIBIIMA OO JETUTENh U HAaMMEHBIIIee 001Iee KpaTHoe. [[e1MMOoCcTh CyMMBI U TIPOU3BEICHUS.
JleneHue ¢ OCTaTKOM.

JApodu

OObIKHOBEHHAs ApOoOb, OCHOBHOE CBOMCTBO JIpo0Ou, cokpalienue apodei. CpaBHeHHE U yHopsiourBaHue apooeil. Pemenue 3amayu Ha
HaXOKJIEHUE YaCTH OT IIeJIOr0 M IIeJIOTO MO ero yactu. [IpoOGHoe uucio kak pe3ynbrar neneHus. [IpeacraBienue AecsITUYHON TpoOu B
BHUJI€ OOBIKHOBEHHON JpOoOM U BO3MOXHOCTH MPEJCTABJICHUS OOBIKHOBEHHOW JpoOM B BHUAEC AeCATUYHON. JlecsTUuHbIE apoOU U
MeTpuueckas cucrema Mep. ApuMeTHYeCKUE IEUCTBUS U YUCTIOBBIE BEIPAXKEHUS ¢ OOBIKHOBEHHBIMU U JICCITUYHBIMU JPOOSIMHU.

OtHomienue. Jlenenue B 1aHHOM OTHOIeHUU. Macita0, mpornopius. [I[puMenenre nponopiuii mpu perieHuu 3a1ad.

ITonstue nmpoueHTa. Beluncienue npoueHTa OT BEJIWYHUHBI U BEJIWYMHBI 110 €€ IMPOLEHTY. BhlpakeHue NMPOLEHTOB AECATUYHBIMU
npoOsimu. Perienue 3a7a4 Ha MPOICHTHI. BhIpaskeHne OTHOIIICHUS BEJIMYUH B MIPOLICHTAX.

IHoJio:kuTENBHBIC M OTPULATEIbHBbIE YHCJIA

[lonoxxutenbHple W OTpULATENBbHBbIE 4ncna. Llempie yucna. Monayns uyucia, reoMeTpuyecKas HHTEpIpPETalys MOAYJS YHCIHA.
N3o00pakeHre uucea Ha KOOpAMHATHOW mipsiMoil. UwucioBble mnpomexyTku. CpaBHeHue uucen. ApudMerudeckue [IeHCTBUS C
MIOJIOKUTEJIbHBIMU U OTPULIATEILHBIMU YU CIIAMH.

[IpsiMoyroJibHasi cucTeMa KOOpJAUMHAT Ha II0CKocTU. KOOpIMHATEI TOYKH Ha IIOCKOCTH, abcuucca U opauHara. [loctpoenue Touek u
(buryp Ha KOOpJAMHATHOM MIOCKOCTH.

BykBeHHbBIe BbIpaKeHUs

[Ipumenenue OyKB IS 3aITUCH MAaTEMaTUYECKUX BBIPAKECHUN W TipeasiokeHuil. CBoicTBa apudMeTHYecKux AecTBU. bykBeHHbIC
BBIPDAKEHHUSI W YHCJIOBBIE TOJICTAHOBKH. ByKBEHHBIE paBEHCTBAa, HAXOXKJICHHE HEWU3BECTHOIO KOMIIOHEHTa. DopMyibl, (HOPMYIIbI
NepuMeTpa U IJI0IAIu IpsIMOYTOJIbHUKA, KBaJpaTa, 00bEMa napasuiesenurena u Kyoa.

Pemienne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3a7a4 apudMeTrHueckuM criocobom. Pemrenne nornueckux 3amad. Pemenue 3amad nepe0bopoM BCeX BOZMOKHBIX
BApHUAHTOB.



Pemienne 3amad, copepKamMx 3aBUCHMOCTH, CBS3BIBAIOIIMX BEJIMYMHBIL: CKOPOCTb, BpPEMs, PACCTOSIHUE, II€HA, KOJWYECTBO,
CTOMMOCTb, MPOU3BOJUTEIBLHOCTD, BpeMs, 00bEM paboThl. ENUHUIIBI U3MEPEHUS: MAacChl, CTOUMOCTH, PACCTOSIHUS, BPEMEHHU, CKOPOCTH.
CBsi3p MEXKIy €IMHULIAMHA U3MEPEHUS KAK/IOW BEJIMYHHBI.

Pemenue 3aaa4, CBA3aHHBIX C OTHOLIEHHUEM, MPONOPLUHUOHAIBHOCTBIO BEJIMYMH, TPOLIEHTAMH; PEIICHUE OCHOBHBIX 3a]1a4 Ha JpOo0u U
IIPOLICHTHI.

OueHka 1 pUKHJIKa, OKpyTieHue pe3ynbrara. CocraBiieHne OYKBEHHBIX BBIPAKEHUH MO YCIOBHIO 3aJa4H.

[IpeacTaBieHure NaHHBIX C MOMOINIbIO TaOmui U auarpamm. Ctoyi04yaThle JuarpaMMbl: YTEHHE M MOCTpoeHHe. UTeHue KpyroBbIX
JUarpaMM.

Harasinnas reomerpust

Harnsnuele npencraBineHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE30K, Jy4, Yroj, JOMaHas, MHOTOYTOJbHHK,
YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3anmHoe pacnonokeHue AByX IPsAMBIX Ha IUIOCKOCTH, MapajulesibHbIE IpsAMbIC, IEPIEHIUMKYJApHbIE IpsMble. M3mepenue
PACCTOSHUM: MEXIY IBYMs TOUKaMH, OT TOUKH J0 NPAMOM, JIMHA MAPILIPYTa HA KBAJAPATHOU CETKE.

N3mepeHne W NOCTPOEHHE YIVIOB C MOMOIIBK) TPAHCIOPTUPA. BHIBI TPEYroNbHUKOB: OCTPOYIOJIBHBIA, MPSMOYTOJIBHBIN,
TYHOYTOJIbHBIN, pPaBHOOEIPEHHBIN, PaBHOCTOPOHHUN. UeTHIPEXYTOJbHUK, MPUMEPBI YETHIPEXYTOJBHUKOB. [IpsSAMOYyronbHUK, KBajpar:
WCIIOJIb30BAaHUE CBOWCTB CTOpPOH, YIVIOB, sauaroHaneid. M3oOpakeHue reomerpuyeckux (UTyp Ha HEITWHOBAHHOW Oymare c
MCIIOJIb30BaHUEM LIUPKYJIsl, TUHEHKH, YroJbHUKa, TpaHcnopTupa. [locTpoenus Ha kineryaToit Oymare.

[lepumerp mHOroyronpHuka. [loHaTre miomaaun Qurypsl, eAMHUIBI U3MepeHus momanu. [IpudnmxénHoe n3MepeHue MmiomaIn
¢duryp, B TOM uucie Ha KBaapaTHou ceTke. [IpubnmxkEHHOE u3MepeHne JUIMHbI OKPYKHOCTH, IJIOIIAIN KpyTa.

CummMeTpus: HeHTpalbHasA, OCEBAsl U 3€PKAJIbHASI CHMMETPHH.

[TocTpoeHne cuMMETPUYHBIX QUTYP.

Harnsigaele npeacTaBieHrs O MPOCTPAHCTBEHHBIX (UIypax: MapajuieNnenuie],, Kyo, mpusma, nupamMuaa, KOHyC, UWIMHIp, [ap U
cthepa. M3obpakenne mnpocTpaHCTBEeHHBIX (Guryp. [lpuMepbl pa3BEPTOK MHOTOIPAHHUKOB, IMWIMHApPA U KoHyca. Co3laHue Mojeleu
MIPOCTPAHCTBEHHBIX PUTYp (U3 OyMaru, MPOBOJIOKH, MJIACTUIMHA U JPYTUX MATEPUAJIOB).

[Tonsitue 00bEMa, eqMHUITHI U3MEPEeHUS 00BEMA. OOBEM MPSAMOYTOIBPHOTO MapajuIeNienuresia, Kyoa.
Aareopa.
7 KIIACC
Yucaa v BIYUCICHUSA



Jlpobu OOBIKHOBEHHBIE M JAECATUYHBIC, MEPEX0]l OT OJHOM (opMbI 3amucu Apobdeit kK apyroi. [lonsTue panuoHambHOTO 4HCTA,
3aIllliCh, CPABHEHUE, YIIOPSIOUMBAHNE PALIMOHAIBHBIX Yhcesl. ApupMeTndecKue IeHCTBUS C PallMOHAJIBHBIMY YynciIaMy. Perenne 3anad us
peasIbHOM NMPAKTUKU HA YaCTH, HA JPOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTesIeM: OINpEAENICHHE, MPeoOpa30OBaHUE BBIPAKEHUN HA OCHOBE OIPEACIICHHS, 3alUCh OOJIBIINX
yrcen. [IporneHTsl, 3anuck IpoIeHTOB B BUIE ApOoOH U IpoOH B BUIE MPOLIEHTOB. Tpr OCHOBHBIE 33]a4M HA MPOLICHTHI, PEeIICHUE 3aa4 U3
peanbHOM ITPAKTUKH.

IIpuMeHeHne NPU3HAKOB JIEIUMOCTH, Pa3JI0KEHUE Ha MHOXKUTENIN HATyPAJIbHBIX YUCEL.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpsiMasi U 0OpaTHAas! MPONOPLUOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUsA

[lepemeHHBIE, YNCTOBOE 3HAYEHNE BBIPAXKEHUS C IEPEMEHHOM. J(OImyCcTUMBIE 3HAYEHUS NIEpEMEHHBIX. [IpencraBienne 3aBUCUMOCTH
MEX/1y BeIMYMHaMu B BUAE Gopmyisl. Beruucnenus no ¢opmynam. [IpeoOpazoBaHre OyKBEHHBIX BBIPQXKEHUMN, TOKIECTBEHHO pPaBHBIE
BBIpAKEHUS, IpaBUIa IPeoOpa30oBaHMs CyMM U MPOU3BEACHUM, IPABHUIIA PACKPBITHUSI CKOOOK U MPUBEACHUS MTOJ00HBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHowiensl 1 MHOTO4WIEHBl. CreneHp MHOrowieHa. Cllo)KeHne, BBIUUTAaHUE, YMHOKEHNE MHOTOYWIEHOB. PDOPMYIIBI COKPAIIEHHOTO
YMHOXEHHSI: KBaAPAT CYMMBI U KBapaT pa3HocTh. DopMyiia pa3HOCTH KBaApaToB. Pa3iioxkeHne MHOTOWIEHOB HA MHOKUTENH.

YpaBHeHMs M HEPABEHCTBA

VYpaBHeHUEe, KOPEHb ypaBHEHUS, IpaBUiia MpeoOpa3oBaHUs ypaBHEHUS, PABHOCUIILHOCTh YPaBHEHUH.

JInHelHOe ypaBHEHHE C OJTHOW MEPEMEHHOM, YUCIO KOPHEW JTMHEMHOTO YPAaBHEHUS, PEIICHUE JINHEMHBIX ypaBHeHU. CocTaBieHue
YPaBHEHHI IO YCIIOBUIO 33/1a4l. PellleHre TEKCTOBBIX 3a7a4 C TOMOIIBI0 YPaBHEHUM.

JIuneitHoe ypaBHEHHE C ABYMs NepeMeHHbIMM M ero rpaduk. CuctemMa ABYX JMHEHHBIX YpaBHEHUH C JABYMsI MEPEMEHHBIMHU.
Pemenue cucteM ypaBHEHHI clIocOOOM MOACTAaHOBKU. [IprMephl pelieHrs TeKCTOBBIX 331a4 ¢ MTOMOIIbIO CUCTEM YPABHEHUM.

DOyHKUNHA

Koopaunara Toukn Ha npsamoii. YucinoBeie NpoMeKyTKH. PaccTossHrE MEXAY IBYMSI TOUKaMU KOOPAUHATHOM IIPSIMOM.

[IpssmoyronbHast cuctema koopauHar, ocu Ox m Oy. AOcuucca W opAvHATa TOYKM Ha KOOPAMHATHOM TmiiockocTd. IIpumepsl
rpadukoB, 3agaHHbIXx (Qopmynamu. Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [loustue ¢ynknuu. ['paduk dyakuun. CBorcTBa
byukuuii. Jluneiinas Gyukius, e€ rpaduk. ['paduk Gynkimu y = [X|. ['padudeckoe perieHne TMHEHHBIX YPABHCHUH U CUCTEM JTHHEHHBIX
YpaBHEHUM.
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Yuciaa 1 BIYUCICHUA

KBanpatusiii xopeHb u3 uucna. llonarue o0 wuppanvoHanbHOM uucie. JlecaTnyHble MPUONMKEHUS HUPPALUOHAIBHBIX YHCET.
CpoiicTBa apu(METHUECKNX KBAaJPATHBIX KOPHEH W WX MPHUMEHEHHE K MPEoOpPa30BAHUIO YHWCIIOBBIX BBIPAKECHUNW W BBIYUCICHUSM.
JlercTBUTEBHBIC YHCIIA.

CreneHb ¢ LETbIM MOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJireOpanvecKkue BbIPaKeHUSA

KBampaTHblil TpEXUieH, pa3aoKeHUE KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpanyeckass aApoOb. OCHOBHOE CBOWCTBO anreOpanueckod napoOu. ClokeHue, BBIYUTAHHE, YMHOXEHHE, JEJICHUE
anreOpanueckux aApooOei. PaloHanbHbIie BBIPAXKEHUS U MX Pe0Opa30BaHUE.

YpaBHeHMs U HEPABEHCTBA

KBampatHoe ypaBHeHue, ¢opmylia KOpPHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenue ypaBHEHUH, CBOJAIIUXCS K
JUHENHBIM U KBaJpaTHbIM. [Ipocreiinme ApoOHO-panoHaIbHbIE YPABHEHUS.

['paduueckass uHTEpIpeTaIlsi YpaBHEHUNW C JBYMS MEPEMEHHBIMU M CHUCTEM JIMHEHHBIX YpaBHEHUW C JBYMS MEPEMEHHBIMHU.
[Ipumepsl pemeHnst CUCTEM HEJIMHENHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMMU.

Pemennie TeKCTOBBIX 3a71a4 ajaredpanyeckuM crocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEepaBeHCTBO C 0JHOM NepeMEeHHOM. PaBHOCUIIBHOCTh HEPABEHCTB. JINHEHBIE HEPABEHCTBA
C OIHOU nepeMeHHOM. CHCTEMBI JINHEMHBIX HEPABEHCTB C OJHON NEPEMEHHOM.

DYyHKIUU

[Tonsitue pynkunnu. O61acTh ONpEAEIICHUs] U MHOXKECTBO 3HaueHuH (pyHKuuu. CrnocoObl 3a1anust PyHKIUH.

I'padux bynkumn. Yrenne cBoiicTB pyHKIuu 1o €€ rpaduky. [Ipumeps rpadukoB GyHKIUN, OTpAKAIONIUX pPeaTbHBIE MPOIIECCHI.

@DYHKITMHU, OMMCHIBAIOININE NPSIMYI0O U OOpPaTHYIO MPOTIOPIIMOHAIBHBIC 3aBUCUMOCTH, UX Tpaduku. OyHkuun y = X2,y = X3,y = VX,
y=|x|. I'padpuueckoe pericHre ypaBHEHUI ¥ CUCTEM YpaBHCHHIA.
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Yucaa v BIYUCICHUSA



PanmonanpHbie uyuMcIa, UPpaANMOHATBHBIE YMCIA, KOHCUYHbIE M OCCKOHEUHBIE NeCATUYHBIC NpoOu. MHOXECTBO JCHCTBUTEIHHBIX
quceN, JCUCTBUTENbHbIE YMCIa KaK OECKOHEYHbIE NeCSITHYHbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM
JNEUCTBUTENBHBIX YUCE U KOOPAUHATHOM IIPSIMOM.

CpaBHEHHE JIEHCTBUTEIBHBIX YHCEN, apu(METHICCKIE TEUCTBUS C ICHCTBUTEIHHBIMU YUCIIAMH.

Pa3Mepbl 00bEKTOB OKPY>KAIOIIETO MUPA, JJIUTEIBHOCTh MPOILIECCOB B OKPYKAIOIIEM MUPE.

[TpubmmkénHoe 3HaYeHUE BEJTUYHHBI, TOUHOCTH MpuOmkenns. Okpyrienne yncen. [I[pukuaka u omeHKa pe3yabTaTOB BEIYHCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHme. PemeHne ypaBHEHUH, CBOJSIIMXCS K KBaApaTHbIM. bHKBaapaTHOe ypaBHEHHME. lIpumepsl pemeHus
YPaBHEHHU TPETHEU U YETBEPTOU CTEIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemenue nqpoOHO-panimoHaIbHBIX YpaBHEHUN. PellieHne TeKCTOBBIX 3a/1a4 anre0pandeckuM METOI0M.

