Mynumunansaoe 6ro/pKeTHOe 001e00pa3oBaTelIbHOe yIPEKIeHHE
ITeTpo3aBOJCKOrO TOPOJICKOTO OKpyTa
«Cpemnsist obrmeo6pazoBarenbHas mxona Ne 43 ¢ yriryGiieHHBIM N3y4YeHHEM OTCIbHBIX
IPEMETOBY

PaGouas nporpamma
crenKypea
«ar 3a marom k I'HA>»
OcHoBHOe 00111ee 00pazoBaHue
Cpoxk peamuzauuu 1 rog

Pa3zpaGoTuuKu nporpamMmelr:
YUHTeI MAaTeMATHKH

Paccmorpena na MO IIpunsTa Ha nefAcOBeTe
yuHuTeaed MaTeMATHKH npotoko Ne 13 ot 09.06.2021r.



IHosicuuTenbLHAA 3aMHCKA

Pabouass mporpamma cnenkypca mis 9 kimacca mo marematuke «lllar 3a marom k ['MA»
pa3paboTaHa M COCTaBlieHa B COOTBETCTBHU ¢ TpeOoBaHusaMu DenepasbHOM TOCyIapCTBEHHOM
00pa3oBaTeNpHOr0 CTaHJapTa OCHOBHOIO 0O0mero oOpa3oBaHMs, YTBEPKICHHOIO MPHUKA30M
MunucrepcTBa oopazoBanus U Hayku P® ot 17.12.2010 Ne 1897.

B Hacrosimee BpeMsi akTyalbHOH cTana mpoOjiemMa MOArOTOBKH OOYYaroMIMXCsl K aTTeCTallud B
dbopme — OI'D u EI'D. Chada sk3aMeHa 1o MaTeMaTHKE 3a Kypc OCHOBHOM mikosbl B hoopme OI'D
SBIISICTCS OAHUM U3 HAIIPAaBICHUN MOJIEPHU3ALUH IIKOJIBHOTO 00Opa30BaHMsI HA COBPEMEHHOM JTarle.
C yuerom neneil 00yyeHUs: B OCHOBHOM IIIKOJIE KOHTPOJIbHO-U3MEPUTENIbHbIE MaTepHalibl SK3aMeHa B
HOBOM (hopMe TPOBEPSIIOT cHOPMUPOBAHHOCTH KOMILIEKCA YMEHUMN, CBI3aHHBIX ¢ WH()OPMAIIMOHHO-
KOMMYHHUKATUBHOM JESATENbHOCTbIO, C I[IOJyY€HHUEM, aHaJu30M, a TakkKe MPUMEHEHUEM
SMIIUPUYECKUX 3HAHUM.

JlanHast mporpaMma dJIEKTHBHOTO Kypca IMpelHa3HaueHa [js olywarommxcs 9-X KiaccoB
o0mIeo0pa3oBaTebHBIX YUpPEKJACHUNW W paccunTaHa Ha 32 daca. OHa mpenHa3HaueHa IS
MOBBIIEHUS 3(PPEKTUBHOCTU MOATOTOBKH OOydaromuxcs 9 kigacca K rocydapCTBEHHOM HUTOTOBOM
aTTecTaluy 110 MaTEMAaTHKE 3a KypC OCHOBHOM LIKOJIBI.

AKTYaJIbHOCTh Kypca OO0YCJIOBJIEHa €ro MPaKTUYeCKOW 3HAUYMMOCThIO. JleTh MOTyT NpUMEHUTh
[I0JIyYE€HHBIE 3HAHMSI U IPAKTUUECKUN onbIT npu caade OI'D, a B nanbHeimem EI'D.

