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OdenepanvHas pabovas mporpamMma Mo ydyeOHOMY mpenmery «MareMaTukay
(yrinyOnénHblii ypoBeHb) (IpeameTHas o0acth «MartemaTuka 1 uHpopMaTuka) (nanee
COOTBETCTBEHHO — IIPOrpaMMa 110 MaTeMaTHKe, MaTeMaTHKa) BKIIOYACT MOSICHUTEIHHYIO
3aMHCKY, COJIepKaHUE OOy4YeHUs, IUIAHUPYEMbIE PEe3yIbTaThl OCBOCHHS MPOTPAMMBI
10 MaTeMaTHKE, TEeMAaTUIECKOE TIJIAHUPOBAHHUE.

IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o MaTeMaTuKe yriayOoIEHHOTO YpOBHS AJisl oOydaromuxcs /—9 KiaccoB
pa3zpaborana Ha ocHoBe PI'OC OOQO. B mporpamme 1mo mMareMaTHKe YYTEHBI HUICH U
MOJIOKEHUSI KOHLICTIIIMM Pa3BUTUA MaTeMmaTudeckoro oOpaszoBanust B Poccuiickoii
denepanum.

[IpenMeTrom MaTeMaTHKU SBISIOTCSA (yHIaMEHTAJIbHbIE CTPYKTYPbI HAILIETO MUpa —
MPOCTPAHCTBEHHBIE (OPMBI M KOJNUYECTBEHHBIC OTHOMICHUS (OT MPOCTEHIIHNX,
YCBaMBAEMBIX B HEMOCPEJICTBEHHOM OIIBITE, A0 JOCTATOYHO CIIOKHBIX, HEOOXOIMMBIX
JUIS. pa3BUTHS HAyYHBIX U IPUKIAIHBIX UAeH). Marematnyeckue 3HaHusl 00eCreunBaoT
NOHMMAaHHE TPUHIMUIIOB YCTPONCTBA M HCIOJIb30BAHUSA COBPEMEHHON TEXHHKH,
BOCIPUATHE U HUHTEPIPETAMIO COLMAIBHOW, SKOHOMHUYECKOM, MOJUTHYECKON
uHpOpMaIMy, JAlOT BO3MOXHOCTh BBINOJHATH PACYETHI U COCTABIATH AJITOPUTMBI,
HAXOJUTh U IPUMEHATH (DOPMYITbI, BIAJAETh MPAKTUUECKUMU MPUEMAMU TEOMETPHUECKUX
U3MEPEHUI M MOCTPOEHUHM, YUTATh MH(OpPMALMIO, NPEACTABICHHYIO B BUAE TaOJMIL,
auarpaMM U TpaduKOB, JKATh B YCJIOBHUAX HEONPEACIEHHOCTH W TOHHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITHH.

N3ydyenne mareMatuku (GopMUpPYET y OOy4arouMxcs MaTeMaTUYeCKUd CTHIIb
MBIIUICHUS, TTPOSBIISIONIUICS B ONPEACNEHHBIX YMCTBEHHBIX HaBbikax. OOydarommecs
OCBAMBAIOT TaKue€ NPUEMBI M METOAbl MBIIUICHUS, KaK WHAYKIHUS M JAETyKIus,
0000IIeHNe U KOHKpPETH3allusl, aHalIN3 U CHHTE3, KIAaCCU(pUKAIMI U CUCTEeMAaTHU3aIINS,
abctparupoBanue u aHaIOTHs. OOBEKTH MATEMATUYECKUX YMO3AKITIOUEHUH, TPaBUIIa UX
KOHCTPYHPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTUYECKUX IOCTPOEHHH, CIOCOOCTBYIOT
BbIpa0OTKEe yMeHHUs (HOpMyIHpoBaTh, OOOCHOBBIBATh M JIOKa3bIBATh CYKICHUS, TEM
caMbIM pPa3BUBAIOT JIOTMYECKOE MbIlUIeHHE. M3ydyeHune MareMaTukud oOecreyrBaeT
dbopMUpOBaHUE aNTOPUTMUYECKOM  KOMIIOHEHTHI ~ MBIIUICHUS W BOCHUTAHHE
YMEHHI [IeHCTBOBaTh IO 3aJaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATh W3BECTHHIE
U KOHCTpyHpOBaTh HOBBIE. B mpolecce pemeHus 3agady — OCHOBOH y4eOHOM
JESTEIbHOCTH Ha YpPOKaxX MaTeMaTHKH — Pa3BUBAIOTCS TBOpYECKas W TPUKIIATHAS
CTOPOHBI MBIIIJICHUSI.

OOyuenne mMaTemMaTHKe JAET BO3MOXKHOCTh Pa3BUBaTh y OOYyYaIOIIUXCS TOYHYIO,
paloHaIbHyl0 M WH()OPMATUBHYIO pedb, YMEHHE OTOMpaTh HauOoJiee MOAXOISIINE
S3BIKOBBIC, CHMBOJHMUYECKHE, TpadUyecKue CpeACcTBa Jisi BBIPAKEHUS CYXIACHUH U
HATJISHOTO UX MPEICTABICHHUS.

[Ipy u3yuyeHUM MaTeMaTHKH OCYILECTBISETCS OOIlee 3HAKOMCTBO C METOJaMU
NO3HAHUS IeHCTBUTEIBHOCTH, MPEACTABICHUSIMH O MPEIMETE U METOAaX MaTeMAaTUKH,
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WX OTJIMYNH OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSIX
MIPUMEHEHUS MAaTEMATUKH JIJIs1 PELICHUS HAYYHBIX U MPUKJIAJAHBIX 3a7a4.

Marematnueckoe oOpazoBanue B Poccuiickoit denepanuum MaTeMaTHueCcKoOe
oOpa3oBaHM€ JIOJDKHO peliaTh, B YacTHOCTH 3aJladyd  0OeCredeHHs] CTpaHbl
BBIITYCKHUKAMU, MaTEMaTUYECKask OJArOTOBKA KOTOPBIX JOCTATOYHA ISl MPOJAOJIKECHUS
oOpa30oBaHUs B Pa3IMYHbIX HAIPABICHUSAX, BKJIIOYAs MaTeMaTHUYECKUE HMCCIEIOBaHUS,
paboty B cdepe nHPOPMAITMOHHBIX TEXHOJIOTHH, MPEMOoJaBaHie MaTEMaTUKH, C OHOU
CTOpPOHBI, U TPUMEHEHUE MATEMATUKHU B IPYTUX HAYKaX, B UHKEHEPHO-TEXHOJIOTHUECKOM
U couuanbHOMl cdepe ¢ gapyroit croponwl. g oOecrieueHUs JAOCTHKEHUS
COOTBETCTBYIOIICH OSTUM 3aJadaM MaTEMaTHYECKOM TMOATOTOBKHA  OOYyYarOIIUXCH,
JUIS. yAOBJIETBOPEHUS HX 3alpOCOB M BO3MOYKHOCTEW MpEIHAa3HAY€Ha Iporpamma
yrayOn€HHOTO M3ydeHUs MaTeMaTukd. [IporpaMma 1o MaTemMaTHKE YIIIyOJIEHHOTO
YPOBHS JAET BO3MOXKHOCTh PACIIMPUTH U YIITYOUTh KPYT U3y4aeMbIX BOIIPOCOB, CO37aTh
OoJee 1eJIOCTHOE MPEJCTABICHUE O CUCTEME MAaTeMaTUYeCKUX 3HaHHM, cPOopMUPOBATH
0oJiee yCTONYUBBIC U OCO3HAHHBIC YMEHUS.

[IpuopureTHpIMU 1ENIAMH OOy4Y€HHS MaTreMaThuke B 7-9 Kiaccax SBISIOTCS:
dbopMHUpOBaHUE TEHTPAIBHBIX MAaTEeMATHYECKUX TMOHSITHH (YMCII0, BEIMYMHA,
reomerpuyeckas (Qurypa, nmepeMeHHasi, BEPOATHOCTb, (YHKIIUS), OOECHEUUBAIOLIUX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHMs 00yUarOIINXCS;

MOJBE/ICHUE OOYYaIOMIMXCSl Ha JOCTYMHOM [IJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPYKAIOIIET0 MUpa, TOHUMAHHE MAaTEMAaTHUKU KaK 4acTu
o011Iei KyJIbTYPhI YEJIOBEUECTBA;

pa3BUTHE MHTEIUICKTYaIbHBIX W TBOPYECKUX CIIOCOOHOCTEH O0O0yYarommxcs,
MO3HABATEJILHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX YMEHUM, KPUTUUHOCTH MBIILICHUS,
MHTEpeca K U3YYEHUIO MaTEMaTHKH;

dbopmupoBaHre (PYHKIIMOHATILHONM MaTEMaTUYECKOW TPaMOTHOCTH: YMEHHS
pacrio3HaBaTh MPOSIBICHUS MAaTEMAaTHUYECKUX MOHSATHUN, 0OBEKTOB UM 3aKOHOMEPHOCTEH
B pEaNbHBIX JKU3HEHHBIX CHUTYallUSIX U NPHU U3YYCHUH JPYTHX YYEOHBIX MPEIMETOB,
MPOSIBJICHHSI 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (QopMynmupoBaTh HUX Ha SA3BIKE
MaTeMaTUKH U CO3/1aBaTh MaTeMaTUYECKUE MOJIeNM, MPUMEHSITh OCBOCHHBIM
MaTeMaTUYECKHil anmapaT [ pEeuleHUusT MPaKTUKO-OPUEHTUPOBAHHBIX — 3ajady,
WHTEPIIPETUPOBATH U OLICHUBAThH MOJyYCHHBIE PE3YJIbTAThI.

OCHOBHBIC TUHUY COJEPIKAHMSI POTPAMMBI 110 MaTeMaTHke B 7—9 kiaccax: «Ywuca
W BBIUKCICHUS», «Anredpa» («AnreOpandeckue BBIPAKCHHS», «YPAaBHCHHS U
HepaBeHCTBa), «DyHk1umy, «I"eomeTpus («I'eomerpudeckue GUrypbl U UX CBOUCTBAY,
«3MepeHne TeoMETPUYECKUX BENUYHMH»), «BeposTHOCTh U cratuctuka». [laHHble
JIMHUU Pa3BUBAIOTCS MapaJlIeIbHO, KaXk 1asi B COOTBETCTBUU C COOCTBEHHOM MPUPOION U
TpaaullMsIMHU, OJHAKO HE HE3aBUCUMO OJIHA OT JPyrod, a B TECHOM KOHTAKTe
Y B3aMMOJECHUCTBUH.

Conepxanue mMporpaMMbl 10 MaTeMaTUKE, paclpeesiEHHOE MO rojgaM o0ydeHwUs,
CTPYKTYPHUPOBAHO TakKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUMHAAIHEHBIM
BOIIpOCaM OOydvaromuecs oOpaIaiiuch HEOJHOKPATHO, YTOOBI OBJIAJICHUE



MaTeMaTUYECKUMU TOHSTUSIMU U HaBbIKAMHU OCYILIECTBISUIIOCH MMOCIEA0BATEIBLHO U
MOCTyNaTeIbHO, C COOJIOJIEHUEM IIPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHMUS
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MaTE€MaTHMYECKHUX MPEACTaBICHUN 00y4arommxcs,
pacmupsisi u yriryosrsis €€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBUn ¢ ®I'OC OO0 MaremaTuka SBISETCS 0053aTEIbHBIM MPEIMETOM
Ha yYpOBHE OCHOBHOTO OOIIEro OOpa30BaHUS W HM3ydaeTcs Ha YIIYOJIEHHOM ypOBHE
B paMKax CIEAYIOIIHUX YYEOHBIX KypcoB: «Ainredpa», «['eomerpus», «BeposSTHOCTh U
CTATHUCTUKAY.

Oo11ee ynco 4acoB, peKOMEHI0BAHHBIX I U3yYEHHUs] MaTeMaTuku, — 816 4acos:
B 7 Knmacce — 272 yaca (8 yacoB B Heneno), B 8 kitacce — 272 yaca (8 yacoB B HeJei0),
B 9 kacce — 272 yaca (8 4acoB B HECIIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBIIIEI'O OBPA30BAHUA

M3yueHue MaTeMaTHKU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHMs HANpPaBJICHO
Ha JOCTIKCHHE OOYYAIONUMUCS JIMYHOCTHBIX, METANpPEAMETHBIX M IPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIBTATOB OCBOCHUS YI€OHOTO TIPEAMETA.

JIMYHOCTHBIE PE3YJIBTATDBI

1) naTpuoTHYECKOEe BOCTIMTAHHE:

IPOSIBJIGHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCUHCKOM MaTeMaTHKH,
[IEHHOCTHBIM OTHOILIEHHEM K JOCTH)KCHHUSM POCCHUICKMX MAaTEMaTHKOB M POCCHICKOM
MaTEeMaTHYECKON IIKOJIbI, K HMCIOJb30BAHUIO ITHUX JOCTIKEHHWH B APYTUX HayKax H
NPUKIAAHBIX cepax;

2) TPa:KIaHCKOE M TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U Peau3aliy €ro Mnpas,
IOpPEJICTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYD, SBJICHU, MPOUEAYP I'PaXIAHCKOr0 00IIecTBa (HaIpuMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3THYECKMX MpPOOJIEM, CBSI3AHHBIX C MPaKTUYECKUM
IPUMEHEHUEM JOCTH)KCHMM HayKH, OCO3HAHMEM Ba)XHOCTH MOPAIBHO-3THYECKHUX
IPUHIUIIOB B IESITEIBHOCTH YYEHOTO;

3) Tpy/0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE Y4YacTM€ B pEHIEHWH NPAKTUYECKUX  3aJay
MAaTeMaTUYECKOW  HAINPAaBJICHHOCTH, OCO3HAHUEM  BAXXKHOCTHM  MaTEMaTHYECKOTO
oOpa3oBaHUsI Ha TPOTHKEHUU BCEH KU3HU IS YCHEIIHOW MpodhecCHOHATBHON
NESATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM HHIUBUIYAIbHOW TPAGKTOPUM OOpa30BaHUsl U JKU3HEHHBIX IUIAHOB
C y4€TOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYecKoe BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOIMOHAILHOMY M OCTETHUYECKOMY  BOCIPHSATHIO
MaTeMaTH4eCKuX OOBEKTOB, 3ajad, pPEHICHHH, PpacCy)KICHHUH, YMEHHIO BHJIEThH
MaTeMaTH94eCKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMS:

OpUEHTALIEN B AEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHSA YEJIOBEKa, MPUPOJIbI U OOIIEecTBa,
NOHMMAaHHEM MaTeMaTH4YeCKOW HayKu Kak c(ephl UeIOBEUECKOM AESITEeTbHOCTH, STAloB
€€ pa3BUTUS W 3HAYUMOCTH [JIs1 DPA3BUTHS UWBWIM3ALHUH, OBJIAJECHUEM S3BIKOM
MaTeéMaTUKM W MaTeMaTH4YeCKOW KyJIbTypOd KaK CpPEACTBOM IIO3HAHHS MHDA,
OBJIQZICHUEM HABBIKAMU MCCIIEA0BATEIBCKON NEATENBHOCTH;



6) pusuueckoe BocnuTanue, popMUpPOBaAHUE KYJIbTYPHI 310POBBS U
IMOLMOHAJIBHOIO 0J1ar OOy YU :

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3/10pOBOTrO 00pa3a »U3HU (370pOBOE MHUTAHUE, COAJaHCHUPOBAHHBIA PEKUM
3aHATUH U OT/AbIXA, peryisipHas pu3ndeckas akTUBHOCTb), CPOPMUPOBAHHOCTHIO HABbIKA
peduiekcun, TpU3HAHMEM CBOETO MpaBa Ha OMMOKY M TaKOTrO K€ MpaBa APYroro
YeJI0BEKa;

7) PKOJIOTHYECKOE BOCTIMTAHHE:

OpUEHTallMed Ha TPUMEHEHUWE MaTEMAaTUYECKUX 3HAHUW i1 pelIeHHs 3ajad
B 00JIACTH COXPAHHOCTH OKPYXAIOIICH Cpe/ibl, IJIAHUPOBAHUS MOCTYIKOB U OLEHKU MX
BO3MOYKHBIX TIOCJIEACTBUNA I OKPY’KAIOWIEW Cpenbl, OCO3HAHHWEM TIJI00AIBHOIO
XapaKkTepa SIKOJOTUYECKUX MPOOJIeM U IMyTeH UX PEIICHMUS;

8) aganTanusi K ”3BMEHSIOIMMCS YCJIOBUAM CONMAILHON M PUPOTHO¥ Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUSIX HEONPEACIEHHOCTH, OBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pE3 IPaKTUYECKYIO JEATEIBHOCTh, B TOM YHUCJIE yYMEHHUE
YUUTBCS y APYTUX JIIOAEH, IPHOOpETaTh B COBMECTHOW JAESITEIIbHOCTH HOBBIE 3HAHUA,
HAaBBIKM U KOMIIETEHIIMM U3 OIbITA APYTHX;

HEOOXOAMMOCThIO B (POPMUPOBAaHMU HOBBIX 3HAHUH, (DOPMYyIUpPOBATH HJEH,
NOHATHUS, TUIOTE3bl 00 OOBEKTAaX M SIBJICHUSAX, B TOM YHUCJIE paHEE HE H3BECTHBIX,
0CO3HaBaTh J1€(ULIUTHl COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CUTYALMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOIINN KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS
U IeUCTBUS, POPMYIHPOBATH U OLIEHUBATh PUCKH U MOCIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynbrarte ocBOeHUS MPOrpaMMbl IO MaTEMAaTUKE Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBaHus y oOydaroierocsi OyayT copMUpOBaHbl METalpeAMETHBIE Pe3yJIbTaThl,
XapaKTepU3yIIIHecs: OBJIAJCHUEM YHHBEPCAIbHBIMU TMO3HABATEIbHBIMU JICUCTBUSIMH,
YHUBEPCATbHBIMA ~ KOMMYHUKATUBHBIMH  JICUCTBHSIMH W YHHBEPCAIBHBIMU
PETYISATUBHBIMU JACHCTBUSMU.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble Jlornueckue JaeiicTBUA:

BBIABJISATH M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTEMaTUYECKUX
OOBEKTOB, TOHSATUHN, OTHOIICHUN MEXIY MOHATHSAMHU, (HOPMYIUPOBATH OMPEACICHUS
MOHSATUM, YCTaHABIMBAaTh CYIIECTBEHHBIM NpPU3HAK KJIacCU(pUKAIUU, OCHOBAHUS
J1s1 0000IICHUS M CpaBHEHHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a,

BOCIIPHUHUMATH, (hOPMYIUPOBATH U TPEOOPA30BLIBATH CYXKICHUS: YTBEPIUTEIHHBIC
U OTpUIATEIbHbIE, €UHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE,



BBISABISIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U IPOTHUBOPEUMS
B (axTax, [NaHHBIX, HAONIONEHUSAX W YTBEPXKICHHUIX, TNpearaTh KpPUTEPUH
JUISl BBISIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUL;

JIENaTh BBIBOJIBI C MCIIOIB30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUCHHUH, YMO3AKIOYEHUH 110 aHAJIOTUH;

pa30buparh JOKa3aTeJbCTBA MATEMAaTHYECKUX  YTBEP)KIEHUH (IpsMble U
OT IPOTUBHOTO), TPOBOAUTH CAMOCTOATENBHO JI0KA3aTEIhCTBA MATEMAaTHIECKUX (hAaKTOB,
BBICTPAMBaTh AapryMEHTALUI0, NPUBOAWUTH NPHUMEPbl M KOHTPIPUMEPHI, IPUMEHATH
METOJI MaTEMAaTUYECKON NHIYKIIMH, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKIACHMUS,;

BbIOMpaTh croco0 perieHus y4eOHOH 3ajaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
peleHusi, BEIOMpaTh Hanbosee MOAXOIANINI ¢ YUETOM CaMOCTOSITENIBHO BBIICIIEHHBIX
KpUTEPHUEB).

ba3zoBble ucciaenoBarebCKue 1eMCTBUSA:

WCIIONB30BaTh BOMPOCHl KaK HCCIEIOBATEIbCKUNM HWHCTPYMEHT [O3HAHMS,
dbopMyIHpoOBaTH BOMPOCH], PUKCUPYIOIIKE MPOTUBOPEUHE, MPOOJIEMY, CAMOCTOSATEILHO
yCTaHaBJIMBaTh MCKOMOE U JIaHHOE, (POPMHUPOBATH TUIOTE3y, aprYMEHTUPOBATH CBOIO
MO3UIINI0, MHEHUE;

OPOBOJWTh IO  CAMOCTOSITEJIBHO  COCTABICHHOMY IUIAHY  3KCIIEPUMEHT,
UCCJICIOBAHUE 10 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4YeCKOTO O0OBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOO0M;

CaMOCTOSITENIbHO  (popMynupoBaTh OOOOIIEHHUSI W BBIBOJALI IO pe3yJbTaTam
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHMS, SKCIIEPUMEHTA, OIIEHUBATh JJOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpolLecca, a TaKKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIISIT ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTh ~ MHGOPMAIMH,  JaHHBIX,
HEOOXOMMBIX JIJISl PEIICHHUS 3a/1a4H;

BBIOWpATh,  AHAJWU3UPOBATh, CHUCTEMATHU3UPOBATH W  HHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUAOB U (POPM IIpeICcTaBIICHNUS,

BbIOMpATh (hopmy mpeacTaBiIeHUss HHOOPMAIIUU U WILTIOCTPUPOBATH pelllaeMble
3aJlayu CXeMaMH, TuarpaMmmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMU,

OIICHWBATh HAAGKHOCTh HH(POpPMAIMKM 110 KPUTEPHUSIM, TPEIJIOKCHHBIM WM
c(hOpMYITUPOBAHHBIM CAMOCTOSITEIIHHO.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHﬂZ

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBHUH C YCIOBUSIMHU
U LEISIMU OOILIEHHUs, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MACbMEHHBIX TEKCTAaxX, AABATh MOSCHEHUS IO XOAYy PELICHHS 3aJa4l, KOMMEHTUPOBATh
MOJTYYEHHBIN PE3yJIbTaT;



B XoAe OOCYyXIeHHus 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOHl TEMBI,
npoOJieMbl, pelaeMoi 3a/1aduu, BBHICKA3bIBAaTh HJIEH, HAILIEJICHHBIC HA MOHMCK pPEIICHHUS,
COMOCTABJIATh CBOM CYXICHHS C CYXACHUAMH JAPYTUX YYaCTHUKOB JMAjora,
OOHapyXMBaTh pa3jMyuMe U CXOJICTBO MO3ULIUN, B KOPPEKTHOU dopMe (hopMyIupoBaTh
pasHoOTrIacusi, CBOU BO3pPaKEHUS;

OpPEICTaBIATh pE3yNbTaThl pELICHHUs 3aJaud, 3KCIEpPUMEHTa, HCCIIEI0BaHus,
IPOEKTa, CaMOCTOATENbHO BBIOMpaTh (OpMarT BBICTYIUIEHUS C Y4Y4ETOM 3aj]ad
IPE3CHTALMUA U OCOOEHHOCTEN ayUTOPHH;

IOHMMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHIHON U MHANBUIyaJIbHOM pabOThI
OpU pEIICHUH YYEOHbIX MaTeMaTHUYECKMX 3ajad, IPUHUMATh IeJlb COBMECTHOM
JESTEIbHOCTH, TUJIAHUPOBATh OPTaHU3allMI0 COBMECTHOM pabOThl, pacHpeleisTh BUIbI
paboT, JoroBapuBaThCs, 0OCYXKJIAaTh MPOIIECC U Pe3yabTaT paboThl, 0000IIATh MHEHHS
HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TIpynmnoBbIX (opmax padoTsl (0oOcyxaeHus, OOMEH MHEHH,
«MO3TOBBIE IITYPMBD) H UHBIE); BHIIOTHITH CBOIO YaCTh PaOOTHI M KOOPIUHUPOBATH CBOU
NEUCTBUS C APYTMMHU YJIEHAMU KOMAaH/[Ibl, OLICHUBATh KayeCTBO Pe3yJbTaTa U KauyecTBO
CBOETO BKJIaJia B OOIIMI pe3yabTaT 0 KPUTEPUAM, CPOPMYIUPOBAHHBIM yUYaCTHUKAMU
B3aMMOJCHCTBHUSL.

PerynsitTuBHble YHHBEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusauus:

BBISIBIIATh TIPOOJIEMBI 1T PEIICHUS B JKU3HCHHBIX W YYEOHBIX CHUTYaIHsX,
OPUEHTUPOBATHCS B PA3NUYHBIX TOJAXO0JAaX MPUHATHA pelIeHUN (MHIUBUIYAIbHOE,
IPYIIIOBOE);

CaMOCTOSITEIIbHO COCTAaBIISITh TUIAH, AITOPUTM PEIICHMs 3a/Jadd (WM €ro 4acTh),
BBIOMpATh CMOCOO pelieHus ¢ YYETOM MMEIOIMUXCS PECYpCcoB W COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb:

BJIAJETh CIIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yJbpTaTa
pelleHuss MaTeMaTHYeCKOH 3a7aun, CaMOMOTHUBAIIMH U PEIIEKCHH;

OPENBUAETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh IIPU PELICHUU 3aJadH,
BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAWJACHHBIX
OLLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH TIOCTABICHHON WENH H
YCIIOBUSIM, OOBSICHATH NMPUYUHBI JOCTHXKEHMSI WM HEIOCTHKEHUS IeJId, HaXOIUTh
OLIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

3MOIII/IOH3JILHLIﬁ HHTCJJICKT:
BbIPpaXXaTb SMOIWHA IIPU U3YUCHHHU MATCMATHYCCKHX OOBEKTOB H (baKTOB, JaBaThb
9SMOIHMOHAJIBHYIO OLICHKY PCUICHUA 3a/1a4H.
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IIpenmeTHble pe3yJbTaThl OCBOCHUS MPOTPaMMbI IO MaTeMaTUKe yTriayOiaEHHOTO
YPOBHSI TPEJICTaBICHBI MO TojAaM OOy4YeHHs] B CIEAYIOIIUX pa3jieliaX MporpaMMbl
0 MaTeMaTHKEe B paMKaX OTIENbHBIX YUeOHBIX KypcoB misi /—9 KiaccoB: «Anredpay,
«['eomerpust», «BeposITHOCTh U CTATUCTUKAY.

Pa3BuTre JIOrMYECKUMX TMPEACTABICHUM W HAaBBIKOB JIOTMYECKOTO MBIIUICHHUS
00yyarolumxcs OCYIIECTBIISIETCS. B paMKax BCEX Ha3BaHHBIX KYPCOB Ha MPOTSKEHUH BCEX
ger oOydenus. I[lpenmonmaraercs, 4YTO BBIMYCKHUK 9 Kiacca CMOXET CTPOUTH
BBICKA3bIBAaHUSl M OTPULAHMS BBICKA3bIBaHUiIl, pacrno3HaBaTh HCTHUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, NPUBOAUTH IMPUMEPHI M  KOHTPIPUMEPHI, BBHIIOJIHATH OIEpaLUU
HaJ| BBICKa3bIBAHUSIMU, CTPOUTH BBICKA3bIBAaHUS U PACCYKJEHUSA HA OCHOBE JIOTUYECKHUX
IpaBWI, pelIaTh JIOTUYECKUE 33Jaud, HAyYUTCS MNPUMEHSATh METOJ MaTeMaTHYeCKON
VUHAYKIIHH, OBJIAEET MOHATUAMU: ONPEIEIICHNE, aKCHOMa, TEOpEMa, JOKAa3aTeIbCTBO —
U HAY4YUTCSl MCIIOJIb30BaTh HX IPU BBINOJHEHUM YYE€OHBIX M BHEY4YEOHBIX 3ajad.
[Ipu 3TOM BBEICHHE OCHOBHBIX JJOTUYECKHUX NOHATHI U OCBOEHHUE OCHOBHBIX CBS3aHHBIX
C HAUMHU BUJOB JEATEIBHOCTH OTHECEHO K KypCy «BeposITHOCTh M CTATUCTUKA» U TaKKe
pacnpeeseHo 1no rojaM o0y4eHusl.

B pamkax Bcex TpEX KypcOB OCYyIIECTBISETCS (POPMUPOBAHUE YMEHHUs BbIOMpATH
NOAXOASIIAA METOA JJIA PEIICHHs 3aJayud, BBISIBISATH MPUMEPhl MaTEMaTHYECKHX
3aKOHOMEPHOCTEH B MPUPOAEC U OOIIECTBEHHOW >XKWU3HM, PACIO3HABaTh IPOSIBICHUE
3aKOHOB MAaTE€MAaTWKH B MCKYCCTBE, MPUMEHATh MAaTEMaTUYECKUE 3HAHUA U OIBIT
MaTEeMaTHUECKON JEATENIbHOCTH B CUTyalMsX peaidbHOM >Ku3HU. OOyuaromuecs
3HAKOMSITCSL C HAYYHBIMU PE3YJIbTaTaMH, OJYYCHHBIMU B XOJI€ Pa3BUTHUS apU(PMETHKHU,
anreOpbl, T€OMETPUH, TEOPUH BEPOSTHOCTH, CTATUCTUKH WU y4daTcsd HUX OIMCHIBATH,
IPUBOAAT NPUMEPbl MATEMAaTUYECKUX OTKPBITUA M HMX aBTOPOB B OTEYECTBEHHOMU
Y BCEMHUPHOUN UCTOPUU HAYKHU.
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OEJNEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«AJITEBPA» HA YIJTYBJIEHHOM YPOBHE B 7-9 KJIACCAX

MNOACHUTEJIBHAA 3AIITMCKA

AnreOpa sSBISETCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOTO O0IIEro 0Opa3oBaHUS:
OHa o0ecleynBaeT M3y4YeHHE APYIHX NUCIMIUIMH KaK €CTECTBEHHO-HAYyYHOIO, TaK U
T'YMaHUTAPHOTO IUKIIOB, €€ OCBOCHUE HEOOXOIUMO JUIsl TIPOJOJIKEHUSI 00pa30BaHUs U
JUIsl TIOBCETHEBHOM >KMU3HU. Pa3BuThe y 0O0y4aloluxcsi HAay4HBIX MPEACTaBICHUIM
O TPOUCXOXKIACHUU M CYIIHOCTH aireOpanyeckux aOCTpakiuil, croco0e OTpa)KEHUs
MaTeMaTUYECKOW HAyKOW SIBIIGHMI U TMPOIECCOB B NPUPOJIE U OOIIECTBE, POIU
MaTEMaTUYECKOTO MOJICITHMPOBAHUS B HAYyYHOM IMO3HAHWH M B MPAKTUKE CIIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAUeCTB MBINIJICHUS, HEOOXOIMMBIX
JUJISL aIanTallii B COBPEMEHHOM LU poBoM ob1iecTBe. M3ydenue anreOpsl odecrieunBaeT
pa3BUTHE yMEHHUs HaOI0/1aTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEUCTBUS, BBIBOJBI, (opMmynupoBaTh yTBepkIeHus. OcBoeHue Kypca anreOpsl
oOecrieynBaeT pPa3BUTUE JIOTMUECKOTO MBIIUICHUS OOYYaIOMIMXCA: OHU HCIOJb3YIOT
JNEAYKTUBHbIE W WHAYKTUBHBIE pacCyXkAcHUs, OO0O00OIIeHHEe U KOHKPETU3AIHUIO,
abcTparupoBanue 1 aHanoruto. O0yueHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOSATEIFHON  JCITCIBHOCTH  OOYyYaromuxcs, IOSTOMY  CaMOCTOSITEIHHOE
perieHne 3a1a4 OOyYarOIMIMMUCS SBIISCTCS pealu3anueid MesTeIbHOCTHOTO MPUHIIAIIA
oOy4eHus.

B crpykType mporpamMmbl ydeOHOTO Kypca «Anredpa» yriayO0ia&HHOTO W3y4deHUS
OCHOBHOE MECTO 3aHUMAIOT COJepKaTeIbHO-METOAuYeCKue JuHuM: «Yucna wu
BBIYHCIICHUS», «ANTeOpanyecKue BBIPAKECHUS», «YPABHEHHS U HEPABEHCTBAY,
«Dynkium». Kaxnmas U3 3TUX COAEPKATEIBHO-METOAUYECKUX JIMHUM PAa3BUBACTCS
Ha TPOTSHKEHUU TPEX JIET M3yUYeHHUs Kypca, B3aUMOJICUCTBYS C APYTMMH €T0 JIMHUSIMH.
B xome wu3yueHus Kypca OOydalOIIMMCS TPUXOJUTCS JIOTUUECKH PpacCyXIaTh,
UCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK. B CBS3M ¢ 3TUM B TPOrpPaMMy
y4eOHOTO Kypca «Anredpa» BKIOYEHBI HEKOTOPBHIE OCHOBBI JIOTHKH, TIPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3jelax MaTeMaTHYeCKOro OO0pa3oBaHUS W CIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYarONIMMHUCS OCHOB YHHUBEPCAJIBHOTO MAaTEMaTHYECKOTO SI3bIKA.
CopnepxaTeaIbHON U CTPYKTYPHOM OCOOCHHOCTHIO YUEOHOTO Kypca « Anredpay sBisieTcs
€ro MHTETPUPOBAHHBINA XapaKTep.

Conepxanve muHuNd «YucCna U BBIYUCICHUSY CIIYKUT OCHOBOU JJISl TaJIbHEHMIIETO
U3YYCHUS] MATEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYyYaromuxcsi JIOTHYECKOTO
MBINIUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJB30BAThCS  ANTOPUTMAMHU, a TaKKe
MPUOOPETEHUIO TPAKTHYECKUX HABBIKOB, HEOOXOJIUMBIX I TOBCEIHEBHOM KHU3HHU.
Pa3BuTHe NOHATHS O YKCIE HA YPOBHE OCHOBHOTO OOILIEr0 0Opa30BaHUs CBA3AHO
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C palMOHAJIBHBIMU U UPPALUOHATIBHBIMH YHUCIaMH, (POPMUPOBAHUEM MPEICTABICHUN
O JEHUCTBUTEIHLHOM 4YHCIE. 3aBEpIICHHE OCBOCHUSI UUCIOBOM JIMHUM OTHECEHO
K cpeiHeMy 00111eMy 00pa30BaHUIO.