VYpaBHeHue ¢ AByMs IEPEMEHHBIMU U ero Tpaduk. Pemenue cuctem nByX JTMHEHHBIX YpaBHEHUN C ABYyMS epeMeHHbIMU. Perienue
CUCTEM JIBYX YpaBHEHUM, OHO U3 KOTOPBIX JIMHEWHOE, a Pyroe — BTOpoi crenenu. ['paduueckas nHTEpHpeTanus CUCTEMbl YPaBHEHUH €
JIBYMSI TIEPEMEHHBIMM.

Perienne TEKCTOBBIX 33/1a4 alNreOpandecKuM CocoOOM.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Penrenue mMHENHBIX HEPABEHCTB C OJTHOW NTEpeMEHHOM. Pelienne cucteM JIMHEWHBIX HEPABEHCTB C OJHOW nepemMeHHoM. KBajgpaTHbie
HepaBeHCTBA. ['paduueckas nHTEpIIpeTalysi HEPAaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DYyHKIUU

KBagparuunas ¢pynkuus, e€ rpaduk u cBoicta. [lapadomna, KoopArMHATHI BEPIIMHBI TAPAOOIIbI, 0Ch CAUMMETPHUH Mapa0OJIbI.

I'padukn Gpyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , # ux cBoiicTBa.

YucsoBble M0CIeA0BATEIbHOCTH U NIPOTrPECCUM

[TonsiTHE YKMCIIOBOI TOCIEAOBATEIIBHOCTHU. 3a/IaHKE TTOCIIEIOBATEIFHOCTH PEKYPPEHTHOM hopMyInoii u hopmysoit N-ro dieHa.

Apudmernueckas u reomerpuaeckas nporpeccun. opmynsl N-ro yieHa apuhMEeTUIECKON U TEOMETPUIECKOM MPOTPECCHil, CyMMBI
MEPBBIX N YJICHOB.

N3o0paxkeHne 4jaeHOB apU(METHUYECKOM M TeOMETPUUYECKOM MPOrpeccuil TOYKaMu Ha KOOPJIWHATHOM TIIOCKOCTU. JIMHEHWHBIN U
AKCIIOHEHIIUAIIBHBIN pOCT. CII0XKHBIE MPOLIEHTHI.



I'eomerpus.
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HauanpHble nonaTHsA reomerpun. Touka, npsMas, OTpe30K, JIyd. YToia. Buasl yriios. BepTukanbHble U cMeXHBIE YIUIbl. buccekrpuca
yria. Jlomanas, MHOTOyronbsHUK. [lapaiuienbHOCTh U MEPIIEHANKYISIPHOCTD PSIMBIX.

Cummetpuunblie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpUU. [IpuMepbl CHMMETPUU B OKPYKaIOIIEM MHUPE.

OcCHOBHBIE TOCTPOEHUS C TIOMOIIBIO0 UPKYJIS U InHEHKU. TpeyronpHuK. BeicoTa, Meauana, GuccekTpuca, X CBOMCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHMI TPEYroabHUKHA. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa M pU3HAKU paBHOOEAPEHHOTO TpeyrojbHUKA. [Ipru3Haku paBeHCTBa TPEYTrOJIbHUKOB.

CBoiiCTBA U MPU3HAKY MapaJUIETbHBIX OpsIMbIX. CymMMa yIiIoB TPEYTrOJbHUKA. BHENTHUE yTIbI TPEYroIbHUKA.

[IpssMoyrosibHBIN TpeyroiabHUK. CBOWCTBO MeAMaHbl NPSIMOYIOJBHOTO TPEYTrOJbHUKA, NPOBEIEHHON K rumnorteHyse. IIpuzHaku
PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOIBHBIN TpEYronbHUK € yriioMm B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIroOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOW, Teopema O OoJsbllieM yrie W OoJblien
CTOPOHE TpEyroJbHUKA. IIepreHIUKyIIsIp U HAKIIOHHAS.

I'eomeTpuueckoe MecTo To4YeK. buccekTpuca yria u cepeIMHHBIN NEPIEHAUKYIAP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

OKpYyKHOCTb M KPYT, XOpJla U IUAMETP, UX CBOMCTBA. B3auMHOE pacronokeHne OKpYKHOCTH U nipsiMoil. KacarenbHasa u cekymas K
OKpYykHOCTH. OKpY>KHOCTb, BIINCAHHAS B YroJl. BnucaHHast 1 onvcaHHas OKPYKHOCTH TPEYTOJIbHHUKA.
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Yerbipéxyronpuuku. [lapannenorpamm, ero npusHaku U CBOMCTBA. YacTHbIE clydyad MapajijieiorpaMMOB (MPSIMOYTOJIBHUK, pOMO,
KBaJpar), MX MPU3HAKHU U cBo¥cTBa. Tpamnenus, paBHOOOKas Tpamnenus, e€ cBoicTBa U npu3Haku. [IpsMoyronbpHas Tpamnenus.

Meron ynBoenust Menuansl. Llentpanbnas cummetpus. Teopema daneca u TeopeMa 0 MPONOPUHOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp macce TpeyroiapHuKa.

[TogoGue TpeyroapHUKoB, K03 duimuent nomgodus. [Ipusnaku momoOusi TpeyroibHUKOB. [IpuMeHeHHEe TOM00MS TIPU pelIeHUU
MPAKTUYECKUX 3a7a4.

CpoiicTBa miomaaei reomerpudeckux ¢uryp. @opmynsl s oM@ TPEyroibHHUKA, NapajuieorpaMMa, pomOa U Tparenuu.
OTHoIeHKE IO Mo100HBIX QUryp.

Boluucnenue miomiaiei TpeyroJibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOM Oymare.

Teopema I[Mudaropa. [Ipumenenne Teopems! [Tudaropa mpu penieHnN TPAKTUISCKUX 3a71a4.



CHuHyC, KOCHMHYC, TaHI€HC OCTpPOro yIJla MpsSMOYTOJIbHOIO TpeyrojbHuKa. (OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO.
Tpuronomerpuueckue pyHkimu yrios B 30, 45 u 60°.

BrnimcanHble M IEHTpalbHBIE YIJIBI, YTOJ MEXAY KacaTEIbHOM M XOpAOW. YTIJIbl MEXKIYy XOpAaMu M CEKylIuMH. BrnmcaHHble U
ONKCaHHbIE YETHIPEXYTOJbHUKHU. B3anMHOE pacrnosiokeHue IByX OKpykHocTed. Kacanue okpyxHocTeil. OOmmue KacaTeiabHble K JIBYM
OKPYXHOCTSIM.
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Cunyc, kocunyc, TanreHc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. POPMYIIbI IPUBEICHUS.

Pemenue tpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpEMa CHUHYCOB. PelieHue MpakTHYecKHX 3aJad ¢ MCIOJb30BaHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomodus. [1ogodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mpou3BeIEHNH OTPE3KOB XOP/, TEOPEMBI O IIPOU3BEIACHUU OTPE3KOB CEKYIIMX, TEOPEMA O KBaJIpaTe KacaTeJIbHOM.

BekTtop, nnuHa (MOAyjib) BEKTOpPa, COHANPABICHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO HANPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTD
BEKTOPOB, PABEHCTBO BEKTOPOB, OIlEpallMy HAJ BEKTOpaMu. Pa3nokeHHne BEKTOpa MO JABYM HEKOJUIMHEapHbIM BeKTopaM. KoopauHaTsl
BekTopa. CKalsipHOEe IPOU3BEACHUE BEKTOPOB, IPUMEHEHHUE ISl HAXO0XKICHHUS ITTMH U YTJIOB.

JlekapToBbI KOOPAMHATHI HAa TUIOCKOCTU. Y PaBHEHHUS NPAMOU M OKPYKHOCTH B KOOPJAMHATAX, IEPECECUCHUE OKPYKHOCTEN U MPSAMBIX.
Meron KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBunpHBIE MHOTOYTIOJBHUKH. /[[nrMHaA okpyx)HOCTH. I'pagycHas u paguaHHas Mepa yrila, BBIYHMCIECHUE JUIMH OYT OKPYXKHOCTEM.
[Inomane kpyra, ceKkTopa, CErMeHTa.

JIBUKEeHUs TIIOCKOCTH U BHYTPEHHUE CUMMETPUH QUryp (31eMeHTapHbie npeactasienus). [lapamiensubiil nepenoc. IloBopor.

BeposSiTHOCTB M CTATHCTHKA.
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[IpencraBienre AaHHBIX B BHJAE Ta0nMll, auarpaMM, rpadukoB. 3amojHeHHWE TaONWll, YTEHHWE U MOCTPOCHHE JHarpaMMm
(cTOnOUKOBBIX (CTOMOYATHIX) U KPYTOBBIX). UTeHHE rpa@uKOB pealibHbIX IpolieccoB. M3Bneuenne nHdopmaluy U3 1uarpaMm U TaOJuil,
MCIIOJIb30BAHUE U UHTEPIPETALUS JaHHBIX.
OnucarenpHasi CTaTUCTHKA: cpeiHee apupMeTHIeckoe, MeIuaHa, pa3mMax, HauOoJbllee 1 HauMeHbIllee 3HaueHHs1 Ha0opa YMCIOBBIX
naHHbIX. [I[puMepsl cinydaiHOM N3MEHYUMBOCTH.



CnyyailHpli SKCIIEpUMEHT (OMBIT) U chaydyaiiHoe coObiTHe. BepodaTHOCTh M YacToTa. PO MajoBEpOSTHBIX M MPAKTUYECKU
JIOCTOBEPHBIX COOBITUH B MPUPOIE U B 001IecTBE. MOHETa 1 UrpaiibHas KOCTh B TEOPUHU BEPOATHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepiuHbl. Ynciio pédep u cymMmapHas creneHb BepuinH. [IpencraBinenue o cBsi3HOCTH Tpada.
Henu n nukiel. [Tyt B rpagax. O6xox rpada (sitnepos myTs). [IpencraBnenue 06 opueHTHpOBaHHOM rpade. Pemenue 3aaa4d ¢ mOMOIIBIO
rpados.
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[IpeacraBieHue naHHBIX B BUE TaOJIUI, 1UarpamMmm, rpaduKoB.

MHOK€eCTBO, 3JIEMEHT MHOXECTBa, MOJMHOKeCTBO. Omnepaluyu HajJ MHOXKECTBaMHU: OObEIMHEHHUE, INEpeceueHHue, IOIOJIHEHUE.
CpoiicTBa omnepanuii HajJ, MHOXECTBAMH: IEPEMECTUTENIBHOE, COYETATENbHOE, paclpeAesIUTEeNbHOE, BKIIOUeHHs. Mcrnonb3oBaHue
rpauuecKoro NpeCTaBICHUsI MHOKECTB JIJI1 OIUCAHUS PEAIbHBIX MPOIIECCOB U SIBICHUI, IPU PEIICHUH 3a/1a4.

W3mepenue paccemBaHus JaHHbIX. J(ucnepcust U cTaHAAPTHOE OTKJIOHEHUE YMCIIOBBIX HAOOpOB. JlnarpaMma paccerBaHMUsl.

DneMeHTapHble COObITUS ciay4yaiiHoro ombita. CiydaiiHble coObiTHs. BepostHocTH coObITHMH. ONBITBI C PaBHOBO3MOXXHBIMU
AJIEMEHTapHbBIMU COOBITUSAMU. CiyuyaliHbplii BbIOOp. CBS3b MEXAY MAJOBEPOSTHBIMU M IPAKTHYECKU JOCTOBEPHBIMU COOBITUSIMU B
MpUpPOE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa I€pEBbEB: €IMHCTBEHHOCTh MyTH, CYIIECTBOBAHUE BUCSYEH BEPILMHBI, CBSI3b MEKIY YMCIOM BEPIIMH U YUCIOM
pé6ep. IIpaBuno ymHOKeHHs. Perenre 3a1a4 ¢ moMoIbsio rpados.

[IpotuBomnomnoxueie coObiTs. Juarpamma Diinepa. OO0benunenne u nepecedenne coobituii. HecoBmectHbie coObiTusi. @opmyna
CJIOKEHUSI BEPOSATHOCTEMN. Y ClOBHAsI BepOosITHOCTh. [IpaBuiio ymHoxxenus. HezaBucumbie coObiTus. [IpencraBnenue skcnepuMenTa B BUJIE
nepeBa. Pelienue 3a1a4 Ha HaXO0KJICHUE BEPOATHOCTEN C MOMOIIIBIO IEPEBA CIIYHaHOTO SKCIIEPUMEHTA, THarpamMMm Jujepa.
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[IpeacraBnenre JaHHBIX B BUJIE TaOIUI, JUarpaMm, rpadvKoB, HHTEPIPETALK JaHHBIX. UTeHHE U TTOCTPOEHUE TaOIUIl, JUArpaMM,
rpaduKoB MO peaabHbIM JIAHHBIM.

[lepectanoBku u Qakropuan. Coueranuss u uucio coyetanuil. TpeyronpHuk Ilackang. Pemienuwe 3agad ¢ HMCHOJIB30BAHHEM
KOMOMHATOPUKH.

['eomeTpuueckast BepoaTHOCTb. CiTydaiiHbIi BEIOOP TOUKH U3 (PUTYphI HA IJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTH.

Ucnbrranue. Yenex u Heynava. Cepust ucnbiTaHui 10 nepBoro ycnexa. Cepus ucnbitanuii bepaymm. BepostHocTtu coObITHiT B
CepUHU HCIbITaHN bepHyIu.



CrnydaiiHas BEIMYMHA M pacHpeelIeHHe BEpOSTHOCTE. Marematnueckoe oxuiaHue U aucnepcus. [IpuMepsl MaTeMaTH4YECKOro
OKUJAHMSI KaK TEOPETHUUECKOTO CPEIHErO 3HAUEHUS BEIMYMHBI. MaTemMaTuueckoe oKuaHue U AUCIIEPCHUs] CIIy4aiiHOM BEIMUYUHBI «YUCIIO
YCIIEXOB B CEpUU UCTIbITaHUN bepHymim».