JlaHHBIN KypC MOMOKET HAY4YHTh LIKOJbHHKA TEXHHUKE pabOThl C TECTOBBIMH 3aJlaHUSIMU M caue
OI'3, a B nanpueitmem EI'D, koTOpast COAEPKUT CAEAYIOMINE MOMEHTHI:

-00y4yeHHe MOCTOSHHOMY CAMOKOHTPOJIIO BPEMEHH,

-00y4yeHHe OLEHKE TPYIHOCTU 3aJaHui U PasyMHBIM BBIOOp IOCIEI0BATEIBHOCTH BBINOIHEHUS
3aJIaHNM;

e 00yuyeHHe MPUKUIKE TPAHUI] PE3yIbTaTOB U MOJCTAHOBKE KaK MPUEMY MPOBEPKH,

MIPOBOAMMON TOCTIE PEIICHUs 3a/1aHus;
e 00yuyeHHE «CIHUPaTHLHOMY JBHKEHHUIOY 10 TECTY, UTO MPEANOIaraeT IBMKEHUE OT MPOCTHIX
THTIOBBIX K CJIOXKHBIM;

e 0o0yueHHe MpueMaM MBICIIEHHOTO TIOMCKA Croco0a pelieHus 3aJaHui.

W3 BBITIIE M3II0KEHHOTO BBITEKAOT MPUHITUIIBI, TIO KOTOPBIM YUUTENb JTOJKEH CTPOUTH METOTUKY
MOATOTOBKH YYaITHXCS:

e  OT IPOCTHIX TUIIOBBIX 33JaHUI K 00Jiee CII0KHBIM;

e BCE TPEHUPOBOUHBIE TECTHI TPOBOAUTH B PEXKHME KECTKOTO OrPAaHUYCHUS BPEMEHH;
[IporpaMMoil MIKOJIBHOTO Kypca MAaT€MaTUKH HE MpPEyCMOTPEHbI 0000IIEHHE M cUcTeMaTH3alus
3HAHUW TIO Pa3jIMYHBIM pa3jeliaM, MOJYyYEHHBIX YYallMMHUCS 3a BeCh Mepuoa obydeHus ¢ 5 mo 9
KJIacC. OJIEKTUBHBIK KypC MO3BOJIUT CUCTEMATU3UPOBAaTh M YIIYOWUTh 3HAHUS Yy4allUXCs 110
pa3IUYHBIM pa3jieniaM Kypca MaTeMaTHKH OCHOBHOM MIKOJBI (apudmeTuke, anredpe, CTaTUCTUKE U
TEOpUU BEPOATHOCTEH, reoMeTpuu). B naHHOM Kypce Takke paccMaTpuBalOTCS HECTaHAapTHHIE
3a/laHusl, BBIXOJAIINE 32 PAMKHU IIKOJBHON MporpaMMbl (TpaduKu ¢ MOJAYyNIeM, KyCOYHO-3aJaHHbIC
GyHKIMH, pelieHre HeCTaHJapTHBIX YPaBHEHUN M HEPAaBEHCTB U JIp.). 3HAHME ATOr0 Marepuaia u
YMEHHE €ro TPUMEHSATh B TPAKTUUECKON MAEATeTbHOCTH TMO3BOJHMT IIKOJIBHUKAM pelIaTh
pa3zHooOpa3Hble 3aaud PA3JIUYHON CIOXKHOCTU M IMOATOTOBUTHCSA K YCIEHIHOW Claye 3K3aMeHa B
HOBO# (hopMe UTOTOBOI aTTECTALIUU.

Kaxxnoe 3ansTHe, a Takke BCe OHM B LEJIOM HAalpaBieHbl Ha TO, YTOOBI PAa3BUTh HHTEpPEC
IIKOJILHUKOB K TIPEAMETY, IMO3HAKOMUTh HMX C HOBBIMH HAECIMH M METOJaMHU, PaCHIMPUTH
Ipe/icTaBlIeHre 00 N3y4aeMOM B OCHOBHOM Kypce MaTepuaie, a TJIaBHOE, paCCMOTPETh MHTEPECHBIE
3a/1a4u.