ConepxaHne IBYX alNreOpandecKux JMHUN — «AJreOpanveckrue BBIPOKCHHS» U
«YpaBHEHHSI W HEpPABEHCTBA» CIOCOOCTBYET (HOPMUPOBAHUIO Yy OOyYaIOIMIUXCA
MaTeMaTUYeCKOro arrmnapara, HeoOX0IMMOTO JIJIsl pelICHUS 3a7]a4 MaTeMaTUKH, CMEKHBIX
MPEIMETOB U OKpy:Karouiel peanbHocTd. Ha ypoBHE OCHOBHOTO 00111€r0 00pa3zoBaHus
y4eOHBbI MaTepuan TPYNIUPYETCS BOKPYT palMOHANBHBIX BbIpaXeHH. Anredpa
JIEMOHCTPUPYET 3HAUYCHHE MATEMATHUKHU KaK si3bIKa JJIsI TOCTPOCHUSI MATEMAaTHUYECKUX
MoOJieJIell, OMUCaHUsl MPOLIECCOB U SIBICHUU peanbHOro mupa. B 3amaum oOyueHus
anredpe BXOIAT TaKXKe JallbHEWIee pa3BUTHE aAJITOPUTMUYECKOTO MBIIUICHHUS,
HEOOXOMMOro, B YacCTHOCTH, Ui OCBOEHHUS Kypca HH(MOPMATUKH, U OBJIAJICHUE
HaBBIKAMU JICAYKTUBHBIX paccyxiaeHuid. [IpeoOpazoBanue CUMBOJBHBIX (opMm
CHOCOOCTBYET Pa3BUTHUIO BOOOPAKEHUS, CIOCOOHOCTEH K  MaTeMaTUYeCKOMY
TBOPYECTBY.

Conepxanve GyHKIMOHAIBHO-TpAQUUECKON JIMHUM HalleJICHO Ha TOJy4YEHUE
OOyYarOIIMMHUCS 3HAHUM O (QYHKIMSIX KaK Ba)KHEWIEH MaTeMaTUYeCKOHW MOJeNu
JUIsL ONHUCAHUSI U UCCIEAOBaHUS Pa3HOOOPA3HBIX IMPOIIECCOB U SBJICHUM B MPUPOJIE U
obmiectBe. M3yueHune marepuasia cmocoOCTBYET PAa3BUTHIO Y OOYYarOUIUMXCA YMEHMS
MCIIOJIb30BaTh Pa3JIMYHbIE BBIPA3UTEIIbHBIE CPEICTBA SI3bIKA MATEMATUKH — CIIOBECHOTO,
CUMBOJIMYECKOT0, rpa)uyecKoro, BHOCUT BKJaJ B (OpMUpOBaHUE MNpPEACTaBICHUN
O POJIM MATEMATUKHU B PA3BUTUM [TUBUIIN3AIUN U KYJIBTYPHI.

VYriyOn€HuHbli Kypc anreOpbl XapakTEepU3yeTCsl U3y4YEHUEM JOMOJHUTEIBHOTO
TEOPETUYECKOr0 ammapara M CBSI3aHHBIX C HUM METOJOB peleHus 3aaad. Anredpa
ABJIIETCS SI3BIKOM Ui  ONHMCAaHUSI  OOBEKTOB M 3aKOHOMEPHOCTEM,  CIIy>)KUT
OCHOBOM  MaremMaTudeckoro moaenupoBanus. Ilpy sTtom  camm 00BEKTEI
MaTEeMaTHYECKUX YMO3AKIIOUCHUI U IPUHSTHIC B anre0pe mpaBmiia UX KOHCTPYUPOBAHUS
CIIOCOOCTBYIOT (OPMHUPOBAHUIO YMEHHMM OOOCHOBBIBATH W JOKa3bIBAaTh CYXKJCHUA,
pPa3BUBAIOT MAaTEMATHYECKYI0 MHTYUIMIO, KPATKO U HAIVISIAHO PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHUN M y4yaT WX TpuUMeHeHuto. Tem campiM anrebpa 3aHUMAcT
OJIHO M3 BEIyIHMX MeCT B (POPMUPOBAHUM HAYYHO-TEOPETUUYECKOTO MHBIIIJICHUS
o0y4Jarommxcs.

CornacHo yuyeOHOMY IJIaHy B 7-9 Kilaccax u3ydaercsi y4eOHbIN Kypc «Anredpay,
KOTOPBIM  BKJIIOYAET  CIEAYIOIIME OCHOBHBIE pa3feibl cojaepxkanus: «Yucna
U BBIUUCIICHUN», «ANreOpandeckue BBIPAKCHUS», «YPaBHCHHUS W HEPABEHCTBAY,
«DYHKIUW.

Ha usyuenne yuebHoro kypca «Anredpa» orBoautcs 408 yacoB: B 7 kiacce —
136 yacos (4 yaca B Hezento), B 8 kiacce — 136 vacos (4 yaca B Henento), B 9 knacce —
136 gacoB (4 yaca B HE/IEIIO).
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COAEPXKXAHUE OBYUEHUA

7 KIIACC

YucJa v BbIYHCTIEHUS

Panmonansabie yncia. CpaBHEHHE, YIOPSIOYUBAHUE U apU(PMETHICCKUC TCUCTBUS
C pallMOHAJILHBIMU YnciIaMu. YucnoBas npsiMasi, MOyJIb YHCIIA.

CreneHb ¢ HATypaJIbHBIM IMOKAa3aTeJIeM U €€ CBOMCTBA. 3aliCh YUCIIa B IECATUUHOU
MMO3UIIMOHHON CUCTEME CUHCIICHUS.

Pemenne TekcTOBBIX 3ajmau  apudmeTnyeckuMm  criocoboMm. Pemenue 3amau
U3 peaJbHOM MPAKTUKU Ha YacTH, HA APOOU, HA MPOIEHTHI, MPUMEHEHUE OTHOLICHUN U
MPOTIOPLIMKM MPU pelIeHUH 3ajad, pelleHue 3a7ad Ha JBHKEHHE, paboTy, MOKYIIKH,
HAJIOTH.

JlenumocTs 1enbix uncen. CBOMCTBA JIETUMOCTH.

IIpocthie U cocTaBHbIC uncia. YéTHbIC M HEUETHBIC uncia. [Ipu3Haku 1enumMocTr
Ha2,4,8,5,3,6,9, 10, 11. [Ipu3Haku ACTMMOCTH CYyMMBI U TIPOU3BEACHUS 1ISTBIX YUCE
MIPU PEIICHUU 3a/1a4 C MPAKTUYECKUM COACPKAHUEM.

HauGonpmuii o0t nenureslb U HauMEHbIIee OOIlee KPAaTHOE JBYX YMCEl.
B3aumHuo nipocTeie uncna. AnroputMm EBkiua.

Jlenenue ¢ octatkoM. ApudmeTnyeckue onepaiuu Haj OCTaTKaMHu.

AaredpanvecKue BbIpasKeHHUS

BrlpaxkeHre ¢ TEpeMEHHBIMU. 3HAYEHUE BBIPAKEHUS C TEPEMEHHBIMMU.
[IpencraBiieHre 3aBUCUMOCTH MEXK/y BEJIMUMHAMU B BUJIE (DOPMYJIBL.

ToxnectBo. ToXXIEeCTBEHHbIE MPeOOpa30BaHUS aNreOpanuecKux BbIpaKECHUH.
Jloka3aTenbCTBO TOXK/IECTB.

Onuowiensl. OHOWICH CTaHAAPTHOTO BUAa. CTEMEeHb OJJHOUICHA.

MHorousniensl. MHOTOUJIEH cTaHaapTHOTrO Buja. Ctenenb MHOrowieHa. CioxxeHue,
BBIYMTAHUE, YMHOKEHHE U JIeJieHue MHOTOoWwIeHOB. [IpeoOpazoBanue 11€710T0 BhIpAKCHUS
B MHOTOWIeH. KopHM MHOTOUJIEHA.

DopMyJTbl COKPAIIEHHOTO YMHOXEHHUSI: KBaJIpaT CYMMBI U KBaJIpaT pa3HOCTHU JIBYX
BBIPKEHUI, Ky0 CyMMBI U KyO Pa3HOCTH JIBYX BBIPAXEHUH, PA3HOCTh KBAJIPATOB JIBYX
BBIpAKEHUMN, MPOU3BEJICHUE PA3HOCTH M CYMMBI JIBYX BBIPAXXEHUM, CyMMa U Pa3HOCTb
KyOOB JIBYX BBIpAQ)KEHUH.

PaznoxxeHue MHOrowieHa Ha MHOXUTETU. BbiHeceHHe 0O0IIEro MHOXKUTEIS
3a CKOOKH. MeToj rpynnupoBKH.

YpaBHeHUs M HEPABEHCTBA

VYpaBaenue ¢ onHoi nepemeHHOM. Kopenb ypaBHenusi. CBoiicTBa ypaBHEHUM
C OJIHOW NEPEMEHHOW. PaBHOCWIIBHOCTh YpaBHECHUH. YPABHEHUE KAK MaTeMaTUUYECKas
MOJIEJIb PEAIBHOM CUTYAIUU.

JIuHeliHOEe ypaBHEHHE C OAHOM NEPEMEHHOU. YMCII0 KOpHEN JIMHEMHOTO YPAaBHEHUS.
Pemienre TEKCTOBBIX 3a7ja4 C MOMOINIBIO JINHEWHBIX YpaBHEHUH. JIMHEMHOE ypaBHEHHUE,
coZieprKalliee 3HaK MOJTyJISl.
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VYpaBHeHHne C AByMs NepeMeHHbIMU. ['paduk JTMHEHMHOro ypaBHEHHSI C ABYMS
nepeMeHHbIMU. CUCTEMBI JIMHEWHBIX YPaBHEHUH ¢ JBYyMsI iepeMeHHbIMU. [ padrueckuit
METOJI PELICHMS] CHCTEMBl JIMHEWHBIX YPaBHEHHH C JIBYMs IepeMEHHbIMH. PemieHune
CUCTEM JIMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMH METOJOM IIOJCTAaHOBKH M
METOIOM ciiokeHusA. CucreMa IByX JIMHEHHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU KaK
MOJIEJIb PEANIbHON CUTYyalUH.

DOyHKUIMHA

Koopaunara Toukn Ha npsimoii. YnciioBble NpoOMeKyTKH. PaccTostnue mexny 1ByMs
TOYKaMH KOOPJIUHATHOW HPSIMOM.

[IpsimoyronbHast cuctemMa KoopAuHAT. AOcmucca W OpJAuHATa  TOYKHU
Ha KOOpJAMHATHOM IiockocTu. Ilpumepsl rpadukoB, 3amaHHbIX (popmynamu. UrteHue
rpaMKOB peabHbIX 3aBUCUMOCTEH.

OyHKIMOHANBHBIE 3aBUCUMOCTH MEXIy BenuuuHamu. lloHartue ¢yHKIum.
@OyHKIMA KaK MaTeMaTH4ecKasi MOJIEb peanbHoro nporecca. O0IacTb OnpeesieHus 1
oOnacTh 3HaueHur QyHkuu. Criocoosl 3ananus pynkuuu. ['paduk Gynkuu. [onstus
MakCUMyMa M MUHHMYMa, BO3pAcTaHMs W YOBIBaHMS Ha TMpUMEpax peallbHbIX
3aBUCHUMOCTEM.

Jluneitnas pynkuus, e€ cpoiicta. ['paduk nunennoi pynkuuu. 'paduk pyHKImum
y = |X|. KycouHo-3a1anHbIe (GyHKIINN.

8 KJIACC

Yucsia 1 BbIYUCTCHUSA

KBagparuele kopHH. Apu(METHUECKHI KBaJIpaTHbIA KOPEHb W €ro CBOMCTBA.
[loHATHE MppaMOHATBHOTO YKCHa. [[elicTBUSA ¢ HppallnOHaIbHBIMU yncaaMu. CBOMCTBA
JNEUCTBUN ¢ UPpalMOHATBHBIMY ynciaaMu. CpaBHEHHE UPPALMOHATIBHBIX YHUCEIL.

[IpencraBienns 0 paCIIMPEHUAX YUCIOBBIX MHOKECTB. MHOXKECTBA HATYPAJIbHBIX,
LEbIX, pPAalUMOHAIbHBIX, JCHUCTBUTENbHBIX uyuced. CpaBHeHME uwncen. YHCIIOBbIE
IIPOMEXYTKHU.

HerictBus ¢ ocrarkamMu. Ocrtatku creneHed. [I[puMeHeHne OCTaTKOB K PEIIECHUIO
YPaBHEHMM B LEJIBIX YUCIAX U TEKCTOBBIX 3a/1a4.

Pa3smepbl OOBEKTOB  OKpYXKAlOLIEro  MHpa,  JUIMTEIBHOCTh  MPOLIECCOB
B OKpYy»KarouieM Mupe. CTaHIapTHBIN BUJ YKCTIA.

AuredpanvecKue BbIpasKeHHUs

AnreOpanveckass aApoOb. JlomycTuMble 3HA4Y€HHsS] MEPEMEHHBIX B JPOOHO-
parmoHaAIBHBIX BhIpakeHUsIX. OCHOBHOE CBOMCTBO anredpandeckoii apoou. CroxeHue,
BbIUMTAaHUE, YMHOXKEHHE U JIeJICHHE aireOpandeckux apobeil. Beinenenue nenoit yactu
anredpandecKkoi 1poou.

PanmonaneHpie BbhIpakeHHsA. TOXKIECTBEHHBbIE MPEOOPAa30BaHUS PALMOHAIBHBIX
BBIPAKCHUMU.
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JlomycTuMble ~ 3HAUY€HHUS] ~ NEPEMEHHBIX B BBIPAKEHHUAX,  COJAEPIKAIIMX
apuMeTHyecKrue KBajapaTHble KOpHU. ToxaecTBEHHBbIE MPeoOpa30BaHUs BbIPAKEHU,
coJiep Kammx apupMeTHIECKIE KBAAPATHBIC KOPHH.

Crenenb ¢ 1enbIM TOKazareneM M e€ cBoicTBa. [IpeoOpa3zoBaHue BbIpaKEHUH,
COJIEpKAILUX CTEIEHH.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHne. Popmylia KOpHEN KBaJApaTHOro ypaBHeHUsA. KoinuecTBo
JICUCTBUTEIIBHBIX KOPHEHW KBaJIpaTHOrO YypaBHEHMs. Teopema Buera. YpaBHeHus,
CBOOMMBIEC K JIMHEHHBIM YpPAaBHEHUSIM WJIM K KBaJApaTHbIM ypaBHEHHsM. KBaapatHoe
YpaBHEHHE C TapaMeTpoM. PemieHne TEKCTOBBIX 3aJad C MOMOILIBK KBaJAPATHBIX
YPaBHCHUU.

JIpoOHO-palmoHaIbHbIE ypaBHEHUs. PelieHre poOHO-pallMOHANIBHBIX YPaBHEHUIM.
Pelienrie TEKCTOBBIX 3ajlad C TMOMOINBIO APOOHO-pAlMOHATIBHBIX YpPaBHEHUM.
['paduyeckas unTEepHpeTallds YpaBHEHUN C IByMsI IEPEMEHHBIMH.

Uucnoseie HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBA. CIOKEHUE U
YMHOXEHHUE  YHCIOBBIX  HepaBeHCTB.  OIlICHUBAaHUE  3HAYEHUS  BBIPAKCHHS.
JlokazaTenpCcTBO HEPABEHCTB.

[loHsTHE O pelIeHNH HEPABEHCTBA C OAHOW IEpeMEHHOW. MHOXKECTBO PELICHUM
HepaBeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JIuHeHOEe HEpaBEHCTBO C OJHOM NEPEMEHHOM M MHOMKECTBA €r0 PELICHUM.
Peliennie JIMHEHHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. CUCTEMbl U COBOKYIHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOW NMEPEMEHHOM. PeleHne TEKCTOBBIX 3a/1ad ¢ MTOMOIIbIO
JIMHENHBIX HEPABEHCTB C OJIHOW NEPEMEHHOM.

DOyHKIUU

OO6nacth ompeneneHuss U MHOXECTBO 3HaueHM (yHkiuu. CrocoObl 3agaHus
bynkuumii. 'paduk pynkmuu. Ytenue cBoiictB ¢yHkimu mo e€ rpaduky. [Ipumepsr
rpadukoB GyHKUUNA, OTPAKAIOIINUX PEATTbHBIE MPOLECCHI.

Jlunetinas  QyHknusa. DyHKIUM, ONHCHIBAIOIMIME TIPAMYI0O M OOpaTHYIO
MPOTIOPIIMOHANIEHBIE 3aBUCUMOCTH, UX TPapuKH.

K
Dynkumm y =ax?, y =x*+0,y =x% y =|X|, y=/x,¥=_ y ux croiicrsa. Kycouno-
X

3aJlaHHbIe (PYHKITUH.

9 KUIACC

Yucia u BbIYUCICHUS
Kopens n-ii crenenn u ero cBoiictBa. CTENEHb ¢ pallMOHATIBLHBIM MTOKA3aTeNIEM U €€
CBOMCTBA.
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AJiredpanyeckue BbIPaKeHUA

ToxaecTBeHHbIE TPEOOPa30BaHUs BBIPAXKEHU, COAEPKAIIUX KOPEHb N-I CTENEHU.
ToxnecTBeHHbIE TPpeoOpa30BaHUs BBIPAXKEHUN, COJIEPIKALUX CTENEHb C PALIMOHAIBHBIM
IIOKa3aTeIIEM.

KBanpatusiii Tpéxuned. KopHu kBagpaTHOoro tpéxuieHa. Pas3noxeHue KBagpaTHOro
TpEXUJICHA HA JIMHEHHBIE MHOKUATEIIN.

YpaBHeHMs U HEPAaBEHCTBA

buxBanpaTtHele ypaBHeHUA. I[IpuMepbl NpUMEHEHHMH METOAOB PAaBHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMeHbl TMEPEMEHHOW, Trpauueckoro MeToJa TMpU PEHICHUU
ypaBHEHUH 3-i U 4-1i CTETIeHEH.

Pemenue npoOHO-palinOHaIbHBIX YpaBHEHU.

Pemienne cucreM ypaBHEHMH C IBYMs NEpPEMEHHbIMU. PelieHue mnpocTtenimmx
CUCTEM HEJTMHENHBIX YPaBHEHUM C IByMs NepeMeHHbIMU. [ padrueckuii MeTos pereHus
CUCTEMBI HEJIMHEWHBIX YPaBHEHUN ¢ ABYyMS IlepeMeHHbIMHU. CrucTeMa JByX HEJIMHEWHBIX
YPaBHEHMM C IBYMS IIEPEMEHHBIMH KaK MOJENb PEATBHOW CUTYAIUH.

UucnoBele HepaBeHCTBA. PellleHWe IMHEWHBIX HEPABEHCTB. JloKa3aTenbCTBO
HEPABEHCTB.

KBagparHele HepaBeHCTBA C OJHOW IEpeMEHHOW. PemieHne KBaapaTHBIX
HEPAaBEHCTB IpaUuUecKUM METOJOM U METOJOM HWHTEpBaJoB. MeToJ HHTEpBajlIOB
JUIsL palliOHaIbHBIX HEpaBeHCTB. [IpocTelilne HepaBeHCTBa C MapaMETPOM.

Pemenne TeKCTOBBIX 3a71a4 C IOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBencTtBo ¢ aBymMsa 1nepeMEHHbIMHU. PellleHMe HEpaBeHCTBA C  AByMs
nepeMeHHbIMU. CHCTEMBbl HEpaBEHCTB C ABYMs IMepeMeHHbIMU. ['paduueckuil meton
pEelIeHNs CUCTEM HEPABEHCTB € ABYMs IEPEMEHHBIMU.

DOyHKUMHA

Oynkuusa. CoicTBa GyHKUUNA: HYIM (PYHKUHUU, TPOMEKYTKH 3HAKOMOCTOSHCTBA
(GYHKIIMM, TPOMEXYTKM BO3pacTaHus U YObIBaHUS (QYHKIUHM, YETHBIE U HEUETHBIC
(GyHKUMH, HanOoJIbllIee U HAUMEHbLIee 3HaYeHUsI (PYHKIIHMH.

KBagpatuunas ¢ynkius u e€ cBoiictBa. Mcnonb3oBaHne CBONMCTB KBaJIpaTUYHON
bynkuun s pemeHus 3amad. [loctpoenue rpaduka KBaapaTUYHOW (DYHKIUU.
[Tonoxenue rpaduka KBaApaTUYHON (PYHKIUHU B 3aBUCHUMOCTU OT €€ KO3 (ULIUEHTOB.
I'paduxu Gpynkuuii y =ax?, y = a(x — m)?> u y = a(x — m)? +n. IToctpoenue rpadukos
(GyHKIUN ¢ TOMOIIIBIO MPe0Opa30BaHUIA.

HpobHo-nuHelHas QyHkuusa. MccrnenoBanue QyHKIUH.

Oynkius Y = X" ¢ HaTypadbHBIM TIOKa3zateneM N u e€ rpaduk.

YucsioBbie MOCI€10BATEILHOCTH M IIPOTPECcCHH
[Tonstre uucioBoM  mocienoBaTebHOCTH. KoOHeuHble W OEeCKOHEYHBIC
MOCJIEA0BATEILHOCTH. OrpaHuyeHHas MOCJIEA0BATEIbHOCTb. MOHOTOHHO
BO3pacCTaroIIast (yObIBaroas) MOCJIEAOBATEIBHOCTb. CnocoOb1 3aJlaHus
MOCJIEIOBATEIBLHOCTU: OMUCATEIbHBIN, TAOIMUHBIN, C TOMOIIbIO (OPMYJIBI N-TO YIIEHA,
PEKYPPEHTHBIN.
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Apudpmernueckas U reoMmerpuueckas — mporpeccuu.  CBoOHCTBa  4YJICHOB
apupMEeTHUYECKOH UM  reoMeTpuueckor mporpeccuit. dopMmynasl N-ToO  WieHa
apu(meTnyeckoi 1 reoMeTpuyecKoil mporpeccuii. @opmysibl CyMMBI EPBBIX N WIEHOB
apu(MeTnyecKkoi U TeoMeTpUUYecKoil mporpeccuii. 3aiadi Ha MPOLEHTHI, OAHKOBCKUE
BKJIa/1bl, KDEIUTBL.

IIpencraBienne o0 CXOAMMOCTM  IIOCIEIOBATEIBHOCTH, O CYMMHUPOBAaHHH
OECKOHEYHO yOBIBAIOIIEH r€OMETPHYECKON TPOTrPECCUH.

Meron matemarnaeckor HHAYKIHK. [Ipocrenme mpumMepsl.

INPEAMETHBIE PE3YJIBTATBI

K xoH1ly 00yuyeHust B 7 kiacce 00y4darouuics MOayduT CIEIYIONINE PEAMETHBIC
pPE3yNbTATHI:

Yuciia v BbIYUCICHUS

PannonanbHeie yncna.

[lepexoauTe oT oaHOW (OPMBI 3amUCH YUCeT K JApyrod (mpeoOpa3oBBIBaTh
JECATUYHYIO JApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JIECATUYHYIO TPOOb).

Hcnonp30BaTh NOHITUS MHOKECTBA HATYPATIBHBIX YHCEN, MHOXKECTBA IEJIbIX YUCEII,
MHOKECTBA PAallMOHAIIbHBIX YHCEINI MPU PEIICHUM 337ay, MPOBEICHUN PACCYXKICHUU U
JI0KA3aTEbCTB.

[ToHumaTh U OOBACHATH CMBICIT TO3ULIMOHHOW 3aMMCU HATYPaJIbHOTO YHUCIIa.

CpaBHUBATh U YIOPSIIOYMBAThH PallMOHATLHBIE YHCIIA.

BrinosnHaTh, codyerast yCTHbIE U MUChbMEHHBIE TPUEMBI, apumeTnyeckue IeiCcTBUs
C palMOHAJIbHBIMM YHCIIAMH, HMCIOJIB30BaTh CBOMCTBA YMCEJI W IpaBUJIa JICMCTBUH,
MPUEMBI PAlIMOHATBHBIX BBIUMCICHUM.

BrIinonHaTh 1eMCTBUS CO CTENEHSIMU C HATypajJbHBIMU MMOKA3aTEISIMHU.

HaxoauTh 3HaueHUs YMCIOBBIX BBIPAKEHUH, COICPIKAILIUX pallMOHATIbLHbIE YUCcia U
CTEIEeHU C HAaTypaJIbHBIM MOKa3aTesieM, MPUMEHSTh pa3HO00pa3Hbie CIIOCOOBI U TPUEMBI
BBIYMCJICHUS, COCTAaBIISAITb W OILIEHUBAThb YHWCIOBBIE BBIPAKEHUS NPU PELICHUH
MPaKTUYECKUX 3a7a4 U 3324 U3 IPYTUX yU4eOHBIX MIPEIMETOB.

OKpyriare 4ncia ¢ 3aJaHHOM TOYHOCTBIO, @ TAKXKE MO CMBICIY MPAKTUYECKOU
CUTYyalliH, BBIOJIHATh NPUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUUCICHUH, OLIEHKY 3HAUEHU
YUCJIOBBIX BBIPAXKEHU, B TOM YHCIIC TIPU PEIICHUH MPAKTUYECKUX 3a/1a4.

Pemate TekcTOBBIE 33724 apU(PMETHUECKUM CIIOCOOOM, HUCIIONH30BATh TAOJIMIIHI,
CXEMBI, UEPTEKH, APYTrUe CPEACTBA MPEACTABICHUS JAaHHBIX MPU PEUICHUHU 3a]a4.

Pemraths npakTHKO-OpUEHTUPOBAHHBIC 3a/1a4M, CBSI3aHHBIE C OTHOIIICHUEM BEJIMYMH,
MPOTIOPIIMOHAJIBHOCTBIO ~ BEJIMYMH, TMPOIEHTaMH, HHTEPHPETUPOBATh PE3YJIbTAThI
pelieHns 3a/1ad ¢ y4ETOM OIpaHUYEHUH, CBSA3aHHBIX CO CBOMCTBAMH PAaCCMATPUBAEMBIX
00OBEKTOB.

J1emuMOoCTb.
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Jloka3pIBaTh ¥ MPUMEHSITH MIPU PEIICHUH 3a]1a4 MIPU3HAKHU IeTUMOCTH Ha 2, 4, 8, 5,
3,6,9,10, 11, npu3Haku AEIUMOCTH CYMMbI U MPOU3BEACHUS 1IEJIBIX YHUCEIL.

PackmanpiBaTh Ha MHOKUTEN HATYpaTbHBIC YHCIIA.

CB0OOOHO OTICPHPOBATH MOHATUAMHU: YETHOE YHCII0, HEYETHOE YHCII0, B3AUMHO
MPOCTHIC YHCTIA.

Haxonuth HanOONbIIMA OOITUI JCIUTENs U HAMMEHBIIICE O0IIee KpaTHOS YHCEIT U
WCITOJIB30BaTh UX MPH PEIICHUH 3a/1a4, IPUMCHSThH alropuT™M EBKIna.

OnepupoBath MOHATHEM OCTAaTKa MO MOIYJIO, TPUMEHSATh CBOWCTBA CPAaBHEHHMA
10 MOJTYJTIO.

AJiredpanyeckue BbIpaKeHUs

BripakeHus ¢ nepeMeHHbIMHU.

Hcnonb3oBaTh anreOpanveckyto TEPMUHOJIOTHIO UM CHMBOJIMKY, MPUMEHITH €&
B IIPOLIECCE OCBOEHMSI YUEOHOTO MaTepuania.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPOKECHUM MpU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Hcnonp30BaTh MOHSATHE TOXKAECTBA, BHIMOIHATD TOXKISCTBEHHBIE TIPe0Opa30OBaHUs
BBIPKEHUI, TOKA3bIBATh TOXKICCTBA.

MHOrouseHHI.

BoinonHsaTh mpeoOpa3oBaHUsl 1EIOT0 BBIPAKEHUS B MHOTOWIEH NPHUBEICHUEM
MOI00HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BoInonHsaTh neicTBUA (COKEHHE, BBIYMTAHWE, YMHOXKEHHE) C OJHOYJICHAMHU U
C MHOTOWICHAMH, MPUMEHATh (OPMYIIBI COKPAIIEHHOTO YMHOXEHHs (KBaapaT M KyO
CYMMBI, KBaJIpaT U KyO pa3HOCTH, pa3HOCTh KBAJPAaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM
YHCIIe JJIs1 yIPOIIEHUS BEIUMCICHHIA.

OcyuiecTBIATh pa3aoKEHUE MHOTOUJICHOB HA MHOKUTENH C MTOMOIIBIO BHIHECEHMUSI
3a CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKU CJIATa€MbIX, MPUMEHsS (POPMYIIbI
COKpAILIEHHOI'O YMHOXEHMUS.

[IpumensaTy mpeoOpa3oBaHWsS MHOTOWICHOB JUIsl PEIICHUS Pa3IMYHBIX 3a/1a4
U3 MAaTEMAaTHKH, CMEKHBIX TPEIMETOB, U3 PEATbHOM MPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEM € HATypaJbHBIMU  IOKa3aTeIsIMU
JU1s1 TpeoOpa30BaHuUsI BEIPAKCHUH.

YpaBHeHHS U HEPABEHCTBA

PemaTe nuHelHbIE ypaBHEHUS ¢ OAHON IEPEMEHHOM, IPUMEHSS IPaBUJIa IIEPEX01a
OT MCXOIOHOI'O0 YPAaBHEHUs K PABHOCWIBHOMY eMmy. IIpoBepsTh, SIBISETCA JIM YUCIO
KOpHEM YpaBHEHUS.

[TonGupath mpUMepsl ap YHUCE, SBJIAIOMINXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS
C ABYMsI IIEPEMECHHBIMU.

CtpouTh B KOOPAMHATHOW TJIOCKOCTH TpaUK JUHEHHOTO YypaBHEHHUS C IBYMS
NEPEMEHHBIMHU, MOJIb3YACh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucTteMsl ABYX JIMHEWHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMH, B TOM YHUCIIE
rpaduyecku.
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CocTaBisATh U pemarh JUHEWHOE YPAaBHEHHE WM CUCTEMY JIMHEMHBIX ypaBHEHUI
II0 YCIIOBUIO 3aJa4¥, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu
IIOJTyYEHHBIN PE3yJIbTar.

DOyHKUIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPAMHATHOW MpPSIMOW TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpAMHATAM, JIy4d, OTPE3KH, HWHTEPBaJbl, 3alUCBIBATH UUCJIOBBIE IPOMEKYTKH
Ha anreOpanyecKkoM sI3bIKE.

OtMeyaTh B KOOPJAMHATHOM MIIOCKOCTH TOYKH I10 33JJaHHBIM KOOpJAUHATaM.

DOyHKIWY.

Crtpouts rpaduKu TMHEWHBIX QYHKITHI.

OnuceIBaTh ¢ TOMOLIBIO (PYHKIMH U3BECTHBIE 3aBUCUMOCTH MEXIY BEIUUHMHAMMU:
CKOPOCTb, BpEMsl, PACCTOSHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBLHOCTD,
BpeMsi, 00bEM paboTHI.

HaxoauTs 3HaueHue pyHKIMU 110 3HAYEHUIO €€ apTyMEeHTa.

[lonumate rpaduyeckuid crnoco0d TMPEACTABICHUS W aHaiu3a HWH(OpManuw,
U3BJIEKATh U UHTEPIPETUPOBATh MH(OPMALNIO U3 TpapUKOB peajbHBIX MPOIECCOB U
3aBUCHUMOCTEM.

Hcnonp3oBaTh cBOICTBa QYHKIMM AJ1s1 aHATIN3a rPapUKOB peabHbIX 3aBUCUMOCTEM
(Hyu (QyHKLIHMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKIIMH, IPOMEXYTKH BO3pACTaHUSA
U yObIBaHUA (PYHKIMHU, HAMOOJbIIEE U HANMEHbIIIEE 3HAUCHHS (PYHKIUN).

Hcnonp3oBath Tpaduku ISl HUCCIEIOBaHUS IPOLECCOB M  3aBUCHUMOCTEM,
IIPU pEUICHUU 3a]1a4 U3 APYTHX Y4eOHBIX PEAMETOB U PEaTbHOU KU3HU.

K koH1y 00yueHus: B 8 kiacce o0y4aromuiics NOJy4duT CIEIYIONINE PEAMETHBIE
pPE3yNbTATHI:

Yuciia 1 BbIYUCTICHUSA

WNppannonaneHbIe ynCa.

IloHnMaTe ¥ HCHONB30BaTh IPEACTABICHUSA O PACIIMPEHUM  YHUCIIOBBIX
MHOYECTB.

CBOOOAHO oOIEpUPOBATH MOHATHSAMU: KBaJIpaTHbIA KOpPEHb, apu(PMeTHUEeCKuil
KBaJpaTHbI KOPEHb, HUPPALMOHAIBHOE YHCIO, HAXOAWUTh, OLEHHUBATh KBAaJpPATHBIC
KOPHH, HCIOJIb3YSl MPU HEOOXOIMMOCTH KaJbKYJSATOP, BBIIOJHATH MPEOOpa30OBaHUS
BBIPAKEHU, COAEPKAIIMNX KBaIpaTHbIE KOPHU, UCITOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30BaTh HayalnbHBIE MPEACTABICHUS O MHOKECTBE AEHCTBUTENBHBIX YHUCEIN
JUISl CpaBHEHUS, OKPYIJICHHMS W BBIYMCICHUN, M300pakaTh JI€UCTBUTENIbHBIC YHCIIA
TOYKaMH Ha KOOPAUHATHOMN IIPSMOM.

Hcnonb30BaTh 3aMCH OOJIBIINX M MAJIbIX YUCEN C TOMOILBIO AECATUYHBIX APOOeit
u creneHeit uncia 10, 3anuchiBaTh U OKPYIJISITh YACIOBBIE 3HAUYEHHUS PEAIbHBIX BEIMYMH
C UCIIOJIb30BAHUEM PA3HBIX CUCTEM MU3MEPEHHIA.

J1emuMOoCTb.
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CB0OOOIHO OmepuUpoBaTh MOHSATHEM OCTaTKa MO MOMAYJNIO, NMPUMEHSITh CBOWMCTBA
CPaBHEHHMM IO MOAYJIIO, HAXOAUTh OCTATKA CYMMBI M IPOU3BEIACHHUs II0 JTAHHOMY
MOZYJIIO.

AJredpanyeckue BbIpaKeHHUs1

JIpoOHO-panmoHaIbHbIE BRIPAKECHHUS.

HaxoguTe nomycTuMmble 3HAu€HUs [EPEMEHHBIX B JPOOHO-paI[MOHAIBHBIX
BBIPAKCHUSIX.

[IpyuMeHSTh OCHOBHOE CBOMCTBO pallMOHAIBHOM IpO0H.

BeinonusaTe npuBeneHue anreOpanueckux Jpodeil K oOlieMy 3HaMEHaTelNto,
CJIOKEHUE, YMHOKEHHUE, JICTICHUE AreOpanyecKux Apooeii.

BbINOMHATE TOXKIECTBEHHBIE IPE0OPA30BAHUS PALlMOHAIBHBIX BBIPAKEHUH.

[IpumensTh TpeoOpa3oBaHUsl BBIPAKEHUN JUISI PEIICHUS pa3IUYHbIX 3a/ad
U3 MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM MPAKTUKH.

Crenenu.

[IpyMeHSTh MOHATHE CTENEHHU C LIEJIBIM [T0KA3aTEJIEM, BBIIOIHATh IPeoOpa3oBaHUs
BBIPXEHHM, COAEPIKAIIUX CTENIEHH C IEIBIM TTOKA3aTEIEM.