[TonstTe o 3akoHe OONBIIMX uucen. V3MepeHne BeposSTHOCTEH ¢ MOMOIIbIO 4acTOT. Posb U 3HaueHne 3akoHa OOJIBIIUX YHCET B
MPUPOJE U OOIIECTBE.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBbBI YYEBHOI'O KYPCA «MATEMATHUKA» HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA
JIMYHOCTHBLIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJIbTAThI OCBOCHUS MTPOTPaMMbl Y4eOHOTO Kypca «MareMaTrka» XxapakTepu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBJICHHEM MHTEpeca K MPOIUIOMY M HACTOAIIEMY POCCHUHUCKONW MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHXEHUSIM
POCCHICKHUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTHUECKOM MIKOJIbI, K UCIIOIB30BAHUIO 3TUX JOCTHKEHUHN B APYTUX HAyKax M MPUKIIAIHBIX
chepax;

2) rpa:xIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH I'paklaHWHA M pPeaiM3alldy €ro IMpaB, MPECTaBICHUEM O MAaTEMaTHYECKUX OCHOBAaX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHHM, IPOIEAYp IpakIaHCKOro 0011ecTBa (HampuMep, BHIOOPHI, ONMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO dTUUYECKUX MPOoOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUW HAyKH, OCO3ZHAHUEM BaKHOCTH MOpPAJIbHO-
ATUYCCKUX TIPUHIIAIIOB B ICATEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a7a4 MATeMaTHYECKOW HAIpaBICHHOCTH, OCO3HAHWEM Ba)KHOCTU
MaTeMaTUYeCcKoro oO0pa3oBaHWs Ha TNPOTSHKEHWHW BCEM KU3HU [IJIS YCHEIIHOW MNPO(PECCHOHAIBHON MEATETbHOCTH W Pa3BUTHEM
HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM W IOCTPOCHHEM HHIWBHAYATbHOW TPAeKTOPUU OOpa30BaHMS M KU3HCHHBIX IUIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEHH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOIIMOHATBLHOMY M ACTETUYECKOMY BOCTIPUSTHIO MAaTEMaTUYECKUX OOBEKTOB, 3aad, PEIICHHM, pacCyXICHUA,
YMEHUIO BUJIETh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH B HICKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:



OpUEHTalel B ACSITCIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX NPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
YeJI0BeKa, MPUPOJIbI U OOIIECTBA, TOHUMAHUEM MAaTeMAaTHUYEeCKOW HAyKH Kak cepbl YeI0BEUYECKON NesATEeIbHOCTH, ITANOB €€ pa3BUTUS U
3HQYUMOCTH I Pa3BUTHA LHUBWUIN3ALMH, OBJIAJICHUEM SI3BIKOM MATEMAaTUKU M MAaTEMATHYECKOM KyJIbTYpOW KAaK CPEACTBOM MO3HAHMS
MHpAa, OBIAJIECHUEM MPOCTEUIIIMMH HABBIKAMU UCCIIE0BATEIBCKON NI TEIbHOCTH;

6) pusnueckoe BocnuTanue, POpMUPOBAHUE KYJILTYPhI 30POBbSI M IMOIMOHAJIBHOT0 0JIATONIOTYyYHS:

TOTOBHOCTBIO MPUMEHSITh MAaTeMaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3JI0POBBS, BEICHUS 30pPOBOT0 00pasa »KW3HU (370pOBOE
nuTaHue, CcOANlaHCUPOBAHHBIM PEXUM 3aHATHUH M OTIbIXa, peryisipHas ¢u3nueckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HAaBBIKA
pednexkcun, MpU3HaHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO JKe IpaBa JAPYroro 4ejaoBeKa;

7) 3K0JIOrH4YeCcKoe BOCIIMTAHUE:

OpUEHTalMel Ha MPUMEHEHHE MaTEeMaTUYECKUX 3HAHUM [JI1 pEIICHUs 3a7ad B OOJIACTU COXPAHHOCTH OKPYXAIOIIEH Cpelibl,
IJIAHUPOBAHMS TOCTYNKOB M OLIEHKHM MX BO3MOXKHBIX TOCJEICTBUMA JUIsl OKPYXKAIOIIEH Cpebl, OCO3HAHUEM TJI00ATILHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) ajanTanus kK M3MEHSIIOIUMCS YCJIOBUSM COUMAIBLHON M IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JEUCTBUSIM B YCIIOBHUSIX HEONMPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH KOMIIETEHTHOCTU 4Yepe3 MPaKTUUECKYHO
NEATENIbHOCTh, B TOM YHUCJIE YMEHHUE YUUThCS y JAPYTHX JIIOJIEH, MPUOOpEeTaTh B COBMECTHOM JEATEIIbHOCTH HOBBIC 3HAHWS, HABBIKU U
KOMIIETEHIIUH U3 OMBITA IPYTHX;

HE0OXOAMMOCThIO B ()OPMHUPOBAHUU HOBBIX 3HAHHWI, B TOM 4YHCie (OPMYyIMpOBaTh HACH, MOHSATHSA, THMOTE3bl 00 OOBEKTaxX W
SBJICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATHh JE(PUIIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEW, TIAHUPOBATh CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIlMIO, BOCHPUHUMATH CTPECCOBYIO CHUTYAIIMIO KaK BBI3OB, TPEOYIONIUN KOHTpPMED,
KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U IEHCTBUS, (POPMYIMPOBAThH M OLICHUBATh PUCKHU U TIOCIEACTBUS, (HOPMHUPOBATDH OIIBIT.

METAITPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble Jiornueckue aeiicTBUA:
e BBIABISITH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMATHUYECKUX OOBEKTOB, MOHSATUH, OTHOIICHUN MEXTY TOHSITHIMH,
(bopMyIUpPOBaTh OMPENEIeHUs TOHATHI, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMK, OCHOBaHUS i 0000IIeHUs U
CpPaBHEHMUSI, KpUTEPUHU MMPOBOJUMOIO aHAIIN3A;



BOCIIPUHUMATh, (DOPMYIUPOBATh W MPEOOPa30BBIBATH CYXKICHUS: YTBEPAWUTEIBHBIC M OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U
oO11ue, yCI0OBHBIC,

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MIPOTUBOPEUHS B (paKTax, JAHHBIX, HAOIIOJACHUSIX U YTBEPKIACHUSX,
npejyiarath KpUTEPUU ISl BBISIBIICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEUUIA;

JiefaTh BBIBOABI C MCHOJIb30BAHMEM 3aKOHOB JIOTHMKH, JEAYKTHUBHBIX U WHIYKTUBHBIX YMO3aKIIOUEHUW, YMO3AKJIIOYEHUN IO
aHaJIOTUH;

pa30upaTh J10Ka3aTeIbCTBA MATEMATHYECKUX YTBEPKACHUM (IIPsIMbIE U OT MIPOTUBHOIO), IPOBOJUTH CAMOCTOSATEIHLHO HECIOKHbBIE
JI0Ka3aTeNbCTBA MaTeMaTH4YeCKuX (haKTOB, BHICTpAUBATh aPTYMEHTAIIMIO, TPUBOJIUTH NMPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIC PACCYKICHUS;

BBIOMpaTh croco0 penieHust yueOHOU 3a1auu (CpaBHMBATh HECKOJBKO BAPUAHTOB PEIICHMS, BHIOMpATh HanOoJiee MOAXOASAIINN ¢
y4€TOM CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBrle ucciieqoBarejbLCcKue 1eCTBUSA:

HCIIOJB30BaTh BOIPOCHI KaK MCCIENOBATCILCKUM HMHCTPYMEHT TMO3HaHUS, (QOpMyIupoBaTh BOIPOCH], (PUKCHpYIOIIKE
MIPOTUBOPEYHE, MPOOIEMY, CAMOCTOSITEIIEHO YCTaHABIMBATh NCKOMOE M JJaHHOE, (DOPMUPOBATH TUTIOTE3Y, APTYMEHTHPOBAThH CBOIO
ITO3HUIIAI0, MHEHUE;

MIPOBOAMUTH IO CAMOCTOSATEIIPHO COCTABJICHHOMY IIJIaHY HECIIOXHBIN AKCIIEPUMEHT, HEOOIbIIIOEe MUCCISAOBAaHNE 10 YCTAHOBJICHHUIO
0COOCHHOCTEH MaTEMaTHUYECKOTO 00BEKTA, 3aBUCUMOCTEH 00BEKTOB MEKIY COOOM;

CaMOCTOSATENEHO (DOPMYITHPOBaATH 0OOOIICHHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO HAOIIOICHUS, HCCIICIOBAHMUS, OIICHUBATh
JOCTOBEPHOCTH MOJYUYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000ILIEHNUI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MIPEAMOI0KESHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ nnpopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTHh MH(GOPMAIIUU, JTaHHBIX, HEOOXOAUMBIX JIJIs pPEIICHUS 3aa4H;

BBIOMPATH, AaHATTU3UPOBAThH, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMAIIUIO PAa3TMYHBIX BHIOB U (DOPM TPEICTABICHUS;
BBIOMPATH (PopMy TpecTaBIeHNs HHPOPMAIIUK U WJUTFOCTPUPOBATH PEIIacMbIe 3a/1a4l CXeMaMHU, THarpaMMaMu, HHOH TpaduKoi u
UX KOMOMHAIIUSIMU;

OIICHUBATh HAAEKHOCTh HH()OPMAITUU TIO KPUTEPHUSM, TTPEITIOKEHHBIM YUUTENIEM HUIH COPMYITHPOBAHHBIM CaMOCTOSTEIBHO.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeCTBHA:



e BOCHPHUHUMATH U (HOPMYIHUPOBATH CYKJICHUS B COOTBETCTBHHU C YCIOBUSIMU U LEISIMHU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXaTh
CBOIO TOYKY 3pEHHS B YCTHBIX M IHCbMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO XOJy pElIeHUs 3aJadd, KOMMEHTHUPOBATh
HOJyYEHHBIN pPe3yJbTarT;

e B X0z€ 00CYXJEHHS 3a7aBaTh BONPOCHI MO CYLIECTBY OOCYKJaeMOH TEeMbl, MPOOJIEMBI, pEIIaeMOI 3aJa4l, BbICKa3bIBaTh UIEH,
HallEJICHHbIE Ha MOWCK PEIIEHMs, COMOCTABIISATh CBOM CYXKJEHHUS C CYXICHUSMHU JIPYTUX YYaCTHUKOB AUaiora, oOHapy>KuWBaTh
pas3inyure ¥ CXOJICTBO MO3UIINN, B KOPPEKTHOM popme popMyIrpoBaTh pa3HOTIACHUS, CBOU BO3PAKEHUS;

e IIPEJCTABIATh PE3YJIbTaThl PELICHMs 3aJauyM, SKCIEPUMEHTA, HCCIEIOBaHMs, IPOEKTa, CaMOCTOSATEIbHO BBIOMpPATh Qopmar
BBICTYIUICHUSI C YUETOM 3a/1ay MPE3EHTAMU U OCOOEHHOCTEN ay IMTOPHUH;

e IIOHMMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W HHAMBUAYaJIbHOW PaOOTHI MPH PEIICHUH YYEOHBIX MAaTEMATHUYECKHX
3a1ad4;

e IPUHMMATH II€JIb COBMECTHOM MAESATENBbHOCTH, IJAHUPOBATh OPraHU3aLMI0 COBMECTHOM paboOThI, paclpenensiTh BHUJIBI PadoT,
J0TOBapUBaThCs, 0OCYXKAATh MPOLIECC U pe3yibTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

e yUYacTBOBAaTh B IPyHNOBbIX (opMax padoThl (0OCYXIEHUS, OOMEH MHEHHUSIMH, MO3TOBBIE LITYpPMbI U JIPYTHE), BBIIOJIHATH CBOIO
4acTh pabOThl U KOOPJIMHUPOBATh CBOU JIEUCTBHS C APYTMMHU WICHAMH KOMaH[bl, OLIEHUBATh Kauye€CTBO CBOErO BKJIAJa B OOMIMIA
MPOJYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM YHYACTHUKAMH B3aUMOJEHCTBUA.

PerynsiTuBHbIC YHHBEpPCAJIbHbIE Y4eOHbIC 1CHCTBUS
Camoopranusamnus:

e CaMOCTOSITEIBHO COCTABJIATH IUIaH, aJITOPUTM PEILIEHU 3a/1auu (WJIM €T0 YacTh), BBIOUPATh CIIOCOO PEIICHUs C YUYETOM UMEIOIIHUXCS
pEecypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATh BapHaHThl PEIICHUA C YYETOM HOBOH
uH(popmanuu.

CaMOKOHTPOJIb, IMOIIHOHAJIBbHBIN HHTEJICKT:

e BJAJETh CIIOCOOAMM CAaMOIPOBEPKHU, CAMOKOHTPOJIS MTPOLIecca U pe3yJibTaTa pelIeHUs] MaTeMaTHYeCKON 3a/1auH;

e TMPEABUAETH TPYAHOCTH, KOTOPbIE€ MOTYT BO3HHKHYTh IpPH PEUICHUHU 3aJla4d, BHOCUTH KOPPEKTHBBI B JIESITEIILHOCTh HA OCHOBE
HOBBIX 00CTOSATENHCTB, HAWJEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pPEe3yjbTaTa IEATEIbHOCTH IMOCTABJIECHHOM L€ U YCIOBUAM, OOBSICHATH MPUUYUHBI JOCTHKEHHS WU
HEJOCTH)KEHUS LIEIH, HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY PHUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
K koHily 00y4yeHus B 5 kiaacce oOydaromuiics MOJy4UT CIAEAYIOIINUE PEAMETHBIE PE3YIbTATHI:



Yucia 1 BIYMCICHUSA

[lonumMaTh ¥ MpPaBUIBLHO YMNOTPEOSATH TEPMHUHBI, CBSI3AHHBIC C HATYpAJbHBIMU YHUCJIAMH, OOBIKHOBEHHBIMH U JCCATUYHBIMU
TPOOSIMHU.

CpaBHHBaTh M YIOPSIOYMBATh HATypajbHBIC YHCIIA, CPABHUBATH B MPOCTEHINNX CIIy4asX OOBIKHOBEHHBIC IpOOH, JCCITUIHBIC
Ipoowu.

COOTHOCHUTH TOYKY Ha KOOPAWMHATHOW (YMCIIOBOM) MPSIMON C COOTBETCTBYIOIIMM €M YHUCIIOM M M300pa)kaTh HATypajbHBIC YMCIIa
TOYKaMH Ha KOOPJAMHATHOM (YUCIIOBOM) TIPSMOM.

BoinonssaTs apudmeTrdeckue AeMCTBUS ¢ HATYpaIbHBIMU YHCIaMU, C OOBIKHOBEHHBIMH JIPOOSIMH B IIPOCTEHIIINX CITyYasiX.

BpInonHATE NpOBEPKY, NPUKUJIKY PE3YIbTATa BHIYMCICHUM.

OKpyriaTh HaTypajJbHbIC YKCIIA.

Pemienne TeKCcTOBBIX 3aa4

Pemate TekcToBBIe 33724l apU(METUYECKUM CIIOCOOOM U C MOMOIIBI0 OPraHM30BaHHOIO KOHEYHOTo mepedopa BCeX BO3MOKHBIX
BapHUAHTOB.

Pemate 3amaum, copep:kamye 3aBUCHUMOCTH, CBA3BIBAIOIIME BEIMYUHBI: CKOPOCTb, BPEMs, PACCTOSAHUE, II€HA, KOJIMYECTBO,
CTOMMOCTb.

Hcrnonb30BaTh KpaTKKeE 3aMUCH, CXEMBbI, TaOJIUIIbI, 0003HAYCHUS TIPU PEIICHUH 3a71a4.

ITonp30BaThCS OCHOBHBIMHU E€IMHULAMH HM3MEPEHUsS: LIEHBI, MACChl, PACCTOSHUS, BPEMEHU, CKOPOCTH, BBIPAKATH OJHU €IUHUILIBI
BEJIMYMHEBI YEPE3 JIPYTHE.

N3BnekaTh, aHAIU3UPOBATH, OLIEHUBATh UH(GOPMAIIUIO, TPEACTABICHHYIO B Ta0JuIle, Ha CTOJIOUATON aIuarpaMMe, HHTEPIPETUPOBAaTh
MPEJICTABICHHBIC TaHHBIC, UCMO0JIb30BaTh JAHHBIE IPU PEIICHUM 33/1a4.

Harasignas reomerpust

[Tonp30BaTHCA rEOMETPUUYECKUMU NOHATUSMU: TOUKA, MPsIMasi, OTPE30K, JIyY, YrOJl, MHOTOYTOJIbBHUK, OKPY>KHOCTb, KPYT.

[IpuBOIUTH MpUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOITUX (POPMY U3YUEHHBIX T€OMETPUUYECKUX (PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA, C MHOTOYTOJIbHUKAMU: YTOJ, BEPIIMHA, CTOPOHA,
JIAarOHaJIb, C OKPYKHOCTBIO: PaJInyC, AUAMETP, UEHTP.

N300pakath n3yueHHbIE TeOMeTprUIecKue GUTYphl HA HETMHOBAHHOM M KJIETYaTOM Oymare ¢ moMOIIbIO IUPKYJIIS U JIMHEUKH.

Haxonute 1irHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHUEM C MOMOIIBIO JIMHEWKU, CTPOUTH OTPE3KHU 3aJaHHOU JJIMHBI, CTPOUTH
OKPYHOCTb 33JIAHHOTO pajnyca.



Hcnonp30BaTh CBOWCTBA CTOPOH U YIUIOB NMPSMOYTOJIBHUKA, KBAJApaTa Uil UX IIOCTPOEHNS, BBIYMCICHHUS IUIOIAAN U IEPUMETPA.

Bbluucisate nepuMeTp U IIIomaas KBaapara, IpsSiMOYroJibHUKA, GUTYpP, COCTABJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM 4Hciie (puryp,
M300paKEHHBIX HA KJIeTYaTou Oymare.

ITonp30BaThCA OCHOBHBIMU METPUYECKHMM €IMHULIAMHU W3MEPEHHUs UIMHBI, TUIOLIAAN; BBIPAKATH OJHU €IVWHHUIIBI BEJIMYHUHBI Yepes3
Ipyrue.

Pacno3naBaTe napaienenunen, KyO, UCIOJIb30BaTh TEPMUHOJOTHIO: BEpIIMHA, peOpO, I'paHb, U3MEPEHMS, HAXOAUTh U3MEPEHUS
napajiesienunena, Kyoa.

Boruncnsate 006EM Ky0a, mapanenenumesa 1no 3aaHHbIM U3MEPEHUSM, M0JIb30BAaThCs €AMHUIIAMU U3MEpPEHHs 00BbEMA.

Pemrars HECHOXKHBIE 3a1a4 HA U3MEPEHUE T€OMETPUUECKUX BEJIMYUH B MPAKTUYECKUX CUTYALIHSIX.