DTOT Kypc MpeajaraeT y4Jauumcsi 3HakOMCTBO ¢ MaTEMAaTUKON KakK ¢ OOIIEKYIbTYpHOU LIEHHOCTBIO,
BBIPAa0OTKOW TIOHMMAaHUsT HMMH TOTO, YTO MAaTeMaTHhKa SIBISETCS WMHCTPYMEHTOM IIO3HAHUS
OKPY>KaIoIllero MUpa U caMoro ceosl.

Eciu B w3yuyeHHWM NpEeAMETOB €CTECTBEHHOHAYYHOIO ITMKIA OYEeHb BaXXHOE MECTO 3aHUMAeT
SKCIIEPUMEHT U UMEHHO B IPOLIECCEe HKCIIEPUMEHTA U 00CYXKICHHS €ro OpraHu3allii U pe3ylbTaToB
dbopMUpYIOTCS W PAa3BUBAIOTCS HMHTEPECHl YYCHHKA K JAaHHOMY TIPEIMETY, TO B MaTeMaThKe
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HKBHBAJICHTOM JKCIIEPUMEHTA SBJsieTCs penieHne 3agad. CoOCTBEHHO BECh KypC MaTEMAaTUKU MOKET
OBITh NOCTPOEH M, KaK IPaBUJIO, CTPOUTCS HAa PEIICHUM PAa3IMYHBIX 110 CTEHNEHH BAXKHOCTH U
TPYIHOCTH 3a]1a4.

ge.m, Kypca:

[ToaroToButs yuanmxcs K caade OI'D B COOTBETCTBUH € TPEOOBaHHUSMH, IPEABIBIICMbIMI HOBBIMH
00pa3oBaTeNbHBIMU CTAHAAPTAMHU.

3agaum kypca:
ooyuarowue: (popmuposarue nosHasamenbuvix u rocuveckux YVJI):

o (opmupoBanue "06a3bl 3HaHUI" IO anredpe, rEOMETPUHN U PeabHON MaTeMaTHKe,
MO3BOJISIIONIEH OecTIpensITCTBEHHO ONEpUPOBAaTh MAaTEMAaTUYECKUM MaTeprUajoM BHE
3aBHCUMOCTH OT CII0c00a MPOBEPKH 3HaHUI. HayunTh npaBUiIbHON HHTEpIIPETAIIH
CHOPHBIX (OPMYITUPOBOK 33JaHUM;

Pa3BUTH HAaBBIKHU PEIICHUS TECTOB;
HAy4YUTh MaKCUMANBbHO 3P (EKTUBHO paclpeneisTh BpeMs, OTBEICHHOE Ha
BBITIOJIHEHUE 3a/IaHHS,;
o TMOATOTOBUTH K ycrmenrHoi caadue OI'D mo maTemartuke.
pazsusarouue: (popmuposarnue pecyiamusnoix YVJ/I):

e YMEHHE CTaBHUTH Iepe]l co00il 1eTb — meJienojaranme, Kak IoCTaHOBKY y4eOHOI 3a/1auu Ha
OCHOBE COOTHECEHHSI TOTO, YTO Y>KE€ U3BECTHO M YCBOCHO yUaIIUMCsI, U TOTO, YTO eIl
HEU3BECTHO;

e IUIAHUPOBATH CBOIO padOTy - IVIAHMPOBAHUE — OTIPEJICIICHUE TTOCIIET0BATEILHOCTH
MIPOMEXYTOUHBIX I[EJIeH ¢ y4ETOM KOHEYHOTO Pe3ysibTaTa; COCTaBICHUE TUIaHa U
IIOCJICIOBATCILHOCTH JCHCTBUM;

e KOHTPOJIb B (hopMe ciarueHus crnocoda JeiCcTBHUS U ero pe3ybTaTa ¢ 3aJaHHBIM STAJIOHOM C
1eJIbI0 OOHAPYKEHHs OTKIOHEHUH M OTJIMYUI OT 3TalOHa;

e OlIEHKA - BBIJICIICHUE U OCO3HAHHE YYAITUMCSI TOTO, YTO YK€ YCBOCHO H UTO €IIE MOAJICIKUT
YCBOCHMIO, OCO3HAHHE KaYeCcTBA M YPOBHS YCBOCHHUS.