WppatnmoHanbHbIie BEIPAXKEHHUS.

HaxoauTh nonmycTuMble 3HaYEHUS! IEPEMEHHBIX B BBIPAKEHUSX, COJEPKAIINX
apumeTryecKkue KBaapaTHbIe KOPHHU.

BrimonusaTe mpeoOpa3oBaHus UPPALUOHAIBHBIX BRIPAKEHUH, UCTIONIB3Ys CBOMCTBA
KOpHEM.

YpaBHeHUs 1 HEPABEHCTBA

Pemate kBaipaTHbie ypaBHEHMUS.

Pemate 1poOHO-paliioHanbHble YpaBHEHUS.

Pematp nuHelHbIE YpaBHEHUSI C IapaMeTpPaMU, HECIIOKHBIE CHUCTEMBI JIMHEUHBIX
YPaBHEHUM C TapaMETPaMMU.

[IpoBoauTh uccClleNOBaHUSI YPAaBHEHUM W CUCTEM YPaBHEHUW, B TOM YHCIIE
C MpUMEHEHHEM TpadUuuecKuX Mpe/CTaBleHUN (YyCTaHABIMBATh, UMEET JIU YpaBHEHUE
WJIU CUCTEMa YPAaBHEHUM PEUIEHUs, €CII UMEET, TO CKOJIbKO, M MpoYee).

[TepexoauTh OT cOBECHON (OPMYITHPOBKH 3a7a4M K €€ alredpandyeckod Mojaenu
C MIOMOIIIBIO COCTABJICHHUS] YPABHEHHS WM CHUCTEMBl YPAaBHEHUM, WHTEPIPETUPOBATH
B COOTBETCTBUHU C KOHTEKCTOM 33J1a4y MOJIYYECHHBIN PE3YJIbTarT.

[IprmMeHsITh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUs, OLICHKHU, PELIATh
JMHENHHBIC HEPABEHCTBA C OJHOW MEPEMEHHON W WX CHUCTEMBI, JaBaTh IpapUUECKyrO
WJUTIOCTPALI0 MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

[lornMath W WCMONB30BaTh (PYHKIIMOHATBHBIE TOHSATHS W SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O00O03HAUEHMs), ONpEAENsITh 3HaueHHe (QYHKUUU IO 3HAYEHUIO
aprymMeHTa, ONpeAesisiTh CBOMCTBA PYyHKIIMU O €€ rpaduKy.

Crpouts rpaduxu Gynrximii y = x2,y = x%,y = +/x,y = =,y = |x|, omuceisats
CBOMCTBA YHUCIIOBOM (PYHKITUU 110 €€ TpaduKy. ¥
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K xoniy oOyuyenus B 9 kiaacce o0y4yarouiics MOJyUUT CIAEAYIOLUIUE MTPEIMETHBIC
pe3yibTaThl:

YucJia v BbIYHCTIEHUS

CBoOOIHO  omepupoBaTh  MOHATHUAMH: KOpPeHb N-H  CTENEHU, CTEINCHb
C palMOHAIBHBIM  IIOKA3aTEJIEM, HAXOIWThb KOPEHb N-U  CTENEHU, CTENEHb
C palMoHAJIbHBIM IIOKa3aTejieM, HCMOJb3ysl TP HEOOXOJWMOCTH KaJbKYJSATOP,
MIPUMEHATH CBOMCTBA KOPHS N-U CTENEHU, CTENIEHH C PALIMOHAJIbHBIM NTOKA3ATEIIEM.

Hcnonb30BaTh MOHATHE MHOXKECTBA JCMCTBUTEIBHBIX YMCEII MPU PELICHUM 33/1ad4,
MIPOBEJICHUU PACCYKICHUN U JOKA3aTEIbCTB.

CpaBHMBaTh W  yIOPAIOYMBATH  JICHCTBUTENbHBIE  YHUCJIA,  OKPYIJIATH
JICVCTBUTEJBHBIC YKCJA, BBINOJHATh NPUKUAKY pE3yiabTara BBIYUCICHUW, OLIEHKY
YHCJIOBBIX BBIPAKCHUM.

AJiredpanyeckue BbIPaKeHUA

CB0OOOJHO oOmepupoBaTh MOHATUEM KBAJIPATHOTO TPEXUWIEHA, HAXOAUTh KOPHU
KBAaJIpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXWICH HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHelHBIE U KBaJpaTHbIE YPAaBHEHUs, YPAaBHEHMS, CBOISILLIMECS K HUM,
JTpOOHO-pallMOHATBHBIC YPABHEHUS.

PemaTe HeCnOXHBIE KBAAPATHBIE YPABHEHUS C APAMETPOM.

Pematp iMHENHBIE HEPABEHCTBA, KBAJApPAaTHBIC HEPABEHCTBA, UCIIOJIb30BATH METO
WHTEPBAJIOB, M300pa)kaTh PEIICHHE HEPABEHCTB HA YWCIOBOW MPSIMOM, 3aMUCHIBAThH
pELICHUE C TOMOLIBI CUMBOJIOB.

Pemate cucteMbl ABYX JIMHEWHBIX YPAaBHEHUW C JIBYMSI IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHM, B KOTOPHIX OJJHO YPABHEHUE HE ABJISACTCS JTUHEUHBIM.

Pemlate HecnmoKHBIE CUCTEMBI HEJIMHEMHBIX YpPAaBHEHHU C IapaMETPOM.

[IpuMeHsTh METOJBI PABHOCWIBHBIX MpeoOpa3oBaHUM, 3aMEHBbI MEPEMEHHOM,
rpaduyeckoro MeToia Mpy pelieHnn ypaBHeHu 3-i 1 4-if cTerneHen.

PemaTe cucrtempl JMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CHUCTEMbI HEPABEHCTB HA YUCIIOBOM
MPSAMOM, 3aIIMCBIBAaTh PELICHUE C IOMOIIBI CUMBOJIOB.

PemaTte ypaBHEHUs, HEpABEHCTBA U UX CUCTEMBI, B TOM YHUCJIE C OTPAaHUYCHUSIMU,
HanpuMep, B LEJbIX YUCIIAX.

[IpoBoauTh ucClIENOBaHUS YPAaBHEHUW W CUCTEM YPaBHEHUW, B TOM 4YHCIIE
C MpUMEHEHUEM rpadUuecKux Mpe/CTaBICHUN (yCTaHABIMBATh, UMEET JIU YpaBHEHHUE
WJIU CUCTEMa YPAaBHEHUH PEIIEHUs, €CIIU UMEET, TO CKOJIbKO, U MPoYee).

Pemate TekcTOBBIE 3a/1auu anreOpandyeckKuM CIocOOOM C MOMOIIBIO COCTaBICHUS
YPaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonbs30BaTh ypaBHEHHUs, HEPABEHCTBA WU KX CHCTEMBI JUISi COCTAaBJICHUSA
MAaTEMaTU4YECKOM  MOJEIHA  PEAJbHOM CUTyallud WJIM [PUKIAJHOW  3a7ayu,
VHTEPIPETUPOBATH NIOJYUYCHHBIE PE3YJITATHI B 3aJJaHHOM KOHTEKCTE.
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YucioBble MOCI€10BATEIbHOCTH H POTPecCuu

CB0OOOHO OMEpPUPOBATH MOHSATHUSIMHU: 3aBUCUMOCTb, PYHKIHS, Tpaduk (yHKIUH,
npsiMasi MPOTIOPIIMOHANTBHOCTD, JIMHEHHAs (QYHKIUSA, 0OpaTHas MPOMOPIIMOHATHLHOCTS,
napa0oJia, rurep0os1a, KyCOUHO-3a1aHHast PYHKITHSL.

HccnenoBath ¢yHKIMIO 1O €€ rpaduKy, YCTaHaBIMBATh CBOWCTBA (DYHKIIMIA:
o0nacTb oOmpeAeNeHus, MHOXECTBO 3HAYCHWM, HYIW (QYHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, MPOMEXKYTKH BO3PACTaHUSI M YOBIBaHUS, YETHOCTh U HEUYETHOCTD,
HauOobIlIee 1 HAUMEHbIIee 3HAUE€HHU s, aCUMITOTHI.

Pacro3naBaTh KBaJpaTHUHYH QYHKIUIO 10 (QopMyie, TPUBOIUTH MPUMEPHI
KBaJIpAaTHYHBIX (PYHKIMHA U3 pEabHOM KU3HH, (PU3UKH, TEOMETPHUH.

OmnpenensTh MoNoKeHUE rpaduka KBaJIpaTUuyHOW (PYHKIHMU B 3aBUCUMOCTHU OT €€
K03(PUIIMEHTOB.

Crpouth rpaduk KBagpaTUYHOM (PYHKIUHU, OMHUCHIBATH CBOMCTBA KBAJIPATUYHOU
dbyHkIuu 1o e€ rpaduxy.

Hcnonp30BaTh CBOMCTBA KBaIpaTUUHON (PYHKLINUHU AJIs pEeLICHUS 3a/1a4.

Ha npumepe kBagpatnyHoi GyHKIHUU CTpouTh rpaduk Gyukiuu Y =af(kx + b) + ¢
C IMTOMOIIBI0 TIpeoOpa3zoBanuii rpaduka pyHkuu y=Ff(X).

NnmoctpupoBaTh ¢ MOMOIIbIO Ipaduka pealbHYI0 3aBUCHUMOCTh WIJIM TMPOIECC
M0 UX XapaKTEPUCTUKAM.

ApupmMernyeckas U reoMeTpuYeCcKasi MPoOrpeccuu

CBOOOHO ONEpUpPOBATH MOHATUAMHM: TOCIEAOBATENBHOCTh, apupMeThuyecKas u
reOMETpUYECKasl MPOrPECCUH.

3aaBaTh NOCJIEI0BATEIbHOCTH Pa3HbIMU CIIOCOOAMU: ONTUCATENbHBIM, TAOJUYHBIM,
C MOMOIIBIO (POPMYIIBI N-TO WiIEHA, PEKYPPEHTHBIM.

BbINONMHATE BRIYUCIIEHNUS C UCIIOJIb30BaHUEM (OPMYII N-TO UiieHa apu(pMeTHIECKON
Y TEOMETPUYECKON TPOTPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4jieHbl MOCIEAOBATEIIbBHOCTH  TOYKAMHU Ha  KOOPAMHATHOU
IJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHWCJIOBBIMH IIOCJIEJOBATENBHOCTSAMH, B TOM
YHUCJe 3a/layd U3 peajbHOM KM3HM (C MCMIOJB30BAHMEM KalIbKyJATOpa, HU(POBBIX
TEXHOJIOTHUHA).

Pacnio3HaBaTh M NOpPUBOAUTH  NPUMEPbl  KOHEYHBIX U  OECKOHEYHBIX
NOCJIEOBATENBHOCTEN, OrpaHUYECHHBIX NOCJIEOBATEIBHOCTEN, MOHOTOHHO
BO3pacTaromux (yOBIBAIOIINX ) TOCIECTOBATEIHHOCTEH.

NMeTh mpeicTaBieHUE O CXOJUMOCTH MOCHEI0BATEIBHOCTH, YMETh HAXOIUTh
CyMMYy O€CKOHEYHO YOBIBAIOIIEH I€OMETPUIECKON MPOTPECCHH.

[IpuMeHATh METO MaTEMATHYECKOW MHAYKIMHU IIPH PELLICHUH 3a/1a4.
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TEMATHUYECKOE IINTAHUPOBAHMUE

7 KJIACC
Ha3Banue paznena KonnuectBo OcHOBHBIE BUJIBI ICATEILHOCTH
OcHOBHOE cofepKaHne
(Temnl) Kypca 4acoB 00yJarommxcs
Yucna v BEIYUCIICHUS: 11 PannonanbpHbie yncia. Cucrematu3upoBaTh U 0OOTranaTh 3HaHUS

palMoHaJIbHBIEC YHCIIa
(moBTOpEHME)

CpaBHeHue, yopsiI0uMBaHNE

1 apu(MEeTHYECKUE NEUCTBUS

C pallMOHAIbHBIMU YHCIIAMH.
Uucnosas npsiMasi, MOJIyJIb YHCIIA.
[IponeHTshI, 3a1UCh MPOLEHTOB

B BHJIE JIpoOU U IpoOU B BUJIE
MPOLICHTOB. TPy OCHOBHBIE 3aJ1a41
Ha MPOIICHTHI.

Perrenne TekCcTOBBIX 3aa4
apuPMETHIECKUM CTIOCOOOM.
Pemenune 3a1a4 u3 peanpHOU
MPaKTUKU HA YacTH, JpoOH,
MPOIEHTHI, IPUMEHEHHE
OTHOLIEHUW U IPONIOPLIUI

IIpY pELICHUU 3a7a4. PeaibHbie
3aBHCHUMOCTH; PEIICHUE 3a/1a4

Ha JIBIDKCHHE, paboTy, MOKYIIKH,
HaJIOTH

00 OOBIKHOBEHHBIX M JICCITUIHBIX APOOSX.
CpaBHUBATH U yHOPSI0YUBATH IPOOH,
peoOpa3oBbIBas MPU HEOOXOIUMOCTH
JeCSITUYHBIC PpoOU B OOBIKHOBEHHEIE,
OOBIKHOBEHHBIE B JIECITUYHEIE,

B YaCTHOCTH, B OECKOHEUHYIO JECATUYHYIO
JpOOb.

[IpuMeHsATh pa3HOOOpPa3HBIC CIIOCOOBI U
MPUEMBI BEIYUCIICHUS 3HAUCHUN TPOOHBIX
BBIPAXEHUM, COJIEPKAIUX OOBIKHOBEHHBIC
U JECATUYHBIC TPOOU: 3aMECHSATh

IpU HEOOXOAUMOCTH JACCATUYHYIO APOOH
OOBIKHOBEHHOM U OOBIKHOBEHHYIO
JeCATUIHOM, IPUBOJIUTH BHIPAKCHUE

K (popme, Hanboee y100HOM

JUISL BRIYUCJICHUH, TTIPE0OPa30BHIBATH
JpOoOHBIC BHIPAXKEHUS HA YMHOXEHUE U
JIeJIEHNE JeCATUYHBIX Apo0eit

K JIEHCTBUSIM C IEJILIMU YHCJIAMH.
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Pemiats 3a1a4n Ha YacTH, IPOLICHTHI,
MIPOTIOPITNH, HA HAXOXKICHUE JPOOH
(mponeHTa) OT BETUYHHBI U BETUYUHBI
1o e€ Apo6u (IIPOLIeHTY), ApoOHU
(mpoueHTa), KOTOPbIN COCTABIISIET OJTHA
BEJIMYMHA OT Apyrou. [IpuBoaurs,
pazoupath, OLIEHUBATH PA3TUYHbBIC
pELIEHNs, 3aIIUCH PEIIEHUN TEKCTOBBIX
3aaad.

Hcnonb30Bath TabIUIIBI, CXEMBI, YEPTEKHU,
JIPYTHE CPENICTBA MIPEICTABICHUSI JAHHBIX
MIPU PELICHUH 3aJa4H.

Pacnio3naBaTh 1 0OBSICHATE, ONUPASCh
Ha ONpPEACIICHUS, TPSIMO
MPONOPIMOHAIIBHBIE U 0OOPaTHO
MPOTIOPLIMOHATIBHBIEC 3aBUCUMOCTH MEXKTY
BEJIMYUHAMMU; TIPUBOJIUTH MPUMEPHI ITUX
3aBUCUMOCTEH U3 peasbHOro MUPA,

U3 IPYTUX YYEOHBIX MPEIMETOB.

Pemiats mpakTUKO-OpUEHTUPOBAHHBIE
3a/1auu, Ha PUMEHEHUE IPOoOei,
MIPOIICHTOB, IPSMOM U 00paTHOMU
MPOIMOPLUUOHAIBHOCTEN, TPOIIOPLUN

DYHKITUN: KOOPIUHATHI U
rpaduku. OyHKITUN

17

Koopaunara Touky Ha IPSIMOM.
Yucnosble MPOMEKYTKH.

N300pakaTh Ha KOOPAMHATHON PSAMOI
TOYKH, COOTBETCTBYIOILIUE 33/ JaHHBIM
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Paccrosinue Mexnay 1ByMs TOUKaMU
KOOPJAWHATHOU MPSMOM.
[IpsimoyroJibHas cucrema
KoopauHat. Adcuycca 1 opauHaTa
TOYKH Ha KOOPJAUHATHON
riockoctu. [Ipumepsl rpadgukos,
3aJIaHHBIX (POpMYIIaMH.

Urenue rpaikoB peaabHbIX
3aBUCUMOCTEM.

QO YHKIMOHAJIbHBIE 3aBUCUMOCTH
Mex 1y BennunHaMmi. [lonsitue
bynkunn. OyHKIUS KakK
MaTeMaTH4YecKask MOJAECIb
peanbHOro npoiecca. O0IacTh
onpeeneHus 1 00JacTh 3HaYEHU N
dbynkiuu. CiocoObl 3a1aHus

¢bynkuuu. I'padux GyHkumrn

KOOpJIMHATaM, JIy4d, OTPE3KH, HHTEPBaJIbI;
3aITMChIBATh UX HA aJireOpandecKoM

S3BIKE.

OtMmeyaTh B KOOPJUHATHOM MIOCKOCTH
TOYKH 10 33JJaHHBIM KOOpANHATAM; CTPOUTh
rpauKy HECIOKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX (OpMyJIaMH, B TOM YHCJIIE

C IOMOUIBIO0 HU(PPOBBIX JTAOOPATOPHUIA.
[TpuMeHsTh, U3ydaTh NPEUMYIIECTBA,
UHTEPIIPETUPOBATH rpaPUUECKuil ciocoo
MPEICTABIICHUS U aHAJIW3a Pa3HOOOpa3HOU
’KU3HEHHOW MH(pOpMaLUu.

OcBauBaTh NOHATHE (PYHKLINHU, OBJIA/I€BAThH
(YyHKUIHMOHAJIBHOW TEPMUHOJIOTHEH.
HaxoauTh 005acTh onpeiesIieHus: U 00J1aCTh
3HAYECHUU (PYHKIUU.

Hcnonb30BaTh pa3iiUyHbIe CIIOCOObI 3aaHus
byHKINH.

Hcnonb3oBaTh CBOMCTBA (PyHKITHI

JUUISl aHaJiu3a TpauKoB peaibHbIX
3aBUCUMOCTEH (HyIU QyHKIUH,
MPOMEKYTKU 3HAKOTIOCTOSHCTBA (DYHKIIMH,
MPOMEXYTKH BO3pACTaHUsI U yObIBAaHUS
GbyHKUIMH, HanOoJIbllIee U HAUMEHbIIIEe
3Ha4YeHUS (PYHKITUN)
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Anrebpanyeckue 7 BrIpakeHne ¢ mepeMEeHHBIMHU. OBnaneTs anredpanveckon
BBIPAYKECHHUS: BBIPAKECHHUS 3HaYEHUE BBIPAKECHUS TEPMHUHOJIOTUEN U CUMBOJIUKOM,
C IIEPEMEHHBIMHU ¢ nepeMeHHbIMU. [IpencraBnenne IIPUMEHATH €€ B IIPOLIECCE OCBOCHUS
3aBUCHMOCTH MEXAY BETUUNHAMHA y4eOHOro MaTepuana.
B BUJIe popMyIibl. Beruucnenus HaxonuTte 3HaU€HUs BBIPa)KCHUM
1o opmynam C IEPEMEHHBIMU IIPY 3aJaHHBIX 3HAYECHUAX
[IEPEMEHHBIX; BBIIIOJIHATH BEIYUCIICHUS
1o (popmysiaM, AOMYCTUMBIE 3HAUCHHUSI
IIEPEMEHHBIX
YpaBHEHUS U CHCTEMBI 10 YpaBHEHHUE C OHON IEPEMEHHOM. Pemrars muHEHOE ypaBHEHUE C OTHOM

YpPaBHEHUN: JINHENHBIE
YPaBHEHHUS

Kopens ypaBHeHus. CBoMcTBa
YPaBHEHUM C OJTHOU IEPEMEHHOM.
PaBHOCHMIBHOCTD ypaBHEHUM.
YpaBHEHHE KaK MaTEMaTHYECKas
MOJENb PEATBHON CUTYALUH.
JInHenHoe ypaBHEHHE C OJTHOU
nepeMeHHou. Uucno kopHein
JIMHEMHOI0 ypaBHEHUs. Pelienue
TEKCTOBBIX 33724 C [IOMOILBIO
JIMHENHBIX YpaBHEHUN. JINHENHOE
YPaBHEHHUE, COJepIKaLIee 3HAK
MOZYJIS

IIEPEMEHHOW, IPUMEHSIS IIPABUJIA
IIEpexo/1a OT UCXOTHOI0 YPaBHEHUS

K PaBHOCHJIBHOMY €My 00Jiee IpOCTOTO
Buna. [Iposepsarts, sBseTcs 1m
KOHKPETHOE YUCJIO KOPHEM
YpaBHEHHS.

OnpenensiTe YUCiIo KOpHEN TUMHEHHOTO
YpaBHEHHSI.

PemaTe nuHelHOE ypaBHEHHUE,
coJieprKalliee 3HaK MOJYJIS.
CocTaBisTh U peliaTh ypaBHEHUE

I10 YCJIOBHIO 337]a4H, HHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a1a4U
MTOJTYYEHHBINA PE3YyJIbTaT
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Yucia 1 BEIYUCIIECHUS
CTETIEHb C HATypaJIbHbIM
[MOKa3aTejIeM

CreneHb ¢ HaTypaJbHbIM
MoKa3aTeJsieM U €€ CBOMCTRA.
3anuce 4ncia B JIECATUUHON
MO3HUIIMOHHON CHCTEME CUUCIIEHHS

[IpuBOANTH YKCTIOBBIE U OYKBEHHBIE
IIPUMEPBHI CTENIEHU C HATYPAJIbHBIM
1oKa3aresnem, OOBbSCHSS 3HaYCHUS
OCHOBAHUs CTEIICHU U ITOKa3aTelsd
CTEIICHH, HAXOAUThb 3HAYCHUS CTEIICHEN

syjia all (a — ar000€e parroHanIbEHOe
YHCII0, N — HATypaJIbHOE YUCIIO).
[ToHMMATh CMBICIT 3aITUCH OOJIBIIMX YHACE
C TIOMOIIBIO JIECATHYHBIX ApoOeh 1
creneHeit uncna 10, npumMeHsTh uX

B peaJIbHBIX CUTYAIHIX

Anredpandeckue
BBIPKEHUSI: MHOTOUYJICHBI

23

OnrouiteHsl. OMHOYIIEH
cTtanaaptHoro Bujaa. CTeneHb
OJIHOYJIeHa. MHOTOYJICHHI.
MHorousieH cTaHAapTHOTO BU/A.
Crenens mHOrowieHa. Cnoxxenue,
BBIYUTAHUE, YMHOXKEHUE U JICJIICHUE
MHoroujieHoB. [IpeoGpazoBanue
1I€JIOr0 BBIPAXKEHHSI B MHOTOUJICH.
KopHu MHOrO4NEHA.

ToxnecTBo. ToKIeCTBEHHBIE
npeoOpazoBaHus aareOpandecKux
BBIpKEHUU. [[oKa3aTenbCTBO
TOXKJICCTB

OBnanets anredpanvyeckon
TEPMHUHOJIOTHEN U CUMBOJIMKOM,
IIPUMEHSATH €€ B IIPOLIECCE OCBOCHHUS
y4eOHOT0 MaTepuania.

IIpuBOINUTH OJHOWIEH U MHOT'OYJICH
K CTaHAAPTHOMY BUJY.

OrnpenensaTe CTENEeHN OOHOWICHA U
MHOI'OYJICHA.

BBINOTHATE YMHOXKEHHUE OAHOYJICHA
Ha MHOTOYJIEH.

BBINOIHATS CII0XKEHNE, BBIYUTAHUE,
YMHOXEHHE U JACIEHUE MHOTOYICHOB.
Haxoaute KOpHU MHOTrOYJIEHA.
@opMyIupOBaTh ONPEAEICHUE
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TOXJIECTBEHHO PABHBIX BBIPAKEHUH.
Hcnonp30BaTh npaBuiia

TSl TOKA3aTEhCTBA TOXKIECTB.
BBITIONTHATE TOXIECTBEHHBIE
npeoOpa30BaHUs 1EJIOTO BRIPAKEHUS

B MHOTOWJICH IPUBEACHUEM MTOJJOOHBIX
cJIaraeMbIX, paCKphITHEM CKOOOK.
Ocy1ecTBIATh Pa3I0KEHNE MHOTOWICHOB
Ha MHOYKHTEIN ITyTEM BBIHECCHUS

3a CKOOKH 00IIEr0 MHOXKHTEIIS, METOJIOM
TPYIIUPOBKHU.

[IpumensTs npeobpazoBaHue
MHOTOWICHOB JJISI PEIICHUS Pa3TUIHBIX
3aJ1a4 U3 MaTeMaTUKH, CMEKHBIX
MPEMETOB, U3 PeaTbHON MPAKTUKHU.
3HaAKOMUTHLCS C UICTOPUEH pa3BUTHSA
MaTeMaTUKHU

Anrebpandeckue
BBIPKEHUS: (OPMYIIbI
COKpAILIEHHOIO YMHOXXECHUS

14

@opMyJIbl COKPAIEHHOTO
YMHOXEHHUS: KBaJAPaT CYMMBI U
KBaJpaT pa3HOCTH JBYX
BBIPAXKEHUI, KBaJIpaT CyMMBI
HECKOJIbKMX BBIPaXEHHM, KyO
CYMMBI 1 KyO pa3HOCTH JIByX
BBIPAXKEHUH, Pa3HOCTh KBaJPaTOB
JBYX BBIPQKEHHMU, IPOU3BENCHUE

OBnanets anredpanvyeckon
TEPMUHOJIOTUEN U CUMBOJIUKOU,
MIPUMEHSATH €€ B MPOLIECCE OCBOCHUS
y4eOHOro Marepuania.

BoInonHATh TOXKAECTBEHHBIE
npeoOpa30BaHUs 11€TI0TO BEIPAKECHHUSI

B MHOTOWICH MPUBEIACHUEM MMOIOOHBIX
CJIaraeMbIX, paCKpbITUEM CKOOOK,
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Pa3HOCTH U CYyMMBI IBYX
BBIpaXKEHHUI, CyMMa U pa3HOCTh
KyOOB JIBYX BBIPOKCHHH.
Paznosxenne MHOro4jIeHa

Ha MHOKUTEIIN. BelHeceHnne
0OILIETO MHOXKHUTESA 32 CKOOKH.
MeTtoa rpynnupoBKU

C UCTIOJIb30BaHUEM (popmy
COKPAILIEHHOI'O YMHOXEHMUS.
OcyliecTBIATh pPa3yioKEHUE MHOTOUYIEHOB
Ha MHOXUTENU IyTEM BIHECEHHUS

32 CKOOKH 00IIET0 MHOKHTEIS, METOJIOM
TPYNIHAPOBKHU, TPUMEHEHUS (POPMYIIBI
COKPAILIEHHOI'O YMHOXEHUS.

[IpumensTh npeoOpazoBaHue
MHOTOYJICHOB JJIsl PELICHUS] pa3IMuHbIX
3a]a4 U3 MAaTEMaTUKU, CMEKHBIX
MPEIMETOB, U3 PEATbHON MPAKTHKH.
3HAKOMUTBHCS C UCTOPUEH Pa3BUTHS
MaTeMaTHKU

Yuciia U BEIYUCIICHUA:
JIEITUMOCTD

10

JlenmuMOCTb LICIbIX YHCE]L.
CgorictBa genuMmoctu. [Ipocteie

M coCTaBHEBIC yncia. YETHEIE

1 HeuéTHbIe uncna. [Ipusznaku
nenuMocTd Ha 2, 4, 8,5, 3, 6, 9, 10,
11. TIpu3Haku AEIUMOCTH CYyMMBI U
MIPOU3BEACHUS LIEJIBIX YHUCEIT

npu perieHuu 3aaa4d. Hanbonpmmii
OoOIINI NeIUTENTh U HAUMEHBIIIEE
o0111ee KpaTHOE JIBYX YHCEl.
B3auMHO nipocTelie yncia.
Aunroput™m EBxinaa. Jlenenue

[IpuMeHATH CBOMCTBA JIEJIMMOCTH.
[IpuBOIUTH IPUMEPHI U PACIIO3HABATH
MPOCTHIC U COCTABHBIC YUCIIA, YETHBIC U
HEUYETHBIC YHuCIIa.

Jloka3pIBaTh U MPUMEHSITh MPU3HAKU
nenuMmoctd Ha 2, 4, 8, 5, 3,6, 9, 10, 11,
MPU3HAKH JIETMMOCTH CYMMBI U
MIPOU3BEACHUS LIEJIBIX YHCEIL.
Haxoaute HanOoIbIINK OO IEIUTED
¥ HauMeEHbIIee o0Iee KpaTHOE BYX
YHCell.

Pemiath npakTUKO-OPUEHTUPOBAHHbIE
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¢ octaTkoM. CpaBHEHHUS IIEIBIX
YHCEeT 10 MOAYITIO HaTypaabHOTO
qrcia

3aJ1auu, UCTIOIB3Ysl HanOOJIBIINNA 00T
JIEJINTENb, HAUMEHBIIIEE O0LIee KPaTHOE
JIBYX YHUCE.

Pacrio3HaBaTh B3aMMHO IIPOCTHIE YHCIIA.
[IpumensaTes anroput™ EBkina.
DopMyIHPOBATH ONPEAEICHHS JETUMOCTH
HalEJI0, YUCEJI, CPABHUMBIX 10 JTAHHOMY
MOZYJIIO.

BBITTONHATE 1€TI€HNE C OCTaTKOM

OyHKIMH: TUHENHASA
byHKIUSA

16

Jluneiinas ¢pyHKLHMS, €€ CBOMCTBA.
['pacdux nuueitHON QyHKIIHH.
I'paduk pyHkImu y = | X |.
Kycouno-3anannbie pyHKITUU

Pacnio3HaBaTh TMHENHYIO (PYHKIIUIO

y = kx + b, omuceiBaTh ¢€ cBOICTBA

B 3aBUCUMOCTH OT 3HAYEHUU

k03 durreHToB K u b.

Ctpouts rpaduku TUHEHHON QYHKITUH,
byHKIUU Y = | X |, KyCOUHO-3aJaHHOMN
byHKINH.

Hcnonb3oBath Hu(ppPOBHIE peCypChI
JUTSl IOCTPOEHUS TpauKOB (QYHKIMHA U
M3y4YE€HUsI UX CBOMCTB.

ITIpuBOAUTE PUMEPHI TUHEUHBIX
3aBUCUMOCTEH B peaibHbIX MPOLECCaxX U
SBJICHUSIX

YpaBHEHHS U CUCTEMBI
YPABHEHHI: CUCTEMBI
JIMHEWHBIX YPABHEHUMN

14

YpaBHeHUE C AByMs
nepemeHHbIMU. ['paduk muHeitHOTO
YPaBHEHUS C IBYMs [IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM MIIOCKOCTH
rpaduK JMHEMHOTO ypaBHEHUS C ABYMS
MEePEMEHHBIMU; MOJIB3YSACh TPAPUKOM,
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Cucrembl JINHEWHBIX YPaBHEHUI
C IBYMS ITIEPEMEHHBIMHU.
['padraeckuit MeTo1 pemIeHHS
CUCTEMBI JINHENHBIX YPABHEHUN
C AByMs IIepeMEHHbIMU. Penrenne
CHUCTEM JIMHEUHBIX YPABHEHUN

C IByMsI IIEPEMEHHBIMUA METOJIOM
ITOJACTAaHOBKHU U METOJOM
cnoxenus. Cucrema aByX
JIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMH KaK MOJEIIb
pPEATBLHON CUTYaIUU

IIPUBOJUTH IPUMEPHI PEILIECHHUS
YpaBHEHUS.

HaxoauTe penienre CuCTeMbI IByX
JIMHEWHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMM.

CocCTaBiATh U pelaTb CUCTEMY JBYX
JIMHEWHBIX YPABHEHUH I10 YCIOBUIO
3a/1a4M, HHTEPIPETUPOBATH

B COOTBETCTBUM C KOHTEKCTOM 3a7a4l
IIOJIyYEHHBIN PE3yJIbTaT

[ToBTOpEeHue, 00001ICHKE,
cucTeMaTu3anus 3HaHUHN

[ToBTOpEHNUE OCHOBHBIX MOHSTHI
Y METOJOB Kypca 7 Krnacca,
000011IeH1Ee 3HAHUI

Br1Ouparh, NpUMEHATH OLIEHUBATh
CIOCOOBI CPAaBHEHHUS YMCETl, BBIYUCIICHUH,
TO>K/IECTBEHHBIX NIPE0Opa30BaHUI
areOpanvecKkux BbIpaXKEHHM, peleHus
YPaBHEHUU U CUCTEM YPAaBHEHUH, 33/ 1aHUS
GbyHKIMA, aHATM3a U TTIOCTPOCHUS X
rpaduKoB.

Hcnonp30BaTh PyHKIIMOHAIBHO-
rpadudecKue npeIcTaBIeHUs

JUISL peIeHus 3a/1ay.

Ocy1iecTBISATh CAMOKOHTPOJIb
BBINOJIHSIEMBIX JEUCTBUU U CAMOIIPOBEPKY
pe3yabTaTa BIYUCIICHH,
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npeoOpa3oBaHuid, TOCTPOCHUH.
Pemats 3a1aun 3 peanbHOM KU3HU,
MIPUMEHATH MAaTEMATUYECKHUE 3HAHUS

JUIS PELICHUS 3a/1a4 U3 APYTUX MIPEIMETOB.

Pemarb TekcTOBBIE 3a/1a4u, CPAaBHUBATD,
BBIOMPATH CIIOCOOBI PEIICHUS 3a/1a41

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136

33



8 KJIACC

HCPAaBCHCTBA

CBoiiCcTBa YUCIOBBIX HEPABEHCTB.
Jloka3aTeabCTBO HEPABEHCTB.
HepaseHncTBo ¢ nepeMeHHOM.
Ctporue u HeCTPOTHe HEPABEHCTRA.
CroxeHne U1 yMHOXEHUE

YU CJIOBBIX HEPABEHCTB.
OueHnBaHue 3HAUCHUS
BBIPAXKEHUSI.

[TonsaTHe 0 perieHnu HepaBeHCTBA
C OJIHOU TTEpEMEHHON. MHOKECTBO
pEeLIEeHN HEPABEHCTBA.
PaBHOCHIIbHBIE HEPABEHCTBRA.
HepaBencTBo-cnencraue.
Yucnoseie MpoMexyTKU. JInnenHoe
HEPABEHCTBO C OJHOW NIEPEMEHHOM
Y MHO>KECTBO €0 PEUICHHM.
Pemenne nuHEeHBIX HEPABEHCTB

C OJTHOW TIEPEMEHHOM.