K konity oOydenus B 6 kiaacce 00y4daronIMiics MOTYYUT CIAETYIONIME MPEIMETHBIC PE3YIbTaThI:

Yucaa 1 BIYUCICHUSA

3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJIAMU YHCE U CIOCOOAMU UX 3aIlKCH, IEPEXOIUTH (€CIIHU 3TO BO3MOKHO)
OT OJIHOM (OpPMBI 3aNKCH YHCIIa K APYTOM.

CpaBHHBATh M YIIOPSIIOYMBATH LETbIE YUCIIA, OOBIKHOBEHHBIE U AECATUYHbBIE APOOH, CPABHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BoInonHATh, couderas YCTHbIE W NHCbMEHHBIE NPHUEMBI, apU(PMETHUECKUE IEHCTBUS C HATYypaJbHBIMU W LEJIbIMU YHUCIAMH,
OOBIKHOBEHHBIMU U JCCATUYHBIMU JPOOSMHU, TTOJIOKUTEIBHBIMU U OTPULIATEITLHBIMHI YHACIIAMHU.

BpruncnsaTe 3HAaYEHHMS UYMCIOBBIX BBIPAXKEHUM, BBINOJHATH IPUKUIAKY H OLEHKY pe3yJibTara BBIYMCIEHUN, BBINOJHITh
peoOpa3z0BaHUsl YUCIIOBBIX BBIPAKEHUN Ha OCHOBE CBOMCTB apu(PMETHUYECKUX JICUCTBUM.

COOTHOCUTH TOYKY Ha KOOPAMHATHOW MPSAMOW C COOTBETCTBYIOLIMM €M YHMCIIOM M M300pa)xaTh YMCIIa TOYKAMH Ha KOOPJIMHATHOMN
MPAMOM, HAXOAUTh MOIYJIb YHCIIA.

COOTHOCHTBH TOYKH B IPSIMOYT'OJIBHOM CUCTEME KOOPJAMHAT C KOOPAUHATAMHU 3TOU TOUKHU.

OKpyTasTh 1EIbIC YUCHIA U IECATUYHBIE IPOOU, HAXOUTh IPUOTUKEHUS YHCEIL.

YucaoBbie 1 0yKBeHHbIE BHIPAKCHUSA

[TonumaTe ¥ ynoTpeOasiTh TEPMHUHBI, CBSI3aHHbBIE C 3alUCBhIO0 CTENEHU YMCIIa, HAXOAUTh KBaApaT M KyO YKcClia, BBIUUCISATh 3HAYEHUS
YHUCJIOBBIX BBIPAKEHHUU, COAEPKAIIUX CTEIICHU.

ITonmp30BaThCA NpU3HAKAMU JEIIUMOCTH, PACKJIAAbIBATh HATYPAIbHBIC YMCIIA HA TPOCTHIE MHOYKUTEIH.

[Tonb30BaTbca MacITabOM, COCTABIISATH TPONOPIUN U OTHOIIECHHUS.



Hcnonb3oBaTh OyKBBI JJIs1 0003HAYCHHS YUCEIN MPU 3aIMUCH MAaTEMaTHUYECKUX BBIPAKEHUN, COCTABISATh OYKBEHHBIC BBIPAKCHUS U
(opMyJIbl, HAXOIUTh 3HAUE€HUsI OYKBEHHBIX BBIPAKEHUH, OCYILECTBIISISI HEOOXOANMBIE MOJCTAHOBKH U ITPE0OPa30BaAHUS.

HaxoanuTh HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TekcTroBbIX 32124

Pemmats MHOTOIIArOBBIE TEKCTOBBIE 337]a4l apUPMETHUECKUM CIIOCOOOM.

Pemars 3agaum, CBsi3aHHBIE C OTHOLIEHHWEM, IIPONOPLHOHAIBHOCTBIO BEIWYMH, NMPOLEHTAMM, PEIIaTh TPU OCHOBHBIE 3aJa4M Ha
ApoOU U IPOLEHTBHI.

Pewars 3amadn, copep:kaimue 3aBUCHMOCTH, CBA3BIBAIOIIME BEIUYUHBL: CKOPOCTb, BpPEMS, PACCTOSHUE, L€HA, KOJIUYECTBO,
CTOMMOCTb, MPOU3BOJUTEIBLHOCTb, BpeMs, 00BEM pabOThI, KUCIONb3Ys apu(PMETHUECKUE IEHCTBUSA, OLICHKY, MPHUKUIKY, MOJb30BATHCA
€IUHULIAMHA U3MEPEHUS COOTBETCTBYIOIINX BETUYHH.

CocTaBnaTh OyKBEHHBIE BBIPAXKEHHUSI 110 YCIOBHIO 331a4H.

W3Bnekats nH(OpMalMio, NPeACTABIECHHYIO B TaOIUIaX, Ha JUHEHHOM, CTOJI0YATON UM KPYroBOW JTuarpaMmax, HHTEPIPETUPOBATh
IIPE/ICTABIICHHBIE JAHHBIC, UCII0JIB30BATh IAHHBIC IIPU PELICHUH 3a/a4.

[IpeacTaBisaTh HHPOPMALIMIO C TOMONIBIO TAOJIHILL, TMHEHHOW U CTONIOYATOM JUArPAMM.

Harasinnas reomerpust

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIIErO0 MHUpPA, HUMEOUMX (OpMy H3YYEHHBIX TI'€OMETPUUYECKHUX IIJIOCKHX |
MPOCTPAHCTBEHHBIX (PUTYP, IPUMEPBI PAaBHBIX U CUMMETPUYHBIX (pUryp.

N300paxaTh C MOMOILBIO LUPKYJIS, JUHEWKH, TPAHCIOPTHUPA HA HEIMHOBAHHOW M KJIETYATOM Oymare HU3y4eHHbIE IUIOCKUE
reoMeTpuyeckue purypsl 1 KOHQUrypauuu, CAMMETPUYHbIE (DUTYPBI.

[lonb30BaTbCd TEOMETPUYECKUMH TMOHATUSIMHU: PABEHCTBO (QUIYp, CHUMMETpPHUS, HCIOJb30BATh TEPMHUHOJOTHIO, CBSI3AHHYIO C
CUMMETPUEN: OCb CUMMETPHHU, LIEHTP CUMMETPHUHU.

HaxonnuTe BeNWYMHBI YIJIOB U3MEPEHHEM C IOMOIUBID TPAHCIOPTHPA, CTPOUTH YIJbl 3aJaHHOW BEJIMYMHBI, IOJI30BATHCS IPH
peLIeHnY 3a1a4 ITPaJlyCHOU MEpOH yIJIOB, pACIIO3HABATH HA YEPTE)KAX OCTPBIU, IPAMOM, pa3BEPHYTHIN U TYIIOU YIJIBI.

Bpruncnars qnuHy JTOMaHOW, IEPUMETP MHOTOYTOJIBHUKA, MOJIb30BAaThCS €IMHHUIIAMU U3MEPEHUS JJIMHBI, BBIPAXKATh OJJHUA €IUHULIBI
MU3MEPEHUS JJIMHBI Yepe3 Apyrue.

HaxonuTth, UCHONB3ys YEpPTENKHBIE MHCTPYMEHTBI, PACCTOSIHMS: MEXKIY ABYMS TOYKaMH, OT TOYKH A0 MNPSAMOMW, JJIUHY IYyTH Ha
KBAaJIpaTHOM CETKE.



Beraucnate mnomans ¢Guryp, COCTaBICHHBIX M3 MPSAMOYTOJIBHUKOB, MCIOJIB30BaTh pa30MeHHE Ha MPSMOYTOJbHHUKH, HAa pPaBHbBIC
¢burypsl, 1oCTpauBaHHe O MPSMOYTOJIbHUKA, MOJIb30BATHCS OCHOBHBIMHU €IMHUIIAMHM HW3MEPEHHS IUIONIA/IM, BBIPAXKATh OJHU €IMHUIIBI
M3MEpEHUS IJIOIIAIU Yepe3 IpyTrue.

Pacmo3naBaTh Ha MOACIAX W M300PKECHUSIX MUPAMUTY, KOHYC, IIUIMHAP, UCIOJIH30BaTh TEPMHUHOJOTHIO: BEPIIHHA, peOpO, TPaHb,
OCHOBaHME, pa3BEPTKA.

N3o0paxars Ha KjaeT4aTor OyMare nNpsMOYTOJbHbBINA Mapaliyieaenune].

Boryucisats 00bEM IpsIMOYTOJILHOTO Napajijiesienuneaa, Kyoa, mojb30BaThCsi OCHOBHBIMU €AMHUIIAMU U3MEpPEHUs 00bEMa,

Pemiats Hecn0KHbBIE 3a1a4K HA HAXOKJICHUE T€OMETPUUECKUX BEIUYUH B MPAKTUYECKUX CUTYaLIHSIX.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMAA
JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJIbTAaThl OCBOCHMSI IPOTrPaMMbl YUEOHOTO Kypca «Aredpay XxapakTepu3yroTCs:

1) maTpuoTHyecKoe BOCIMTAHUE:

MIPOSIBJICHUEM MHTEpPECAa K MPONUIOMY M HACTOSAIIEMY POCCUMCKOW MATEMATHWKH, LEHHOCTHBIM OTHOLICHUEM K JOCTHUKEHHUSIM
POCCUMCKUX MAaT€MAaTUKOB U POCCUMCKON MaTeMaTUYECKOW LIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYIUX HAyKaxX U MPUKIATHBIX
chepax;

2) rpaIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO 00SI3aHHOCTEH IpakJaHWHA M peaiu3aliy €ro IMpas, MPEACTaBICHUEM O MAaTeMaTHYECKUX OCHOBaX
(GYHKIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, ABJICHHM, MPOUEAYp IPak1laHCKOro oOIIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKIEHUIO ATHUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAaHHWEM Ba)KHOCTH MOPAJIBLHO-
STUYECKUX MPUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTMBHOE y4YaCTHME B PELICHHM INMPAKTHYECKUX 3a7a4 MATEMaTUYECKOW HaIPaBICHHOCTH, OCO3HAHHWEM BAKHOCTH
MaTeMaTHYeCKOro oOpa3oBaHUS HA NPOTSDKEHUM BCEW JKU3HM Uil YCHEIIHOM Npo¢eCCHOHAIbHOW JEATENbHOCTH M Pa3BUTHEM
HEOOXOJUMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM HHIWBUIYaJIbHOW TPACKTOPUH OOPA30BAHMS U KU3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) acTeTH4ecKOe BOCIIUTAHME:



CIIOCOOHOCTBIO K SMOIIMOHATBHOMY M SCTETHUYECKOMY BOCIPHITHIO MaTeMaTHMYECKUX OOBEKTOB, 3a/lad, PEIICHUU, pacCyXICHUM,
YMEHHUIO BUJIETh MaTEMaTHUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI0 MO3HAHMA:

OpUEHTalEl B JAESITEIIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX MNPEICTAaBICHUHA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS
YeJI0BEKa, MPUPOJIbI U OOLIECTBA, TOHUMAHUEM MATEMAaTHYECKOW HAyKU Kak cepbl YETOBEUYECKOMN NeATEIbHOCTH, ITANOB €€ pa3BUTUS U
3HAYUMOCTH IS PAa3BUTHSA LUMBHUIIM3ALMH, OBJIAJCHHEM A3bIKOM MATEMATHKH M MATEMATHYECKOW KyJIbTYpPOW KakK CPEICTBOM MO3HAHUS
MUPA, OBJIAJICHUEM NIPOCTEUIIIMMH HaBbIKAMHU HCCIIEIOBATENBCKOM 1E€ATEIbHOCTH;

6) pusnyeckoe Bocnuranue, OPMUPOBAHNE KYJIbTYPHI 3A0POBbSI M IMOLMOHAIBHOIO 0JIArONOIyYHsI:

TOTOBHOCTBIO MPUMEHATh MAaTEMAaTUYECKUE 3HAHMS B MHTEPECaX CBOETO 30POBbs, BEACHHS 340POBOr0 00pasza >KU3HU (310pPOBOE
NUTaHuEe, COAJAHCHUPOBAHHBIA PEXUM 3aHATUM W OTHAbIXa, peryispHas (u3MYecKas aKTHUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKA
peduiekcun, MpU3HaHUEM CBOETO IIpaBa Ha OIIKMOKY M TaKOr'o e MpaBa JAPYyroro 4ejaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpUEHTAllMEe Ha MPUMEHEHHE MaTeMAaTUYEeCKUX 3HAaHUM IS pelleHus 3a7ad B OO0JACTHM COXPAHHOCTH OKpYXarouleil cpensl,
IJIAHUPOBAHMS TOCTYNKOB M OLEHKM HMX BO3MOXHBIX IOCJIEICTBUM U1l OKpY)Karoled Cpellbl, OCO3HAHUEM TIJIOOAIBHOIO XapakKTepa
AKOJIOTUYECKUX MPOOJIEM U MyTEH X PEIICHHUS;

8) ajanTanusa K U3MEHSIOIMMCSH YCJIOBHSAM COLUAIBHON U NPUPOAHOM Cpeabl:

TFOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEONPEICIEHHOCTH, NMOBBIIMICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO
JEeSTENbHOCTh, B TOM YHUCJIE YMEHUE YUUThCA y JIPYTUX JIIOJIEeH, IPHUOOpETaTh B COBMECTHOM NESITEIIbHOCTH HOBBIE 3HAHMS, HABBIKH U
KOMITETEHIIUH U3 OIbITa IPYTHUX;

HE00XOAMMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHWI, B TOM 4Yucie (POPMYyIUMpOBaTh HAEH, MOHATHS, THNOTE3bl 00 OOBEKTax H
SBJICHUSX, B TOM 4YHCJIE€ paHEe HEU3BECTHBIX, OCO3HABAaTh ACPHUIMTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIMI0 KaK BBI30B, TPEOYIOLIMHA KOHTpPMED,
KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS U IEUCTBUSI, POPMYIUPOBAThH U OLIEHUBATh PUCKHU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTebHBbIC YHUBEPCATbHBIC YUeOHbIE 1efiCTBUSA
ba3oBble Jornyeckue 1efMcTBUA:



BBISIBIIATh M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB, TOHATHH, OTHOIIICHUN MEXTYy TMOHSITUSIMU,
(bopMyIMpOBaTh OMPEICTICHHS MMOHATUH, YCTAaHABIMBATH CYIIICCTBCHHBIN IPU3HAK KJIACCU(PUKAIIMN, OCHOBAHUS I 0000IICHUS U
CpaBHEHUS, KPUTSPUH TIPOBOIMMOTO aHAIIN3a;

BOCIIPUHUMATh, (JOPMYJIMPOBATH U MIPEOOPA30OBLIBATH CYXKICHUS: YTBEPAUTEIbHBIC W OTPUIIATEIbHBIC, CIUHUYHBIC, YACTHBIC U
o01111€e, YCIOBHBIE;

BBISIBIIATh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M IPOTUBOpeUrs B (DaKTaxX, MaHHBIX, HAOIIOEHUAX U YTBEPKICHUSIX,
npeIaraTh KPUTEPUH JIJIS BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JIeNaTh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTHMKHU, JACAYKTHBHBIX W WHAYKTHUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHHUH IO
aHaJIOTUH;

pa30OupaTh JOKa3aTeIhCTBA MATEMATHUYCCKUX YTBEPKACHUH (MPSMBIC U OT IPOTUBHOTO), TPOBOIUTH CAMOCTOSITEIIHHO HECIIOKHBIE
JI0Ka3aTesIbCTBA MaTEMaTUYECKUX (PAKTOB, BBICTPAUBATh apryMEHTAIMIO, IPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CIIOCO0 pelieHust yaeOHOM 3aaun (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHUs, BEIOMpATh HanboJee MOIXOIAIIUN C
Y4IETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBare/IbCKHe AeiiCTBUS.