gocnumamenvHule: (popmuposarue KOMMYHUKAMUBHBIX U TuuHocmublx YV/I):

e (opmMupOBaTH yMEHHUE CIYIIATH U BCTYIATh B AUAJIOT;

e  BOCIIHTHIBATH OTBETCTBEHHOCTH M aKKypPaTHOCTH;

e  y4YacTBOBAaTh B KOJUIEKTUBHOM OOCYXJI€HUH, ITPU ITOM YUUTHCSI YMEHHUIO OCO3HAHHO U
MIPOU3BOJILHO CTPOHUTH PEYEBOE BHICKA3bIBAHNE B YCTHON M MUCHMEHHOM (hopme;

e CMBICI000pa30BaHMeE T. €. YCTAHOBJICHHUIO YUAIIUMKCS CBSA3HU MEX/Y 1IeNIbI0 y4eOHO
JESITeTHbHOCTH U €€ MOTUBOM, JIPYTHMH CIIOBAMH, MEXKIY PE3YJIbTaTOM-TIPOJTYKTOM YUCHHUS,
NOOYKAAIOUIUM JEeSITEIbHOCTD, U TEM, PAJH YETO OHA OCYILECTBIISETCS, CAMOOPIaHU3aIusl.

[ )
DOYHKIMH Kypca:
e OpHEHTAIMs Ha COBEPIIICHCTBOBAHNE HABBIKOB IMO3HABATEIHLHOM, OPTaHU3AIMOHHON
JIESITENNLHOCTH;
e KoMIeHcanusa HemocTtaTkoB 3YH 1mmo maTtemartuke.
)
MeTtoabl 1 (hopMbBI 00VIEHHS.
MeTtoastl U GopMbl 00YUIECHHS OMPEAEIAIOTCS TPeOOBaHUSIMH O0YUEHUS, C YI€TOM MHIUBUIYaTbHBIX
M BO3PACTHBIX OCOOCHHOCTEH YYalllMXCs, Pa3BUTHS M CaAMOPA3BUTHUS JIMYHOCTH. B CBs3u ¢ 3TUM
OCHOBHBIE TPUOPUTETHI METOJIMKHU U3YUECHHUSI Kypca:
e 00yueHHe yepe3 ONBIT U COTPYJHUYECTBO;
e yYeT UHIUBUAYATbHBIX OCOOEHHOCTEH U MOTPEOHOCTEN yUaIHXCs;
e UWHTEPAKTUBHOCTH (paboTa B MajbIX TPyMIax, pOJICBbIC UTPHI, TPCHUHTH, BHE 3aHATUH -
METO/ POEKTOB);
e JIMYHOCTHO - JIEATEILHOCTHBIA U CYOBEKT — CYObEKTUBHBIN 1OAX0/ (00JIbIIIee BHUMAHHE K
JUYHOCTH YYallleToCs, a He LIeJIAM YUHUTeJIs, pABHOIIPABHOE UX B3aUMOJICICTBUE).




@opMbl_OPraHu3aNMU 3aHATHH — MPAKTUKYMBI 110 PEIICHUIO 33]a4, 3a4eTHbIC PaOOTHI, JEKIIUH,
Oecepl, IeTTOBBIC UTPHI.