CucTteMbl IMHEHHBIX HEPABEHCTB

C OJTHOM mepemMeHHou. Pernrenue
TEKCTOBBIX 3a7a4 C OMOILBIO

HasBanue paznena Konunuectso OCHOBHBIE BUJIBI JEATEIBHOCTH
OcHOBHOE coepKaHue
(Temnl) Kypca 4acoB O0yJaroIIIXCS
YpaBHEHUS U HEPABEHCTBA: 20 UucnoBeie HEPABEHCTBA. @opMyIMpPOBATh CBOWCTBA YMCIOBBIX

HEPaBEHCTB, WJUTFOCTPUPOBATH UX
Ha KOOPAMHATHOM MPSMOM, TOKa3bIBATh
anreOpanyeck.

OreHnBaTh 3HAYCHUS BBIPAKCHHS,
UCIIOJIb3YsI HEPABEHCTBA.

[IpuMeHsTh CBOMCTBA HEPABEHCTB B XOJI€
peleHus 3aaad.

OHpeI[eJ'ISITI) PaBHOCHUJIBHBIC HCPABCHCTBA.

IIpuBOAMTE NpUMEpPHI PELICHUI
HEPABEHCTB.

PemaTe nMHEHBIE HEPABEHCTBA C OJTHOU
MEPEMEHHOM, CUCTEMbI JINHEWHBIX
HEPABEHCTB, N300paxaTh pelIeHre

Ha YUCJIOBOU MPSIMOMN, T0OKA3bIBATh
HEpPABEHCTRA.

PemaTe TeKCTOBBIE 3a/1a4U C TIOMOILBIO
JIMHENHBIX HEPABEHCTB C OJHOMN
MIEPEMEHHOM.

HccnenoBath TMHENHOE HEPABEHCTBO

C OJIHOM ITEPEMEHHOU

C mapameTpoM.
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JIMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOU

3HAKOMHUTBCS C UCTOPUEH pa3BUTHS
anreopsl

Yucna ¥ BEIYUCICHU
KBaJpaTHbIN KOPEHD

17

KBagpaTHbie kopHHU.
ApudmeTnueckuii KBaIpaTHBIN
KOPEHb U €10 CBOMCTBA. [loHsTHE
HWppalMOHATBHOTO YHUCIIA.
JlelicTBHS C HppallMOHATLHBIMU
yuciiamu. CBolicTBa AeiicTBUM

C MppalMOHATBHBIMH YHCJIAMU.
CpaBHeHUE UpPALIMOHATIBHBIX
yucena. MHOXECTBO
JICUCTBUTEIILHBIX YHCEII.
[IpencraBnenus o paCIIMPEHUAX
YHUCJIOBBIX MHOKECTB.
JlonmycTuMmble 3HAUEHUS
MIEPEMEHHBIX B BBIPAKEHUSIX,
coJiepyKaIux apu(pMEeTUICCKUE
KBaJIPATHbIE KOPHU.
ToxxnecTBEHHBIE TPEOOPA30OBAHUS
BBIPKEHUH, COJIEPKAIIAX
apudMeTHYECKHUE KBaIpaTHbHIC
KOpHU

@opMyIMpOBATH ONPEAECTICHUE
KBaJpaTHOTO KOPHs U3 YMCIIA,
apu(PMETUIECKOTO KBaJAPATHOTO KOPHSI.
[IprMeHATH Onepanuio N3BJICUYCHUS
KBaJpPaTHOTO KOPHS U3 YUCIIA, UCIIOJIb3YsI
IpU HEOOXOIUMOCTH KaJIbKYJISITOP.
OueHnBaTh KBaApaTHbIE KOPHU LIEJIBIMU
YUCIIaMU U IECATUYHBIMU IPOOSMHU.
CpaBHUBATH U yHOPSIOYMBATH
palMOHAIIBHBIE U UPPALIMOHAJIBHBIC YUCIIA,
3aIIMCaHHbBIE C TOMOIIBIO KBAIPATHBIX
KOpHEM.

BrinonHATh onepanuu ¢
MppalMOHAIbHBIMU YHCIIAMMU.

UccnenoBath ypaBHEHUE x2 = a, HaXOUTh
TOYHBIC U TPUOTMKEHHBIC 3HAUCHUS
KopHeii npu a > 0.

HccnenoBath cBOMCTBA KBaAPATHBIX
KOpHEH, IPOBOJS YNCIIOBBIE
DKCIIEPUMEHTHI C UCITOIb30BaHUEM
KJIbKYJISITOpA (KOMIIBIOTEPA).

Jloka3pIBaTh CBOMCTBA apU(METUUECKUX
KBaJPaTHBIX KOPHEW; IPUMEHATh UX
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JUJIs1 TIpe0oOpa30BaHUsI BRIPAKCHUIA.
BrInonHATh IpeoOpa3oBaHusl BIPAXKEHUH,
coAepKalIuX KBaJpaTHbIE KOPHHU.
Bripaxkath nepemMeHHbie U3 GopmMyi.
BpuncisaTh 3Ha4CHUS BBIPAXKEHU,
COJZIEpKAIMX KBAJAPATHBIC KOPHH,
HCIIOJIB3YS MPU HEOOXOAMMOCTH
KaJIbKYJIATOP.

Hcmonb30BaTh B X0/€ pEIICHUS 33124
3JIEMEHTAPHBIE MTPEICTABIICHHUS,
CBSI3aHHBIC C MMPUOIMHKEHHBIMU
3HAYCHUSIMH BEIUYMH.

3HAKOMUTBCS C UCTOPUEHN pa3BUTHS
MaTEMaTUKH

YpaBHEHUS U HEPABEHCTBA!
KBaJIpaTHbIE YPaBHEHUS

17

KBanparnoe ypaBuenne. opmyna
KOpPHEH KBaJIpaTHOTO YPABHEHMUSI.
KonunyecTBo 1eMCTBUTENBHBIX
KOPHEMN KBaJIpaTHOIO YPaBHEHMUS.
Teopema Buera.

YpaBHEHUS, CBOAUMBIE

K JIAHEMHBIM YPaBHEHUSIM

WJIY K KBaJPaTHBIM YPaBHEHUSIM.
KBanpatnoe ypaBHeHuUE

¢ mapamerpom. Pemenne
KBaJpaTHbIX YPaBHEHUN

Pacnio3HaBaTe ypaBHEHUS C OHOM
NEPEMEHHOM, KBAJPATHBIE YPABHEHHUS.
Onpenensats paBHOCWIbHBIE YPABHEHMUS.
IIprMeHsTh CBOWCTBA YPABHEHHUM C OJHOU
IIEPEMEHHON.

3anuceiBaTh GOPMYITy KOpHEH
KBaJIpaTHOTO YPaBHEHMS; pelllaTh
KBaJpaTHbIC YPAaBHEHUS — MOJIHbIE U
HEIOJIHbIE.

OnpenensaTs KOJUYECTBO IEHCTBUTEIBHBIX
KOpPHEW KBAJIPaTHOI'O YPAaBHEHUSI.
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¢ mapameTrpamu. Pemenue
KBaJpaTHbIX YPAaBHECHUH,
COZIEPIKAIINX 3HAK MOJIYJIS.
YpaBHEHHE KaK MaTeMaTU4eCKas
MOJIEJIb PEATBHON CUTYAIUU.
Peuenue TekCTOBBIX 3a1a4

C IIOMOIIIBIO KBAPaTHBIX
YpPaBHEHUM

HaGnrogaTe 1 aHAIM3UPOBATH CBS3b
MEX]Ty KOPHIMU U KO3 HUITUSHTAMU
KBaJpaTHOTO YPAaBHEHHSI.
dopmynupoBaTh TeopeMy Buera, a Taxkxke
0o0paTHYIO TE€OpEMY, IPUMEHATh 3TU
TEOPEMBI JJIs PEILICHUS 3a1a4.
[TIpoBOANTE MPOCTENIIINE UCCIIETOBAHUS
KBaJpaTHBIX YPaBHECHUII.

Pemmatb TEKCTOBEIE 3a1aUMH.
3HAKOMUTBCS C UCTOPUEN pa3BUTHUS
MaTeMaTUKH

AnreGpanveckue
BBIPAXKEHHUS: IPOOHO-
parrioHaIbHBIC BRIPAKEHUS

17

ParmmonanpHbIC BRIpOKECHUS.
ToxxnecTBeHHbIE TPeoOpa30BaAHUS
palMOHAJIBHBIX BBIPAKCHUH.
Anrebpandeckas 1poob.
JlomycTumMble 3HaYCHUSA
NEePEMEHHBIX B APOOHO-
pallOHATBHBIX BBIPAKCHHSX.
OCHOBHOE CBOMCTBO
anredpandeckoi 1poou.
Crnoxxenune, BBIYUTAaHHE,
YMHOKCHHE U JICTICHHC
anreOpandecKux IpoOei.
Bo3zBenenue anredpandeckoit
JpoOHU B CTETNIEHb

3anuceiBaTh aNreOpandecKue BhIPaKEHUS.
HaxoauTe nonycTumblie 3Ha4YCHUS
MEPEMEHHBIX B IPOOHO-pALIMOHATIBHBIX
BBIPAXKEHUSX.

BBINOMHATH 4MCIIOBBIC MOJICTAHOBKYU U
BBIYUCIISITh 3HAYEHUE JPOOU, B TOM YHUCTIE
C TIOMOIIIbIO KaJIBKYJISTOPA.
@opMyIUpPOBaTh OCHOBHOE CBOMCTBO
anredpanyeckoil IpoOu U NPUMEHSIThH €ro
JUTS1 TIpeoOpa3oBaHust ApoOei.
BBINOMHATH TOXK/1€CTBEHHBIE
npeoOpa3oBaHus paloOHaIbHBIX
BBIPAKCHU M.

BrITIOTHTE NelCcTBYS ¢ anreOpandecKuMu
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npooOsimu. [IpuMeHsTh mpeoOpa3oBaHUs
BBIPKCHUH JIUIsl pEILICHUS 3a/1a4.
BripaxaTth nmepeMeHHbIe 3 GOopMyIT
(pusngecKuX, TECOMETPHUIECKHUX,
OITUCHIBAIOIINX OBITOBBIC CUTYAIIHH )

VYpaBHEHUS U HEPABEHCTBA! 19 JpoGHo-parmoHalibHbIe Pacno3naBaTh 1poOHO-paliiOHaTbHBIC
JIpOOHO-pallMOHATBHbBIC ypaBHeHus1. Perenue npoOHO- YpaBHEHHUS.
ypaBHEHHUS pallMOHAJIBHBIX YPaBHEHUM, Pemate qpoOGHO-paimoHaIbHbIE
CBOJIAILUXCSA K JIMHEHHBIM UM K ypaBHEHUSI, CBOJIAIIUECS K TUHEUHBIM UITN
KBaJpaTHbIM YPABHEHHUSIM. K KBa/IpaTHBIM YPaBHEHHUSIM, UCIIOJIb30BaTh
Pemienne apoOHO-paliMOHAIBHBIX METO]I 3aMEHbI IEPEMEHHOM.
YPaBHEHUN METOJOM 3aMEHBI PemaTte TekcTOBBIE 3a/1aUn
nepeMeHHOM. PellieHre TeKCTOBBIX anredpandyeckuM CrocoOoM: ePEeXOUTh
3aJ1a4 ¢ MOMOUIbIO APOOHO- OT CJIOBECHOUW (POPMYJTUPOBKH YCIOBUS
palMOHAJIBHBIX YPABHEHUI. 3aJlayy K alredpanyeckon MoJIeTu MyTéM
['paduueckas uaTepnperanys COCTaBJICHUS YPaBHEHUS;, pPEIIaTh
YPaBHEHHUH C ABYyMsI IEPEMEHHBIMU | COCTaBJICHHOE YPaBHCHHE;
MHTEPIIPETUPOBATH PE3YJIbTaT.
Hcnonb30BaTh rpauiecKyro
WHTEPIIPETALNI0 YPABHEHUM C ABYMS
MePEMEHHBIMU
OyHKUINUH 15 OO6nacth onpeneneHus u Hcrnonb30BaTh PyHKITMOHAITBHYIO

MHO>XECTBO 3HAUYCHUN (DYHKITHH.
CrnocoOsI 3a1aHust QyHKIIHA.
I'paduk ¢pynkumru. YreHrue CBOUCTB

TEPMUHOJIOTHIO U CUMBOJIHKY.
Haxoauts 001acTh onpeenenus 1
MHOKECTBO 3HAU€HUI (PYHKIUU.
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¢yskun o e€ rpaduxy. [Ipumepsr
rpaduKoB QYHKITUH, OTPAKAFOITUX
peanbHbIE MPOIIECCHI.

OyYHKIMH, OTIUCHIBAIOIINE MIPSIMYIO
¥ 00paTHYIO NPOMOPIHOHATBHBIE
3aBUCUMOCTH, UX TpadUKH.

Dynkuu Y = X2,y = X3, y=4X,

k .
Y=_ U UX CBOUCTBA
X

BoeraucnsaTs 3HaueHust QyHKIHHN, 32 TaHHBIX
dbopmynamu (ipu HEOOXOAUMOCTH
HCII0JIb30BATh KAJIBKYJISITOP); COCTaBISATh
TaOJIUIIbI 3HAYCHUH (QYHKITUH.

OnuceIBaTh CBOMCTBA (PYHKIIMK HA OCHOBE
e€ rpaduyeckoro npeICTaBICHUS.
Haxonuts ¢ momornisio rpaduka GyHKINH
3HAYEHUE OJTHOM U3 PaCCMaTPUBAEMBIX
BEJIMYMH T10 3HAYEHUIO JPYTOM.
UccnenoBarh npuMepsl rpauKoB,
OTPAKAIOIIUX PEAJIbHBIC MPOIECCHI U
aBieHus. [I[puBoauTh MpUMEpPHI MPOLECCOB
Y SBJICHUM C 33IaHHBIMHA CBOMCTBAMM.
Bripaxats popmysoit 3aBUCUMOCTb
MEK]1y BEJTMYMHAMU.

OnuceIBaTh XapaKkTep U3MEHEHUS OTHOU
BEJINYMHBI B 3aBUCUMOCTH OT U3MEHEHUS
JIPYTOH.

Pacno3naBaTh BU/IbI M3ydaeMbIX (PYHKITUH.

CrpouTts rpaduxu Gynkumii y = X%,y = X3,
k

Y= Y=
X

Hcnonb3oBath GyHKIMOHATBHO-
rpaduyueckue npeacTaBICHus

JUISL pELLICHUS U UCCIIEI0BAHUS YPABHEHHI
Y CHCTEM YPaBHEHUHU.
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[TpumensTs uudpoBbIe pecypchl
JIJISL TIOCTPOCHHMS TPpapUKOB U
HCCIIeIOBAaHUS CBOMCTB (DYHKITUI

Anrebpandeckue
BBIPAKCHHSI: CTCTICHU

14

CrereHs ¢ eJIbIM IoKa3aTeleM U
€€ CBONCTBA.

CrangapTHblii BU uncia. Pasmepsl
00BEKTOB OKPY>KAIOIIETO MUPA,
JTATEIIBHOCTD MPOLIECCOB

B OKpPY’KaIOIlIEM MUpPE

DopMyIMPOBATH ONPEICIICHUE CTEIICHU
C IIEJIBIM ITOKa3aTEJICM.
DopMyIMPOBaTh, 3aIIUCHIBATH

B CUMBOJIMYECKOU opMe n
WUTIOCTPUPOBATH TPUMEpPaMU CBOMCTBA
CTEIICHH C IICJIBIM ITOKa3aTeJIeM.
[IpuMeHATH CBOMCTBA CTENECHU

JUJIs1 IpeoOpa3oBaHus BEIPAKEHUH,
COJIEp>KAIIUX CTEMECHHU C IEJIbIM
MOKa3aTeyIeM.

BrImmoaHATE 1eHCTBUSA ¢ YHCIIaMH,
3alMCaHHBIMU B CTAH/IAPTHOM BUJIC
(YMHOX€EHUE, JIeJICHHE, BO3BEICHHE

B CTETICHB).

[Tonyuath npecTaBiaeHUE O 3HAYUMOCTU
JICICTBUTEJILHBIX YMCEII B TPAKTUYECKOMN
JIESITEIBHOCTH YEJIOBEKA.
AHaNMM3UpOBaTh U JACNIaTh BHIBOJIbI

O TOYHOCTHU TIPUOTUKECHUS
UppaIMOHATBLHOTO YKCIIA TPU PEIICHUU
3aj1ad4.

OKpyIJIsSITh UPPALIMOHAIBHBIEC YUCTIA,
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BBINOJIHATH PUKUJIKY PE3ybTaTa
BBIYMCJICHU, OLIEHKY 3HAUYE€HHI YHCIIOBBIX
BBIPAKCHUH

Hucna v BBIYUCIICHUS: 7 JleneHue ¢ ocTaTKoM. DopMyIUPOBATH ONPEICIICHUS ACTUMOCTH
JNETUMOCTD CpaBHEHHS LIEIIBIX YHCEIT HAIIEJIO, YHCEJ, CPABHUMBIX 110 JAHHOMY
110 MOJYJIKO HATYPAJIBHOI'O YHCIIA. MOZYJIIO.
CBoiicTBa CpaBHEHMI 110 MOJYJIIO. BBINOIHATH €JIEHUE C OCTATKOM.
OcTtaTku CyMMBbI U MIPOU3BEACHUS Jloka3bIBaTh U MPUMEHATH CBOWCTBA
10 TaHHOMY MOZYJIIO CPaBHEHUH 110 MOJYIIIO.
HaxoauTe oCcTaTKN CyMMBI U
IIPOU3BEACHUS 110 TAHHOMY MOJIYJIIO
[ToBTOpEHue, 06001IEHNE, 10 [ToBTOpEHME OCHOBHBIX MOHATHIA U | BbIOMpaTh, IPUMEHATH OLIEHUBATH

cucTeMaTH3alus 3HAaHUN

METOJ0B KypCOB 7 U 8 KJIaCCOB,
0000111eH1e 3HAaHU T

CIOCOOBI CPAaBHEHUS YKCEl, BEIUUCIIEHUH,
TOKJIECTBEHHBIX MpeoOpa3oBaHUi
BBIPAKEHN, PEIEHUS] YPABHEHUH U
CUCTEM YPaBHEHUM, HEPABEHCTB,
MOCTPOEHUS TPaPUKOB.

OcyliecTBAsATh CAMOKOHTPOJIb
BBINOJIHAEMBIX JCHCTBUN U CAMOIIPOBEPKY
pe3yabpTara BIYNCICHNH,
npeoOpa3zoBaHUM, MOCTPOCHUM.

Pemate 3anaum U3 peanbHOU )KU3HH,
IIPUMEHSATh MaTEMaTUYECKUE 3HAHUS

JUIS PELIEHUS 3a/1a4 U3 APYTUX NPEIMETOB.
Pewiats TeKCTOBBIE 3a/1a4l, CPABHUBATb,
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BBIOMPATH CITOCOOBI PEIICHUS 3aaUH.
Hcnonp3oBath (HyHKIIMOHATIBHO-
rpaduyecKue npeacTaBICHUsS

JUISL peLIeHUs 3a/1a4

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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9 KJIACC

HYJIA (DYHKIIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA (DYHKIUH,
MPOMEKYTKH BO3PACTAHUS U
yObIBaHUS PYHKIIUHU, YETHBIC U
HEUYETHBIEC (DYHKLIMH, HAUOOJIbIIEE U
HavMeEHbIIee 3HaUYCHUS (PYHKIUU.
[TocTpoenue rpadukoB PyHKIUI
C TIOMOIIIbIO TPE0OpPa30BAHUM.
KBanparneii tpéxuiien. Kopau
KBaJpaTHOI'O TPEXUJICHA.
Paznoxxenue kBagpaTHOro
TPEXWICHA HA JINHEVHBIE
MHOXXHTEJIH.

KBagpatuunas pyHkuus u eé
cBoiictBa. [lapabosa, KoopauHATHI
BEPIIMHBI TapadoJIbl, OCh
CUMMETPHUH NapadoIbl.
[TocTpoenue rpaduka
KBaIpaTUYHOU (DYHKIIHMH.
[Tonoxenue rpaduka
KBaIpaTUYHOUN (PYHKIIUU

HasBanue paznena Konunuectso OCHOBHBIE BUJIBI JEATEIBHOCTH
OcHOBHOE coepKaHue
(Temnl) Kypca 4acoB O0yJaroIIIXCS
OyHKIMU 25 @yukuusa. CBoiicTBa PyHKIUNI: OnuceIBaTh MOHITHE «(PYHKITHS.

[IpumeHsTh cBOKCTBA (PYHKIMI: HYJIN

(1)YHKI_[I/II/I, IMPOMCIKYTKH 3HAKOIIOCTOAHCTBA

GbyHKIIUH, TPOMEKYTKH BO3pACTaHUS U
yObIBaHUS QYHKIUH, YETHBIE U HEUETHBIE
(GyHKUIHMH, HanOOJIbIIEE U HAUMEHbLIEE
3Ha4Y€HUS PYHKIUU.

Pacrio3naBaTh KBaJIpaTHbII TPEXUIIEH,
yCTaHaBJIMBATh BO3MOKHOCTh €0
pa3I0XKeHUs] HA MHOKUTEH,
packia/bIBaTh Ha JIMHEHHbBIE MHOKUTEIN
KBaJpaTHBIN TPEXUJIEH C
HEOTPHULATEbHBIM TUCKPUMUHAHTOM.
PacniozHaBath KBaIpaTUUHYIO (DYHKIIHIO
o gopmyie.

[TpuBOIUTH IPUMEPHI KBaAPATHIHBIX
3aBUCUMOCTEN U3 pEAIIbHOM KU3HH,
(bU3HUKH, TEOMETPUH.

BrisiBnsiTh 1 000011aTh 0COOEHHOCTH
rpaduka

KBaJIpaTHYHON PyHKIIMH

y =ax?+ bx + c.
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B 3aBUCUMOCTH OT €€
koa¢dpunmentoB. Micnonb3oBanue
CBOWCTB KBaJAPAaTHYHOU (PYHKIIUH
JUISL pEIICHUS 3a/1a4.

Crenennble GyHKINU

C HaTypaJIbHBIMHU [10KA3aTEIISAMHU,
uX rpauKu U CBOWCTBA.

I'paduku GyHkImit: y =~/x, y==3x,
y =1[x|

Onpenensats KOOPIUHATHI BEPIITUHBI
napaboJIbl, 0Ch CHMMETPHH MTapadOJIbI.
Ctpouts rpadMKu KBaJApaTHIHBIX
byHKIUH, 3a1aHHBIX POopMYyTIaMU BUIA
y = ax’,

y=ax*+q,y=X+b)?+c

y =ax?+ bx + c.

BoInonHATE mocTpoeHue rpagukoB
GyHKIHIA ¢ TOMOIIBIO TPpeoOpa30BaHU
BUJIA:

f(x) = 1(x) + a; f{(x)=>f(x + a); T(x) =
kf(x), f(x) =1(] x 1), f(x) = [f(x)].
Pacnio3naBaTh cTenieHHbIC QYHKIINH

C HATypaJbHBIMH MTOKA3aTeNsIMHU, CTPOUTD
rpaduKy CTENEeHHBIX QYHKIIHMA

C TOoKa3arensiMu 2 u 3.

Hcnonb30BaTh CBOMCTBA IPaPUKOB
CTENICHHBIX QYHKIIUN C HATYPaTbHBIMH
MOKa3aTeJsIMU TP PEIICHUH 3a/1a4.
Ctpoutb rpaduku GyHKIHHA Y = /X ,
y=3Ix,y=1[x|

AHaM3UpOBaTh U IPUMEHSTH CBOHCTBA

M3YYEHHBIX QYHKIIUH ISl UX TOCTPOCHUS,
B TOM YHCJIE€ C TOMOIILIO IU(PPOBBIX

pecypcoB
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YpaBHEHUS U HEPABEHCTBA!
KBaJIpaTHbIC HEPABEHCTBA

15

[TonsiTHE O peleHnn HEPABEHCTBA
C OJJHOW MEPEMEHHON. MHOXKECTBO
pellIeHU HEpABEHCTRBA.
KBanparHbie HepaBeHCTBA C OHOM
IepeMeHHOM. Penienre HepaBeHCTB
rpadUueCKUM METOJIOM U METOJIOM
MHTEpBaioB. HepaBeHCTBa,
coAepkKaIlre 3HaAK MOJTYJIS.
CucTeMbl HEPaBEHCTB C OJTHOU
IIEpEeMEHHOM. Pelrenne TeKCTOBbIX
3a71a4 C MTOMOIIbIO HEPABEHCTB,
CHUCTEM HEPABEHCTB.

HepasencTBo ¢ nByms
nepeMeHHbIMU. Perenue
HEPABEHCTBA C JIBYMSI
nepeMeHHbIMU. [ 'papuueckuit
METO/]I PELICHUSI CUCTEM
HEPABEHCTB C JIBYMSI
nepeMeHHbIMU. CUCTEMBI
HEPABEHCTB C IByMs IEPEMEHHBIMU

YuraTh, 3aUCHIBATH, TIOHUMATb,
HMHTEPIIPETUPOBATh HEPABCHCTBA;
UCIIOJIb30BaTh CUMBOJIUKY H
TEPMHUHOJIOTHIO.

BrinonHaTh npeodpa3zoBaHusi HEPABEHCTB,
MCIIOJIB30BaTh JIsl TpeoOpa3oBaHus
CBOMCTBA YHMCJIOBBIX HEPABEHCTB.
Pacno3HaBaTh KBaipaTHbIE HEPABEHCTBA
C OJIHOM NIEPEMEHHOM.

Pemiats kBagpaTHOE HEPABEHCTBO
rpauuecKuM METOJIOM U METOJIOM
MHTEPBAJIOB.

Pemiath kBajipaTHbIC HEPABEHCTBA,
UCIIOJB3YA I'pauuecKue MpeICTaBICHUS.
Pemiats HepaBEHCTBA, COJIEpKALIUE 3HAK
MOJTYJISL.

N3o0paxkats pernieHrne HepaBeHCTBA

C OJHOW MEPEMEHHON U CUCTEMBI
HEPABEHCTB HA KOOPAMHATHOM IIPSMOM,
3aMUChIBATh PEIICHUE C TTOMOIIBIO
CHUMBOJIOB.

OcBauBath ¥ MPUMEHSTH HEPABEHCTBA
[P PEIICHUU PA3TUYHBIX 33/1a4, B TOM
YUCJIE NPAKTUKO-OPUEHTHPOBAHHBIX.
Pacrnio3zHaBaTe HEpaBEHCTBO C ABYyMs
MepPEMEHHBIMU.
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[TpumensTh rpaduuecKkuit METO] peIIeHUS
CHUCTEM HEPABEHCTB C ABYMI
[IEPEMEHHBIMU

ypaBHeHI/ISI N HCPABCHCTBA:
YpPpaBHCHUS, HCPABCHCTBA
U UX CUCTEMBbI

25

bukBanpaTHble ypaBHEHUS.
[IpuMepsl TPUMEHEHU METOIOB
PaBHOCWIBHBIX MPE0Opa30BaHMIA,
3aMEHBI IIEPEMEHHON,
rpaduuecKoro MeToja nmpu
peleHnn ypaBHeHU! 3-i u 4-1
CTEIICHEM.

Pemenue 1poOHO-parinoHaIbHBIX
YpPaBHEHUI U HEPABEHCTB.
Pemenue cucrem ypaBHeHUM

C ABYMSI IIEPEMEHHBIMU.
Pemenne npocrenmmx cucteM
HEJIMHENHBIX YPABHEHUH C IBYMS
nepeMeHHbIMU. [ 'papuueckuit
METOJ PEILIEHUSA CUCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMs
nepeMeHHbIMU. Crucrema IByX
HEJIMHEWHBIX YPABHEHUU

C ABYM: IICPCMCHHBIMHA KaK MO/JICJIb

peaabHOU CUTYAlUH.
Cucrema HEIMHENHBIX YPAaBHEHU
C IapaMeTpoM.

Pemate OMKBaipaTHBIE YpaBHEHUS.
[IpuMeHATh METOIbI PABHOCUIIBHBIX
npeoOpa3zoBaHmil, 3aMEHbI IEPEMEHHOM,
rpauyecKoro MEeToa Mpu perieHuu
ypaBHEeHUH 3-i 1 4-1i CTENeHeil.
Pemats npoOHO-palioHaIbHbIe
YpaBHEHUS U HEPABEHCTBA.
Pacnio3HaBaTh TMHENHHBIE ypaBHEHUS
C IBYMsI IEPEMEHHBIMH.

Crtpoutsb rpaduku ypaBHEHUH, B TOM
YHCJIE UCIIOJIb3YSI HU(PPOBBIE PECYPCHI.
Pewars npocreiime CUCTEMBI ABYX
HEJINHEWHBIX YPAaBHEHUU C IByMs
NEePEMEHHBIMH.

[IpuBoauTh rpaduyeckyro
MHTEPHPETALUIO PELICHUS YPaBHEHUS
C IBYMsI IEPEMEHHBIMU U CUCTEM
YPaBHEHUH C IBYMs [IEPEMEHHBIMU.
Pemmath TeKCTOBEBIE 3a/1aUH
anreOpanyeckuM CrocoooM.
HccnenoBarh cUCTEMBI HETMHENHBIX
YPaBHEHUM C IapaAMETPOM.
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[Ipocreimme HepaBEeHCTBA C IBYMS
NEPEMEHHBIMHU U KX CUCTEMBI

Pemars npocrenme HepaBeHCTBA
C IBYMS ITIEPEMEHHBIMHU U UX CUCTEMBI

YuciioBele
HOCJIETOBATEILHOCTH
U TIPOTPECCUU

25

[TonsiTre yncnoBou
IOCIeA0BaTENbHOCTH. KOHEUHBIE U
OeCKOHEYHbIE
MOCJIEI0BATEIbHOCTH.
OrpannyeHHas
MOCJIEI0BATEIbHOCTh. MOHOTOHHO
BO3pacTaroias (yObIBaroIasi)
MOCJIeI0BaTENbHOCTh. CIIOCOOBI
3a1aHus MTOCIEA0BATEIbHOCTH:
OITMCATEIIbHBINA, TAOIUYHBIM,

C IOMOIIII0 (POPMYITBI N-TO YJIeHa,
PEKYPPEHTHBIN.

Apudmernueckas u
reOMETpUYECKas MPOrPECCU.
CBoiicTBa 4JICHOB
apu(pMeTHYeCcKon u
r€OMETPUYECKON MPOTPECCUI.
@opmyJIbl N-TO YJIeHA
apupMeTHYecKon u
r€OMETPUYECKON MPOTPECCUI.
®opMyJTIbl CyMMBI MIEPBBIX N
YJIEHOB apu(PMETHUUECKOU U
r€OMETPUYECKON IPOTPECCUN.

OcBauBaTh ¥ MPUMEHATHh HHICKCHBIC
0003HauYEHUs1, CTPOUTH PEUYEBBIC
BBICKA3bIBaHUS C UCIIOJIb30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOU C TIOHATHEM
MOCJIEIOBATEILHOCTH.

Onpenenste BUABI NOCIEA0BATEILHOCTEH:
OTpaHUYCHHAS TIOCTIEA0BATEIHEHOCTD,
MOHOTOHHO BoO3pacTarorias (yobIBaromias)
MOCJIETIOBATEILHOCT.

AHanu3upoBath (popmyiy N-ro uieHa
MOCJIETOBATEILHOCTH WITH PEKYPPEHTHYO
(bOpMyITy U BEIYUCIISTH YJICHBI
MOCJIEIOBATEILHOCTEH, 3aIaHHBIX dTUMHU
dbopmynamu.

VYcraHaBnMBaTh 3aKOHOMEPHOCTh

B MIOCTPOCHUH MOCJIEI0BATEILHOCTH,

€CJIM BBIITHCAHBI TIEPBBIC HECKOJIBKO

€€ YJICHOB.

PacnioznaBaTh apudpMeTHIECKYIO U
T€OMETPUYECKYIO TIPOTPECCHH TTPU PA3HBIX
cnoco0ax 3agaHus.

Pemate 3amauu ¢ HCOIB30BaHUEM
dbopmyI1 N-To uiieHa apudMeTHIECKON
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3amauy Ha IPOIICHTHI, OAHKOBCKHE
BKJIa/Ibl U KPEJIUTBHL.
[IpencraBienue 0 CXOAUMOCTH
MIOCJIEA0BATEIBbHOCTH,

0 CyMMHUPOBaHUHU OECKOHEYHO
yOBIBAIOIIEH reOMETPUUECKON
IIPOTPECCHUH.

MeTton MaTeMaTHYECKON
uHaykuuu. [Ipocreimue nmpumepsl

Y TEOMETPUYECKON IPOTPECCUN, CYMMBI
MIEPBBIX N YJICHOB.

N300pakaTh YWICHBI MOCIEA0BATEILHOCTH
TOYKAMH Ha KOOPAUHATHON

MIJIOCKOCTH.

PaccmaTtpuBars npuMepsl IPOLIECCOB U
SBJICHUMN U3 PEAIbHOM KU3HU,
WUTIOCTPUPYIOIIUE U3MEHECHUE

B apU(PMETHUUECKOI MTPOrpeccuH,

B F€OMETPUYECKON MPOrPECCUMU;
M300pakaTh COOTBETCTBYIOIINE
3aBUCUMOCTH rpaduyeCKu.

Pemiats 3aaun Ha IPOIIEHTHI, 0AHKOBCKHUE
BKJIaJIbl U KPEAUTOBAHUE.

[IpencraBnars OECKOHEUHBIE
MepruoANICCKHE IPpOOH B BUIC
OOBIKHOBEHHBIX.

3HAKOMUTBCS C IOHATUEM CXOJIUMOCTH
MOCJIEA0BATEILHOCTH, HAXOIUTh CYMMY
OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON
MIPOTPECCUH.

[IpuMeHsTh METO MaTEMAaTHUECKOM
WHTYKIIVH.

3HAKOMUTBCS C UCTOPUEH pa3BUTHS
MaTeMaTUKH
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Anrebpanyeckue
BBIPKEHUS: CTETICHb
C paIOHAIbHBIM
roKazaresem

12

Kopens n-it ctenenu. CoiicTBa
KOpHs N-ii ctenienu. CTeneHb

C pAlMOHAJIBHBIM IMOKA3aTEJIEM

U e€ CBOMCTBA.

ToxnecTBEHHbIE TPEOOpa30BaAHUS
BBIpAKEHUMN, COJIEPKAIIUX KOPEHB
N-i creneHu. ToXKoeCTBEHHBIC
npeoOpa3oBaHus BRIPAKCHUM,
COAEpKaIIUX CTCIEHb

C pallMOHAJIBHBIM TTOKa3aTeIeM

@opMyIMpPOBATh ONPEACIICHUS KOPHS
N-U CTENIEHU U CTETIEHU C PAllMOHAIIBHBIM
ITOKA3aTEIIEM.