UCIIOJIb30BaTh BOMPOCHl KaK HCCIIENOBATEIbCKMM HWHCTPYMEHT IO3HaHUS, (QOPMYJIUPOBATH BOMPOCH, (PUKCUPYIOLIUE
POTUBOpEUHE, MPOOIEMY, CAMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JIaHHOE, (POPMHUPOBATH TMIIOTE3Y, APIYMEHTUPOBATH CBOIO
MO3UINI0, MHCHHUE;

IPOBOJUTH MO CAMOCTOSITENIbHO COCTaBIEHHOMY IUIaHY HECJIOKHBIA 3KCIIEPUMEHT, HEOOJIbIIIOE NCCIIE0BAHUE M0 YCTAaHOBICHHIO
0COOEHHOCTEN MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEX 1y COO0iA;

CaMOCTOSITENIbHO (hOpMyJIHpoBaTh OOOOILIEHUS M BBIBOABI [0 pe3ysibTaTaM IPOBEAEHHOTO HAOJIOIEHUS, HCCIEeIOBaHUS,
OLIEHUBATh JOCTOBEPHOCTH MOIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U O0OOIICHMUIA;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHUE TPOIIECCa, a TAK)KE BBIABUTATh MPEIIONOKEHHUS O €0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISBJISATH HEJIOCTATOYHOCTh M M30BITOYHOCTD HH(MOPMAITUHN, JaHHBIX, HEOOXOIMMBIX VISl PEIICHUS 3a/1a4H,

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATH HH(POPMAIIHMIO Pa3IMUHBIX BUIOB U (HOPM IIPEACTABIICHHS;
BBIOMPATH (OpMY MpeCTaBICHUS HHPOPMAIIUK U WLTIOCTPUPOBATH PEIIaeMbIe 3aJja4H CXeMaMH, AuarpaMMaMu, HHOU rpaduKon
1 MX KOMOUHAIIUSIMH;



e OIICHMBATh HAJEKHOCTH MHPOPMAIIUH 110 KPUTEPHSIM, MPEATIOKEHHBIM YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOATEIBHO.
KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC NeHCTBHA:

e BOCHOPHUHHMMATh U (OPMYJIUPOBATH CYXKJIECHHUS B COOTBETCTBUU C YCIOBUSMHU M UEISIMH OOIICHHS, SICHO, TOYHO, T'PAMOTHO
BBIPA)KAaTh CBOIO TOUKY 3PE€HHSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PEIECHUS 3a/1a4i, KOMMEHTHPOBATh
ITOJyYEHHBIA PE3yJIbTaT;

e B X0Ji¢ 00CYX/IECHHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYXIaeMOil TeMbl, IPOOJIEMBI, pelIaeMoi 3a/1adu, BbICKa3bIBaTh HJIEH,
HAlleJICHHbIE Ha MOUCK PELIEHUs, COMOCTaBIATh CBOM CYXACHUS C CYXKICHUSAMU APYTUX YYaCTHUKOB AMAIIOra, OOHApPYKHUBAThH
pa3ianyre ¥ CXOJICTBO MO3ULINNA, B KOPPEKTHOUN (popme POopMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAXKECHMUS;

e TMPEACTABIATh PE3YJbTAThl PELICHUS 3a/Jaud, HKCIIEPUMEHTAa, HMCCIEIO0BAaHUSA, IMPOEKTa, CAMOCTOSATEIbHO BBIOMpaTh (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 IPE3ECHTAMU U OCOOEHHOCTEN ayAUTOPUY;

e IMOHMMATh W MCIOJIb30BaTh NMPEUMYILIECTBA KOMAHIHOW M WHAMBHIYaJIbHOM pabOThl MpPHU PEIICHUH YYEOHBIX MaTEMaTHUECKUX
3a/1ay;

e IMPUHMMATH LEJIb COBMECTHOW JESATENIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboOThl, pacHpeleniaTh BUIbI padoT,
JOTOBapUBaThCA, 00CYKAATh MPOLECC U Pe3yIbTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/IEH;

e yYacTBOBaTh B IPYMNIOBBIX (opMax padOThI (0OCYKIeHUs, OOMEH MHEHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BBITOIHITH CBOIO
yacTh pabOThl U KOOPJAWHUPOBATH CBOM JIEHCTBUS C IPYTMMH WIEHAMHU KOMaH/bl, OLIEHUBATh KAU€CTBO CBOETO BKJIAJa B OOIIMMA
IPOAYKT [0 KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

e CaMOCTOSITEJILHO COCTAaBJIATH IUIaH, AJITOPUTM pelieHus 3ajaaud (WM €ro 4acTh), BBIOMpaATh CIOCOO pEIIeHUus ¢ Y4ETOM
UMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BapUaHThl PELICHUH ¢ y4éToM
HOBOM MH(pOpPMAIIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

e BJIQJIETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIA Mpoliecca U pe3yiibTaTa pelIeHUs MAaTEMaTUYeCKOM 3aJ1auu;

e MPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IIPH PELICHUM 3a/a4d, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE
HOBBIX O0OCTOSITEIbCTB, HAWACHHBIX OIIUOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pe3yjbTaTa AESTENbHOCTH MOCTABIEHHOW LEAM U YCIOBHSIM, OOBACHATH MPUYUHBI JOCTHKEHUS WIIH
HEJOCTH)KEHUS 11eJI, HAaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.



HNPEAMETHBIE PE3YJIBTATHI

K xoniry o0ydyeHus: B 7 kiaacce oOy4aronuiics MOMYyUUT CIAEAYIONINUE IPEAMETHBIE PE3YIbTATHI:

Yuciaa 1 BIYUCICHUA

BrImonHITE, coueTast yCTHBIE M MUChbMEHHBIC MPUEMBI, apu(PMETHIECKUE TCHUCTBUS C PAIIMOHATLHBIMHU YHCIIAMHU.

HaxonuTh 3HaueHWs YHUCIOBBIX BBIPAXKEHUH, MPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI W MPUEMBI BBIYMCICHHUS 3HAYCHHHN IPOOHBIX
BBIPAXKEHUMN, COAEPKAIINX OOBIKHOBEHHBIC U JIECITUYHBIC IPOOH.

[lepexoauTh OT 0AHOM (POPMBI 3amucH Yucen K Apyrou (mpeoOpa3oBhIBATh AECATUUHYIO APOObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHMBATH M yHOPSAOYMBATH PAMOHAIBHBIE YUCTIA.

OKpyrisaTh yucia.

BpInONHATS NPUKUIKY M OLIEHKY pPE3yJbTaTa BBIYMCIIECHUW, OLEHKY 3HAYEHUM YHWCIIOBBIX BBIPAXXCHUH. BBINONHATH NEHUCTBUS CO
CTEIEHSIMU C HAaTYPAJIIbHBIMU [TOKA3aTEISIMHU.

[IpuMeHsTh PU3HAKY JEIIMMOCTH, PA3JIOKEHUE HA MHOKHUTEIIN HATYPAIbHBIX YUCET.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIE 33/1a4H, CBSI3aHHBIC C OTHOIIIEHWEM BEJIWYHMH, TPOMOPUMOHAIBHOCTHIO BEJMYWH, IPOLICHTAMH,
HMHTEPIPETUPOBATH PE3YyJIbTAThl PEUICHUS 3a7a4 C YYETOM OTPAaHUUYCHHM, CBA3aHHBIX CO CBOMCTBAMH paccMaTPUBAEMbIX OOBEKTOB.

AJire0panvecKue BbIPAKEeHUS

Hcnonb3oBath anreOpanvecKkyro TEPMUHOJIOTHUIO M CUMBOJIMKY, TPUMEHSTH €€ B TIPOLIeCCe OCBOCHUS yueOHOTO MaTepHara.

HaxoauTh 3HaueHUs1 OYKBEHHBIX BRIPAKCHUMN MPU 3aJJaHHBIX 3HAUYCHUSIX TIEPEMEHHBIX.

Breinonuats npeoOpazoBaHus 11€7I0TO BHIPAXKEHUSI B MHOTOUJIEH ITPUBEICHUEM TTOJO00HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BrInonHAT, yMHOXEHHE OJHOWICHA HAa MHOTOWIEH M MHOIOYJe€Ha Ha MHOTOYJIEH, MPUMEHSTh (POpMysbl KBaapara CyMMBI U
KBaJIpara pa3HOCTH.

OcyiiecTBIATh Pa3ioKEeHNEe MHOTOUYJICHOB Ha MHOXKHTEIN C MOMOIIBIO BBIHECEHHS 32 CKOOKM OOIIEr0 MHOXHUTEINS, TPYNITUPOBKU
claraeMbIX, MPUMEHEHUsT (POPMYIT COKPAIIEHHOTO YMHOXKEHUS.

[IpumensaTs mpeoOpa3oBaHKs MHOTOWICHOB JUISl PEIICHUs] PA3IMUHBIX 3a7ad U3 MaTEMaTHKH, CMEXHBIX MPEAMETOB, U3 PEAbHOM
MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYypaIbHBIMH IMOKA3aTEISIMU JJIs IPeoOpa30BaHUs BBIPAKEHUH.

YpaBHeHUS U HEPABEHCTBA



Pemate JMHEWHbIE YpaBHEHUS C OJHOW NMEPEMEHHOM, NPUMEHSS MPaBWIA NEPEXOAA OT MCXOJHOIO YPAaBHEHHSI K PABHOCHIBHOMY
emy. IIpoBepsTh, SABISETCA JIU YUCIO KOPHEM YpaBHEHUSI.

[TpumensTh rpaduueckre METOAbI IPU PEILICHNUN JIUHEWHBIX YPAaBHEHUIN U X CUCTEM.

[TonGupath mpUMeEpHI Map YUCEN, ABISIOUMXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C ABYMS MIEPEMEHHBIMHU.

CtpouTh B KOOPIAWHATHOW TUIOCKOCTH TpadUK JMHEHWHOTO YpaBHEHHs C JABYMS MEPEMEHHBIMH, MOJb3YSICh IPaQUKOM, TPUBOIUTDH
MIPUMEPBI PELICHUS YPABHEHUS.

Pemath cucteMbl 1ByX TMHEWHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM YHUCJIE Tpa)UUECKH.

CocraBisATh M peniarh JIMHEMHOE YpAaBHEHWE WM CUCTEMY JIMHEWHBIX YPAaBHEHUH IO YCJIOBHUIO 3aJadd, WHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M [OJTYYEHHBIN pe3ynbTar.

DOYyHKIUU

N300paxaTh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLIME 3aJlaHHBIM KOOpAMHATaM, Jy4H, OTPE3KH, WHTEPBAJIbI,
3aMKChIBaTh YMCJIOBBIE POMEKYTKHU Ha alreOpanueckoM si3bIKeE.

OTmeuath B KOOPIAMHATHOMN MJIOCKOCTH TOYKH IO 3a/IaHHBIM KOOPJAWHATaM, CTPOUTH rpauKu JIMHEUHBIX (yHKIUN. CTpouTh rpaduk
¢bynkuuu y = [x|.

OnuceIBaTh ¢ NOMOUIBI0 (YHKINNA U3BECTHBIE 3aBUCUMOCTH MEXY BEIMYHMHAMU: CKOPOCTh, BPEMS, PACCTOSHHE, 1IEHa, KOJUYECTBO,
CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MPeACTABICHHUS W aHalu3a MHGOpMAaIMU, W3BJIEKaTh U HHTEPIPETUPOBATH MH(MOPMAIUIO W3
rpauKOB peasIbHbIX MPOLECCOB U 3aBUCUMOCTEHN.

K koHI1y 00ydenus B 8 kiiacce o0yJaromuiics MoJyduT CIeIyIOIINue MpeIMETHbIE PE3yIbTaThl:

Yucia 1 BbIYUCICHUSA

Hcnonb30BaTh HavyaJIbHBIE IPEICTABICHUS O MHOXECTBE ICHCTBUTENIBHBIX YMCEN JJIsi CPAaBHEHUsI, OKPYIJICHUS U BBIYMCIICHUU,
M300pakaTh JEHCTBUTENbHBIE YHCIA TOUKAMU Ha KOOPAMHATHOM MPSMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOTO KBAJIPATHOIO KOPHS, HAaXOOUTh KBaJApaTHbIE KOPHHU, UCHOJB3ys MPU HEOOXOIUMOCTU
KaJIbKYJIATOP, BHIOJIHATH MpeoOpa30oBaHusl BIPAXKEHUN, COJEPKAINX KBaIpaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucu O0MBIINX U MaJIbIX YUCEN C TIOMOIIbIO IECATUYHBIX Ipo0eil u cteneneit uncia 10.

AJire0panvecKue BbIPaKEeHUs!



[IpuMeHATh NOHATHE CTENEHH C LEJBIM MOKAa3aTeJeM, BBINOIHATh NPEoO0pa30oBaHUsl BBIPAKEHUN, COAEPKAILIUX CTENEHH C LEIbIM
IIOKA3aTEeJIEM.

BBINONMHATE TOXKIECTBEHHBIE MPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAXKEHWH Ha OCHOBE IPABHWJI JECHCTBUN HaJl MHOIOWIEHAMU U
anreOpanvdecKuMu IpoOsIMU.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHnsATh npeoOpa3oBaHUs BBIPAKEHHM Ui PELICHUS Pa3IUYHbIX 3a/1ad U3 MATEMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEaTbHOU
IPAKTUKH.

YpaBHeHMs M HEPABEHCTBA

Pewate nuHeiHbIe, KBaJApaTHbIE YPAaBHEHUS U PALMOHAJIBHBIE YPABHEHHUSI, CBOJSAIIMECS K HUM, CUCTEMBI JIByX YPAaBHEHHU C JByMs
MEPEMEHHBIMHU.

[IpoBoauTh mpoCTEHIINE HCCIAENOBAHUS YPAaBHEHMM M CHUCTEM YypaBHEHHWH, B TOM YHCIE C NPUMEHEHHUEM TIpapuuecKux
npecTaBieHU (ycTaHaBIMBaTh, UMEET JIM YPAaBHEHUE WM CUCTEMA YPaBHEHUN PELLICHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexonuth OT cioBeCHOM (HOPMYIHMPOBKM 3aJauu K €€ anreOpandyeckoidl MOJEIU C IOMOIIbIO COCTaBJICHHUS YpPaBHEHUS WIH
CUCTEMBbI YPaBHEHUI, MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33Ja4d MOJTYYEHHBIN pe3ynbTar.

[IprMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIaTh JUHEHHBIC HEPABEHCTBA C OJHOM MEPEMEHHOM U UX
CUCTEMBI, J1aBaTh IpayECKyr0 WUTFOCTPALIMIO MHOXKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKUNH

[loHuMaTh ¥ KCHONB30BaTh (PYHKUIMOHAIBHBIE MOHATHS U S3bIK (TEPMHUHBI, CHMBOJIMYECKHE OOO3HAUEHHUS), ONPEACNIATh 3HAUCHUE
(YHKLIMH 110 3HAYEHUIO apryMEHTa, ONPeesaTh CBOMCTBA (DYHKIIMH 110 €€ TpaduKy.

Ctpouts rpaduku 31eMeHTapHbIX (QYHKIMA BUAA:

y = k/X, Yy = X2,y = X3,y = ||, y = VX, OIHCHIBaTH CBOICTBA YHCIOBON (GYHKIHH IO €& TpaduKy.

K konity oOydenus B 9 kiaacce 00y4darONIUiics MOTYYUT CIASAYIONINE MPEIMETHBIC PE3yIbTaThI:

Yucsa 1 BbIYUCIEHUSA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAIIBHBIEC U UPPAllMOHATIBHBIE YKCJIA.

Beimonuare apudgMeTnueckue IEUCTBUS C pallMOHAJbHBIMU YHCIIAMH, COY€Tas YCTHbIE W THUChbMEHHBIE TMPUEMBI, BBITIOIHATH
BBIUHCJICHUS C UPPALTMOHAIBHBIMHU YU CIIAMM.

Haxonuts 3HaueHuUs CTENEHEN ¢ LEeJIbIMU TOKA3aTENSIMA U KOPHEW, BEIYUCIISATh 3HAUEHUS YUCIIOBBIX BBIPAXKEHUM.



OKpyIJIsITh J€HCTBUTENBHBIE YHCIIA, BBIMOIHATh NPUKUJIKY PE3YJIbTaTa BRIUUCICHU, OLICHKY YHCIOBBIX BBIPAKEHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeiHbIe U KBaJpaTHBIC YPAaBHEHUS, YPABHEHUS, CBOSIIMUECS K HUM, IPOCTEHIIINE IPpOOHO-paIllMOHANIbHBIE YPABHEHHUS.

Pemiats cuctembl JBYX JTUHEWHBIX YPABHEHUH C JBYMS NEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHUM, B KOTOPBIX OJIHO YpaBHEHUE HE
SIBJISIETCS JIMHEUHBIM.

Pemate TEKCTOBBIC 3a7aud aNreOpPamdecKUM CIIOCOOOM C TOMOIBIO COCTABIICHUS YPaBHEHUS WM CHUCTEMBI JBYX YpaBHEHUH C
IBYMS IIEPEMEHHBIMU.