Bubl 1eiTeIbHOCTH YYAIIHUXCS —

- mouckK nH(popMaIuy, 3a1aHuil B pecypcax VHTepHET, B IeYaTHBIX HU31aHUSX,

- pediekcus cBoel yueOHOU AesITeNbHOCTU IPU U3YYEHHUH Kypca,

- BBITIOJIHEHUE JIOMAIIIHUX 33aHUM / IO BEIOOPY ydaImxcs /,

- co3JlaHue COOCTBEHHOTrO MPOEKTa (M3rOTOBIIEHHE MATEMAaTUYECKOro JIOTO, MEIUANPE3CHTAIIUU 10
OJIHOM M3 U3y4aeMbIX TEM, TBOPUECKUI OTYET)

dopMma npoBeAeHUsI UTOTOBOI aTTeCTAllMH — UTOTOBOE TecTupoBanue B opme OI'D.
[IpennaraeMelii Kypc sSIBIISIETCS Pa3BUTHEM CHCTEMBI paHee MPUOOPETCHHBIX MPOrPAMMHBIX 3HAHUH,
€ro IeNb - CO3/IaTh IICJIOCTHOE MPEACTABICHUE O TEME M 3HAYUTENILHO PACIIMPHUTh CIEKTP 3ajad,
MOCHJIBHBIX I ydammxcs. Bce cBoicTBa, BXonsiue B KypC, M MX J0Ka3aTeJbCTBA HE BBI3OBYT
TPYAHOCTH Yy YYAIIUXCs, T.K. HE COJAEPIKAT TPOMO3KUX BBIKIAJIOK, a KAKI0E MPEIbIIyIee TOTOBUT
nocienywomee. [lpu HampaBisFOIIEH pPOJMU  YYUTENS MIKOJIBHHUKH MOTYT CaMOCTOSITEIIbHO
chopMyIMpOBaTh HOBBIC JJII HUX CBOWCTBA M JaXKe JI0Ka3aTh WX. Bce JOMKHO pacmojiarath K
CaMOCTOSITEJILHOMY MOKMCKY M TIOBBIIIATh HHTEPEC K U3YYCHUIO mpeamMeta. [Ipencrapnss yqanmmcs
BO3MOYXHOCTh OCMBICIIUTh CBOMCTBA W HMX JOKA3aTEJIbCTBA, YYHTEIh PA3BHBACT T'€OMETPHUUICCKYIO
UHTYUIIHIO, 0€3 KOTOPOI HEMBICIIUMO TBOPYECTRBO.

Takum oOpa3om, mporpaMma MpUMEHUMA IS PA3IUYHBIX TPYIIT IIKOJIBHUKOB, B TOM YHUCIIE, HE
UMEIOIIUX XOpOIeH TOArOTOBKA. B 3TOM ciydyae, y4YWTElIb MOXET Cy3UTh TpPEOOBaHHS H
MPEIOKUTh B KAa4eCTBE JOMAIHUX 3aJaHUN CO3JaHHE TBOPYECKUX pabOT, MPU ITOM y HeTeH
pa3BUBACTCS MHTYUTHUBHO-AaCCOIIMATUBHOE MBIIUICHHE, YTO HECOMHEHHO, ITOMOXXET UM TpHU
BBITOJIHEHUH 3aganuii OI'D.

OcHoBHast (DYHKIMSI yYUTENss B JAHHOM KypCE€ COCTOUT B «COMPOBOXKICHHUM» YYaIerocs B €ro
MO3HABATENBHON IEATEeIbHOCTH, KOPPEKIIUHN paHee MOTyYeHHbIX ydaummucs 3YH.

IInanupyemble pe3yJibTaThI

B pesynbrare ocBoeHuss Kypca MaTeMaTMKd 9 Kiacca ydalquecss JOJDKHBI OBJIaJETh
CIIETYIOIIMMHU 3HAHUSIMH, YMEHUSMHU 1 HABBIKAMHU.

JIMYHOCTHBIM pe3yJabTATOM H3YYECHHUS IMpeaMeTa SBIsSeTcs (GOPMUPOBAHME CIENYIOLIMX
YMEHHMH U Ka4eCTB:

e HE3aBUCUMOCTb U KPUTUYHOCTH MBILUICHHUS;

* BOJISI 1 HACTOMYHMBOCTD B IOCTHI)KEHUH IIEIIH.