[IpuMeHSTh onepanuo U3BJICUYCHHUS
KOpHs N-U CTENEeHU, UCTIOb3YS

PpU HEOOXOAMMOCTH KaJIbKYJISITOP.
BbIunciiATh 3Ha4YEHHUE CTENIEHU

C pallMOHAJIBHBIM ITOKA3aTEIIEM.
OueHnBaTh 3HaYEHUE KOPHA N-U CTEIICHH,
3HAQ4YEHUE CTENECHH C PAllMOHAIBHBIM
IIOKa3aTeJIeM LEJIbIMU YACIaMU U
JECATUYHBIMU TPOOSMHU.

CpaBHHBATh M yNIOPSAA0YMBATH
paluMOHAJIBHBIE U HPPALIMOHAIIBHBIE YUCIIA,
3aIMCaHHbBIE C IOMOIIBIO KOPHS N-U
CTEIICHH, CTEIIEHU C PALIMOHAIIBHBIM
MTOKA3aTEIIEM.

BBINOIHATH TOXKIECTBEHHBIE
peoOpa3oBaHMsl BEIPAKCHUS,
COJZEpIKAIIEr0 KOPEHb N-U CTETIEHU,
CTEIICHb C PALIMOHAIIBHBIM IIOKA3aTEJIEM.
3HAKOMUTBCS C UCTOPUEN PA3BUTHS
MaTeMaTHUKH

[ToBTOpEeHue, 06001ICHHE,
cUcTeMaTH3anus 3HAaHUU

34

Uwucna v BeIuMcieHus (3amuch,
CpaBHEHHUE, ICUCTBUS

OnepupoBaTh NOHATHEM YHCIOBOTO
MHOKECTBA.
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C JeUCTBUTEIHLHBIMU YHUCIIAMU,
YUCJIOBas MpsAMast; MPOIEHTHI,
OTHOIIICHUS, TTPOTIOPIINH;
OKpyTJIEHHUE, MPUOTIHKEHUE,
OIICHKA)

AKTyanu3upoBaTb TEPMHUHOJIOTHIO U
OCHOBHBIE JICHCTBHUSI, CBSI3aHHBIE

C YHCIJIAMH: HATYypaJIbHOE YUCIIO, TPOCTOE
Y COCTAaBHOE YHUCIIO, IEITUMOCTh
HaTypaJIbHBIX YHCEI, TPU3HAKU
JIEIAMOCTH, LIEJIOE€ YUCII0, MOTYJIb YUCIIA,
OOBIKHOBEHHAS U JIECATUYHAS APOOb,
CTaHJAPTHBIN BUJI YUCIIA,
apu(pMeTUYECKU KBaAPATHBINA KOPEHb.
BpInonHATh 1€MCTBUS, CPAaBHUBATH U
YIIOPSAI0YMBATh YKCIIA, IPEICTABIISITH
YyyCila HA KOOPAUHATHOU IIPSIMOW,
OKPYTJISITh YKCJIA; BBITIOJHATH TPUKUIKY
Y OLICHKY PE3yJIbTaTa BHIYMCICHUMN.
Pemats nipaktryeckue 3agauu,
coAepKallye MPOLEHTHI, 1071, YaCTH,
BBIPAKAIOLINE 3aBUCUMOCTH:

CKOpPOCTb — BpeMsI — paCCTOSIHUE,

[I€Ha — KOJIMYECTBO — CTOUMOCTb,

00BEM pabOTHI — BpeMsl —
MPOM3BOJUTEIBHOCTD TPYA.

Pazbupats peanbHbIC KU3HCHHbBIE
CUTyaIuu, popMyIupoBaTh UX Ha SI3bIKE
MaTEMATUKH, HAXOJAUTh PELICHHUE,
MIPUMEHSS] MATEMAaTUYECKHUM arapar,
MHTEPIIPETUPOBATH PE3YJIbTAT
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TekcToBbIe 3a7auu (pelieHue
TEKCTOBBIX 3a/1a4 apUPMETUUECKUM
U aareObpanyeckuM criocodoamu)

PemaTte TexcToOBBIE 3a/1aUn
apu(PpMETHIECKUM CITOCOOOM; U3BIICKATh
HE0OXO0MMBbIE TaHHbIE, TPEACTABICHHbBIC
B BepOaJIbHOM, rpayUuecKoOM 1
TaOJUYHOM BHJIE.

PemaTe TekCTOBBIE 331241 C TOMOIIBIO
BBEJICHUSI IEPEMEHHBIX, COCTABIISATh
ypaBHEHUSI, HEPABEHCTBA, CUCTEMBI
ypaBHEHUHN U HEPABEHCTB IO YCIOBHIO
3a/lauu

Anrebpanyeckue BbIpaKeHUS
(mpeoOpazoBaHue anredpandecKux
BBIPKEHUM, TOMTYCTUMBIE
3HA4YCHUS)

OnepupoBaTh MOHITUSIMU:

CTEIEHb C LEbIM MOKa3aTeNeM,
apu(pMeTUYEeCKU KBaIpaTHBIN KOPEHD,
MHOTOYJICH, ajireOpandeckas 1poob,
TOXAECTBO.

BEITOIHATE OCHOBHBIE IEUCTBUS:
BBITIOJIHSATH PacUeThI 10 hopmyJiam,
npeoOpa3oBbIBATH IIENbIe, APOOHO-
palOHAJIbHBIC BBIPAKEHUS

Y BBIPAXKEHUS C KOPHIMHU,
pEeann30BbIBaTh PA3JIOKEHUE
MHOT'OYJIEHa Ha MHOXHUTEIH,

B TOM YHCJIE€ C UCTIOJIB30BaHUEM (HOPMYJT
Pa3HOCTH KBAJIPATOB, CYMMBI U pPa3HOCTHU
KyOOB, KBajJipaTa CyMMBbI M Pa3HOCTH,
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Ky0a CyMMBI U pa3HOCTH; HAXOAUTh
JIOTTYCTUMBbIE 3HAUEHUS TIEPEMEHHBIX

JUTs1 IpOOHO-pallMOHATBHBIX BBIPAXKEHUH,
KOpHEH.

MozenupoBaTh ¢ TOMOIIBIO GOpPMYIT
peanbHbIE IPOLIECCHI U SIBJICHUS

@yHKIMHU (IOCTPOCHKE, CBOWCTBA
U3YYEHHBIX (DYHKIIHIA;
rpaduyeckoe peieHne ypaBHeHU!
1 UX CHCTEM)

OnepupoBath NOHATUAMHU: QPYHKIHS,
rpaduk GyHKIHMH, HYJIH QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
POMEXKYTKH BO3PACTAHUS, TPOMEKYTKH
yObIBaHUs, HAMOOJIbIIIEE U HAUMEHBIIIEE
3HauYeHUs (PYHKIUH.

AHann3upoBaTh, CPABHUBATb,
00CyX/1aTh CBOMCTBA (DYHKIIMI, CTPOUTD
uX rpaukH.

OmnepupoBaTh MOHATHIMHE: TIpsMast
MIPOTIOPIIMOHANIBHOCTD, OOpaTHas
IPONOPLUUOHAIBHOCTD, JIMHEWHAs
byHKUMS, KBaApaTUuyHas QyHKINS,
napabona, rurnepoora.

Hcnonb30Bath rpaduKy AJ1s ONpeIeIeHUs
CBOMCTB, IPOLIECCOB U 3aBUCUMOCTE,
JUTSL peTlieHus 3aa4 U3 IPYTUX yIeOHBIX
MPEIMETOB U PEAIBHOMN KU3HU;
MOJIETTMPOBATH C IOMOIIBIO I'pa(hUKOB
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peabpHbIE IIPOLIECCHI U SIBJICHUS.
BripaxkaTts popmynamu 3aBUCUMOCTH
MEXK]ly BEJIMYUHAMU, MOJIEIINPOBATH
peanbHbIe IIPOLIECCHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136
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denepanbHas pabouas nmporpamma | Marematuka. 7-9 kimaccel (YriyOJ€HHBIH ypOBEHb)

OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«TEOMETPHUSI» HA YIJTYBJEHHOM YPOBHE B 7-9 KJIACCAX

INOACHUTEJIBHAA 3AIITMCKA

['eomeTpust Kak OJMH U3 OCHOBHBIX PA3/EJIOB IIKOJHLHON MaTeMaTHUKU, UMEIOIIHMA
CBOCH IIeNIbI0 00ECHeunTh U3Y4YCHHE CBOMCTB M Pa3MepoB (PUTyp, WX OTHOIICHUN H
B3aMMHOE pPAaCIOJIO)KCHUE, OMUPAEeTCsl Ha JOTHYECKYI0, JO0Ka3aTelIbHYI0 JIMHUIO.
[leHHOCTH, W3y4YEHHUS TEOMETPHUM Ha YPOBHE OCHOBHOTO 00IIero oOpa30BaHUS
3aKJTI0YAeTC B TOM, YTO OOYYaIOIMMICS YYUTCS TMPOBOAWTH JOKa3aTeIbHBIC
pacCyXJIeHUs, CTPOUTHh JIOTMUECKHE YMO3AaKJIIOYEHUs, JOKa3blBaTb HCTUHHBIE
YTBEPKJICHUS I CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, POBOJIUTH PACCYKICHHUSI
«OT TIPOTHUBHOTO», OTIWYATh CBOWCTBA OT TMPHU3HAKOB, (OPMYIHPOBATH OOpaTHBIC
yrBepxacHus. Ocoboe 3HaUeHHWE JOoKa3aTeNlbHas JUHHUS HMEET id YriayOnEHHOTO
W3YYCHUS MaTEMaTHKH.

[{enpro W3ydeHHs] TEOMETPHUH SIBIISICTCS MCIIOJIB30BaHUE €€ KaK MHCTPYMEHTa MPHU
pElIeHNH KaK MaTeMaTHYeCKHX, TaK U MPAKTUUECKUX 3a/1a4, BCTPEYAIOIINXCS B peaTbHOM
xu3HU. OOydaromuiicss JOJKEH HAyYUThCA OMPENENsATb T€OMETPUUYECKYI0 (QUrypy,
ONKCHIBATh CJIOBAMH YEPTEX WM PHUCYHOK, HAWTH IUIOMAAh 3EMEIHHOTO ydYacTKa,
paccuuThiBaTh HEOOXOJIMMYIO [JIMHY OINTOBOJIOKOHHOTO Kabens uiu TpeOyembie
pa3Mmepbl rapaxa Jjisi aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpAasi, BHIYUCIHTEIIbHAS
JUHUS B W3y4YCHUH reoMmeTpuu. [Ipym pemreHnmm 3amad TPaKTHYECKOTO XapakTepa
OOYYAIOIIMICS YYUTCSI CTPOUTH MATEMATHUYECKHUE MOJIETU PEATbHBIX >KU3HEHHBIX
CUTyallii, TPOBOJUTH BBIYUCICHHUS U OIEHUBATH aJE€KBATHOCTh IOJTYYECHHOTO
pe3ynbpTaTa.

Oco6eHHOCTh YUeOHOTr0 Kypca yriryOaEHHOT0 H3yUYEeHHS TEOMETPUH COCTOUT B TOM,
41O 00yYaronIuecs: He MPOCTO 3HAKOMSITCS C ONPECIEHHBIMUA MOHSATUSMU, @ YBEPEHHO
oBiazieBatoT uUMHU. CyIIeCTBYIOIME TEMBbI MPOTrpaMMbl 0a30BOr0 Kypca T€OMETPUHU
u3yJaroTcsa Ha Oojiee TUIyOOKOM YypOBHE, a oOydaromuecss MpUOOpETaloT YyMEHUS,
MTOMOTAIOIE UM YBEPEHHO NMPUMEHSATHh CBOW 3HAHMS HE TOJIBKO B MaTEMAaTHKE, HO U
B CMEXXHBIX TIPEAMETaX, Mpexkae Bcero Gu3nke U HHPOPMATHKE, a TAKKE TOJIb30BATHCS
MOJIYYCHHBIMU 3HAHUSIMU TIPU PEIICHUN MTPAKTUYECKUX 3a71a4.

CornacHo yuyeOHOMY TUTaHy B /—9 Kjaccax u3ydaeTcst yriyOoJIEHHBIN ydeOHBIN KypC
«'eomeTpus», KOTOPBIM BKIIOYAET CJICIYIONIUE OCHOBHBIE PAa3/Cibl COACP>KAHUS:
«Hauamna reomerpun», «TpeyroabHukn», «OKpPYKHOCTBY, «UeThIPEXYTOJbHUKNY,
«ITomobuey, «dmeMeHThl TpUroHOMETpuN», «ILmomanmy, a Takke «MeTo KOOpAUHATY,
«Bexkrtops», «IIpeoOpazoBanus MIOCKOCTH.

OO0miee 4YMCIO 4YacoB, PEKOMEHJOBAHHBIX [JI1 H3y4YeHHs Yy4eOHOro Kypca
«['eomerpusi», — 306 gacos: B 7 kmacce — 102 gaca (3 uaca B Hememo), B 8 kiacce —
102 yaca (3 yaca B Henenmo), B 9 kinacce — 102 yaca (34aca B Heaeno).
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COAEPXKXAHUE OBYUYEHUA

7 KJIACC

HauaJja reomerpun

HcTopust BOSHUKHOBEHUS Y Pa3BUTHS reoMeTpun. HavaibHble MOHATHSI TEOMETPUMU.
Touxka, mpsmas, oTpe3ok, nyd. I[loHsate o0 akcuome, Teopeme, T0Ka3aTeIbCTBE,
ONPENICIICHUH.

B3anmHoe pacnonoxeHne TOYEeK Ha npsamMou. M3mepeHue IIuHBI OTpe3Ka,
PaCCTOSTHUE MEXKIY TOUYKAMH.

[TonymnockocTs u yrois. Bunel yrinos. MI3Mepenue BeIMUrH YrioB. BepTrkanbHble
Y CMeXHBbIE yTiibl. [[apaienbHble U epneHAuKyYJIIapHbIe npsiMble. PaccTossHUE OT TOUKH
10 mpsiMoii. bruccekTpuca yrina.

Jlomanas. Buasl nomasbix. JlnuHa smomaHou. MHoroyroneHuku. Ilepumerp
MHOTOYTOJIbHUKA. [IOHSITHE O BBITYKIIBIX U HEBBITYKIIBIX MHOTOYTOJIBHUKAX.

[lepBuuHBIE pECTaBICHUS O PAaBEHCTBE (PUTYP, UX PACTIONOKEHUN, CHMMETPHUH.

[Ipocrenmue nnocrpoenus. UHCTpyMEHTHI 111 U3MEPEHUMN U IIOCTPOCHUH.

TpeyroabHuKu

Buael  TpeyroiapHMKOB:  OCTPOYT'OJIBHBIE, IPAMOYIOJIbHBIE, TYIOYIOJIbHBIE,
paBHOOEIpEHHbIE, paBHOCTOPOHHUE. Mennana, OUCCEKTPUCa U BHICOTAa TPEYTOJIbHUKA.

PaBencTtBo  TpeyrosbHUKOB. IlepBpli M BTOPOM NPU3HAKUM  PABEHCTBA
TPEYroJIbHUKOB. PaBHOOeNpeHHbIE TpPEyroJlbHUKA U UX cBoWcTBa. [Ipu3Hak
paBHOOEIPEHHOTO TPEYTrOoIbHUKA. TpEeTHil MprU3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHomIeHUsT MEXAy CTOpOHaAaMHW U yIJIaMu TpeyroiabHuka. HepaBeHCTBO
TpeyroJibHuKa. HepaBeHCTBO O AJIMHE JIOMAHOM.

CumMmetrpuunbie ¢Gurypbl. OCHOBHBIE CBOMCTBA OCEBOM cCHUMMeETpuH. [Ipumephl
CUMMETPHUHU B OKPYKAIOLIEM MUDE.

ITapaanensHbie npsMbie. CyMMa yrji0B MHOTOYTOJIbHUKA

[TapannenbHOCTD NPSIMBIX, UICTOPUYECKHUE CBEIEHUSA O IIOCTYJ1aTe EBKInaa u o posu
JloObaueBCKOro B OTKPBITUM HEEBKIMJOBOM reomeTpun. CBoiicTBAa W NpPHU3HAKH
NapajuleNIbHbIX NpAMbIX. CymMMa YIJIOB TPEyTrOJbHHUKA. BHEIIHME YIiibl TPEYrOJbHUKA.
CymMMa BHYTPEHHUX YIJIOB MHOTOYTOJIbBHMKA M CyMMa BHEIIHMX YIJVIOB BBIITYKJIOTO
MHOT'OYT'OJIbHUKA.

IIpssMoyroabHbIE TPEYI0JIbHUKHU

IIpr3Haku paBeHCTBA NPSAMOYIOJBHBIX TPEYrOJbHUKOB. lleprneHmukyissp u
HakJgoHHas. CBOMCTBO MeEAWAHbl MPSIMOYTOJBHOTO TPEYTrOJIbHHUKA, MPOBEIAEHHOMN
K TUnoTrenyse. [ IpaMoyroiapHbIi TpEyroapHUK ¢ yriaom B 30°.

OxpyxKHOCTH
[ToHsATHS OKPY>KHOCTH M Kpyra. DJIEMEHTBl OKPYXHOCTH U Kpyra: [EHTpP, paauyc,
IAAMETP, XOpJa, UX CBOKMCTBA. B3aMMHOE pacmnoyIO)KEHUE OKPYKHOCTH U MPSIMOM.
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KacarenbHas u cekymias Kk okpyHOCTH. OKpYXHOCTb, BucaHHas B yroj. [Ipocreiiiue
MOCTPOCHUS C TIOMOIIBIO IUPKYJIS U JIMHEHKH.

I'eomeTpuUyecKkue MecTa TOUEK

ITonATHE O TEOMETPUUECKOM MECTE TOUEK. [[puMepBbI rEOMETPUIECKUX MECT TOUEK
Ha IUIOCKOCTH. buccekrpruca yrna W CepelMHHBIM NEPHEHAUKYISAP K OTPE3Ky Kak
reoMeTpuieckue Mecra Touek. OnrcanHast OKpy>KHOCTbh TPEYTOJIbHUKA, €€ HeHTp. MeTon
r€OMETPUYECKUX MECT TOUYEK MPH PEIICHUHU T€OMETPUUECKUX 3a1a4.

ITocTpoeHus ¢ TOMOIIBIO UPKYJISA U JIMHEHKH
Hctopuueckue cBeneHusi. OO0CHOBAHUS NMPOCTEUIINX MOCTPOEHUH, ATambl 3a4a41
Ha IIOCTPOCHMS, PEIICHUE 3a/1a4 HA IOCTPOCHUE HUPKYJIEM U JIMHEUKOM.

8 KUIIACC

YeT1bIpéxyroJabHUKH

[Tapannenorpamm, ero npu3Haku U cBorcTBa. IIpsiMoyronbHUK, poMO, KBaipaT, UX
npusHaKku U cBoiictBa. Tpanenus. PaBHoOeapeHHas Tpanenus, €€ CBOIICTBa U IPU3HAKHY.
[IpssmoyrousibHas Tpanenns. CpeHss JMHUS Tpaneuuu.

Cpennsiss nuHUS TpeyrojapHUKa. MeToj yIBOEHUS MEIUaHbl TPEYrOJIbHUKA.
Teopema o nepeceueHun MeIMaH TPEYTOJbHUKA.

Teopema Paieca, TeopeMa 0 NPONOPLHUOHAIBHBIX OTpe3kax. Teopema BapunboHa
JUTSI IPOU3BOJIBHOTO YETHIPEX YT OJIbHUKA.

LleHTpanbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Tonobue TpeyrodbHUKOB, Kod(pduuueHnt mnogodus. IlpuszHaku momoOus
TpEeyroJbHUKOB. [IpuMeHenue moao0us mpyu pereHny reOMETPUIECKUX U MTPAKTUYECKUX
3asay.

IInomann

[Tonstue o mmomaau. CoiicTBa mioniaaei reomerpuueckux guryp. Ipocreitmme
dbopMysbl I TUIOMIAAM TPEYroJIbHUKA, MapajieorpaMma, pomba W Tpamneluu.
[Tnomaau nono6HbIX Guryp. OTHOIIEHKE TIOIIAAeH TPEYTr0JIbHUKOB.

Teopema IIugaropa
Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa mnpu pemeHun
PaKTUYECKUX 3aa4.

DJieMeHThI TPUTOHOMETPHUHU

CuHyC, KOCHMHYC, TaHI€HC W KOTAaHT€HC OCTPOro yIjia MPSIMOYTOIHHOTO
TpeyrojibHuKa. TpuroHomerpudeckue ¢ynkmuun yrioB B 30° 45° wu  60°
[IpomopiimoHanbHbIE OTPE3KU B IPSIMOYTOJILHOM TPEYTOJIbHUKE.

Yribl 1 4eTbIPEXYI0JIbHUKH, CBA3AHHBIE C OKPYKHOCTbIO
BrnucanHble M LEHTpaJbHBIE YIJIbI, YTOJ MEXKIY KacaTeIbHOM M XOpAOH. YTIIIbl
MEXy XOpAaMU U CEeKyIIMMH. BIMCaHHbBIE U ONMCAHHBIE OKPYKHOCTH TPEYTOJIbHUKA
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U 4YeThIpEXyrodbHUKU. CBONCTBA M MPU3HAKU BIHCAHHOTO YETHIPEXYTOJbHUKA.
B3aumHoe pacnonoxkenue AByX OKpyxkHocTed. Kacanme okpyxkHocrteid. OOmue
KacaTeIbHBIE K IBYM OKPYXHOCTSIM.

9 KJIACC

Pemenune TpeyroJibHUKOB

Cunyc, xocunyc, Tauredc yrioB ot 0° mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. DOpMyIbl NpUBeAeHUs. Pelenne TpeyroinbHUKOB. TeopeMa KOCUHYCOB H
TeOpeMa CHHYCOB. PenieHue NpakTUYECKUX 3a7Ja4 C HCIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CUHYCOB. Perienue 3a1a4 reoMeTpuyecKoi ONTHKHY.

Tpuronomerpudeckue HopMyIbl ISl TUIOMIAAN TPEYTOJIbHUKA, Mapajieiorpamma,
pombOa, Tpaneuun. Dopmyna ['epona. Dopmyna  WIOHAAU  BBITYKJIOTO
YeTBIPEXYTOJIbHUKA.

IoxoOue TpeyroJaLHUKOB

Xopapl W MOAOOHBIE TPEYTOJIBHUKH B OKPYKHOCTH. TeopemMa O MpOW3BEICHUU
OTPE3KOB XOpPJ, TEOPEMBbI O MPOU3BEACHUU OTPE3KOB CEKYIIUX, TEOpEMa O KBaJpare
KacaTeiabHOU. [IpuMeHeHre npu penieHnu reoMeTpudeckux 3agad. TeopeMbl UeBwl U
Menenas. [loHsTe 0 TOMOTETHH.

MeToa KOOpAMHAT

VYpaBHeHue TPsIMOM Ha MIIOCKOCTH. YTI0BOU KOADPHUIIMEHT U CBOOOIHBIN YJICH, UX
reoOMeTpUYeCcKuid cMbIc. llapannenbHOCTh M MEPHEeHIUKYISIPHOCTh MPSAMBIX (Yepes
yII0BOM KO3 (ULIKEHT).

VYpaBHeHHEe OKpyKHOCTH. HaxokIeHHe mepecedeHnii OKPYKHOCTEM M IPSMBIX
B KoopauHarax. @opmysa paccTOSHHAS OT TOYKH 10 npsaMou. Ilnomans
napajjieiorpaMmMa B KOOpPAMHATaX, IMOHATHE 00 OpPUEHTUPOBAHHOW TUIOIIA/IH.
IIpumMeneHne MeroJa KOOpAMHAT B IPAKTUKO-OPUEHTUPOBAHHBIX TI€OMETPUYECKHUX
3a/1a4ax.

BexTopsl

Bektopet Ha tuiockoctu. CliokeHHWE€ U BBIUMTAHUE BEKTOPOB — IMpaBuUia
TPEYTroJbHUKA W TapajuiesiorpaMMa. YMHOXEHHE BEKTOopa Ha yucio. KoopauHatbl
BekTOpa. CloXEHHWE W BBIUUTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHUCIO
B KoopauHaTtax. [[puMeHeHne BEeKTOpOB B (PU3HKE, LIEHTP MaccC.

[Tonsitue o 6a3uce (Ha MWIOCKOCTH). Paznoxenus: BekTopoB o 6azucy. CkanasipHoe
MPOU3BEJCHUE BEKTOPOB, T'€OMETPUYECKUM CMBICII W BBIp@XEHHUE B JIEKAPTOBBIX
KoopauHaTax.  J[ucTpuOyTMBHOCTH  CKaJsIpHOrO  mpousBeneHus.  CkaspHoe
pou3BeicHUuEe U TpoerupoBanue. [I[puMeHeHne CKalsipHOrO MPOU3BEICHUS BEKTOPOB
JUIST HAXOXKJICHWS JUIMH W YIJIOB. PellieHne reoMeTpuyecKkux 3ajad C MOMOIIbIO
CKJISIPHOTO MPOU3BECHUS.
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JIJITMHA OKPYKHOCTH U INIOIIAAb KPyra

[IpaBuiibHBIE MHOTOYTOJIBHUKH. J{1IMHA OKpy>)KHOCTHU. ['pagycHas u paauaHHas Mepa
yIJla, BBIYMCIECHHWE JUIMH JIyr OKpyKHOcTeu. llnomane kpyra, cekropa, CerMeHTa.
HcTopuueckue cBeieHUs1 00 M3MEPEHHUHU JUIMHBI OKPYKHOCTH U TUIOIIAIU KpyTa.

JIBHKeHUSI IJIIOCKOCTH

HenTpansaas cummetpusi. LlentpansHo-cummetpuunbie purypsl. [loBopot. OceBas
cumMeTpusi. PUrypel, CAMMETPUYHBIE OTHOCUTEIIBHO HEKOTOpPOW ocH. llapannenbHbiii
IIEPEHOC.

[TonsiTue nBuxkeHUs U ero cBoiicTBa. PaBeHctBo ¢uryp. IlposBiaenus cummerpun
B IIpUPOJE, IKUBOIIMCH, CKYJBNType, apxurekrype. Kommoznmmm nBuxeHun
(mpocreiimme npumepsl). [I[puMeHeHe B reOMETPUUECKUX 3aauax.

HPEIMETHBIE PE3YJIBTATDBI

K xoHIy o0yuyeHust B 7 kiaacce oOydyaroluiics MOJIyUUT CIAEAYIOLIUE MTPEIMETHBIE
pe3yJIbTaThI:

Pacnio3HaBaTh M3yu€HHBIE TeOMETpUUYECKHE (UTYPBI, OMPEACNATh WX B3aUMHOE
pacCIOJIOKEHUE, H300paxaTh TeOMETpUueckue (UTYphl, BBINOIHATH YEPTEKU
10 YCJIOBHIO 3aaun. V3mepsATs JMHEWHbIE W YIJIOBBIE BeIW4YMHBL. Pemars 3amaun
Ha BBIYMCJICHUE UIMH OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTh MPUKUAKY U OLICHKY JIMHEWHBIX U YTJIOBBIX BEJIMYMH IIPEIMETOB B PEAJIbHOU
KU3HH, Pa3MEpOB TMPUPOJHBIX OOBEKTOB. Paznuyath pasmepbl 3TUX OOBEKTOB
10 TTOPSAKY BEJIMYUHBI.

CTpouTh 4EPTEXKHU K TECOMETPUUECKUM 3a1a4aM.

[Tonp30BaTHCS MTPU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, UCIIOIB30BATh MMPU3HAKHU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUU 3a]1a4.

[IpoBOAMTE JOTUYECKUE PACCYXKICHUS C MCIIOJIb30BAHUEM TI'€OMETPUUYECKUX
TEOpEM.

[Tonmp30oBaTbCs  NpU3HAKAMU  PABEHCTBA  INPSIMOYTOJIBHBIX  TPEYTrOJIbHHUKOB,
CBOMCTBOM MEJHMAaHbI, MPOBEAEHHOW K THUIIOTEHY3€ NPSIMOYTOJIBHOIO TPEYTrOJIbHUKA,
B PEILICHUU F€OMETPUUECKHUX 3a]1a4.

OnpenensiTh NapauieNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cekymad. OnpenensaTe NapayieIbHOCTh MOPSIMBIX C TOMOIIBIO PAaBEHCTBA
PACCTOSIHUAN OT TOYEK OJHOM MPSAMOM IO TOUEK APYTrOU MPSIMOU.

Pemate 3amaun Ha kieTyaToi Oymare.

[IpoBOAUTH BBIUKMCIICHUS W HAXOJIUTh YHUCJIOBBIE UM OyKBEHHBIC 3HAYCHHUS YIJIOB
B TEOMETPUYECKHX 3aJayaXx C HCMHOJIB30BAHUEM CYMMBbl YIJIOB TPEYTrOJIbHUKOB
U MHOTOYIOJIbHUKOB, CBOWMCTB  YIJIOB, OOpa3oBaHHbIX NpU  TEPECEUCHUU
JIBYX NapaJuIeIbHbIX NPSMBIX CEKyIIeH. Pemare mpakTuueckre 3a1auu Ha HaXO0XKICHUE
YIJIOB.
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Brnaners monstueM «reomerpuueckoe Mecto Touek» (nanee - 'MT). Onpenensars
OMCCEKTpUCY yria U CEpeAUHHBIN nepneHAuKyIsp Kk orpe3ky kak ' MT. [lonas3oBaThes
nousituem ['MT mnpu noka3zarenbcTBE F€OMETPUUYECKUX YTBEPKIACHUN U MIPU PELICHUU
3a1ad.

DopMynUpOBATH OMNPEACIECHUS OKPYKHOCTH UM Kpyra, XOpJbl W JUaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIAJICTh UX CBOMCTBAMH. ¥ METh JOKA3bIBATh U MPUMEHSTH ITU
CBOMCTBA MPH PEIICHUH 33]1a4.

BrnaaeTts noHsATHEM OMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ uentp. Jloka3piBaThb M HCHOJB30BaTh (AKThl O TOM, YTO OHMCCEKTPHUCHI YIJIOB
TPEYTOJbHUKA IIEPECEKAIOTCA B OJHOM TOYKE, M O TOM, 4YTO CEpEIWHHbIC
MEPIEHANKYJISAPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Bnagetp moHsATHEM KacaTeNbHOM K OKPYXKHOCTH, IIOJIb30BATHCA TEOPEMOMU
O TEPHNECHAUKYIAPHOCTH KaCaTEJIbHOM W paguyca, MNPOBEAEHHOTO K TOYKE KaCaHWUS.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3 OJHOU
TOYKH, U IPUMEHSATH 3TO B PELICHUNA T'€OMETPUUYECKUX 3a/1a4.

Jloka3bIBaTh U NMPUMEHATH NPOCTEUIINE T€OMETPUYECKUE HEPABEHCTBA, IOHUMATh
VX IPAKTAYECKUN CMBICI.

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE IOCTPOEHHUSI C MOMOUIBIO LHUPKYJIS HU
JIMHENKHU.

K xoHy 00yuenust B 8 kiacce o0y4aromuiics NOJYyYUT CIETYIONINE IPEAMETHBIE
pe3yJIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, TI0JIb30BATHCS
MX CBOMCTBAaMHU IIPHU PEIIEHUN T€OMETPUUECKUX 3a1a4. PaznuyaTe Npu3HaKy U CBOMCTBA
napajuiesiorpaMma, pom6a u npsiMOyrojbHUKA, TOKa3bIBaTh UX U YBEPEHHO NPUMEHATH
IIPU PEIIEHUN T€OMETPUYECKUX 3aa4.

Hcrons30BaTh CBOKCTBA TOUKHU NIEPECEUEHUS MEINAH TPEYrOJIbHUKA (LIEHTpa Macc)
B PEILICHHUH 33/au.

Brnagets moHsATHEM CpelHEW JIMHUU TPEyroJbHUKAa W Tpamneluu, IPUMEHSATh HX
CBOMCTBA IIPU PELICHUM TeoMeTpudeckux 3anad. Mcmosb3oBare Teopemy Daneca u
TEOpEMY O NMPONOPLUUOHAIBHBIX OTPE3KaX, NPUMEHATh UX JUISl PELICHUS TPAKTUYECKUX
3a11ay.

Pacnio3HaBaTh LIEHTPaIbHO-CUMMETPUYHbBIE (PUTYPBI U UCIOJB30BaTh UX CBOMCTBA
P PELLICHUH 3a/1ay.

Brnagers moOHATHSIMH 1OAOOMS TPEYrOJbHUKOB, Koddduimenta mnoaoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB IMOJOOHBIX TPEYroJbHUKOB. VMeTh mpencTaBieHHe
0 mpeoOpa3zoBaHuU TOA00MS M O MOAOOHBIX (urypax. [lonb3oBaTbes MpU3HAKaAMU
noj00Msl TPEYroJbHUKOB IpU PEIIEHUH TeOMEeTpUyYecKux 3anad. JlokasbiBath u
IPUMEHATh OTHOLIEHUS MPONOPLUUOHAIBHOCTA B MPSMOYTOJIBHBIX TPEYTOJIbHHUKAX.
[TpumeHsTh mogo0ue B MPaKTUYECKUX 3aadax.
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BbIBOIUTE M MCTOIB30BATh NpOcTedine GOpMysbl AJis IUIOIMAAN TPEYTrOJIbHUKA,
napajuiesorpaMmma, pom0a u Tpanenui. Beraucnate (pa3imaHbIME CIIOCO0aMM ) TIIOMIATh
TPEYroJIbHUKAa W IUIONIAJAM MHOTOYTOJNIbHBIX (Uryp (moas3ysich, riae HEOOXOIMMO,
KaJIbKYJSITOpOM).  3HaTh  OTHOILIEHUE  IUIOLIAJeH 0JI00HBIX ¢buryp U
MPUMEHSTh MPU PEIICHUH 3aaad. [[puMeHATh MOJyYEeHHbIE YMEHHUSI B MPAKTUYECKHUX
3a/layax.

[Tonb3oBaTbes  Teopemoit  Iludaropa myis  pemieHuss TE€OMETPUYECKUX U
MpakTH4ecKux 3anad. CTpOMTh MATEMAaTUYECKYH0 MOJENb B NPAKTUYECKUX 3aJayax,
CaMOCTOATENBHO JIeTIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JITTUHBI.

BrageTs NoHATHEM BOUCAHHOTO M LICHTPAIBHOTO YIJIa, yIiia MEX1y KacaTeJIbHOU 1
XOpAOW, OMUCAHHOW W BIHUCAHHOW OKPYKHOCTH TPEYTOJIbHUKA W YETBHIPEXYTOJbHUKA,
MIPUMEHSTh UX CBOMCTBA IPU PEILICHUH 33]1a4.