[IpoBouTh TpOCTEHIIME HCCICTOBAHUS YPAaBHEHMM W CHCTEM YpaBHEHUH, B TOM 4YHCIE C MpUMEHEHHEM TpaduyuecKux
MpeCTaBICHUN (YCTaHABIMBATh, UMEET JIM YPABHEHUE UJIM CUCTEMA YPaBHEHUHN PEIICHUs, €CJIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemiats nuHeliHbIe HEPABEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, U300paKaTh pEIICHUE HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMUCHIBATH
pEeLIEHUE C MOMOUIBIO CUMBOJIOB.

Pemate cucteMbl JTUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, M300paXkaTh pEIICHUE
CHUCTEMbI HEPABEHCTB HA YHUCIIOBOM MPSMOM, 3alIUCHIBATH PEIICHHUE C OMOIIbIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMUHBIX 3a]1a4.

DOYyHKIUU

Pacno3naBath (pyHKIIMU M3y4YeHHBIX BUAOB. [lOKa3bIBaTh CXEMaTHYECKH PACIOJIOKEHHE HA KOOPAMHATHOM TIOCKOCTH TpaduKOB
dymkumit Buga: Yy = kx, y = kx + b,y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, Y = |X|, B 3aBHCHMOCTH OT 3Ha4eHHiI K09DDUIUCHTOB,
OMKCHIBATH CBOMCTBA (PYHKITUH.

CtpouTth U M300pakaTh CXEeMaTHYECKU TpadUKu KBAJPATUUYHBIX (PYHKIIUH, OMUCHIBATH CBOMCTBA KBAJPATUUYHBIX (PYHKIUN MO UX
rpadukam.

Pacnio3naBaTh kBagpatuuHyto QyHKIMIO 110 GopMyJie, TPUBOAUTH TPUMEPHI KBAIPATUUHBIX GYHKIUNA U3 peaTbHOM XKU3HU, (PU3UKH,
r€OMETPHH.

YucjioBbIE MOC/IEI0BATEILHOCTH U MIPOrPeccun

Pacno3naBaTh apuMETHIECKYIO M TEOMETPUUECKYIO TPOTPECCUM MPH Pa3HBIX CIIOCO0aX 3a1aHuUs.

BrIMoMHATE BEIYUCIICHUS C UCTIOIB30BaHUEM (POPMYJT N-TO WiieHa apu(METHUECKON U T€OMETPUUECKON TPOrpeccuii, CyMMbI TIEPBBIX
N YJICHOB.

N3o0paxkath 4ieHbl OCIEI0BATEILHOCTH TOUKAaMU Ha KOOPJMHATHON IJIOCKOCTH.

Pemats 3amaun, cCBA3aHHBIE ¢ YUCIOBBIMH MOCJIEIOBATEILHOCTIMU, B TOM YHUCIIE 3aJa4d U3 PeabHON KU3HU (C MCIOJIb30BAHUEM
KaJIbKYJISTOPa, IU(PPOBBIX TEXHOIOTHA).



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TPOT'PAMMBI YYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMAA
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3y/IbTaThbl OCBOCHHUS IPOrpaMMbl YHEOHOTO Kypca «I'eoMeTpus» XapakTepu3yroTcs:

1) maTpuoTnyeckoe BOCIMTAHNE:

MPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M HACTOSAIIEMY POCCUHUCKONW MaTE€MAaTWUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTHXKCHHSIM
POCCHUICKHUX MaTEMATUKOB U POCCUICKOM MaTeMaTH4E€CKON MIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTHKEHUM B JPYTUX HayKaX U MNPUKIIAIHBIX
chepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO 00S13aHHOCTEN IpaKJaHWHA M pealiu3alliy €ro mpas, MPEACTABICHHEM O MAaTEeMAaTHYECKMX OCHOBAX
(GYHKIIMOHUPOBAHUS Pa3JIMYHBIX CTPYKTYP, SBJICHUH, IPOLEAYp IPakJaHCKOT0 00IecTBa (Hanpumep, BbIOOPHI, OIIPOCHI), TOTOBHOCTBIO K
OOCYKIEHUIO ATUUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM NPUMEHEHHEM JIOCTHKEHUN HAayKH, OCO3HAHHUEM Ba)KHOCTH MOPAJIBHO-
TUYECKUX MPHUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAaHOBKOM Ha AKTMBHOE y4acTHE B PEUICHUHU MPAKTUYECKHX 3aJa4 MATEMaTUYECKON HaIlpaBJICHHOCTH, OCO3HAHHEM BaKHOCTH
MaTeMaTHYeCKOro oOpa3oBaHUS Ha NPOTSDKEHUHM BCEW JKU3HM Ul YCHEIIHOM Npo¢eCcCHOHAIbHOW JEeATENbHOCTH M Pa3BUTHEM
HEOOXOJUMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM HWHIWBUIYaJIbHOW TPACKTOPUH OOPA30BAHMS U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKOe BOCIIUTAHME:

CIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U 3CTETUYECKOMY BOCHPUATHIO MAaTEMaTUYECKUX OOBEKTOB, 3a7ad, PEIICHHM, pacCyXICHH,
YMEHUIO BUJIETh MATEMATUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalMeld B JACSITENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX MPEICTaBICHUH OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
YeJI0BeKa, MPUPOJIbl U OOLIECTBA, MTOHUMAHUEM MAaTEMAaTHUYECKOW HAyKH Kak cepbl YeI0BEUECKON NesATEeIbHOCTH, ITANOB €€ Pa3BUTHUS U
3HAYMMOCTH IS PAa3BUTHSA LMBHUIIW3ALMH, OBIAJCHUEM A3bIKOM MATEMATHKM M MATEMATHYECKOW KyJIbTYPOM KakK CPEICTBOM MO3HAHUS
MUpa, OBJIAJIEHUEM ITPOCTEUIIMMHU HABBIKAMH MCCIIEOBATENBCKOM €SI TEIIBHOCTH;

6) puznyeckoe Bocnuranue, GOPMUPOBAHNE KYJIbTYPHI 3A0POBbSI M IMOLMOHAJIBHOIO 0JIArONOIyYHsI:



TOTOBHOCTBIO MPUMEHSITh MAaTeMAaTUYECKUE 3HAHUS B MHTEpEcax CBOETO 370pOBbs, BEICHUS 3J0pPOBOr0 00pa3a *KU3HU (370pOBOE
NUTaHWe, COAJIAHCUPOBAHHBIN PEKUM 3aHATHUM M OTHAbIXA, pEryispHas (Qu3nYecKkas aKTHMBHOCTB), C(HOPMHUPOBAHHOCTHIO HAaBBIKA
pediiekcuu, Mpu3HaAHUEM CBOETO IIpaBa Ha OIIMOKY M TAKOTo K€ IpaBa JPYroro 4ejIoBeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

OpYCHTallMeld Ha MPUMCHCHHE MAaTEeMaTWYSCKMX 3HAHWUW JJIA PEIICHHUS 3a1ad B O0JacTH COXPAHHOCTH OKPYKAIOIICH Cpeibl,
MJIAHUPOBAHMS TIOCTYNKOB W OIIEHKM MX BO3MOXKHBIX TMOCIEICTBUI JJISI OKPYXAIOIIEH Cpelbl, OCO3HAHUEM TJI00AIBHOTO XapakTepa
AKOJIOTHYECKUX ITPOOJIeM U IMyTel UX PEIICHUS;

8) apanTanus K N3MEHSIOUMIUMCS YCJIOBHAM COLMAJIBHON U MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIIOBUSIX HEONMPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO
JEATEIbHOCTh, B TOM YHUCJIE YMEHHUE YUUThCS y APYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM AESATEIbHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMITETCHIIUH U3 OIbITA IPYTHUX;

HEOOXOJIUMOCThIO B (POPMHUPOBAHUM HOBBIX 3HAHHM, B TOM 4HCIEC (POPMYJIHPOBATH MJICH, MOHSATHS, THUIIOTE3bl 00 OOBEKTaX H
SBJICHUSAX, B TOM YHCJIC paHee HEHW3BECTHBIX, OCO3HABaTh ACHUIIMTHI COOCTBEHHBIX 3HAHMM W KOMIICTCHTHOCTEH, IUIAHHUPOBATH CBOE
pa3BUTHUE;

CITIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATH CTPECCOBYIO CHUTYAlMIO KaK BBI3OB, TPEOYIOIIUN KOHTpPMED,
KOPPEKTHUPOBATh MPUHUMAEMbIC PEIICHUS U JICUCTBUS, (OPMYIUPOBATH U OIICHUBATh PUCKH M TIOCIICICTBHUS, (HOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
ba3oBble Jijornueckue JaeiicTBUA:

e BBIABIATH U XapaKTEpHU30BaTh CYIICCTBEHHBIC NMPHU3HAKK MATEMaTHUUYECKUX OOBEKTOB, MOHATHH, OTHOIICHUN MEXITY MOHSITHSIMU,
dhopMyIHpoBaTh ONpeeeHUs MOHITHI, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KJacCU(pUKAIMU, OCHOBAHUS Il 0000IIeHUs U
CpaBHEHUSI, KPUTEPUU TTPOBOJMMOTO aHAIIN3A;

e BOCIPUHUMATH, (POPMYJIUPOBATH M MPEOOPA30OBLIBATH CYXKICHUS: YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIUHUYHBIC, YaCTHBIC U
o011ue, yCIOBHBIC,

e BBIABJSITH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpEUHs B (haKTax, TaHHBIX, HAOTIOJACHUSX U YTBEPKICHUSAX,
npeiaraTb KpUTEPUM JJ1s1 BBIABICHUS 3aKOHOMEPHOCTEN U POTUBOPEUUI;



JieJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX M WHAYKTUBHBIX YMO3AKJIIOYEHUH, YMO3AKIIOYEHUH IO
aHaJIOTHH;

pa30upath 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUMN (TIPSMBIE U OT MPOTUBHOIO), IPOBOJAUTH CAMOCTOSITEIBHO HECIOKHbBIE
J0Ka3aTeIbCTBA MaTEMAaTHYECKUX (DAKTOB, BBHICTPAaWBATh apryMEHTAIIMIO, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CrOCcO0 perieHus yueOHOM 3amaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEIICHMsI, BBIOMpATh HanboJee MOIXOISIINN ¢
y4ETOM CaMOCTOSATEIBHO BbIIECICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarejLbCcKue 1eCTBUSA:

UCIIOJIb30BaTh BOMNPOCHI Kak MCCIENOBATEIbCKUA WHCTPYMEHT IMO3HaHUSA, (OPMYIUPOBATh BOIPOCHl, (PUKCUPYIOLIUE
MIPOTUBOPEYHE, MPOOIEMY, CAMOCTOSTENIBHO YCTaHABIMBATh HCKOMOE U JJaHHOE, (DOPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3ULINIO0, MHEHHE;

IPOBOAMTH 110 CAMOCTOSITEJIbHO COCTAaBJICHHOMY IJIAHY HECIJIOKHBIM 3KCIEPUMEHT, HEOOJIBIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO
0COOEHHOCTEN MaTeMaTH4YEeCKOro 00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTY COOOM;

CaMOCTOATENBHO (hOPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOIO HAOIIOIEHUS, HCCIEIOBAaHUS, OLIEHUBATh
JOCTOBEPHOCTH MOJYUYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000ILIEHNUI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, A TAKKE BBIIBUTaTh IIPEAINOIIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIOBHSX.

PabGora ¢ nndpopmanueii:

BBISIBIIATH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAITUH, TaHHBIX, HEOOXOAMMBIX IS PEIICHUS 3aa9H;

BBIOMPATH, AaHATTU3UPOBAThH, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIIUIO PA3THYHBIX BHIOB U (HOPM TPEICTABICHUS;
BBIOMPATH (OopMY TIpeIcTaBICHUS HHPOPMAIIMHA U WITIOCTPUPOBATH pellacMbIe 3aa9d CXeMaMH, JUarpaMMaMu, HHOU Tpadukoit u
UX KOMOMHAIUSIMHU;

OIICHUBATh HAAEKHOCTH MH(POPMALIMH IO KPUTEPHAM, TIPEIOKESHHBIM YIUTEIEM UK CHOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

BOCIIPUHUMATH U (POPMYIUPOBATH CY>KJEHUS B COOTBETCTBUM C YCIOBUSIMU U LIEJIAMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOYKY 3PEHMs B YCTHBIX M NHMCBMEHHBIX TEKCTaxX, JaBaTh IIOACHEHUS II0 XOAY pElIeHHs 3aJayd, KOMMEHTHUPOBATH
IIOJIyYEHHBIA PE3yJIbTaT;



B Xo7e 00CYXIeHHus 3a7aBaTh BOIMPOCHI MO CYIIECTBY 00CYXIaeMOil TeMbl, MPOOJIEMBI, periaeMon 3a7aud, BHICKA3bIBaTh UJCH,
HalleJICHHbIE Ha MOMUCK PEIICHUs, COMOCTAaBJISITh CBOM CYXKJIEHHUS C CYXJICHUSMHU JPYTHX YYaCTHUKOB JUaliora, 0OHapy»KUBaTh
pa3ianyure U CXOJICTBO MO3ULINN, B KOPPEKTHOM popme POopMyIMpOBATH PA3HOTIIACHS, CBOM BO3PAKEHMS;

MPEJICTaBIATh PE3yJAbTaThl PEIICHHUS 3aJaud, SKCIEPUMEHTa, HCCIEIOBAHUS, MPOEKTa, CaMOCTOSTENbHO BbIOMpaTh (opmar
BBICTYIUICHHS C yU4ETOM 3a/1ay MPE3CHTAIlMU U OCOOEHHOCTEN ay TuTOPHH;

MOHMMATh M KCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHAYyAJIbHON paOOTHI MPH PEIICHUH YYEOHBIX MaTeMaTHYECKUX
3ajady;

IPUHUMATH 1I€JIb COBMECTHOM JAEATEIbHOCTH, IJIAHMPOBATh OPraHU3aLMI0 COBMECTHOW paboOThl, paclpeneisTh BUIbI padoT,
JOTrOBapUBaThCs, 0OCYXKAATh IPOLIECC U Pe3ysbTaT pabOThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IPYMIOBBIX (hopmax paboThl (00CyXaeHHs,, 0OOMEH MHEHHUSIMH, MO3TOBBbIE IITYPMbI U JIPYTUE), BBINOIHATH CBOIO
4yacTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C JPYTMMH YJI€HAMHM KOMAaH]Ibl, OLIEHUBATh KauyeCTBO CBOErO BKJaja B OOIIMH
IPOAYKT [0 KPUTEPUSIM, CPOPMYIUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSATENIbHO COCTaBIIATH IJIaH, AITOPUTM PELICHUS 3aa4M (UJIU €r0 YacTh), BHIOMPATH CIIOCO0 PEIIEHUS C YYETOM UMEIOIINXCS
pPECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBaTb U KOPPEKTHPOBaTh BAPUAHThl PELICHUH C Yy4€TOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJIETh CIIOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U Pe3yJibTaTa PEIIeHUs] MaTeMaTUYECKOM 3a1auH;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPH PEIIECHUM 3aJa4l, BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTh Ha OCHOBE
HOBBIX O0OCTOSITEIbCTB, HAWJACHHBIX OINOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOW LIEM U YCIOBUSAM, OOBACHATH MPUYMUHBI AOCTHXKCHUS WIIU
HEJOCTH)KEHUS 1€, HAaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o6ydenust B 7 kjacce oOyJaronIUics MOMYyYUT CIASAYIONMINUE TPEAMETHBIC PE3YIbTATHI:



Pacnio3HaBaTh M3y4YEHHBIE TEOMETPHUUECKHE (DUTYPBI, OMPEACNSITh MX B3aUMHOE PACIOJOXKEHUE, H300pakaTb T€OMETPUUYECKUE
(uUrypsbl, BBIMOIHATH YEPTEKHU MO YCIOBUIO 3a/auu. M3MepaTh JMHEWHbIE U YTIOBbIE BEIMYMUHBI. PemaTh 3a/laun Ha BBIYMCIICHHUE IJIUH
OTPE3KOB U BEJIUYHUH YTJIOB.

Jlenath rpyOyro OIEHKY JIMHEHHBIX M YTJIIOBBIX BETUYHH MPEIMETOB B pEaTbHOM KU3HH, pa3MEPOB MPUPOIHBIX 00 BbEKTOB. Pa3znmdarh
pa3Mephl 3TUX OOBEKTOB IO TOPSIKY BETUIHHBI.

CTpouThb yepTeKU K TEOMETPUUECKUM 3a/1adyaM.

[Tonb3oBaThCsa MpU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIOIB30BaTh MIPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPU
pelLIeHuu 3a1a4.

[IpoBOANTE TOTHYECKHUE PACCYKICHUS C UCTIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonmp30BaThCs MNpU3HAKAMU PABEHCTBA MPAMOYTOJbHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIHWAHbI, NPOBEAEHHON K THUIIOTCHY3€
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUU F€OMETPUUECKHUX 3a/1a4.