[IprMeHSTh OTyYECHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMATUYECKUE MOJEIH
I 3a7a4  peaJbHOM JKM3HM UM TPOBOAUTH COOTBETCTBYIOIIUE BBIUYUCICHUS
C TMPUMEHEHHWEeM TMOJ00Us ¥ TPUTOHOMETpUM (MOJB3YACh, TIJe HEO0OXOAUMO,
KJIBKYJISITOPOM).

K xoHiry 00yuenus B 9 kiaacce 00y4aromuics MOJy4YUT CIEIYIONUE MPEIMETHBIC
pEe3yJbTaThI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIMH OCTPHIX YIJIOB, YMETh HAaXOAUTh C HX
MOMOIIBIO  Pa3fUYHbIE DJIEMEHTHI MPSMOYTOJIBHOTO TPEYrojibHUKAa («peuieHue
MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY»). Haxomauth (¢ MOMOIIBIO KaJbKyJISTOpA) JJIMHBI U
YTJIBI JJ1s1 HETAOIMYHBIX 3HAUCHUH.

[Tonb3oBaTbes (popmynaMu TPUBENEHHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM JUISI HAXOXICHHS COOTHOLICHWUHM MEXIAYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU.

Jloka3plBaTh TEOpPEMY CHHYCOB M TEOpPEMY KOCHUHYCOB, IIPUMEHATh HX
JUTSL HAXOXKICHUST PA3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA («PEUICHUE TPEYTOJBHUKOBY),
MpY PELICHUU T€OMETPUUECKUX 3a7ay. [ [puMeHsATh MOTydYeHHBbIE 3HAHUA MPU PEIICHUU
IIPAKTUYECKHUX 3a/ad.

[IpyMEHSITP TPUTOHOMETPUIO B 3aJa4ax HAa HAXO0XKJACHUE IUIOLIAIHW, BBIBOJIUTH U
BJIQJICTh ~ TPUTOHOMETPUYECKUMH  dopMylaMH i IUIOHMAAU  TPEYyrojbHUKa,
napajiesorpaMma, pom0a, Tpamelnuu, BBIBOJUTh W MpUMEHATH (Gopmyny ['epona u
dbopmyIy IS TUIOMIAAN BBITYKIIOTO YETHIPEXYTOJbHUKA.

Nmeth npeacTaBieHne 0 TOMOTETUH, IPUMEHATh B IPAKTUYECKUX CUTYaALIUSX.

Hcnons3oBath Teopembl UeBbl 1 MeHenas rmpu pemeHnu 3a1ay.

Hcnonb30BaTh TEOpEMBbI O BIMCAHHBIX YIilax, YIiaxX MEXIy XOpJaMH (CEKYIIUMH )
U yrile MEXIy KacaTeabHOW M XOpPAOM MNpH PEHIEHUH TE€OMETPUYECKUX 3a/ad.
Jloka3bIBaTh U NMPUMEHATH TEOPEMBI O MPOU3BEACHUNA OTPE3KOB XOPA, O MPOU3BEICHUN
OTPE3KOB CEKYLIMX, O KBaJpaTe KacaTeJIbHOM.
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denepanbHas pabouas nmporpamma | Marematuka. 7-9 kimaccel (YriyOJ€HHBIH ypOBEHb)

Branets noHsTHEM KOOpAMHAT HA IJIOCKOCTH, pabOTaTh C ypaBHEHHEM MIPSIMOM
Ha IJIOCKOCTH. BrajeTh MOHATUSMHU YIIIOBOTO KO3(PduilMeHTa U CBOOOAHOTO 4JIEHA,
MOHUMATh UX FTEOMETPUUECKUIN CMBICI U CBA3b YIII0BOI0 KOA(PUIIMEHTA C BO3pACTaHUEM
U yObIBaHMEM JMHEHHOW (GyHKIMH. YMETh peliaTb METOJIOM KOOPAMHAT 3ajadyH,
CBS3aHHBIC C TMApaJUICIbBHOCTBIO WU MEPHNECHANKYISIPHOCTBIO MPSAMBIX, NEPECEUYEHUEM
MPSIMBIX, HAXOKJICHUEM TOUEK MEPECECUECHUS.

BriBonuTh U BIAAETh YpaBHEHUEM OKPY>KHOCTH. Mconb30BaTh METOA KOOPAUHAT
JUISL HAXOXKJICHHSI TEepeceueHUuM OKpYXKHOCTe u mnpsMbiX. Biamers dopmynamu
paccTOAHMUS OT TOYKH 10 NMPSMOM, ITUIOIIAIN MapajuiesiorpaMMa B KOOpJIMHATAaX, UMETh
NOHATHE 00 OpUEHTUPOBaHHON mIomanu. I[lonb3oBaThCs METOJOM KOOpPAMHAT
Ha IJIOCKOCTH, IPUMEHATH €T0 MPU PELIEHUU TEOMETPUUECKUX U MPAKTUYECKHUX 3a/1a4.
[IpuMeHATP METOA KOOPAMHAT B IPAKTUKO-OPUEHTUPOBAHHBIX TI€OMETPUUYECKHUX
3a7a4yax.

Bnaners noHATHEM BEKTOpA. YMETh CKIAAbIBATh U BBIUUTATH BEKTOPBI, YMHOXKATh
Ha 4YHCJO, BJIAACTh MpaBUJIAMU TPEYroJbHUKA W Mapauienorpamma. Bianers
IIPAKTUYECKUMHU UHTEPIIPETALUAMU BEKTOPOB. Y BEPEHHO IOJIb30BAaTHCS KOOPAUHATAMHU
BEKTOpa. BinaaeTp Cl10KeHueM U BBIYUTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOPA HA YUCIIO
B KOOpJIMHATAX.

Nmets mpencraBienue o 0Oasuce (Ha TIUIOCKOCTH). PackmanbiBaTh BEKTOPHI
no Oasucy. PacknaapiBaTh BEKTOpbI CHJ € TIOMOIIBIO MPOCHHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOLIECHUU. [IpUMEHATH NOMydYEeHHbIE 3HAHKUS B MPOCTEHUIINX
bu3nUecKux 3ajadax.

Bnagerp mnoHATHEM CKaIAPHOTO IPOU3BEACHUS BEKTOPOB, I[OHUMATh €r0
F€OMETPUYECKUM CMBICI U YBEPEHHO IIOJIB30BATHCS €r0 BBIPAXKEHUEM B JEKAPTOBBIX
KOOpJIMHATax. 3HATh JUCTPUOYTUBHOCTh CKAJISPHOTO TIPOU3BEACHUS U €ro CBs3b
C mmpoeunpoBaHueM. [ IpuMeHsATh CKAISIPHOE TPOU3BEIACHUE BEKTOPOB Il HAXOXKICHUS
JUIVH 1 yTJIOB. Pemars reoMeTpuyecKue 3a1a4u C IOMOILBIO CKAIIPHOTO IIPOU3BEACHHUS.
Hcnonb30BaTh CKaIsipHOE MPOU3BEICHUE BEKTOPOB B alreOpandeckux W (PU3nuecKux
3aja4ax.

Brnagers nmoHATUAMH NPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI
YT OKPY>KHOCTH Y PAJUaHHON MEPHI yIJia, BBIYMCIATH IUIOMIAAb KPyra U €ro 4acTeu.
[lonnmate cMmbicT uucna 7. [IpUMEHATH T1OJyYEHHBIE YMEHHUSI IIPU PELICHUU
MPAKTUYECKUX 3371a4. 3HATh UICTOPUYECKUE CBEICHNUS 00 U3MEPEHUU IITUHBI OKPY>KHOCTH
Y IUIOLIAIA KpyTa.

Nmets mipeacTaBieHre O MpeoOpa3oBaHUU TIJIOCKOCTH, O JBIKEHHSIX. Haxomuthb
OCH, WEHTPhl CHUMMETpUU (uUryp, WEHTPH TMOBOPOTA, HAXOAUTH KOMITIO3UIIUN
npoctermux mnpeoOpazoBanuif. [IpuMeHSTH ABMKEHHUS TUIOCKOCTH TPU PEIICHUU
r€OMETPUUECKHX 3a7a4.

[IprMeHTh NOTy4YEHHbBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIHN
JUI  33Ja4d  peajbHOW JKWU3HM W IPOBOJAUTH COOTBETCTBYIOLIME BBIYMCIICHUS
C TpPUMEHEHHWEM TMOJ00US ¥ TPUTOHOMETPUYECKHX (YHKIUH (TONB3YysCh, Tl
HEO0OXOMMO, KAJIbKYJIITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ha3Banue paznena KonnuectBo OcHOBHBIE BUJIBI ICATEILHOCTH
OcHOBHOE cofepKaHne
(Temnl) Kypca 4acoB O0yJaroIIIXCS
Hauana reometpun. 28 HcTopust BOSHUKHOBEHHUS U 3HAKOMUTBHCS C UCTOPUEN pa3BUTHUS

[Ipocrenmmue
reOMETPUYECKUE (PUTYPBI

U UX CBOMCTBA. MI3MepeHue
reOMETPUYECKUX BEJIMYUH

pa3BUTHUSI TEOMETPUH.
HauanbHble NOHATUSA TEOMETPUU.
Touka, npsimasi, OTPE30K, JIyY.
[TonsTue 06 akcrome, TeopeMe,
JI0OKa3aTEIbCTBE, ONPEICICHUN,
CBOWCTBE, MPU3HAKE.

B3anmHoe pacnosinokeHue Touek
Ha npsiMou. 3sMepenue IvHbI
OTpE3Ka, paCCTOSHUE MEXKITY
TOYKaMH.

[TonymnockocTs U yron. Bubl

yriioB. MI3mepenne BenyuH yriios.

BepTukanbHble U1 CMEKHBIC YTJIbI.
[TapannensHbie 1
MEePIECHANKYJIAPHBIC MPSIMBIE.
buccexrpuca yrina.

Jlomanas. Buapl nomanbix. J{auHa
JIOMaHOW. MHOTIOYTOJIbHUKH.
[IepumeTp MHOTOYTOJILHUKA.

r€OMETPUH, MPUMEHEHUEM F€OMETPUU
B PEAIBHOM KU3HU.

@opMyIUpPOBATh OCHOBHBIE OHSTUS,
OINPEIEIICHNUS U AKCUOMBI.

Pacno3naBaTh n3yueHHbIE
reoMeTpudecKkue (GUrypsbl, ONPENesaTh UX
B3aMMHOE PAaCIOJI0KEHUE, BBITTOIHATh
YEpTEXK 10 YCIOBUIO 3aJa4H.

N3MepsTh TMHEWHBIE U YTIIOBbIE
BEJINYMHBI TEOMETPUUECKUX U
MPAKTUYECKUX OOBEKTOB.

OrnpenensiTe «Ha Iias3» pa3Mepbl peaibHbIX
00BEKTOB, MMPOBOJIUTH IPYOYIO OLIEHKY UX
pa3MepoB.

PemaTe 3a/1aun Ha BBIYMCIICHUE JJIMH
OTPE3KOB U BEJIUYHH YIJIOB.

Pemath 3agaun Ha B3aUMHOC
pacnoioKeHUe reOMETPUYECKUX PUTyYP.
[IpoBouTh KilaccuPUKaAIMIO YTIIOB,
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[TonsiTHE O BBIMYKJIBIX U
HEBBINYKJIIBIX MHOTOYTOJIbHUKAX.
NHCcTpyMEHTBI 11 U3MEPEHUM U
IMOCTPOCHUM

BBIYHCIISITh IMHENHBIE U YTJIOBBIE
BEJIMYMHBI, TIPOBOAUTH HEOOXOTUMBIE
JI0Ka3aTEJIbHBIE PACCYKICHHUS.

Bbraucnsate nepuMeTphl MPOCTEUIMX GUryp,
JIOMAaHBIX.

Paznuuats BBITYKIIbIE U HEBBIYKJIBIE
MHOTOYTOJIBHUKH, PaBHBIE (PUTYPHI.
[IpoBOAUTE IPOCTEUIIINE TOCTPOCHUS U
M3MEPEHUS C TIOMOIIbIO UHCTPYMEHTOB

TpeyroJbHUKN

19

Menuana, GuccekTpuca 1 BhICOTa
TPEYTOJIbHUKA.

PaBeHCTBO TpeyrosbHUKOB.
[IepBbIit 1 BTOpOW PU3HAKH
PaBEHCTBA TPEYTOJIbHUKOB.
PaBHOOEIpeHHBIE TPEYTOJIBHUKH U
ux cBouctaa. [Ipu3Hak
pPaBHOOEPEHHOTO TPEYTOJIbHUKA.
Tpernii npu3HaK paBEHCTBA
TPEYTOJIBbHUKOB.

@urypsl ¢ 0CEBOM CUMMETPHUEH.
[Ipumepsl cummeTpun

B OKpY’KarolleM MUPE

Pacnio3HaBaTh mapel paBHBIX
TPEYTrOJIHLHIUKOB HAa TOTOBBIX YepTexKax
U Ha KjeT4aTtoi Oymare (C ykazaHueM
MIPU3HAKOB).

OmnpenensiTh Mapbl paBHBIX TPEYTOJILHUKOB
B T€OMETPUUYECKUX KOH(DUTYpaIusIX

(c ykazaHueM MPU3HAKOB).

BreiBoauTh criecTBus (paBeHCTB
COOTBETCTBYIOIIHUX AJIEMEHTOB)

U3 PAaBEHCTBA TPEYTrOJIbHUKOB.
Hcnonb30BaTh MpU3HAKN PAaBEHCTBA
TPEYTOJIHHUKOB B PEIICHUH
reOMETPUUYECKUX 3a/1a4.
dopMyaMpoBaTh ONpeACTICHUsS
OMCCEKTPHUCHI, BEICOTHI, MEHAHBI
TPEYTroJbHUKA; CEPETUHHOTO
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IIEPIICHIUKYJIPA OTPE3KA; IEPUMETPA
TPEYroJbHUKA, OCH CHMMETPUU QUTYPBHI.
Pacno3naBath hurypsl ¢ oceBoi
CHUMMETPHUEH.

Paznuuaths NOHATHS CBOWCTBA U MPU3HAKA,
dhopMyIHpoOBaTh COOTBETCTBYIOIINE
JIOTUYECKNE YTBEPKICHHUS.

Jloxa3pIBaTh ¥ MPUMEHSTH CBOWCTBA U
IPU3HAKU PaBHOOEIPEHHOTO
TPEYTOJIbHUKA B PEILICHUH
reOMETPUYECKHX 3a/a4.

CTpouTh YepTeXH, pelaTh 3a1a41

C IIOMOUIBIO HAXO0KJIEHUS PABHBIX
TPEYTOJILHUKOB.

Hcnonb3oBath HU(GPOBBIE PECYPCHI

JUISL TIOCTPOEHUM U UCCIIETOBAHUS CBOMCTB
u3y4yaeMbiX GUryp u KoHpuUrypauum

[TapannensHoCcTh. CymMa
YTJI0B MHOTOYTOJIbHUKA

15

[TapannenbHOCTh NPSAMBIX.
CBoiicTBa M IPU3HAKU
NapaJlJIebHBIX MPSIMBIX.

CyMMa yriioB TpeyroJjbHUKa.
BHemHue yribl TpeyrojabHUKA.
CyMMa BHYTpEHHHUX YTJIOB
MHOTOYTOJIbHUKA U BHEIIIHUX YTJIOB
BBITYKJIOTO MHOT'OYTOJIbHUKA

®opMyIHpPOBaTh NOHATHE MAapaLIEIbHBIX
MPSAMBIX, HAXOJIUTh MPAKTUYECKHE
IPUMEDBI.

3HAKOMUTBCS C UCTOPUEN PA3BUTHS
reOMETpUH, MATHIM NocTynaToM EBKina,
3HaueHueM padbot JlobaueBckoro.
N3yuaTh CBOICTBA yT0B, 00pa30BaHHBIX
IIPU MEPECEUEHU U NTAPAJUIEIbHBIX MPSAMBIX
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CEKyIIIEH.

IIpoBOAUTE NOKA3aTENBCTBA
MAPAJUICITBHOCTH ABYX MPSIMBIX

C MOMOIIIBIO YTJIOB, 00pa30BaHHBIX

MIPY NIEPECECYEHUN ITUX MPSIMBIX TPEThEH
MIPSAMOM.

Paznuyarth CBOMCTBA U IPU3HAKU
MAPAJIICITBHBIX MPSIMBIX, TPUMEHSTh UX
MIPY PEIICHUU FT€OMETPUUECKUX 3a]1a4.
Beruuciisite cymmy yriioB TPEYroJbHUKA,
CyMMY BHYTPEHHUX YTJIOB
MHOTOYTOJIbHUKA U BHEITHUX YTJIOB
BBINYKJIOTO MHOTOYTOJIbHUKA.
HaxoauTp unciaoBsic 1 OyKBEHHBIC
3HAYCHUS YTJIOB B TEOMETPUYECKUX
3a7]a4ax C UCMOJIb30BAaHUEM TEOPEM

0 CYMME€ YIJIOB TPEYTOJIbHUKA U
MHOTOYTOJIbHUKA.

[IpuMeHTh OTy4YEeHHBIE 3HAHUS

MIPHU PEIICHUU T€OMETPUUECKUX

3aj1a4

IIpssMoyTOnIBHBIE
TPEYTOJIbHUKU

[Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
[TepnieHauKyIsIp M HAKJIOHHAS.
CBOMCTBO MEIMaHbI

Jlokxa3bIBaTh MPU3HAKU PABEHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
OrnpenensaTe nmapel paBHbIX
PSIMOYTOJIBHBIX TPEYTOJIbHUKOB
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MPSAMOYTOJIBHOTO TPEYTOJIbHHKA,
MIPOBEAEHHOM K TUIIOTEHY3E.
[IpsAMOYTOJIBHBIN TPEYTOJILHUK

¢ yriaom B 30°

Ha KJIETYaTON OyMare i B TeOMETPUUIECKHIX
KOH(HUTypanusax (¢ ykazaHueM
MIPU3HAKOB).

Hcnonb30Bath NMpU3HAKK PABEHCTBA
MPSIMOYTOJIbHBIX TPEYTOJIbBHUKOB,
HEPABECHCTBO O HAKJIOHHOM U
MEPIECHAUKYJISIPE B PEUICHUN
F€OMETPUYECKHUX 3a]1a4.

Jloka3bpIBaTh CBOMCTBO MEJIMAHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEAEHHOM K TUIIOTEHY3€E, U
COOTBETCTBYIOIIUM ITPU3HAK; CBOMCTBA U
MPU3HAKY TPSIMOYTOJIbHOTO TPEYTOJIbHUKA

c yriioM B 30°.

[TpuMeEHSTh OTYy4YEHHBIE 3HAHUS

MIPY PELICHUU FTEOMETPUUECKUX

3aja4.

Pemats 3agaun Ha TpUMEHEHUE CBOKCTB
MPSAMOYTOJILHOTO TPEYTOJIbHUKA.
Hcnonb30BaTh MOTyYEHHBIE 3a1a41

MPU PENICHUN NPAKTUUECKUX

3aj1a4

I'eomerpuueckue
HEPaBEHCTBA

CooTHOIIEHUS MEXK Ty CTOPOHAMH
U yIJIaMH TPEyTroJbHUKA.
HepasencTBo TpeyrosibHuka.

BriBoauTh npocTenime reoMeTpuIecKue
HEPABEHCTBA, IOHUMATh UX IIPAKTUYECKUX
CMBICIL.
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HepaBeHcTBO 0 1IMHE JIOMAaHOWU.
HepasencTso mMexny
MEePIEHAUKYJISIPOM U HAKJIOHHOM.
PaccrostHre OT TOUKM 10 TPAMOU

Hcnonp3oBaTh nOoKa3aHHBIE
reOMETPUYECKHUE HEPABEHCTRA,
CUMMETPHUIO B PEIICHUH 3a/1a4

OKpy>KHOCTb.
I'eomerpuueckue mecra
touek. [locTpoenus

C MOMOIIBIO IUPKYIIS
1 JINHEU KU

18

OKpy»XHOCTb, XOpJbl U TUAMETPHI,
UX CBOMCTBa. B3anmHoe
PAacMoIOKEHUE OKPYKHOCTH U
npsmon. KacarenpHas u cexymas
K OKPYKHOCTH.

OKpy»XHOCTb, BOMCaHHAsl B yTOJI.
[ToHsiTHE O TEOMETPUUECKOM MECTE
Touek. [ Ipumepsl reomerprueckux
MECT TOYEK Ha MIIOCKOCTH.
OnncanHast OKpyKHOCThb
TPEYTOJIbHUKA, €€ LICHTP.

MeToa reoMeTpUYECKUX MECT
TOYEK IIPU PELICHUU
FeOMETPUYECKUX 3a/1a4.
O060CHOBaHMSI TPOCTEUIITUX
IOCTPOECHHUM, ITAIIbI 3a1a41

Ha IIOCTPOECHHS, PELIEHUE 3a7a4
Ha IMOCTPOCHUE LIUPKYJIEM U
JIMHENKOU

DopMyJIMPOBATH ONPEIECICHU
OKPY’KHOCTH, XOPJbI, JUAMETPA U
KacaTeJIbHOM K OKpYKHOCTU. M3yuyaTh nx
CBOMCTBA, IPU3HAKHU, TOCTPOCHHE
YEPTEKEN.

Hccenenosars, B TOM YHUCIIE UCTIONIB3YS
U(pPOBBIE pECYPChI: OKPYKHOCTD,
BIIMCAHHYIO B YIOJI; LIEHTP OKPYKHOCTH,
BIIMCAHHOM B YI'0JI; pPABEHCTBO OTPE3KOB
KacaTeJIbHBIX.

OBnazeBaTh NOHATHEM OIMCAHHON
OKPY’KHOCTH TPEYTOJIbHHKA.
@opMyIMpPOBATH JTAIIbI 33124

Ha IIOCTpOCHHE (ITOCTPOCHUE,
JI0Ka3aTelIbCTBO, UCCIIEIOBAHNUE),
IIPOBOAUTH 33/1a4X HA MIOCTPOEHUE,
OCYILECTBIISITH OCHOBHBIE ITIOCTPOCHUS
LUPKYJIEM U JIMHEUKOM.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
r€OMETPUH, KIIACCUYECKUMU 331a4aMU
0 ITOCTPOEHUHU
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[ToBTOpEeHME, 0000MIECHNE, 10 [ToBTOpeHME 1 0000IICHNE PemaTe 3a1a4n, HIUTFOCTPHUPYIOIITUE CBS3H

CUCTEMAaTH3aIHs 3HAHUH OCHOBHBIX TMIOHSATHH I METOJIOB MEXTy pa3IMYHbIMA TEMaMHU Kypca
Kypca 7 Kjacca

OBILIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME

68




8 KJIACC

cBoicTBa. [IpssMoyrosbHUK, poMO,
KBaJpaT, UX IPU3HAKU U CBOWCTBA.
Cpennsist IMHUS TPEYTrOJbHUKA.
Tpanenus. PaBHoOeapeHHas
Tpanenusi, €€ CBOMCTBA U
npusHaku. [IpsmoyronbsHas
Tpanenus. CpeaHss TMHUS
Tpaneunu. Teopema Paneca.
Teopema 0 IpONOPIUOHATIBHBIX
oTpe3kax. LlenTp macc
TpeyrojabHuKa. L{enTpanpHo-
CUMMETPUYHBIE (PUTYPbI

Hasganue paznena KomunuectBo OCHOBHBIE BUJIBI IESITENBHOCTH
OcHOBHOE coAepKaHUE
(Temnl) Kypca 4acoB O0yJaroIIIXCS
UeThIpE€XYyTOIbHUKN 22 [Tapamnenorpamm, ero mpusHaku 1 | M3o0paxaTh 1 HAXOAWTH HA YEePTEKAX

YETBIPEXYTOJIBHUKN PA3HBIX BUJOB U UX
DJIIEMEHTBI.

DopMyIupOBaTh OIIPEACICHUA
[apasuiesiorpamma, IIpsIMOyTOJIbHHUKA,
pom0a, KBasipaTa, Tpaneuu, paBHOOOKOH
Tparenuu, NpsAMOYTroJIbHOU TpaIleluu.
Jloxa3pIBaTh U UCIIOIB30BAThH

IIPU PELICHUH 3324 IPU3HAKU U CBOMCTBA
rapasuiesiorpamma, IpsIMOyroJIbHUKA,
pom0Oa, KBajpara, Tparneuuu, paBHOOOKOH
Tpareuuu, NpsIMOYroJIbHON Tparenuu.
Jloka3pIBaTh 1 UCIOIB30BATh

IIpU peleHny 3a1ad reopeMsl Daneca

Y O IPONOPLUHUOHAIIBHBIX OTPE3KaX.
PopMynUpOBaTh U JOKA3bIBATH CBOWCTBA
TOYKH [EPECEUCHUS MEINAH
TPEYTOJIBbHUKA; TI0JIy4aTh PEACTABICHUS
0 METO/JI€ MaccC, O CBSI3U C (PUBHUKOIA.
DopMyJIMPOBATH OINPEICIEHUE U
JIOKa3bIBaTh CBOMCTBA LIEHTPAIBLHO-
CUMMETPUYHBIX (pUryp.
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Pemate 3amauu ¢ HCTIOIB30BaHUEM
CBOMCTB U MPU3HAKOB MapajuieJorpaMma.
[TpoBoAMTH NeneHre OTpe3ka Ha PaBHbBIC
YAaCTH C TIOMOIIBIO IIUPKYJIS U THHEHKH.
Hcnons30Bath MUQPPOBBIE PECYPCh

JUTSI ICCIICZIOBAHUS CBOMCTB M3y4aeMBbIX
buryp u KoHbuUrypanun

[TomoOue

16

[TogoGue TpeyrolbHUKOB,

ko3 unreHT noaoous. [Ipusnaku
10100Ms TPEYTOJbHUKOB.
[Ipumenenue nogoOus

IIPY PEIICHUH MPAKTHUECKUX
3a7a4. BeeneHue noHaTus
npeoOpa3oBaHusl MOI00US U
OTI00HBIX PUTYD

Haxoauth 1momoOHbIE TPEYTOIBHUKA

Ha FOTOBBIX YEPTEKAX, YKA3bIBAThH
COOTBETCTBYIOIIIE TIPU3HAKH TTOTO0HSI.
OmnpenensaTh mapbl 10100HbBIX
TPEYTOJLHUKOB B T€OMETPUUCCKHUX
KOH(Urypanusx.

Pemats 3agaun Ha moxo00OHbBIE
TPEYTOJBHUKHU C TIOMOIIBIO
CaMOCTOSITEIILHOT'O IIOCTPOCHUS YepTexKeH
1 HAXOXKJICHHS MOJI00HBIX TPEYTOJIbHUKOB,
C YKa3aHueM MPU3HAKOB MOI00USI.
[TpoBoauTh HOKA3aTENBCTBA

C MCTIOJIb30BAaHUEM MPHU3HAKOB IOI00MSI.
[IpuMeHSTh MOTyYCHHBIC 3HAHUS TIPH
pEIIeHUH TeOMETPUUICCKUX H
MPaKTUYCCKUX 3a71a4.

3HAKOMUTHCS C MMOHATUIMHA
npeodpa3oBaHusl MOI00US 1 TTOJOOHBIX

¢uryp
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[ montans

16

[Housarue wiomanu. CBoncTBa

IUIOLIAACH FEOMETPUUYECKUX PUTYD.

[Ipocreiinme hopmybt

JUTSL TUTOTLA/TA TPEYTOJILHUKA,
napajuiesorpaMmma, pomoa u
Tpanenun. [nomanu mogoOHbIx

buryp

®opMyIMpPOBATH CBOMCTBA IJIOLIA/IH,
BBIICHAITH UX HAIJISIAHBIN CMBICII.
BreiBoauTh (hOpMyIIbI ITOMIAIH
napajJiesorpamMmma, TpeyrojabHUKa,
Tpanenuu u3 GopmyJibl IO
NpsIMOYTOJIbHUKA (KBaJpara).
Haxoauts mnomaau ¢uryp,
M300paKEHHBIX Ha KJIET4aTol Oymare,
MCIIOJIB30BaTh pa30UEeHNE HA YacTH U
JIOCTPOEHUE.

Haxoauts miomaan noJoOHbIX GUryp.
BoruucnaTs mioniaan pa3ianyHbIxX
MHOTOYTOJIbHBIX (PUTYP.

PemaTe 3a1aumn Ha MI01Ia1b

C IPAKTHYECKUM COJIEP>KaHUEM

Teopema I[udaropa u
HaJaJia TPUTOHOMETPHH

18

Teopema Iludaropa. [Ipumenenue
teopemsl [Tudaropa npu pemennn
IPaKTUYECKUX 3a]a4.
[IponoprroHanbHBIE OTPE3KU

B MIPSIMOYTOJIbHOM TPEYTOJIbHUKE.
Cunyc, KOCUHYC, TAHT€HC U
KOTaHI€HC OCTPOro yTJiia
OPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
Tpuronomerpruueckue QyHKIUU
yriaoB B 30°, 45° u 60°

3HAKOMUTBCS C HICTOPUEN TEOPEMBI
[Tudaropa.

JHoxasbiBath Teopemy [ludaropa.
Jloka3bIBaTh COOTHOILLICHUSI MEXKIY
MPOMOPUHUOHAIBHBIMUA OTPE3KaAMU

B [IPSIMOYTOJIBHOM TPEYTOJIbHUKE U
MIPUMEHATH WX IIPU PELICHUU
r€OMETPUYECKUX 3a/1a4.

Pewrars 3a1aun Ha MPUMEHEHUE TEOPEMBI
[Tudaropa, B ToM uncie ¢ MpaKTUYECKUM
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COJIEp)KaHUEM.
OrnpenensiTe OCHOBHBIE
TPUTOHOMETPHYECKHUE (PYHKITH yTIIa

C IOMOMUIBIO MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, COCTABIIATH TAOJIUILY
3HAUYEHUU TPUTOHOMETPUUYECKUX (PYHKITUI
JIJIS1 OCHOBHBIX YTJIOB.

[IpuMeHSATh MOTYyYEHHbIC 3HAHUS U
YMEHHUS IPU PEUICHUN MTPAKTUYECKHUX
3a1ad.

3HAKOMUTBCS C UCTOPHUEHN pa3BUTHS
TPUTOHOMETPUU

VYTIIBI M 4ETBIPEXYTOJIBHUKH,
CBSI3aHHBIE C OKPYKHOCTBIO

20

BrnincanHbie 1 HEHTPATIBHBIE YTJIbI,
YTOJI MEXKAY KacaTeabHOU U
XOpIOH. YTIIBI MEKIY XOpAaMU U
CEKYILUMH.

Brincannble u onricaHHbIE
4eThIpEXyroiibHUKU. CBOMCTBA 1
MPU3HAKW BIMCAHHOTO
YETBIPEXYTOJIbHUKA.

B3aumMHoe pacrnosioxenne 1Byx
okpyxHocTel. Kacanue
okpyx)HocTei. O0mue
KacaTeJIbHBIE K IBYyM
OKPYKHOCTSIM

dopMyIUpOBaTh OCHOBHBIC OIPECICHUS,
CBSI3aHHBIC C YIJIaMU B Kpyre (BIUCAHHBIN
YTOJI, HUEHTPAJIbHBIN yTo).

HaxoauTe BOMCaHHBIE YTIIbI,
ONUPAIOILIMECS HA OJIHY AYTY, BEIYUCISThH
YTJIBI C TOMOIIBIO TEOPEMBI O BITMCAHHBIX
yIJlax, TEOPEMbI O BIMCAHHOM
YETHIPEXYTOJILHUKE, TEOPEMBI

O LIEHTPAJILHOM YTJIE.

HccnenoBarb, B TOM YHUCIIE ¢ TOMOIIBIO
U(POBBIX PECYPCOB, BIUCAHHBIC U
OMMCAHHBIE YEThIPEXYTOJIbHUKH,
BBIBOJAUTH UX CBOMCTBA U MIPU3HAKH.
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Hcnonp30BaTh 3T CBOKWCTBA U PU3HAKU
IIpU PELICHUU 3a/1a4

[ToBTOpenue, o6o0IIeHNE, 10 [TIoBTOpEHNE OCHOBHBIX OHATUN U | Pemars 3anaum, WILTIOCTPUPYIOIIKE CBA3U

CUCTEMaTU3alMs 3HAHUN METOJIOB KypcOB 7 U 8 KJIaCCOB, MEXy pa3IM4YHBIMU TEMAaMH Kypca
0000111eHNE 3HAHUI

OBLIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME
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9 KJIACC

ot 0 1o 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO.
DopMyJIbl IPUBEACHUS.

Pemenne tpeyronsankoB. Teopema
KOCHHYCOB U TEOPEMa CUHYCOB.
Pemenne npaktnueckux 3anay

C UCIIOJIB30BaHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CHHYCOB.
Tpuronomerpruueckue GopmMyJbl
JUTSL TUTOIAIA TPEYTOJIbHUKA,
napasuiesiorpamMmma.

®opmyna ['epona. @opmyna
IJIOIIAINA BBIITYKJIOTO
YEeTBIPEXYTOJIbHUKA

Hasganue paznena KomunuectBo OCHOBHBIE BU/IBI IEATEIIBHOCTH
OCHOBHOE COZIEp/KAHNE
(Temnl) Kypca 4acoB O0yJaroIIIXCS
Pelienuie TpeyrojibHUKOB 22 CuHyc, KOCUHYC, TAHT'€HC YTJIOB DopMyIUpPOBATH ONPEIEICHUS

TPUTOHOMETPUYECKUX (PYHKIIUHI TYIIBIX
U TIPSIMBIX YTJIOB.

CocTaBnsaTh TaOIMILy 3HAUCHUN
TPUTOHOMETPUUECKUX (DYHKIIHI

JUJIs1 OCHOBHBIX yriioB oT 0 g0 180°.
BBIBOIUTH COOTHOIIICHUS MEXTY
TPUTOHOMETPUYECCKUMH (DYHKITUSIMH.
BoeiBoguTh nipocreiimme GopMybl
MIPUBEICHUS U3 T€OMETPUUECKUX
cooOpakKeHU.

BrIBOOUTH TEOpEMY KOCUHYCOB U TEOPEMY

CUHYCOB (C painyCcOM OMMCAaHHOU
OKPYKHOCTH).

Pewarts 3agaun no reomerpun

C HCTIOJIb30BAaHUE TEOPEM KOCHUHYCOB U
CUHYCOB, HAXOJIUTh PAJINyC OMHCAHHON
OKPY>KHOCTH.

Pemarts npaktudeckue 3agauu,
CBOJISIIIMECS K HAXOXKIESHUIO Pa3IMIHBIX
AJIEMEHTOB TPEYTOJIbHHKA.

BbIBOIUTH TPUTOHOMETPUUECKHE
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(dbopMyIIbI IS TUIOIIAIU TPEYTOJIbHUKA,
napauiesorpamma, popmyiy I'epona,
(dbopMyiTy MIIOMIAAHN BBITYKIOTO
YeThIPEXYTOJIbHUKA.

Pemats 3a1aum ¢ UCI0JIb30BaHUEM
M3YYEHHBIX TEOPEM U COOTHOLIEHUH.
PemaTte npakTudyeckre 3a1auu

Ha HaXO0XJICHHE IUIOIIAU C IPUMEHEHHEM
JAHHBIX (HOpPMYIT

[Tonobue TpeyroJbHUKOB 12 Xopasl 1 TOA00HBIE TPEYTOJIbHUKH | JlOKa3bIBaTh TEOPEMBI O TPOU3BEACHUU
B OKpYKHOCTH. Teopema OTPE3KOB XOPJI, TEOPEMBI O TPOU3BEICHUN
0 MPOU3BEAECHUU OTPE3KOB XOPA, OTPE3KOB CEKYLIUX, TEOPEMY O KBaJpare
TEOPEMBI O NPOU3BEICHUHA KacarelibHOM, TeopeMbl UeBbl 1 MeHenas.
OTPE3KOB CEKYIIUX, TEOpEMA HccnenoBarh, B TOM YKCIIE C IOMOIIBIO
0 KBaJpaTe KacaTeJbHOM. IU(POBBIX PECYPCOB, U3ydaeMble
[IpumeHnenue npu pemeHun KOH(UTYpaIUH.
F€OMETPUYECKUX 3a]1a4. [IpuMeEHSTh JaHHBIE TEOPEMBI
Teopembl UeBbl 1 MeHenast. [PU PELIEHUU T€OMETPUUECKUX 3a1aY.
[TonsiTue o0 romoTeTUN 3HAKOMUTHCSA C MOHATHEM O TOMOTETHUH,
C €ro NPUMEHEHUEM, B TOM YHCIIE
B MIPAKTUYECKUX CUTYaIUAX
Meton koopauHAT 10 YpaBHEeHHE NPSAMOU HA INIOCKOCTH. OcBauBarth MOHATHE MPSAMOYTOJIbHOU

VYoot korhdunmeHt u
CBOOOJIHBIN UJIeH, UX
F€OMETPUYECKUN CMBICIL.

CHUCTEMBI KOOPAMHAT, 1E€KAPTOBBIX
KOOPAMHAT TOYKHU.
BriBonuTh ypaBHEHUS IPAMOU
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[TapamienbHOCTD U
MEePIECHIUKYJISIPHOCTD MPSIMBIX
(uepe3 yriioBoi KO3 GUILIHECHT).
YpaBHEHUE OKPYKHOCTH.
Haxoxnenue nepeceuenuit
OKPYXHOCTEMN U MPSAMBIX

B KoopauHartax. Popmyna
pacCTOSHUS OT TOYKH JI0 MPSIMOIA.
[Inomaas napanienorpaMmma

B KOOpAMHATAaX, OHSATHE

00 OPUEHTUPOBAHHOM TIJIOIIA/IN.
[IpumeHenre MeToa KOOpIUHAT
B PAKTUYECKU-OPUEHTUPOBAHHBIX
reOMETPUYECKHX 3a/1a4ax

B KOOpJIMHATAaX, YPABHECHUE
OKPYKHOCTH.

BriaenaTe moyiHbIN KBagpaT s
HAXOX/JICHUS LIEHTPA U paauyca
OKPYKHOCTH MO €€ ypaBHEHUIO.
HaxoauThk TOUKHM nepeceueHus IpsiMbIX U
OKPYKHOCTEU B IPSAMOYTOJILHOU CUCTEME
KOOpPJAUHAT.

Pemats 3agaun Ha HaXOXKJICHHUE
PACCTOSTHUS OT TOUKH JI0 TIPSIMOI.
BoeiBoguTh hopMyiy miomaau
rapajuiesiorpaMMa B KOOpJIMHATax,
3HAKOMHUTHLCS C TIOHSATHEM
OPUEHTUPOBAHHOM TUIOIIA/IH.
[IpuMeHsTH METOJ] KOOPAUHAT

B MMPaKTUYECKU-OPUEHTUPOBAHHBIX
reOMETPUUECKHX 3a/1a4ax, UCCIEA0BATh
MPUJIOKEHUS METOIAa KOOPAUHAT

B BBIUHCJINTSIIBHOM MaTeMaTHKE U
uH(popMaTHKE.

Hcnonb3oBaTh HUPPOBBIE PECYPCHI

JUUISL TIOCTPOCHUS U UCCIIEOBAHUM.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS
F€OMETPUH, UCTOPUEN METO/A
KOOpJIMHAT
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Bekrtopsl

20

Bexkrops! Ha muiockoctu. CrioxxeHue
Y BBIYMTAHHE BEKTOPOB — IIpaBUiia
TPEYroJIbHUKA U TTapaJijiesiorpaMma.
YMHOkKEHHE BEKTOpa HA YUCJIO.
Koopaunate! Bektopa. CrioxeHue u
BBIYMTAHUE BEKTOPOB, YMHOKEHHE
BEKTOpA Ha YKCIIO B KOOPAUHATAX.
[Ipumenenre BEKTOPOB B (hU3HUKE,
LEHTpP Macc.

[TonsTre o 6a3uce (Ha IMIOCKOCTH).
PaznoxxeHust BEKTOPOB 10O 0a3ucy.
CkansipHOE IPOU3BEICHUE
BEKTOPOB, FT€OMETPUUYECKUIN CMBICTT
U BBIPQKEHUE B JIEKAPTOBBIX
KoopauHaTax. JucTpuOyTUBHOCTH
CKQJISIPHOTO TMPOU3BEICHUS.
CxansipHO€ NPOU3BEACHUE U
POCIIUPOBaHUE.

[IprmeHenue ckansipHOTO
MIPOU3BEICHUS BEKTOPOB

TSl HAXOXKJICHUS JUTUH U YTJIOB.
Penrenue reomeTpuyueckux 3aaad

C TTIOMOIIIBIO CKAISIPHOTO
POU3BEACHUS

BBoauTE BEKTOPBI KaK HAIPABICHHBIE
OTPE3KH, UCCIEN0BATh FEOMETPUYECKUN
(mepemernienue) U pusnyeckuit (cumia)
CMBICJIbI BEKTOPOB.

3HaTh ONpPEAEIICHUS] CYMMBI U pa3HOCTH
BEKTOPOB, YMHOKEHMS BEKTOpPA Ha YHCJIO,
MCCIIE0BATh T€OMETPUYECKUI U
(bU3UYECKUI CMBICH 3TUX OTIEpaIuid.
Pemrars reomerpruueckue 3a1aun

C UCIIOJIb30BAHUEM BEKTOPOB.
HccenenoBath CBsA3b BEKTOPOB

C MOHATHUSMH PaBHOJIECUCTBYIOIIEH CHII U
PABHOBECHS CHJI, TPUMEHSTH BEKTOPBI

K IIPOCTEUIIINM 33/1a4aM MEXAHUKU U
CTaTUKH.

PackitanpiBaTh BEKTOP MO IBYM
HEKOJUIMHEAPHBIM BEKTOPaM,
pPacKJIabIBaTh BEKTOPHI CUII C TIOMOILIBIO
MIPOEMPOBAHUS U TPUTOHOMETPUYECKUX
COOTHOILEHHH.

OnpenensaTs CKAIIPHOE IPOU3BEACHUE
BEKTOPOB F'€OMETPUYECKHU U

B KOOpJIMHATAaX, IOKa3bIBaTh
PABHOCHJIBHOCTB ONPEAECTICHUN U
JUCTPUOYTUBHOCTD CKaJISIPHOTO
IIPOU3BEACHUS.
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Brrauciars cyMMy, pa3HOCTb U CKaJISIPHOE
IIPOU3BEJICHUE BEKTOPOB B KOOPANHATAX.
[IprMEHATH CKAISIPHOE IPOU3BEICHUE
JUISL HAXOKJICHUS JUIMH U YTJIOB.
HccenenoBars CBA3b CKaISPHOTO
IIPOU3BEACHUSA U OPTOTOHAIIBHOIO
IIPOCLIMPOBAHUS, IPUMEHSATH B 3aa4aX.
Pemats reomerprueckue 3a1aun

C IIOMOILBIO CKAJIIPHOIO ITPOU3BEACHUS.
PemaTe 3a1aun Ha NPaKTUYECKOE
IIPUMEHEHUE CKAISIPHOTO IPHIIOKEHUS
B (hr3uKe (BbIUMCIECHUE PAaOOTHI

B MEXaHUKE)

JInmuHa OKpyKHOCTH
Y IUIOLIAJb KpyTa

16

[IpaBusibHBIE MHOTOYTOJIBHUKH,
BBIUHCIICHUE UX DJIEMEHTOB.
Yucno 1 NIMHA OKPY>KHOCTH.
JInuHa Ayru OKpy>KHOCTH.
Paagnannas mepa yria.

[lomane Kpyra v €ro 3J€EMEHTOB
(CeKTopa M CErMeHTa).
Brruucnenne nepumMerpoB

U Tiomaaen GUryp, BKIFOYAOITUX
3JIEMEHTHI Kpyra

DopMynMpPOBaTh ONPEAECICHUE
MPABUJIBHBIX MHOTOYTOJIbHUKOB, HAXOAHUTh
UX JJIEMEHTHI.

[Tonb30BaThCs MOHATHEM JITTUHBI
OKpPY>KHOCTH, BBEIEHHBIM C TIOMOIIIBIO
MPaBUJIbHBIX MHOTOYTOJIbHUKOB,
OTIPEAEIATh YUCIIO T, JUINHY IyTU U
pazuaHHyI0 Mepy yria.

ITIpoBoauTh IEpEX0A OT pailMaHHON MEPbI
yria K rpajgyCcHON U Ha00OpOT.
OmnpenensTs mIoaab Kpyra.

BoeiBoauth popMyiisl (B rpaycHOM
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Y paJIMaHHON Mepe) AJIs JUIUH YT,
TJIONIAJICA CEKTOPOB U CETMEHTOB.
BbruncnsaTe miomaam ciuoxHbIX GUryp,
BKJIFOUYAIOLIUX JIEMEHThI OKPYKHOCTHU
(kpyra).

HaxonuTte miomaan pa3ianyHbix GUryp
B 33J1a4ax peajbHON KU3HU

JIBH>KEHUSI TIJIOCKOCTH

10

[lenTpasibHAasi CAMMETPHSI.
[{eHTpaIbBHO-CUMMETPUYHBIE
¢urypsi. [ToBopot. OceBas
cuMmmeTpusi. Ourypel,
CUMMETPUYHBIE OTHOCUTEIIBHO
HEKOTOPOU OCH.

[TapannenbHbIN EPEHOC.
[lonsiTHE ABMKEHUS U €TO
cBolicTBa. PaBeHCTBO (huryp.
[IposiBneHns cummerpun

B IIPUPO/JIE, )KUBOIIUCH, CKYJIBITYPE,
apXUTEKTYpE.

Kommo3unumn aBmxeHui
(mpocTeiiiire npuMepsl).
[IpuMeHeHre B reOMeTPHYECKUX
3a1agax

Pa30upath npuMepsbl, WIUTFOCTPUPYIOLIUE
TIOHSITHUS IBUKEHHUS, IEHTPOB U OCEN
CUMMETPHUH.

DopMyIMPOBATH ONPEICIICHUS JBUKEHUS
IJIOCKOCTH, NTapaJlJIEIbHOTO IIEPEHOCA,
IOBOPOTA, LIEHTPAJIbHOU U OCEBOM
CUMMeETpHHU. Jl0Ka3pIBaTh NX CBOWCTBA,
HAaXOJWTh HEMOJBUXHBIE TOYKH, OCH
CUMMETPHUH.

HaxoauTe HEHTpBI U OCH CUMMETPUI
npocTenmux Quryp.

[IpumeHsTh napaiieabHblid IEPEHOC U
CUMMETPUIO TIPU PEIICHUN
reOMETPUYECKUX 3a/1a4.

Hcnonb3oBath UGPOBBIE pECYPCHI

JUTSL TOCTPOCHUW U UCCIIEOBAHUM
peoOpa3oBaHUM MIOCKOCTH U
KOMITO3UIIUU JIBUKCHUMU.
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3HAKOMUTHCS C MPOSIBIICHUSIMU
CUMMETPHUH B PUPO/IE, )KUBOIIHCH,
CKYJIBITYPE, ApXUTEKTYpPE

[ToBTOpEHue, 06001ICHHE,
CHCTEMATH3AIIUs 3HAHUH

12

[ToBTOpEHME OCHOBHBIX MOHATUH U
METOJIOB KypCOB 7—9 KJIacCOB,
0000IIIeHNEe B CHCTEMAaTH3aI1s
3HaHUU

CB0OOOHO ONEPUPOBATH MOHITUSIMHU:
durypa, Touka, npsiMas, yroi,
MHOTOYTOJIbHUK, PABHOOEIPEHHBIN U
PaBHOCTOPOHHUI TPEYTOJbHUKH,
IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEHAHA,
OMCCeKTpHCa U BbICOTA TPEYTOJIbHUKA,
napajuiesorpaMmm, poMO, IpsMO-yTroJbHUK,
KBaJIpaT, TPAMELHUs; OKPY>KHOCTD,
KacaTesbHasl; paBEeHCTBO U [0j1001e
¢buryp, TpeyroJbHUKOB; NapajuIeIbHOCTD
U TIEPIIEHAUKYIISIPHOCTD MPSMBIX, YTOJI
MEX1y NPSIMBIMH, CHMMETPHUSI
OTHOCHUTEIFHO TOUKH U MPSIMOM; JUIWHA,
paccTosiHue, BeIMYMHA yTi1a, MII0MaIb,
nepUMETP.
Hcnonb3oBath HopMyJibl: HEpUMeTpa U
IUIOIA/Id MHOTOYTOJIbHUKOB, JITUHBI
OKPY>KHOCTH U TIJIOIIAAM Kpyra, o0béMa
NPSIMOYTOJIBHOTO TIapalieeHIe 1a.
CB00OOIHO OTIEPUPOBATH MOHSATHUSIMHU:
NPSIMOYTOJIbHAS CUCTEMa KOOPJIMHAT,
BEKTOP; UCIOJIb30BATh ATU TOHITHUS
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JUISl IPEICTABIIEHUSI JAHHBIX U PEILICHUS
3aJ1a4, B TOM YHCJIE U3 APYTUX Y4eOHbIX
PEIMETOB.

Pemarts 3a/1aun Ha NOBTOPEHNE OCHOBHBIX
MTOHATHN, WITIOCTPALMIO CBSI3€U MEXKIY
pa3IMYHBIMK YacCTAMHU Kypca. Beioupats
METOJ JUISl pELICHU 3a0a4H.

[IpuMeHSTh NOJy4eHHBIEC 3HAHUS

B CMEKHBIX 00J1aCTSX, B TPAKTUKO-
OpPUEHTHPOBAHHBIX 33]1a4ax

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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denepanbHas pabouas nmporpamma | Marematuka. 7-9 kimaccel (YriyOJ€HHBIH ypOBEHb)

OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOSITHOCTb U CTATUCTUKA» HA YIJIYBJIEHHOM YPOBHE
B 7-9 KIIACCAX

INOACHUTEJIBHAA 3AIITMCKA

B coBpemeHHOM 1mH(PPOBOM MHpPE BEPOSITHOCTh M CTATUCTHKA MPUOOPETAIOT BCE
OOJBIITYI0 3HAYUMOCTh KaK C TOUYKH 3PCHHUS MPAKTUICCKUX MPUIOKECHUN, TaK U UX POJIH
B 00pa3oBaHWM, HEOOXOAMMOM KaXXKJIOMy ueJoBeKy. Bospacraer umcio mpodeccuid,
IpU OBJIAJCHUU KOTOPHIMH TpeOyeTrcss Xopomias 0a3oBas TOATOTOBKAa B 00JacTh
BEPOSTHOCTH U CTATHCTHKH, TaKas TIOJITOTOBKA Ba)KHA TSI TTPOIOJDKEHUSI 00pa30BaHUS U
JUTSL YCTICTITHOM MPOQeCCHOHATBHON Kaphephl.

Kasx1ip1i1 4ennoBek MOCTOSIHHO NMPUHUMAET PEIICHHS] HA OCHOBE UMEIOIIUXCS Y HETO
naHHBIX. )11 000CHOBAHHOTO IPHHSTHS PEIICHUS B YCIOBHSIX HEJOCTATKA WIIH N30BITKA
uH(popMaIuu HEOOXOUMO B TOM YHUCJIE XOpOIIO COPMHUPOBAHHOE BEPOSTHOCTHOE U
CTaTHCTHYECKOE MBIIIUICHHE. IMEHHO MMOATOMY BO3HHUKJIA HEOOXOIUMOCTE (POPMHUPOBATH
y oOyuaromuxcsi (yHKIIHMOHATBHYIO TPaMOTHOCTh, BKIIOUAOIIYI0O B Ce0S yMEHHE
BOCIIPUHUMATh U KPUTHUYECKU aHAJIU3UPOBATh HWHGOPMAILMIO, MPEICTABICHHYIO
B pa3auYHBIX (opMax, TOHWMATh BEPOATHOCTHBIM XapakTep MHOTHUX peabHBIX
MIPOIIECCOB U 3aBUCUMOCTEM, MPOU3BOAUTH MPOCTEHIITNE BEPOITHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4€OHOM Kypce€ C OCHOBHBIMH TNPHHIMIIAMH CcOOpa, aHajau3a |
MPEACTABIICHUS JaHHBIX W3 Pa3IUYHBIX cep KU3HM O0O0IecTBa W TOCyAapCTBa
npuoOmaeT oO0ydyaromuxcs K OOIIECTBEHHBIM HHTepecaM. 3ydeHue OCHOB
KOMOWHATOPUKH pPa3BUBACT HABBIKM OpraHU3AIMKM TIepedopa W ToAcYéTa 4YHuCia
BApUAHTOB, B TOM YHCJI€ B MPUKIAIHBIX 3aJadyaX. 3HAKOMCTBO C OCHOBaMU TEOPUU
rpadoB co3maér maremaruueckuii QyHAaMeHT Uit (HOPMHUPOBAHUS KOMITETEHIIUN
B oOsactu WHPOPMATUKH U IUGPOBBIX TexHOJOTHH. [IpM M3ydeHWUU CTATUCTUKH H
BEPOSITHOCTH O0OOTaIIaloTCs MPEACTaBICHUSI O0yUYalOIIMXCI O COBPEMEHHOW KapTHUHE
MHpa U METOJaX €ro MCCIea0oBaHus, popMUpyeTcss TOHUMAaHUE POJIM CTATHCTHKHU Kak
HUCTOYHHUKA COIMAIBHO 3HAYUMOW WHGOpPMAIMM W 3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBeTCTBUMU ¢ NaHHBIMHU IEISIMU B CTPYKType MpOrpaMmbl y4eOHOTO Kypca
«BeposSTHOCTh M CTAaTUCTHKA» OCHOBHOT'O 00111eT0 00pa30BaHus Ha yriIyOJEHHOM ypOBHE
BBIJICJICHBI  CJICNIYIONIUE COJiepKaTellbHO-MeTonuueckne JnuHuu: «lIpencraBienue
JAHHBIX U ONUCATEIbHAS CTATUCTUKA», «BEeposITHOCTEY, « I1€MEHTBI KOMOMHATOPHKI,
«BBenenue B Teoputo rpadoy, «MHOKecTBaY, «JIorukay.

Conepxxanue nuauM «lIpencraBieHne MaHHBIX W OMHUCATENIbHAS CTATUCTHUKA
CIIy’KUT OCHOBOM Jyisi (POPMHUPOBAHUS HABBIKOB Pa0OTHI ¢ MHPOpPMAIIUEH: OT YTCHUS U
WHTEpHpeTanuu WH(OpMAIMK, NPEACTAaBICHHOW B Ta0nuWIax, Ha auarpaMmax u
rpadukax, 10 cOopa, TPEACTaBICHHS ¥ aHAJIM3a JIaHHBIX C HCIOJIh30BAaHUEM
CTATUCTHUYECKUX XapaKTEPUCTUK CPEJHUX U paccenBanus. PaboTas ¢ JgaHHBIMH,
oOydaronfecs yuarcs CYUTHIBATh U WHTEPHPETUPOBATH JAHHBIC, BBIJIBUTATH,
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apryMEHTHPOBaTh U KPUTUKOBATH IIPOCTEHIIINE TUIIOTE3bI, PA3MBILLIATE HAJl (hakTOpamH,
BBI3BIBAIOIIMMM HM3MEHUYMBOCTb, M OLIEHHWBATh MX BIUSHUE HAa pPacCMaTpUBAEMBbIC
BEJIMYUHBI U ITPOLIECCHI.

VHTYyUTUBHOE TMIPEACTABICHUE O CIy4YalHOW WM3MEHYUBOCTH, MCCIIEIOBAaHNE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHPYIOIIEW OCHOBOMW ISl U3Y4YEHUS
TEOPHUH BEPOSATHOCTEN. boJbIIoe 3HaYeHNE UMEIOT NTPAKTUYECKHUE 3aaHNs, B YACTHOCTH
OIBITHI C KJIIACCHYECKUMH BEPOATHOCTHBIMHU MOJIEIISIMU.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MpaBIONOJ00uUs CIy4ailHOro COOBITHSI.
ITpu n3yueHun yueGHOro Kypca 00ydaromuecs 3HaKOMSTCS ¢ POCTEHIINMUA METOAAMHU
BBIYMCIICHHUSI BEPOATHOCTEH B CIYYaWHBIX SKCIEPUMEHTAX C PABHOBO3MO>XHBIMU
DJIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMHU 3aKOHAMH, ITO3BOJSIOIIMMH CTABUTh U
pematp GoJiee ClIOKHBIE 337auu. B yueOHBIN Kypc BXOASAT HayalbHbIE MPEACTABICHUS
O CIy4YalHBIX BEIMYMHAX U UX YMCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYyYaroIIUXCs
C MHOXXECTBAMU M OCHOBHBIMHM OII€pallMsIMK HaJl MHOXXECTBAMH, PaCCMATPUBAIOTCS
npUMeEpPbl IPUMEHEHUS rpad)oB U JIEMEHTOB TEOPUU MHOXKECTB JIJISl pELIECHUs 3a/1ay, a
TaK)Ke MCIIOJIb30BaHMsI B IPYTMX MaTEMaTUYECKUX Kypcax U Y4eOHbIX IpeIMeTax.

B 7-9 kiaccax uzydaercs yueOHbIN Kypc « BeposITHOCTb U CTaTUCTUKA», B KOTOPBIN
BXomAT pasnensl: «lIpencraBieHue JAaHHBIX M ONMCATENIbHAST  CTAaTUCTHKA»,
«BepoaTtHocTh», «DneMeHTbl KOMOWHATOpUKW», «BBeaeHue B Teopuro rpadoBy,
«MHoxectBa» u «Jlorukay.

OOmiee 4yuCIO YACOB, PEKOMEHAOBAHHBIX [JIS M3Yy4EHHs Y4YeOHOro Kypca
«BepositHOCTh M cTaTHcTHKay, — 102 vaca: B 7 kimacce — 34 vaca (1 gac B Hemenro),
B 8 kiacce — 34 yaca (1 yac B Henenmo), B 9 kimacce — 34 yaca (1 yac B Hezeno).

COAEPKAHUE OBYUEHMUSA
7 KIIACC

[IpencraBneHue JaHHBIX B BUE TAOJIUL, 1UarpaMM. 3anojHeHUE Ta0JIuLl, YTEHUE U
MOCTPOEHUE CTOJOMKOBBIX (CTOJIOYATHIX) M KPYroOBbIX auarpamm. UrteHue rpapukos
peanbHBIX TMpoleccoB. M3Brneyenue wuHPoOpMauuMM W3 gUarpaMMm W Ta0uwil,
VCITOJIb30BAHUE U UHTEPIPETALUS JAHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpelHee apupMeTuyeckoe, MeauaHa, pa3zMmax,
HauOoJIblIeE M HaMMEHbIIIee 3HAYCHUS, KBAPTUIM, CPEAHEe TapMOHHYECKOE, CpEeIHEee
rapMOHUYECKOE YHCIIOBBIX JAHHBIX.

[Ipumeps! cityyaliHOM U3MEHYHUBOCTH IIPU U3MEPEHUAX, B MACCOBOM IIPOU3BOJCTBE,
TEHCHIINH U CTy4ailHble KoJeOaHus, TpyIIupOBKa JaHHBIX, IPEICTABICHUE CIIyYaitHOU
U3MEHYMBOCTH C TOMOULIBIO JHarpamMM, 4YacTOTbl 3HAY€HUM, CTATUCTUYECKas
YCTOMYUBOCTb.

I'pad, BepunHa, pedpo. Crenens BepiuHbl. Yncno pédep U cymmapHas CTENeHb
BepmuH. [lonstie o cBsa3ubixX rpadax. [Iytu B rpadax. Llenu u mukael. O6xox rpada
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(@tiepoB 1yTh). [loHsiTHE 00 OpueHTHUpOBaHHOM Tpade. PemieHue 3amayd ¢ MOMOIIBIO
rpados.

VYTBepxkaeHUss W BbICKaszbiBaHus. OTpUIlaHWE  YTBEPKICHUS, YCJIOBHbBIC
YTBEPKJIEHUS, OOpPATHBIE U PABHOCWIIbHBIC YTBEPKICHUS, HEOOXOIUMbIE U JOCTATOYHBIC
yCIIOBUSI, CBOIMCTBA U MpHU3HAKU. [IpOTHBOMONOKHBIE YTBEPKICHUS, JOKAa3aTelbCTBA
OT IPOTUBHOTO.

Cry4daliHbI{ 3KCIIEPUMEHT (OMBIT) U CiIy4aiiHOe coObITHE. BEpOATHOCTH M YacToTa
cliy4aitHoro coObITHs. Poiib ManoBEpOSTHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHUI
B IIPUPOJIE U B OOIIECTBE.

8 KUIIACC

MHOXECTBO M TOAMHOXKECTBO. I[IpUMepbl MHOXKECTB B OKPYKAIOIIEM MHpE.
[lepeceuenune u oobequHEHNE MHOKECTB. [luarpammel Ditnepa. YncnoBble MHOXKECTBA.
[Tpumepsl MHOXKECTB M3 KypcoB anreOpbl U reomerpuu. llepeuncieHue >1eMEHTOB
MHOKECTB C MIOMOIIbIO OPTaHU30BAHHOIO Mepedopa U mpaBuiia yMHOkeHUs. Popmyra
BKJIFOUCHUA-UCKITIOYEHUSI.

OnemeHTapHble coObITHS. BepostHOoCcTM — ciay4ailHbIX — cOOBITHI.  ONBITHI
C PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITUAMHU. CiTydaliHbIN BBIOOD.

W3mepenne paccemBaHHs 4YHCIOBOIO MaccuBa. Jlucnepcuss W CTaHAApTHOE
OTKJIOHEHHE YHUCIOBOro Habopa. CBOICTBA AUCHEPCHH M CTAHIAPTHOTO OTKJIOHEHUS.
JluarpaMMebl paccerBaHus IBYX HaOMOAaeMbIX BeJIMunH. JInHeitHas cBsA3b HAa 1UarpaMmme
pacceuBaHMs.

HepeBo. [epeBo ciiyyaiiHOro 3kcnepuMenTa. CBOMCTBA N1EPEBbEB: €IMHCTBEHHOCTD
MyTH, CBSI3b MEXIY YUCJIOM BEpLIMH M uuciaoMm pédep. [lonstue o muockux rpadax.
Pemienue 3a1a4 ¢ IOMOIIBIO IEPEBLEB.

Jlornueckue coro3sl «M» u «MJIM». CBA3p MeEXAy JIOTUYECKUMHU COKO3aMHU H
onepauusaMH HaJl MHO>KecTBaMU. Vcnosib30BaHUE JIOTHUYECKUX COKO30B B anreope.

Crnyuaiinbie COOBITHS KaK MHOXKECTBA  3JIEMEHTapHbBIX COOBITHH.
[IpotuBomnonOkKHBIE CcOObITHSA. Omnepauuu Haa coObITHSIMU. DopMyna CIOXKEHUS
BEPOSITHOCTEN.

[IpaBuiO0 yMHOXEHHsS BEPOSITHOCTEH. YCIOBHAs BEPOSTHOCTh. lIpencraBiieHue
CIIy4aifHOTO dKCIIEpUMEHTA B BHJIE AepeBa. HezaBucumMbie cOOBITHS.

9 KUIACC

KomOunaroproe mpaBuno ymHokeHHs. llepecranoBku u ¢akrtopuan. UYwucio
couetanuil u tpeyroiapbHuk [lackansa. ColicTBa umcen coueranuil. bunom HeroToHa.
Pemienue 3a1a4 ¢ UCMoab30BaHUEM KOMOUHATOPUKH.

['eomerpuyeckas BeposTHOCTh. CiydalHbBIE BBIOOP TOYKH U3 (QUTYPHI
Ha IUIOCKOCTHU, U3 OTPE3Ka, U3 JyTH OKPYKHOCTH.
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Hcnertanusa. Yenex um Heygada. Cepus ucnbiTaHud 10 nepsoro ycmexa. Cepus
ucnbiTaunii  bepHymum. BeposiTHOoCTH cOOBITHIA B CcepuM HCHObITaHUM bepHym.
CanyyaiiHblii BEIOOP U3 KOHEYHOI'O MHOKECTBA.

CrnydaiiHasi BeJMYMHA WU pachnpenereHue BeposTHOcTel. [Ipumepsl ciydailHbIX
BEJINUMH. BakHple pacnpeneneHnst — Yucio MOMNBITOK B CEPUU HUCIIBITAHUM 10 TIEPBOTO
ycIexa M YHCIO YCIEXOB B cepuu HcHbITaHui bepHymin (reomerpuueckoe u
OMHOMUATILHOE PacIpe/ICICHHS).

MaremaTnyeckoe OXHUIAHHWE CIIyYalhHOW BeIUYUHbL. @DOU3NYECKUHA CMBICI
MaTEMaTUYEeCKOro OkuJIaHus. [Ipumepsl UCIIOIb30BaHUs MAaTEMaTHYECKOTO OXKUIAAHUS.
Hucnepcusi W CcTaHZApTHOE OTKJIOHEHWE CiydailHoW BenuuuHbl. CBOMCTBa
MAaTeMaTHYECKOTO OKHUJIAHMS U JUCIIEpCUHA. MaTeMaTHudeCcKoe OKHUIAHUE U JUCIIEPCUs
U3YYEHHBIX PACIPEICIICHUM.

HepaBenctBo YeOrbimeBa. 3akoH OoibIIMX yucena. MaTemaTHyecKue OCHOBaHUS
U3MEpEHHUsI BeposTHOCTEN. PoJb 1 3HaUeHHE 3aK0Ha OOJIBIIMX YUCEN B HAYKE, B IPUPOJIE
U 00I1IeCTBE, B TOM YHCJIE B COLMOJIOTUYECKUX 00CIE0BAHUSAX U B U3MEPEHUSX.

INPEAMETHBIE PE3YJIBTATbBI

K xoHy 00yuyenust B 7 kiacce 00y4yaromuics NOJYyYUT CIEIYIONINE PEAMETHBIE
pE3yJIbTaThI:

Yurate wuHpOpMalMIO, NPEICTaBICHHYI0 B Tabouuax, Ha JAdarpaMmax,
MPEACTABIIATH IaHHBIE B BUJI€ TA0JIHILI, CTPOUTH CTOJIOUKOBBIE (CTOJIOYATHIE) U KPYTOBBIE
JMarpaMMbl IO MacCUBaM 3HAYEHUH.

OnuckIBaTh U UHTEPIPETUPOBATH PEATbHBIC YUCIOBBIE JaHHBIC, MPEICTABICHHBIC
B TAOJIMIIAX, HA AMAarpamMmax, rpaukax.

Hcnonb30Bath A1 ONUCAHUSL JAHHBIX CTAaTUCTHUYECKUE XapaKTEPUCTUKU: CpEAHEe
apumeTrnyeckoe, MeAaHa, HauOoJIbIIEe U HAUMEHbILIee 3HAaUCHUS, pa3Max, KBapTHIIN.

HNMeTh mpencTaBlieHUE O JIOTHYECKUX YTBEPKIACHHUSAX W BBICKA3bIBAHUAX, YMETh
CTPOUTH OTpULIAHUs, (HOPMYJIMPOBATh YCIOBHBIE YTBEPXKICHHS NPH PEIICHUU 3ajad,
B TOM YHCJIE U3 JPYTUX YUEOHBIX KYPCOB, UMETh IPEJCTABICHUE O TEOPEMAaX-CBOMCTBAX
U TeopeMax-TIpU3HaKaX, O HEOOXOIMMBIX M JOCTATOYHBIX YCIIOBUSX, O METOJIEe
JI0KAa3aTesIbCTBa OT MPOTUBHOTO.

Nmets mipencraBieHre O CIyd4alHOM W3MEHUYMBOCTH Ha IIPUMEpPaxX pe3yJIbTaTOB
U3MEpPEHHUH, I1eH, (PU3UUYECKHX BEIMYMH, AHTPOIIOMETPUYECKUX TaHHBIX, HMETh
IIPEJCTABJICHNUE O CTATUCTUYECKOW YCTONYMUBOCTH.

Hcnonb30Bath 17151 ONUMCAHUS TaHHBIX YaCTOThI 3HAYEHUM, TPYIIIUPOBAThH JAHHBIE,
CTPOUTbH TUCTOTPAMMBI TPYIITUPOBAHHBIX JAHHBIX.

Hcnonb3oBath rpadbl s peuieHus 3aAad, UMETh MPEACTaBICHHE O TEPMHUHAX
Teopuu rpadoB: BepiirHa, pedpo, Ienb, IUKI, MyTh B rpade, UMETh MPEACTABICHHUE
00 06xoe rpada u 00 OpUEHTUPOBAHHBIX Tpadax.
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K koH1y 00yuyenust B 8 kiacce o0y4arouuiics NoayduT CIEAYIONINE PEAMETHbIC
pPE3yNbTATHI:

OnepupoBarh MOHATHAMM MHOKECTBA, ITOAMHOYKECTBA, BBIIOJHATH OIlEpaluu
HaJ MHOKECTBaMHU: OOBEIUHEHME, INEPECEUCHUE, NEPEUUCHATh 3JIEMEHTHl MHOXKECTB
C HCMOJb30BAaHMEM OPraHW30BAHHOTO Tiepedopa W KOMOMHATOPHOTO IpaBUIIA
YMHOKEHHS.

HaxoguTe BEpOSATHOCTH CllydallHbIX COOBITMM B CIlIy4ailHBIX OIBITAaX, 3Has
BEPOATHOCTH AJIEMEHTAPHBIX COOBITHI, B TOM YMCIIE€ B ONBITaX C PaBHOBO3MOXXHBIMHU
AJIEMEHTaPHBIMHU COOBITUSIMU, UMETH MOHSATHE O CIIy4ailHOM BBIOOpE.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CPEOHUX 3HAYEHHM M Mep pacCcenBaHUs
(Iucnepcus M CTaHIAPTHOE OTKJIOHEHHUE). YMETh CTPOUTh M HMHTEPIPETUPOBATH
JMarpaMMbl PacCerBaHUs, MMETh MPEACTABICHHE O CBA3M MEXIy HaO0JII0IaeMbIMU
BEJINYNHAMM.