Onpenenars nmapaJjieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU cekymad. Onpenensts napajjieabHOCTb
MPSAMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUM OT TOUYEK OJHOU MPAMOM IO TOUEK APYTOU MPSIMOU.

Pemiats 3ajaun Ha KieTyaTtoi Oymare.

[IpoBOAUTH BBIYUCICHUS U HAXOJIUTh YUCJIOBBIE W OYKBEHHBIC 3HAUEHHUSI YIJIOB B F'€OMETPUUECKUX 3aJadaxX C HCIOJIb30BaHUEM
CYMMBI YTJIOB TPEYTOJbHUKOB W MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPHU TMEPECEUCHUU JBYX IMAPaUICIbHBIX MPSIMBIX
cekyuien. Pemare npakTuueckue 3a1auu Ha HaX0XKIECHUE YIJIOB.

Bianets NOHSATHEM reOMETPUYECKOTO MECTa TOYEK. ¥ METh OMPENEIISITh OMCCEKTPUCY YT U CEPEIMHHBINA MEPIICHAUKYIISIP K OTPE3KY
KaK Fr€OMETPUYECKUE MECTA TOYEK.

@opMynUpOBaTH OMPEACICHUS OKPYKHOCTH M Kpyra, XOpIbl U JUAMETPA OKPYKHOCTH, MOJIb30BAaTHCS UX CBOWCTBAMHU. YMETh
MIPUMEHATH 3T CBOMCTBA IIPU PELICHUU 3a1a4.

Branets moHsATHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaxoauTh e€ 1eHTp. [lomp3oBarbest pakramMu 0 TOM, 4TO
OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEIMHHBIC MEPIICHIUKYJISIPbl K CTOPOHAM TPEYTOJIbHUKA
MEPECEKAOTCS B OJHOU TOUKE.

Brnagere moHsTHEM KacaTENbHOW K OKPYKHOCTH, IIOJIB30BaThCS TEOPEMOW O MEPNEHAMKYJSIPHOCTHA KacaTeJIbHOM W pajauyca,
MPOBEAEHHOIO K TOYKE KaCaHHS.

[Tonmp30BaTHCA NPOCTENIIUMHU TEOMETPUUECKUMU HEPABEHCTBAMM, IIOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOANTH OCHOBHBIE TEOMETPUUECKHUE MOCTPOCHUS C MOMOIIBIO [IUPKYJIA U JINHEUKHU.



K xoniy o0ydeHus B 8 kiiacce oOyJaromuiics MOMYyUUT CIASAYIOMNE TPEAMETHBIC PE3YIbTATHI:

Pacnio3HaBaTh OCHOBHBIE€ BHJIbI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, MTOJIb30BATHCSA UX CBOMCTBAMU IPHU PEIICHUH M€OMETPUUECKHUX
3azay.

[IpuMeHsTh CBOMCTBA TOUKH MEPECEUCHUS] MEAUAH TPEYTrOIbHUKA (LIEHTPa Macc) B PEIICHUH 3a/1a4.

Brnaners nmoHsiTueM cpeqHEW JUHUU TPEYTrOJbHUKA W Tpamneluu, TPUMEHSITh UX CBOMCTBA MPU PEIICHUU T€OMETPUYECKUX 3aj]1ad.
[Tons3oBaThesa TeopeMoit Daneca U TEOPEMOl O MPONMOPLIMOHATBHBIX OTPE3KAX, MPUMEHATh UX JJISl PEIICHUS TPAKTUUYECKUX 3a/1au.

[IpuMeHsTh NMPU3HAKU TOJI00US TPEYTOJIBHUKOB B PEIICHUH T€OMETPUUECKUX 3a/1au.

[Tonb3oBaTbes Teopemoit [Mudaropa nis penieHUss TeOMETPUUYECKUX U MPaKTHYECKUX 3a1ady. CTpoUTh MaTEMaTUYECKYIO MOJIEIb B
MPAKTUYECKUX 3a/1a4ax, CAMOCTOSATENIbHO JeiaTh YePTEXK U HAXOUTh COOTBETCTBYIOIIUE JTTUHBI.

Branets NOHATUAME CUHYCA, KOCUHYCA U TAaHT€HCA OCTPOro yrja MpsIMOYTOJIbLHOIO TpeyrojibHuKa. [1071630BaThCS 3TUMU TOHSATUSIMU
JUISL pEIICHUS] TPAKTUYECKUX 3a/1a4.

BorauciaTs (pa3nuyHbIME CIOCOOaMU) IUIONIA/Ib TPEYTOJbHUKA U TUIOMIAAN MHOTOYTOJIbHBIX (PUTYp (MONB3YSCh, TJIe HEOOXOAUMO,
KaJIbKYJTOpoM). [IpMeHsTh oJTydeHHbIE YMEHUS B TPAKTUYECKUX 3a1adax.

Bianerh MOHATUSIMU BINMCAHHOTO M IIEHTPAJIBHOTO YIJIa, UCIOJL30BaTh TEOPEMbl O BIMCAHHBIX YIJIaX, yrjlaX MEXIy XOpJaMu
(CeKylIMMHM) U yriie MEXIy KacaTeIbHON U XOPJ0i NpH pelIeHUH T€OMETPUUECKUX 3a/1ay.

Biianets NOHATHEM OMKUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA ONMMCAHHOTO YETHIPEXYTOJIbHHUKA MTPU PEIIEHUU 33/1a4.

[IpuMeHATh NOJIyYEHHBIE 3HAHHMS HA MPAKTUKE — CTPOUTh MATEMaTHYECKUE MOJIENW I 3aJad PealbHOM >KU3HU U MPOBOIUTH
COOTBETCTBYIOIINE BEIYMCIICHUS C TPUMEHEHUEM MOJ00USI M TPUTOHOMETPHUH (TTOJIB3YACh, T HEOOXO0UMO, KATBKYJISITOPOM).

K koniry oOydenus B 9 kiaacce 00y4yaronIMiics MOIYYUT CIAEIYIOMINE MPEIMETHBIC PE3YIbTaThI:

3HaTh TPUTOHOMETPUYECKHUE (PYHKIIMU OCTPBHIX VYIJIOB, HAXOAUTh C WX TIOMOIIBIO Pa3JIUYHBIE DJIEMEHTHI TPSIMOYTOJIBHOTO
TPEYTOJIbHUKA («PEIICHHE MPSMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxonuTh (C MOMOIIBbIO KaJbKYJISATOPA) AJTUHBI U YTJIbI JJI HETAOIMYHBIX
3HAYCHUM.

[Tons3oBaThes (hopMysiaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM TOXKIAECTBOM JIJII HAXOXKJICHHSI COOTHOIICHUN MEXTY
TPUTOHOMETPUUECKUMU BETUUYNHAMH.

Hcnonb30BaTh TEOpEeMbl CHHYCOB W KOCHHYCOB [IJII HAXOXIEHUS PA3IUYHBIX 3JIEMEHTOB TPEYTrOJbHUKA («pelIeHue
TPEYTOJIBbHUKOBY), MIPUMEHSATh UX MPU PEIICHUU TEOMETPUUECKUX 3aay.



Bragerp TOHATHSIMH TPEOOpa30BaHHS IOJOOHS, COOTBETCTBEHHBIX 3JEMEHTOB MOM00HBIX ¢uryp. Ilomb30BaThes cBOMCTBAMU
01001sT MPOU3BOJBHBIX (DUTYP, YMETh BBIYHMCIATH IMHBI M HAXOAWUTh YIJIbl Y MOJOOHBIX (uryp. IIpuMeHSITh CBOWCTBA MOAOOHS B
NPAKTHYECKUX 3a7adaxX. YMETh IPUBOAMTD IIPUMEPHI MMOAO0HBIX (PUTYp B OKPYKAIOIIIEM MHUPE.

[Tosb30BaThCs TEOpEMaMH O TIPOU3BEICHUN OTPE3KOB XOPI, O IPOU3BEICHNN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tosb30BaThCs BEKTOpPAMH, TIOHUMATh MX TEOMETPUYCCKUN W (U3HUYSCKUN CMBICI, IPUMEHATh UX B PEHICHHUM T'€OMETPUUYCCKUX U
busmyeckux 3aaa4. [[puMeHsATh CKaISIpHOE MMPOU3BEICHUE BEKTOPOB IS HAXO0XICHUS JUTMH U YTIIOB.

[Tonb30BaThCS METOIOM KOOPAMHAT Ha IJIOCKOCTH, IPUMEHSTH €r0 B PEIICHUH T€OMETPUUYCCKUX U ITPAKTUUESCKHUX 3a/ad.

BrageTs MOHATHUSIMH MPAaBHIIBHOIO MHOTOYTOJIbHHMKA, JUIMHBI OKPY)KHOCTH, JUIMHBI JYTH OKPYXKHOCTH M pPaJMaHHOH Mephl YIJIa,
YMETh BBIYHCIIATH IUTOMIAIb Kpyra U ero yacTei. [I[puMeHsITh MOJTydeHHbIC YMEHUS B IPAKTHYSCKUX 3a/1a4ax.

HaxoauTs ocu (MM EHTPBI) CAMMETPUH (PUTYP, IPUMEHSTDH JBHKCHHS IDIOCKOCTH B IPOCTCHIIINX CTydasX.

[IpuMeHATh TOJyYCeHHBIC 3HAHUS Ha IMPAKTHKE — CTPOUTh MaTeMaTHYEeCKHE MOJCIH IS 3aJlad peajbHOM KU3HU M IPOBOJUTH
COOTBETCTBYIOIIME BBIYKMCIICHUS C TPUMECHCHHEM IIOA00MS W TPUTOHOMETPHUYECKUX (YHKIMH (MOJB3ysSICh, IJe HEOOXOAMMO,
KaJIBKYJISTOPOM).

HJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA IPOI'PAMMbI YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA» HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4YHOCTHBIE pPe3y/IbTaThbl OCBOCHHUS IPOrpaMMbl YHEOHOTO Kypca «BeposiTHOCTh U CTATUCTUKA» XapaKTEPHU3YHOTCS:

1) marpuoTnyeckoe BOCIMTAHHE:

MIPOSIBJICHUEM MHTEpPECAa K MPOLUIOMY M HACTOAIIEMY POCCUHCKOM MAaTEMAaTHWKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHUSIM
POCCHMCKUX MAaT€MAaTUKOB U POCCUMCKON MaTE€MaTUYECKON LIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYIUX HAyKaxX U MPUKIIAJHBIX
chepax;

2) rpaIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO O0SI3aHHOCTEH IpakJaHWHA M peaiu3alliy €ro IMpas, MPEJCTaBICHUEM O MAaTeMaTHUYEeCKUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBICHUH, MPOIEAyp IPakJaHCKOTO o0IIecTBa (Hanmpumep, BbIOOPHI, OPOCHI), TOTOBHOCTBHIO K
OOCYXKJIEHUIO ATHUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NMPUMEHEHHEM JOCTIKEHUN HAayKH, OCO3HAaHHWEM Ba)KHOCTH MOPAJIBHO-
TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOe BOCIMTAHUE:



YCTAaHOBKOW Ha aKTMBHOE y4acTHE B PEUICHHM MPAKTUYECKUX 3a7ad MAaTeMaTH4YEeCKOW HANpaBICHHOCTH, OCO3HAHHWEM Ba)KHOCTU
MaTEMaTUYECKOro 00pa3oBaHUsl HAa MPOTSHKEHUM BCEW JKU3HU JUIS YCIEIHOM MNpOo(ecCHOHANbHON JesATEeNbHOCTH M Pa3BUTHUEM
HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U TMOCTPOEHUEM WHIWBUIYAIbHOW TPACKTOPUH OOpa30BaHUSA M JKU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTnyecKkoe BOCIIUTAHNE:

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY M ACTETHUYECKOMY BOCIPHITHIO MaTeMAaTHUYECKUX OOBEKTOB, 3a/lad, PEIICHUN, pacCyXICHUM,
YMEHUIO BUJIETh MATEMAaTHUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIEeHHOCTH HAYYHOT'0 MO3HAHMS:

OpUECHTAIMEH B NEATEIHHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX TMPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSA
YelloBeKa, MPUPOABI M OOIIECTBA, MOHMMAHUEM MAaTeMAaTUYECKON HAyKH KakK C(epbl YEIOBEYECKOM ACSITEIbHOCTH, ITAMOB €€ Pa3BUTHS U
3HAUYUMOCTH I Pa3BUTHS IUBUIIM3AINK, OBJIAJICHUEM S3bIKOM MAaTEMATHKH M MAaT€MAaTHYECKOW KyJIbTYpPOM KaK CPEICTBOM MO3HAHUS
MUpa, OBJIAJICHUEM MTPOCTEUITMMHU HABBIKAMH HCCIIEIOBATEIHCKOM €SI TEIbHOCTH;

6) puzuyeckoe BocnuTanue, GOpMUPOBAHNE KYJILTYPbI 310POBbSI M IMOLMOHAJIBHOT0 0JIAT OOy YHsI:

TOTOBHOCTHIO MIPUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEPECaxX CBOETO 37I0POBBS, BEIEHUS 3J0POBOTO 00pasza KU3HU (30pPOBOE
MATaHWe, COAJAHCHPOBAHHBIM PEKUM 3aHATUH W OTHObIXa, peryjsapHas (uU3MYecKas aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA
pednexcun, MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTo K€ IpaBa APYroro 4eaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpUEHTAIMEl Ha TMPUMEHEHHE MaTeMaTUYeCKUX 3HAHWUW [JIs pelleHus 3adad B OOJACTH COXPAHHOCTH OKPYXKAIOIIeH Ccpenbl,
IUTAHUPOBAHMS TTOCTYIKOB M OIEHKM MX BO3MOXKHBIX TOCIEACTBUH ISl OKPYXAIOIIeH Cpeabl, OCO3HAHMEM TJI00aIbHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX PEIICHNUS;

8) ajanTauus K U3MEHSIIOIMMCS YCJIOBUSM COUAILHOI U NMPUPOTHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONMPENCIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTHUYECKYIO
JESATEIBHOCTh, B TOM YHCJIE YMEHUE YUUTHCA y JPYTUX JIFOJICH, IPHOOPETaTh B COBMECTHOM JESITCIIBHOCTH HOBBIC 3HAHMS, HABBIKH U
KOMITCTCHIIMH U3 OITbITa IPYTHX;

HEOOXOAMMOCTBhIO B (DOPMHPOBAHUM HOBBIX 3HAHHWM, B TOM 4YHCie (HOpMYyIUpOBaTh HACH, MOHSATHSA, THMOTE3bl 00 OOBEKTax H
SBJICHHUSIX, B TOM YHWCJIE paHEe HEM3BECTHBIX, OCO3HABAThH NE(MUIIMTHI COOCTBEHHBIX 3HAHMM W KOMIETEHTHOCTEW, TIAHUPOBATH CBOE
pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYAallMI0 KaK BBI30B, TPEOYIOMIMI KOHTpMED,

KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS U JEHCTBUA, GOPMYITUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA
Ba3oBble Jiornueckue 1eiicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKU MATEMATHUYECKUX OOBEKTOB, MOHSATHM, OTHOIIEHUN MEXIY MOHATUSMHU,
(dbopMyIIMpoBaTh ONpeeNICHUs MOHATUH, YCTAHABIMBATh CYLIECTBEHHBIH NMPU3HAK KiIaccU(pUKaAIMKM, OCHOBAHUS 1Jisi 0000IIEHUs U
CpaBHEHUS, KpUTEPHUH IMPOBOJAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (DOPMYIUPOBaTh U MPEOOPA3OBBIBATh CYKJICHHS: YTBEPAUTEIbHbIE U OTPHUIATENIbHBIC, €UHUYHBIC, YACTHBIE U
o01mue, yCIOBHBIE;

BBISIBJISITh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUUs B (akTax, JaHHBIX, HAOMIOJCHUSIX U YTBEPKIACHUIX,
IIpeIaraTb KpUTEPHUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEN M IPOTUBOPEUNI;

JeNaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHMBHBIX M WHAYKTHUBHBIX YMO3AaKIOUEHUH, YMO3AKIIOUEHHUU IO
aHaJIOTUU;

pa3bupath 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHUN (TIPSIMBbIE U OT MPOTUBHOIO), IPOBOAUTH CAMOCTOSITEIbHO HECITIOKHBIE
JI0Ka3aTeJIbCTBA MaTEMaTUYECKUX (PAKTOB, BBHICTPAaWBATh apryMEHTAIIMIO, IPUBOAUTH MIPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CHOCO0 pelleHrus yuyeOHOU 3ajaur (CpaBHMBATh HECKOJBKO BapUAHTOB PEUIECHUS, BHIOMPATh HAMOOJEe MOAXOASIINNA C
Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBareLCKue 1eMCTBUSA:

HCIIOJB30BaTh BOIPOCHI KaK HCCIICIOBATECIIbCKUM HMHCTPYMEHT IIO3HAHHUSA, (OPMyIMpOBaTh BOMPOCHL, (DHUKCHPYIOIINE
MIPOTHBOPEYHE, MPOOIEMY, CAMOCTOSTEIIFHO YCTaHABIIMBATh NCKOMOE M JJaHHOE, (DOPMHUPOBATH THIIOTE3Yy, apTYMEHTHPOBATH CBOIO
MO3UIHI0, MHEHHE;

MPOBOJIUTH MO CAMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHY HECJIOKHBIM dKCIEPUMEHT, HEOOIBIIOE UCCIEAOBAHUE IO YCTAaHOBJICHUIO
0COOEHHOCTEW MaTeMaTHYeCKOTO 00BHEKTa, 3aBUCHMOCTEH 00BEKTOB MEXTy COOOiA;

CaMOCTOSATENEHO (HOPMYITHUPOBATH 0OOOIIIEHUSI U BBIBOJIBI TTO PE3YJIbTaTaM MPOBEIEHHOTO HAOIIOICHUS, UCCIICIOBAHNUS, OIIEHUBATD
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3YIbTaTOB, BBIBOJIOB U 0000IIICHHUI;



IMPOTrHO3UPOBATH BO3MOKHOC PA3BUTHC ITPOLCCCA, a TAKIKC BBIABUTATH IIPCAIIOJIOKCHHUA O €0 Pa3BUTUN B HOBLIX YCJIOBHSIX.