Nmeth mpencraBieHue o AEpeBe, O BEpIIMHAX U pEOpax JAepeBa, HUCIOJIb30BAHUH
JIEpPEBbEB IPU PELICHUM 3aJady B TEOPUU BEPOSATHOCTEH, B JPYrUX Y4YEOHBIX
MaTEeMaTUYECKHUX Kypcax U 3aJa4 U3 APYTUX y4eOHbIX IPEAMETOB.

OnepupoBarh MNOHATHEM COOBITUS KAaK MHOXECTBA JJIEMEHTAPHBIX COOBITHIA
CJIy4ailHOTO OTIbITA, BHIITOJIHATH ONEPALIMH HAJl COOBITUSMHU, UCIIOJIB30BaTh IIPU PEILICHUH
3aJa4 AuarpaMmbl Oiiiepa, YHUCIOBYIO MpPSAMYIO, MPUMEHATh (HOPMYITY CIOKEHHUS
BEPOSATHOCTEM.

Ilonp30BaThCAd NPABUIIOM YMHOXKEHUS BEPOSITHOCTEH, WCIIOIB30BaTh  JEPEBO
JUISL TIPEACTABIICHHS] CIIyYalHOIO OIBITA IIPU peleHuu 3aaad. OnepupoBarh NOHATUEM
HE3aBUCHMOCTH COOBITHIA.

K kxonity oOyuyeHus B 9 kiaacce oOy4arouuiics MOJyduT CAEAYIOLUIUE TPEIMETHBIE
pE3YIbTaTHI:

[Tonb3oBaThC KOMOWHATOPHBIM TPABWJIOM YMHOXKEHHUS, HAXOIUTh YHCIIO
MEPECTAHOBOK, YMCIIO COUYETAHUH, TTOIB30BAThCS TPEYTroOabHUKOM [lackas npu pemeHnmn
3aJla4y, B TOM YUCJIE Ha BBIYUCIICHUE BEPOSATHOCTEN COOBITHH.

Hcnonb30BaTh MOHATHE TE€OMETPUUYECKOM BEPOSITHOCTH, HAXOAUTH BEPOSTHOCTU
COOBITHI B OMBITaX, CBSI3aHHBIX CO CIyYailHBIM BBIOOPOM TOYEK M3 IJIOCKOHN (DUTYpHI,
OTpPE3Ka, JJIMHBI OKPYKHOCTH.

HaxoauTe BEpoOsITHOCTH COOBITHMH B OMBITaX, CBS3aHHBIX C HCIBITAHUSIMU
JI0 JOCTUKEHHUS TIEPBOTO yCIeXa, B CEpUsIX UCIIbITaHU bepHyIuin.

HNmers mnpencraBiieHWEe O CilydalHBIX BEJIMYMHAX M OMNO3HABAaTh CIIy4YalHbIC
BEJIMYUHBI B SIBJICHUSIX OKPYKAIOLIETO MUPA, ONIEPUPOBATH MOHATUEM «PACIPENCIICHUE
BEPOSITHOCTEW». YMETh CTPOUTH PACIPEACIICHUS BEPOSTHOCTEN 3HAUYEHUN CIy4alHBIX
BEJIMYMH B U3YUYEHHBIX OIbITAX.

Haxomute MaremMaTudeckoe OXKUIAHUE W JUCIEPCHUI0 CIYYaWHOU BEJIMYMHBI
10 pacCOpPEACIICHUIO, IPUMEHATH YUCIOBBIE XapAKTEPUCTUKU U3YUCHHBIX paclpeaeeHnui
IIPY PELICHUU 3aa4.

86



denepanbHas pabouas nmporpamma | Marematuka. 7-9 kimaccel (YriyOJ€HHBIH ypOBEHb)

Hmers mpenctaBieHHe O 3aKOHE CIYYalHBIX 4YHCEN KakK O TPOSIBICHUU
3aKOHOMEPHOCTH B  CIIydallHOW HW3MEHYHMBOCTH, IIOHHNMAaTh MaTeMaTHYECKOE
00OCHOBaHHE OJIM30CTH YaCTOTBI M BEPOSTHOCTU COOBITHSA. VIMEeTh mpencTaBieHUE
O POJIH 3aKOHa OOJIBIINX YHCEN B MPUPOE U OOIIECTRE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Ha3Banue paznena KonunuaectBo XapakTepuCTHKA JCSITeIIbHOCTH
OcHoOBHOE cofepKaHne
(TemmI) Kypca 9acoB O0yJaroIIIXCS
[IpencraBieHne JaHHBIX 4 [IpencraBieHyne JaHHBIX B BUJIE OcBauBaTh cIOCOOBI PEACTABICHUS
TaOJIUL, IUarpaMM. CTAaTUCTUYECKUX JaHHBIX U YHCIIOBBIX
3anonHeHue Tabaul, YTEHUE U MAaCCHBOB C ITOMOIIBIO TAOIUI] U
HOCTPOEHUE CTOJIOUKOBBIX Jarpamm C UCIOJIb30BaHUEM
(cTonbuaThIX) U KPYrOBBIX aKTyaJIbHBIX U BaYKHBIX JTAHHBIX
JAarpamM. (nemorpaduueckue gJaHHbIE,
Urenue rpauKoB peaibHbIX IIPOU3BOJICTBO MPOIYKIUH,
nporeccoB. M3Bneuenne OOILIECTBEHHBIE U PUPOIHBIE SIBJICHUSA).
uH(pOpMaIUU U3 JUarpaMm u N3yyaTh MeTOIbI pabOTHI C TAOTMYHBIMU
TabJINL, UCTIONb30BAHUE U U TpaduUeCKUMHU NPEICTaBICHUSIMU
WHTEPIIpEeTalns JaHHBIX. JAHHBIX C MTOMOIIBIO UG POBHIX
[TpakTrueckas paboTa pPECYPCOB B XOJI€ MPAKTUYECKUX padoT
OnucarenpHasi CTaTUCTUKA 8 OnucarenpHas CTaTUCTUKA! OcBauBaTh MOHATHUS: YNCIOBON MacCUB

cpeaHee apuMEeTHIECKOE,
MeJuaHa, pa3Max, HauboJiplee u
HaVMEHBIIIee 3HAYCHUSI, KBAPTUIIH,
CpeaHee TapMOHUYECKOe, CpeIHee
rapMOHUYECKOE YHCIIOBBIX TAHHBIX.
[TpakTrueckas pabota

(mabop), Mepa 1IeHTpa, B TOM YHCIIC
cpenHee apupMeTUIecKoe, MeIMaHa,
4acTOTa 3HAUYCHUS

OnuceIBaTh CTATUCTUYCCKUE TAHHBIE

C MOMOIIBIO CPETHETO ApU(PMETUIECKOTO
U MeauaHbl. Pemats 3agaun.
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N3ydats CBOMCTBA CPETHUX, B TOM YUCIIE
C IIOMOILBIO HU(POBBIX PECYPCOB, B XO1€
IPAKTUYECKHUX padoT.

OcBauBaTh NOHATHA: HAaUOOJIbILIEE U
HaWMEHbIIEE 3HAYEHUS YUCIOBOTO
MAacCHBa, pa3Max, KBapTuib. Pemars
3aJjauM Ha BbIOOp criocoba onucaHus
MAaCCUBOB B COOTBETCTBUH C MIPUPOJIOU
JAHHBIX U LIEJISIMU UCCIIEA0BAHNUs, B TOM
YHCJIe B X0/1€ IPAKTUYECKON pabOThI

CnyqaﬁHa;I HN3MCHYHNBOCTD

[Ipumepsl cinydaitHoM
M3MEHYUBOCTH MPHU U3MEPECHUSX,

B MacCOBOM ITPOU3BOJCTBE;
TEHJACHUNU U CIy4YalHbIe
KoJieOaHusl; TPyNIUPOBKA JaHHBIX,
MPEJICTABICHUE CIIyYaHON
M3MEHYMBOCTH C TOMOUIBIO
JIAarpaMM; 4acTOThbl 3HAYCHU;
CTaTHCTUYECKast YCTOMYUBOCTb.
[IpakTrueckas pabora

OnuceiBaTh JaHHBIE C TOMOILBIO
IPYNIIUPOBKHU, CTPOUTH TMCTOIPAMMBI,
BBIJIBUTaTh MPOCTEHIIINE TUITOTE3bI.
OcBauBaTh rpaguueckue npeacTaBIeHUs
Pa3HBIX BUJIOB CIIy4allHOM
M3MEHYHMBOCTH, B TOM YHCJIE€ C TOMOIIBIO
1IU(PPOBBIX PECYpPCOB, B X0
MPaKTUYECKON pabOThI

Brenenue B Teoputo rpadon

['pad, Bepmmna, pedpo. CteneHpb
BepiuHbL. Yucno pédep u
CyMMapHas CTETICHb BEPIIUH.
[TonsiTre o cBA3HBIX Tpadax.
[Tytu B rpadax.

OcBauBaTh NOHATHS: Tpad, BEPIINHBI U
pé6pa rpada, crenenn, myTh B rpade,
LENH U LUKJIIbL, MyTh B rpade, miockui
rpad, cBs3HBIN rpad), OpUEHTUPOBAHHBIN

rpad.
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[eru u mukier. O6xox rpada
(1J1IepOB IMyTh).

[TonsiTHEe 00 OPUEHTHUPOBAHHOM
rpacde. Pemenue 3aa4 ¢ moMomsko

rpadoB

Pemmats 3a1aun Ha MOMCK CyMMBI
CTeTeHel BepIlirH rpada, Ha MOUCK
ob6xopa rpada, Ha TOMCK MyTel B rpadax.
Hcnons3oBath rpadbl IPU pelICHAN
3a7a4 U3 anreOpbl, TeOMETPUH, TEOPUU
BEPOATHOCTEH, APYTUX MPEAMETOB

Jloruka

Y TBepKIEHHS U BBICKA3bIBAHMSL.
OTtpuiianue yTBep:KIeHUS,
YCIIOBHBIE YTBEPK/I€HUs1, 0OpaTHBIE
Y PaBHOCHUJIBHBIE YTBEPKICHNUS,
HEO0OXOJUMBIE U 10CTATOYHbIE
YCIJIOBHS, CBOWCTBA ¥ IIPU3HAKHU.
IIpOTHBOIIONIOKHBIE YTBEPKICHMUS,
JI0Ka3aTeIbCTBA OT IPOTUBHOTO

N3y4yats BUABI yTBEPKIACHUN U
BBICKA3bIBaHUM.

OcBauBaTh CIOCOOBI TOCTPOEHUS
YCIIOBHBIX YTBEPKICHHM, JOKa3aTEIbHBIX
paccyxJeHui, GOpMyIUPOBKHU TEOPEM,
BBIPAKAIOIINX CBOMCTBA U IPU3HAKH,
METO/Ibl MATEMATUYECKUX JTOKA3aTeNIbCTB

BeposTtHocTh 1 yacTora
CIIy4aiiHOTO COOBITHS

CiyqaitHbIf SKCIIEPUMEHT (OTIBIT)
U CIIy4yailHOE COOBITHE.
BeposaTtHocTs 1 yacToTa
CIIy4aliHOTO COOBITHSI.

Posib ManoBeposATHBIX U
MPAKTUYECKU JOCTOBEPHBIX
COOBITHH B MMPUPOJC U B OOITICCTBE.
[IpakTrueckas pabora

OcBauBaTh NOHATHUSA: CIyYANHBIN OIBIT
U cllyyaiiHO€ COOBITHE, MAJIOBEPOSITHOE
Y IPAKTUYECKU JOCTOBEPHOE COOBITHE.
N3yyaTh 3HaYMMOCTh MaJOBEPOSTHBIX
COOBITHI B IPHPOJIC U 0OIIIEeCTBE

Ha BaXKHBIX MpUMepax (aBapuw,
HECYaCTHbBIE CTy4au, 3a1uTa
NEePCOHAILHOM MH(pOpMaLIUH, TIepeiaya
JTAHHBIX).

N3y4aTh poib KIACCUYECKUX
BEPOSITHOCTHBIX MOJIEJIEN (MOHETA,
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UrpanbHasi KOCTb) B TEOPUU
BEPOSTHOCTEM.

HaGnrogaTe 1 M3y4arh 4acToTy COOBITUI
B IIPOCTHIX IKCIIEPUMEHTAX, B TOM YHCIIE
C TOMOIIBIO HU(POBBIX PECYPCOB

[ToBTOpEeHue, 06001IIeHHE, 5 [IpencraBieHne TaHHBIX. [1oBTOpATH N3yYEHHOE U BBICTPAUBATH
CUCTEMAaTHU3ALMSI 3HAHUI OnwucarenbHas CTAaTUCTHKA. CUCTEMY 3HAHMM.
BeposiTHOCTB ciTydailHOTO PemaTe 3a1auu Ha IPEACTABICHUE U
COOBITHS. ONKCAHUE TAHHBIX C TOMOIIbIO
MHo>ecTBa U IOJIMHOXKECTBA. U3YYEHHBIX XapaKTEPUCTHK,
DneMeHThl TeopuH rpadoB NpeCcTaBIeHnE HHPOpMaLUn
C MMOMOIIIbIO TpadoB.
OO6cyXnaTh TPUMEPHI CITyYailHbIX
COOBITHIA, MAJIOBEPOSITHBIX U MPAKTHYECKH
JIOCTOBEPHBIX CITyYalHbIX COOBITUM, UX
POJIM B IPUPOJIE U )KU3HU YEJIOBEKA
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME
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8 KJIACC

[Ipumepsr MHOXKECTB

B OKPY’KaroLIeM MUpeE.
[Tepeceuenue u 0ObEeTUHEHUE
MHOKeCTB. /{lnarpammel Ditnepa.
Hucnossie MHOkeCTBA. [IpumMepsl
MHOKECTB U3 alNreOpsl 1
T€OMETPUH.

Hasganue paznena KomnuectBo XapaKTepUCTUKA IEATEIIBHOCTH
(Temnl) Kypca 4acoB OcrosHoe conepiarne 00yYaroIMXCcs
[ToBTOpEHME Kypca / kiacca 3 [IpencraBienue naHHBIX B BUIE [ToBTOPSITH H3yUYEHHOE U BHICTPAUBATh
TaOJIMI] U TUarpaMm. CHUCTEMY 3HAHUM.
OnucarenpHas CTaTUCTHKA. Pemate 3a/1auun Ha peACTaBICHUE U
Ciy4aiiHasi ”3MEHUNBOCTb. ONMCAHUE TaHHBIX C IOMOIIBIO
Cry4aiinble COOBITHS. W3YYEHHBIX XaPaKTEPUCTHUK.
BeposTHOCTH U 4aCTOTBHI. Pemate 3a1aun Ha peacTaBICHUE
DNeMEHThI TEOPUH MHOYKECTB. TPYNIIMPOBAHHBIX TAHHBIX U OTIMCAHUE
DJIeMEHTHI TeOpuu IpadoB CIIy4allHOW N3MEHYUBOCTH.
Pemars 3a1aun Ha onpeaeneHne 4acToOThI
CIIy4ailHbIX COOBITHH, OOCYKIeHNE
IPUMEPOB CIyYalHBIX COOBITUM, 33141
Ha ONKMCAHNE MHOXECTB U NPEJCTaBICHUE
uH(popmaluu B Buje rpados
MHoxecTBa 4 MHOX€eCTBO U TOJAMHOKECTBO. OcBauBarb NOHATHUS: MHOKECTBO,

IOJIMHOKECTBO, BKIIIOUEHHE,
nepeceueHre U 00beIMHEHUE MHOXKECTB,
YHCJIOBBIE MHOYKECTBA, YHUCIOBBIE
IPOMEKYTKH.

Permath 3a1a4u ¢ TOMOIIBIO GOPMYJT
BKJIFOUCHHS-MCKITIOUCHUS
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[Iepeuncnenue 351€eMEHTOB
MHOKECTB C OMOIIIbIO
OpraHU30BaHHOTO Mepedopa u
npaBuia yMHOXeHUs. Dopmyna
BKJIIOUEHUSI-UCKITIOUCHUS

BepoaTtHOCTH Ci1y4aiiHOTO
COOBITHS

DyieMEeHTapHbIE COOBITHS.

BeposiTHOCTH ciTydaidHBIX COOBITUH.

OnbITEl ¢ pAaBHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSMH.
Crny4daliHbIN BBIOOD.
[IpakTuueckas padbora

OcBauBaTh NOHATHS: FJIEMEHTAPHOE
coObITHE, CITy4ailHOE COOBITHE KaK
COBOKYMHOCTb OJIArONPUATCTBYIOIIHUX
3JIEeMEHTAPHBIX COOBITUN,
PaBHOBO3MOYHBIE JIEMEHTAPHBIE
COOBITHSI.

Pemiats 3a1aun Ha BBIUKCIICHUE
BEPOSTHOCTEH COOBITHH T10
BEPOSTHOCTSAM DJIEMEHTAPHBIX COOBITUI
CIIy4allHOTO OTBITA.

Petate 3a1aun Ha BBIUKCIICHUE
BEPOSTHOCTEH COOBITHII B OTIBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH, B TOM YHCJIE C IOMOIIBIO
KOMITBIOTEPA.

[TpoBOAUTH M U3yYaTh OMBITHI

C paBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMHU, B TOM YHCIIE

C MCIIOJIb30BAHUEM MOHET, UTPAJIbHBIX
KOCTEU U JPYTUX MOJIEJIEN B XOA€E
IPaKTHYECKON pabOThI
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OnucarepbHas CTAaTUCTHKA.
PacceuBanue maHHBIX

N3mepenue paccemBaHus
YUCJIOBOTO MaccuBa. Jucnepeus u
CTaHAAPTHOE OTKJIOHEHHUE
quciioBoro Habopa. CpoiicTBa
JUCIIEPCUH U CTAaHJIAPTHOTO
OTKJIOHEHHS.

JlnarpamMMBbl pacCEMBaHUS ABYX
HaOIr01aeMbIX BeIUYNH. JInHeHas
CBsI3b Ha JarpaMMe pacceuBaHUsI.
[IpakTruueckas paborta

OcBauBaTh NOHITHUS: AUCIICPCHUA U

CTaHAAPTHOC OTKIIOHCHHUC, UCITI0JIb30BATh

OTHU XAPAKTCPHUCTUKHU AJIAA OITMCAHUA
PaCCCUuBaHUA JaAHHBIX.

BBII[BI/IFaTB THUIIOTE3BI 00 OTCYTCTBHH WJIA

HAJIMYUH CBSI3U 110 JUarpaMmam
paccenBaHmUsI.

CTpouTh AUarpaMMbl pacCeUBaHUS

10 UMEIOITUMCS JTAHHBIM, B TOM YHCJIC
C TIOMOIIBI0 IU(PPOBBIX PECYPCOB

Brenenue B Teoputo rpadon

HepeBo. JlepeBo ciaydailHOTo
skcniepumenTa. CBOKCTBa
J€PEBBEB: €IMHCTBEHHOCTD IyTH,
CBSI3b MEX1y YUCJIOM BEPIIUH U
gucioM péodep. [lonsTre o mIockux
rpadax. Pemenue 3agau

C IIOMOUIBIO JEPEBBEB

OcBauBarth NOHATHUS: IEPEBO Kak rpad
0e3 1uKIIa, BUcA4as BepuinHa (JIMCT),
BETBb JIEPEBA, IYTh B IEPEBE, TUAMETP
nepeBa.

N3yuaTh cBOMCTBA JepeBa:
CYyILIECTBOBAHUE BUCSYEN BEPIIUHBI,
€IMHCTBEHHOCTh IIyTH MEXAY IBYMS
BEPIIMHAMHU, CBA3b MEK]Y YHCIOM
BEPIINH U YUCTIOM PEOEP.

Pematp 3a1aun Ha TOUCK U
MIEPEUYUCIICHUE TyTEU B JEPEBE,
ompe/eeHre Ynucia BepnH win pedep
B JIEpEBE, CBOMCTBA IIOCKUX rpadoB

Jloruka

Jlornueckue coro3nl «1U» n «J1N.
CBsi3b MEXKy TOTHYECKUMU

N3ydats MeTOABI U CTPYKTYPY
MaTeMaTHYECKUX YTBEPKICHUM,
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COI03aMH U OTIePAITASMH
HaJl MHO>KCCTBaMH.
Hcnonp30BaHME TOTHYECKUX
COI030B B anre0pe

COZIEPIKAIINX JIOTHYECKUE COO3BI.
OcBauBarh UCMOJIb30BAHUE JTOTUUECKUX
COI030B IIPU IOCTPOCHHUH CUCTEM U
COBOKYITHOCTEN YPAaBHEHUU U
HEPABEHCTBO OT NPOTHUBHOTO

Onepauuu HaJl CIy4YalHBIMU
coObITusiMU. CrioKeHHE
BEPOSITHOCTEN

Crnyuaiinbie COOBITHS Kak
MHOKECTBA 3JIEMEHTAPHBIX
COOBITU.

[IpoTuBOIOI0KHBIE COOBITHUS.
Onepauuu Hai COOBITUSIMH.
dopMya CI0KEHUs BEPOSITHOCTEN

OcBauBaTh NOHATHUSA: B3aUMHO
IPOTUBOIIOJIOKHBIE COOBITHS, ONIEPALIUU
HaJ COOBITUSIMH, OOBETUHCHUE U
nepeceyeHre COObITHI, COBMECTHBIE U
HECOBMECTHBIE COOBITHSI.

N3yuaTe TEOpEMBI O BEPOSTHOCTH
00BeAMHEHUS IBYX COOBITHIH ((POpMyIIbI
CJIO’KEHUSI BEPOSITHOCTEN ).

Pemats 3a1aum, B TOM 4KCIi€ TEKCTOBBIE,
Ha BBIYHCIIEHUE BEPOSITHOCTEN
00OBEIMHEHUS U IIEpeceueHusl COOBITUI
C IOMOILBIO YHCIIOBOU MPSMOU,
auarpamm Oumiepa

Y cii0BHasE BEPOSTHOCTb,
YMHOKEHUE BEPOATHOCTEN,
HE3aBUCUMBIE COOBITHS

[IpaBuio ymHOXKEeHUs
BEPOSITHOCTEM. Y CIIOBHAS
BEPOSITHOCTb.
[Ipencrasienue cay4anHOro
AKCIIEpUMEHTA B BUJIE JAEPEBA.
He3aBucumeie coObITHSA

OcBauBaTh NOHATHS: TIPABUIIO
YMHOKE€HUS BEPOSTHOCTEM, YCIOBHAS
BEPOSTHOCTDH, HE3aBUCHUMbBIC COOBITHSI,
JIEPEBO CIIYYaWHOTO OIBITA.

Pemats 3agaun Ha onipeeeHUE U
CBOMCTBA HE3aBUCHUMBIX COOBITHH.
Pemate 3agaum Ha MOMCK BEPOATHOCTEN

95




C UCIIOJIb30BAHHUECM ACPCBA CJ'Iy‘—IElfIHOFO
OIIbITa

[ToBTOpenue, o6o0IIeHNE, 3) PaccenBanue 1aHHBIX B YHCIIOBBIX [ToBTOPSITH H3yUYEHHOE U BHICTPAUBAThH
CUCTEMAaTHU3aLMs 3HAHU I MaccuBax. Onepauuu CUCTEMY 3HAHUM.
HaJl MHO>KECTBAMH U COOBITHUSMH. Pemate 3a1aum Ha npeACTaBICHUE U
BeposiTHOCTSH city4aitHOro ONMCAHUE TaHHBIX C IOMOIIBIO
coObITHs. CI0)KEHUE U YMHOKEHUE | M3yYEHHBIX XapaKTEPUCTHK.
BEPOSITHOCTEHN. Pemate 3aaum ¢ npumeHeHueM rpagos.
JlepeBbs U IIIOCKHE Tpadbl Pemate 3a1aun Ha HaXOXKIACHUE
BEPOSITHOCTU CITy4alHOTO COOBITHS
10 BEPOSITHOCTSIM 3JIEMEHTAPHBIX
COOBITU.
Pewate 3a1aun Ha HAXOXKACHHE
BEPOSTHOCTEU OOBEAMHEHUS U
nepeceyeHust COObITHI, B TOM YHCIie
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM
rpaguuecKux npeacTaBIeHUuN
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME
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9 KJIACC

yMHO)eHus. [lepecTaHOBKY U
dakTopual.

Yucno coueTaHui U TPEYroJIbHUK
[Tackans. CBoiicTBa uncen
couerannii. bunom Herotona.
Pemenue 3aga4 ¢ ucrnonb3oBaHUEM
KOMOWHATOPUKHU

Ha3Banue paznena KonunuectBo XapakTepuCTHKA JCSITeIIbHOCTH
(Temnl) Kypca 4acoB OcrosHoe conepiarne O0yJaroIIIXCS
[ToBTOpenue kypca 8 kiacca 3 [IpencraBneHue naHHBIX. [ToBTOPSITH M3yUYEHHOE W BHICTPANBATh
OmnucarenpHast CTAaTUCTHKA. CUCTEMY 3HaHUH.
Omneparnuu HajJ COOBITUSMH. Pemate 3a1aum Ha npeCcTaBICHUE U
HezaBucumocTts cOOBITHIA. omnucaHue NaHHbIX. Pemats 3a1aun
JlepeBbsi U TUIOCKHE Tpad Ha HAXO0XJICHUE BEPOSITHOCTEH
00BbEIMHEHUS U TIEPECEUCHUSI COOBITUI,
B TOM YHCJIC HE3aBUCUMBIX
C UCIOJIb30BaHUEM TpadruecKux
MPECTABICHUN U JIEPEBa CIYy4aitHOTO
OTIBITA
DneMeHThl KOMOMHATOPUKHU 6 KomOunaropHoe mpaBuiio OcBauBaTh NOHITHS: KOMOMHATOPHOE

IIPABUJIO YMHOKEHUS, YIIOPALOYEHHAs
napa, Tporika 00ObEKTOB, IEPECTAHOBKA,
(akTopuan yucia, CoueTaHUE YUCIIO
CcOoYeTaHu#, TpeyrojabHuK Ilackas.
Pemars 3a1aun Ha nepedynciieHue
KOMOMHALIUN, KOJIMYECTBA 3JIEMEHTAPHBIX
cOOBITUH, HAXOXKICHHE BEPOSATHOCTEN
COOBITHH C TPUMEHECHUEM
KOMOWHATOPUKH, B TOM YHUCIIE C
UCIIOJIb30BaHuEM TpeyrosbHuKa [Tackains.
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Pemate 3a1aun Ha MpUMEHEHHE YUCIIa
codeTaHui B ajireope (CoKpaméHHoe
yMHOkeHue, 0nHoM HproToHa)

I'eomerprueckas
BEPOSITHOCTH

I'eomeTpuyeckast BEPOSITHOCTb.
Crny4yaiiHbI{ BEIOOD TOUYKHU

13 QUrypsl Ha MJIOCKOCTH,

U3 OTpe3Ka, U3 IyT' OKPYKHOCTH

OcBauBaTh MOHATHE TEOMETPUUECKOMN
BEPOSTHOCTH.

PemaTte 3a1aun Ha HaXOXKIACHHUE
BEPOSITHOCTEH B OIBITAX, MIPEACTABUMBIX
KaK BbIOOp TOYEK U3 (PUrypsl

HAa IUTOCKOCTH (MHOTOYTOJIBHUKA, KPYyTa),
U3 OTPE3Ka UM TYTH OKPYKHOCTH,

U3 YUCJIOBOTO TIPOMEKYTKA

Ucnerranns bepryinu

HcnbiTanus. Ycnex u Heynayva.
Cepus HCIBITAHUM 10 TIEPBOTO
ycnexa.

Cepus ucnbiTanuii bepaysim.
BeposiTHOCTH COOBITHI B CEPUU
ycnblTanui bepHymm.
Cry4aiiHblii BBIOOD U3 KOHEYHOTO
MHOX€ECTBa

OcBauBarh NOHATHUSA: UCIIBITAHUE,
3JIEMEHTapHOE COOBITUE B UCTIBITAHUU
(ycnex u HeyJaya), cepusi UCIIBITaHUM,
HACTYIUICHUE TIEPBOTO ycrexa (Heyaaun),
cepus UCTIBITAaHUN bepHyIuIn.

Pemars 3anaun Ha HaXOXKAEHNE
BEPOSITHOCTEH COOBITUI B CEPUU
VCTIBITAHUH 10 TIEPBOIO yCIEXA.
Pematp 3agaum Ha HaxOXKIAEHUE
BEPOSTHOCTEU COOBITHI

B CEpUM UCIIBITaHUN bepHyiu,

B TOM YHCJI€ C TOMOIIBIO IIU(POBBIX

pecypcoB
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Cny4daitnas BeJIMUUHA

CnyyaiiHas BeIU4rHa U
pacnpeneneHne BEpOSITHOCTEM.
[Ipumepsl CiiydallHbIX BEJIMYMH.
BaxHbie pacnipeiesieHHs] — YUCIIO0
MIOMBITOK B CEPUU UCTIHITAHUI

JI0 TIEPBOTO yCIeXa U YUCII0
YCIEXOB B CEPUU UCTIBITAHUI
bepnynnu (reomeTpuueckoe u
OMHOMHUAIILHOE paclpe/IeICHUs)

OcBauBarth NOHATHS: CITy4yalHast
BEJIMYMHA, 3HAUCHUE CITyYaANHOU
BEJINYWHBI, PaCIIPEACICHUE
BEPOSTHOCTEM.

N3y4dars, B TOM 4HCIIE€ C TOMOIIBIO
IU(PPOBBIX PECYpCoOB, U 0OCYKIATh
pUMEPBI TUCKPETHBIX U HEMPEPHIBHBIX
CIIy4alHBIX BEJTUYMUH (B TOM YHCJIE POCT U
BEC YEJIOBEKA, YHCICHHOCTh HACEIEHUS,
CTOMMOCTb TOBAPOB U YCIYT), CITy4aillHbIX
BEJINYWH, CBSI3AHHBIX C U3yYCHHBIMU
CIIy4allHBIMHM OTIBITAMHU

HucnoBble XapaKTEPUCTUKHU
CJIy4alHbIX BEJINYNH

MareMaTn4yeckoe OKu1aHue
CIIy4alHOW BEJIUYUHBL.
DU3NUECKUN CMBICIT
MAaTEMaTHYECKOTO OKUIAHUS.
[Ipumeps! ucnonp30BaHus
MaTeMaTH4YECKOT0 OKUIAHUS.
Jlucriepcus 1 cTaHgapTHOE

OTKJIOHEHUE CIIy4YalHOM BEJIUYUHBI.

CBolicTBa MaTeMaTHYECKOTO
OXHWJIAHUS Y TUCIIEPCUU.
MarteMaTudeckoe 0KHJaHue U
JIUCTIEPCUS N3YYEHHBIX
pacrpeneneHun

OcBauBaTh NOHATHUS: MATEMATHYECKOE
0XHWJIAHWE CITyYalHOU BEJIMYMHBI,
JIUCTIEPCUS U CTAHAAPTHOE OTKIIOHCHUE
CIIy4YailHOW BEJIUYUHBI.

Pematp 3a1aun Ha BEIYMCIICHUE
MAaTEMATHYECKOTO OKUJAHUS U
JUACTIIEPCUN TUCKPETHOM CIIy4aiiHON
BEJIMYUHBI 110 33JaHHOMY
pacnpeneneHuio, B TOM Yuciie 3a/1ay,
CBSI3aHHBIX CO CTPAXOBAaHUEM U
JIOTEPEAMU.

3HAKOMHTBCS C MATEMAaTUYECKUM
0’KMJIaHUEM U TUCIIEPCUEN HEKOTOPBIX
pacrpeneneHuid, B TOM YncIie

99




pacupeaeneHust CIIy4aiiHON BEJIMYUHBI
«UYHCIIO YCIIEXOB» B CEPUH UCTIBITAHUI
bepnynmn

3aKkoH OOJIBIIINX YHUCEIT

HepagenctBo UebblmeBa. 3akoH
OOJIBIIINX YHCEIL.
MareMaTu4ecKue OCHOBAHUSI
U3MEPEHUS BEPOSTHOCTCH.

Ponb 1 3HaueHne 3aK0Ha OOJIBIINX
YHUCEN B HayKe, B PUPOJIC U
00IIIECTBE, B TOM YHCIIE

B COIIMOJIOTHYECKHUX
00CJIeIOBAaHUSX U B U3MEPEHUIX

N3yuaTp yacToTy COOBITHS

B TIOBTOPSFOIIUXCS CITyJaifHBIX OITBITaX
KaK CIIy4ailHYyIO BEJIMYUHY.
3HAKOMUTHCS 3aKOHOM OOJIBIIIUX YHUCEIT
KaK MaTEMaTHICCKUM BBIPOKCHHEC
CTATUCTUYECKON YCTOMYMBOCTH YaCTOT U
CpPEIHUX 3HAYECHHUI.

Pemate 3anaun Ha u3MepeHne
BEPOSITHOCTEH C TTIOMOIIIBIO YaCTOT.
OO6cyxaaTh POJIb 3aKOHA OOJIBIIIUX YHCEI
B 000CHOBAaHWHY YaCTOTHOTO METO/1a
U3MEPEHUS BEPOSTHOCTEH, B IPUPOJIE

U B OOIIIECTBE

[ToBTOpEeHue, 00001ICHKE,
cUcTeMaTu3anus 3HaAaHUHN

BepostHoCcTH CciiydaiiHBIX
COOBITHH.

DneMeHTbl KOMOMHATOPUKH.
Cepus ucnblTanuil bepHyun.
Ciy4aiiHble BETMYUHBI U
pacupeneneHusl.

HucoBble XapaKTEpPUCTUKHU
CIIy4ailHbIX BEJIMYMH. 3aKOH
OO0JIBIINX YHUCEI

[ToBTOPATH U3yYEHHOE U BHICTPAauBaTh
CHUCTEMY 3HAHUM.

Pematp 3a1aun Ha HAXO0XKIAECHUE
BEPOSITHOCTEN B CEPUSIX HE3ABUCUMBIX
VCTIBITAHUW, B TOM YUCJIE C IOMOIIBIO
KOMOMHATOPHBIX (PaKTOB U POPMYII.
Pemars 3agaun Ha onpeiesieHue CBOMCTB
pacnpeaeneHnii, HaX0XICHUE
MaTeMaTUYECKUX OKUITAHUN
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Y TUCIIEPCUIN U3YUCHHBIX
pacIpeeeHui.

OO0cyxaaTh poJib 3aKOHA OOJIBIIUX YHCE

B HayKe, B IPUPOJIC U B 00IIIECTBE

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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