PabGora ¢ undpopmaumeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OPMAITUH, JaHHBIX, HEOOXOAUMBIX VISl PEIICHUS 3a/1a4H;

BBIOMPATH, AaHATTU3UPOBAThH, CACTEMATU3UPOBATH U MHTEPIIPETUPOBATH HHPOPMAIIUIO PA3THYHBIX BHIOB U (HOPM TPECTABICHUS;
BBIOMPATH (hOpMY TpeicTaBIeHUS HHPOPMAIIUK U WILTIOCTPUPOBATH PEIIaeMbIe 3a7a9i CXEMaMH, JUarpaMMaMu, HHOU TpapuKoi 1
NX KOMOHMHAIUSIMU;

OIICHUBATh HAAEKHOCTh HH(POPMALIMH IO KPUTEPUAM, MIPEIOKESHHBIM YIUTEIEM UK CHOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYXKJICHUSI B COOTBETCTBUH C YCIOBUSMH M IIEJISIMHU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh
CBOIO TOYKY 3PCHHS B YCTHBIX M TNHCHBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS IO XOAY pEIICHHs 3a7a4yd, KOMMCHTHPOBATH
MOJIyYCHHBIN PE3YJIbTaT;

B XOJIe¢ OOCYXKJICHUS 3a/iaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOMl TeMbl, MPOOJIEMBI, pelIaeMoOi 3ajilauu, BBICKA3bIBATh UJIEH,
HalleJICHHBIE Ha TOWCK PEIICHUS, COMOCTABIATh CBOM CYXKJEHHUS C CYXKICHUSMU JIPYTUX YYAaCTHUKOB JHaiora, oOHapy>KHWBaTh
pasIuYre U CXOJICTBO MO3UIINHA, B KOPPEKTHOH opMe (popMyTHpoBaTh pa3HOTIACHS, CBOH BO3PAKCHUS;

MIPEACTABIATh PE3YNbTAThl PEIICHUS 3a7add, SKCIIEPUMEHTA, HCCICIOBAHUSA, IMPOEKTa, CAMOCTOSATEIHHO BBIOMpPATH (opmar
BBICTYIUICHUS ¢ YIETOM 3a/1a4 TIPE3EHTAIIMU U OCOOECHHOCTEH ayAUTOPHUH;

MOHUMATh U HCIOJB30BaTh MPEUMYIECTBA KOMAHIHOW M WHIWBUIYAIbHOW paOOThl MPU PEIICHUU YYEOHBIX MaTEMaTUYECKUX
3ajady;

MPUHUMATh IEJIb COBMECTHOW IEATEIHHOCTH, TUIAHMPOBATH OPTaHM3AIlMI0 COBMECTHON padOThI, pachpenesTh BHUABI padoT,
JOTOBApUBATHCS, OOCYKAATh MPOIIECC U pe3ynbTaT paboThl, 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;

y4acTBOBaTh B I'PYIIOBBIX (hopmax paboThl (00CykaeHus, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTUE), BBHIMOJIHATH CBOIO
4acTh pabOThl M KOOPJIMHUPOBATH CBOU JIEUCTBHSI C JPYTMMHU WICHAMH KOMaH[bI, OLIEHUBATh KaueCTBO CBOETO BKJIAJa B OOIIMIA
MPOIYKT IO KPUTEPUSIM, CPOPMYIMPOBAHHBIM y4aCTHUKAMHU B3aWMOICHCTBHSI.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTABJISATH IJIaH, aJTOPUTM PELIeHUs 3a7auu (WM €ro 4acTh), BHIOMPATh CIOCO0 pelIeHus ¢ Y4ETOM UMEIOITNXCS
PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHPOBATh BApUAHTHl PEUICHHH C Y4ETOM HOBOM
uHpopmauu.



CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:
e BJAJEThH CIIOCOOAMM CAaMOIPOBEPKHU, CAMOKOHTPOJIS ITPOLIECCa U pE3yJIbTaTa PELICHUS] MATEMaTUYECKON 3a/1auH;
e MPEABUACTH TPYAHOCTH, KOTOPHIE MOI'YT BO3HMKHYTb IIpU PELICHUU 3a1a4d, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE
HOBBIX 00CTOSATENBCTB, HAWJAEHHBIX OIINOOK, BBISIBIEHHBIX TPYAHOCTEH;
e OLEHMBATh COOTBETCTBHE PE3YJIbTATA JESITEIBHOCTU IMOCTABJIECHHON LETU U YCIOBHUSAM, OOBSCHATH NMPUUYMHBI JOCTUKEHUS WU
HEJOCTH)KCHUS LIEIH, HAaXOAUTh OMIMOKY, 1aBaTh OIICHKY IPHUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATHI

K konity oOydenus B 7 kiaacce 00y4JarONIUIiCs MOTYYUT CIAETYIONUINE MPEIMETHBIC PE3YIbTaThI:

Yurats uHPOpMaLIKIO, TIPEACTABICHHYIO B TaOJIMIaX, HA AUAarpaMMax, MPeACTaBIATh JIaHHbIE B BUJE TAOJIUI], CTPOUTH JIMarpaMMbl
(cTtonbukoBbIe (CTOIOYATHIC) M KPYTOBBIE) 110 MACCHBAaM 3HAYCHUI.

OnuceIBaTh U UHTEPIIPETUPOBATH peaibHbIC YUCIOBBIEC TAHHBIC, MPECTaBICHHBIC B Ta0IMIIaX, HA AUarpaMMax, rpadukax.

Hcnonb3oBaTh [Ji1 ONMKMCAHUS JAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKU: CpelHee apudMeTH4YecKoe, MeIuaHa, HauOoJIbllee U
HavMEHbIIIee 3HAUCHUS, pa3Max.

HNmeTs npeacTaBieHue o cydyaiiHOW M3MEHUYMBOCTH HA NMPUMeEpax 1eH, PU3NYECKUX BEJIUUYHH, aHTPOTIOMETPUUYECKUX JaHHBIX, UMETh
MPEJICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

K koniry oOyuenus B 8 kiacce 00y4yaronIMiics MOTYUUT CIAEIYIONIUE MPEIMETHBIC PE3YJIbTaThI:

N3BnekaTs U npeoOpa3oBbIBaTh MHPOPMALIUIO, MPEACTABICHHYIO B BHUJAE TaONMI], JUarpaMm, IpaukoB, MpPeACTaBIATh AaHHbIC B
BUJIC TAOJINII, TUATPaMM, TPaPUKOB.

OnuceiBaTh JaHHBIE C MOMOULIBIO CTATHCTUYECKHMX IIOKA3aTEJIEW: CPEIHUX 3HAYEHUN W MEp paccenBaHus (pa3max, IUCIEepPCUs U
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTth 4acTOTHI YMCIIOBBIX 3HAYEHUI U YACTOTHI COOBITHI, B TOM YHUCIIE [0 pe3yJIbTaTaM U3MEPEHUI U HaOIIOACHUM.

HaxoauTh BepOSTHOCTH CiIydalHBIX COOBITHI B ONBITaX, 3Has BEPOSTHOCTU AJIEMEHTApHBIX COOBITHI, B TOM YHCIIE€ B OINbBITaxX C
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITHUSIMHU.

Hcnonb3oBath rpaduyeckue MOJENIU: JEPEBO CIIyYalHOTO SKCIEPUMEHTA, TUarpaMMbl Diliepa, YhucaoBasi npsmasl.

OnepupoBarth MOHATHUSMHU: MHOKECTBO, MOJMHOKECTBO, BBIMOJHATH ONEpalMy HAJl MHOXKECTBaAaMHU: OObEIMHEHUE, MepeceyeHue,
JOTIOJTHEHUE, MIEPEUUCIISITH JIEMEHTHI MHOKECTB, IPUMEHSATH CBOMCTBA MHOYECTB.



Ucnonb3oBath rpaduyueckoe NpeicTaBICHUE MHOXKECTB U CBSI3EH MEXKIy HUMU JUIsl OMMCAHUS MPOLECCOB U SBICHUN, B TOM YHUCIE
U pElICHUH 3a]1a4 U3 APYTUX yU4eOHBIX MIPEAMETOB U KYpPCOB.

K xonIy 00ydeHust B 9 kjacce oOyJaromuics MOTYyYUT CIACAYIOMNE TPEAMETHBIC PE3YIbTATHI:

W3Bnekats U mpeoOpa3oBbIBaTh WH(GOPMAIIMIO, MIPEICTABICHHYIO B Pa3IMYHbIX MCTOYHUKAX B BUIE TAOJIHII, JUarpamm, rpadukos,
MPE/ICTaBIIATh JaHHbIE B BUJE TAOJHII, JHArpamMmm, rpa(ukos.

Pemmate 3a1aun opraHn30BaHHBIM NIEPE0OPOM BAPUAHTOB, a TAKKE C UCTIOIH30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh OMMCATENbHBIE XAPAKTEPUCTUKHU [JI1 MAaCCHBOB YHCJIOBBIX JaHHBIX, B TOM YHCIE CPEAHUE 3HAYCHHS U MEPHI
pacceuBaHMsL.

HaxonuTth 4acTOTHI 3HaYE€HUI U YaCTOThI COOBITHSI, B TOM YHCIIE MTOJIb3YSICh PE3yJbTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHHM.

HaxonuTth BepOSITHOCTH CIIy4ailHBIX COOBITUI B M3yUEHHBIX OMBITaX, B TOM YHCJIE B OIbITaX C PABHOBO3MOXHBIMH 3JIEMEHTApPHBIMU
COOBITHSIMH, B CEPUSX UCTIBITAHUH JI0 TIEPBOTO yCIeXa, B CEpUSX UCTIbITaHUN bepHyiu.

MMeTh npeacTaBiIeHUE O CIy4YalHON BEIUYHUHE U O PaCIpPEACIICHUHA BEPOSTHOCTEM.

HNMmeTh npencTaBieHue 0 3aKOHE OOJIBIIMX YKCEI KaK O MPOSBICHUH 3aKOHOMEPHOCTH B CIyYalHON M3MEHUYMBOCTU U O POJIA 3aKOHA
OOJBIIMX YUCEN B IPUPOJIE U OOILIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Harypanbnblie uncna. JleiictBus ¢ 45 5 bubnuoreka [{OK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
5 Harnsinnas reomerpus. JIunuu Ha 14 2 bubnunoreka LIOK
MIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 OOkIkHOBeHHBIC ApOOH >0 2 https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
4 Harnsignas reomerpusi. MHOTOYrOJIbHUKH 12 1 https://m.edsoo.ru/7fA131ce
bubnmorexa LIOK
> JlecaTurirbIe Apodn 45 2 https://m.edsoo.ru/7f4131ce
6 Harnsonas reomerpusi. Tena u purypsi B 10 1 bubmuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
! HosTopenne n 0dodmerHe 22 . https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 204 7 4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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https://m.edsoo.ru/7f4131ce

6 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bub6numoreka [IOK
! Harypanbusie wnena 35 2 https://m.edso0.ru/7f414736
5 Harnsgnas reomerpus. [Ipsimbie Ha 3 bubnnorexa [JOK
IJIOCKOCTH https://m.edso0.ru/7f414736
bubnuoreka [{OK
3 Jlpoou 38 2 . https://m.edso0.ru/7f414736
bubmuoreka [{OK
4 Harnsannas reomerpus. Cummerpust 7 1 https:/m.edsoo.ru/7f414736
bubnuoreka [IOK
> Berpwxerms ¢ Oykeamn 8 https://m.edso0.ru/7f414736
5 Harnsanas reomerpusi. @urypsi Ha 16 1 1 bubnmorexa LIOK
TJIOCKOCTH https://m.eds00.ru/7f414736
bu6nmorexa LIOK
7 [TonoxuTenbHbIe U OTPULIATENIBHBIEC YUCIIA 48 2 https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
8 TlpeAcTaBieRte AanHEX 8 ! https://m.edso0.ru/7f414736
Harnsgnas reomerpusi. @urypsl B bubmuoteka [IOK
9 11 1
MPOCTPAHCTBE https://m.eds00.ru/7f414736
10 [ToBTOpenue, 06001ICHNE, o5 1 bubmunoreka [JOK
cucTeMaTu3amus https://m.edsoo.ru/7f414736
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 204 8 5



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
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7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne n/m pasi Kourpoububie IIpakTHyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Yucia u BeIUUCIICHUS. PalnoHalibHbIE 30 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 AZreOpaHCCKHE BLIPDKCHHA 32 2 https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS U HEPABCHCTBA 25 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopumatet i rpaguu. Gynkim 29 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosoperne i 06obmerne 20 . https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 6 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 1 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
. 1
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne 1 obobmene 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [IOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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7 KJIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
[Ipocreiine reoMmerpuueckue GUrypsl u
1 I/I)](;) cBoiicTBa. M3me epHI/Ie reOMj)r I/I}‘III;CKI/IX 14 bubmorexa LHOK
’ P P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubmuorexa [JOK
2 Tpeyrobikir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapaienpHble IpsMBbIE, CyMMa YITI0B 14 1 bubnnorexa [JOK
TpEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U Kpyr. ['eomerpuueckue 14 1 bubnnorexa [JOK
[MOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obueHHe HaHHil https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 q 12 1
CTRIPEXYTOIbHHIH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u ildHOFO OJE)IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa n Havana 10 1 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuotexa [JOK
IT 4 1
6 OBTOpeHHE, 060bueHHe SHanHil https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpazoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CITOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa OK
p P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [lTMHA
5 OKPY’KHOCTH M TUIOIIalb Kpyra 8 brbmmorexa LTOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS 7 9 bubmmnoreka HOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c
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7 KJIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! HpecTaBicHAE AaHHbIX ! 2 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 Omncatenbhas cratuetiia 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 CarysaiiHas HSMCHHBOCTE 6 1 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beezenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB 1 yacToTa CiIry4aiiHOTrO 4 1 bubnnorexa [HOK
cOOBITHS https://m.edsoo.ru/7f415fdc
N bubnuoteka [JOK
1
6 O0001enne, cucreMaTH3amus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropere kypea 7 wacca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityuaifHOTO COOBITHUS 6 1 1 https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
> Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
N bubnuoteka [JOK
7 4 1
O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI https://m.edsoo.ru/7f417f62
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 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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https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KVIACC

KoaundecTBo uacoB DJIeKTPOHHbIE
HauMeHoBaHHe pPa3aesioB H TeM nudpoBLie
Ne n/n P Kontpoabnbie  IlpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
1 HosTopenne kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 DJICMEHTEI KOMOMHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 T'eoMmeTpuueckas BEpOSATHOCTh 4 Bubmaorexa ITOK
p p https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
4 4! b 1
CHbITAHA bEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bubmuotexa [JOK
S Coryuaiinas peiuamHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 Obodmenue, KOHTPOE 10 1 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2
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