MeTtanpeaMeTHbIM  pe3yJbTaTOM  HM3ydeHUs Kypca  sBIseTcs  (QopMHUpOBaHUE
YHUBEpCaJIbHbIX YueOHbIX AeiicTBuil (YVY ).

PeryasituBubie YY/I:

e CaMOCTOATENIbHO OOHapyXuBaTh M (POpMyNHpoBaTh y4eOHYIO MpoOieMy, ONpeAeNsITh
uenp Y/I;

e BBIIBUTATh BEPCHH PEHICHHs MPOOJIEMBI, OCO3HABaTh (M MHTEPIPETHPOBATH B CIydae
HEOOXOJUMOCTH) KOHEYHBIH pe3ylbTaT, BbIOMpaTh CpPEICTBAa JOCTIKEHUS LEIH U3
MPEAJIOKEHHBIX, a TAK)KE UCKATh UX CAaMOCTOSITENIbHO;

e COCTaBJATH (MHAUBUAYAJbHO WM B TPYIIE) IUIAH pelleHuss mpoOsieMbl (BBITOJHEHUS
MIPOEKTA);

« paboTas 1o IUIaHy, CBEPATh CBOM JCHCTBUS C LEIbI0 U IPH HEOOXOIMMOCTH UCIIPABIISTh
OIIHUOKHN CaMOCTOSATENBHO (B TOM YHCIIE U KOPPEKTUPOBATH IJIAH);

e B JHAJOre C YYUTEJIEM COBEPIIEHCTBOBATH CaMOCTOSITENIbHO BbIOpaHHBIE KPUTEPUU
OLICHKH.

ITo3naBarennHbie YY/I:

e MPOBOJUTH HAOIIOJEHUE U IKCIEPUMEHT 0]l PYKOBOACTBOM YUHUTEIS;

e OCYWIECTBJIATh PACIIUPEHHBIH NOMCK HWH(POPMALMU C HCIIOJIb30BAaHUEM PECYpCOB
6ubnmotek u MuTepHera;

e OCYWIECTBJIATH BbIOOp Hambonee S(P(PEeKTUBHBIX CMOCOOOB pelIeHus 3a1ad B
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3aBUCUMOCTHU OT KOHKPETHBIX YCJIOBUI;

e AHAJTM3UPOBATh, CPABHUBATH, KIACCU(PUIIMPOBATH U 00001aTh (haKThI U SBJICHUS,

e JaBaTh OMPCACIICHUA TOHATUAM.

KommynukaruBnbie YY /:

e CaMOCTOATEJIBHO OpraHM30BbIBATH Y4YEOHOE B3aUMOJEHCTBUE B rpynne (Onpeaessirh

oO1ue ey, 10roBapuBaThes APYT ¢ IPYyroM U T. 1.);

e B JJUCKYCCHUH YMETH BBIIBUHYTb ApI'yMEHTBI U KOHTPApPIyMEHTHI;
e YUUTBCA KPUTHUYHO OTHOCUTHCA K CBOEMY MHEHHUIO, C JOCTOMHCTBOM IIPU3HABATh

OIMHUOOYHOCTh CBOCTO MHEHUS U KOPPEKTHPOBATH €T0;

e TMOHMMAs NO3ULHIO JAPYroro, pasjinyaTb B €ro pedd: MHEHue (TOUKy 3peHus),

JIOKa3aTeNbCTBO (apryMEHTHI), (DAKTHI (TUIIOTE3bI, AaKCHOMBI, TECOPUH).

[IpeamMeTHBIMHU pe3ysbTaTaMU HU3y4eHHS Kypca sIBIseTCs cHOPMUPOBAHHOCTH CIIEIYIOLIUX

YMEHUM.
HartypajabnHbie ynca. JIpoou. PanyoHajJnLHbIe Y1 CJIa

BLIyCKHUK HAYYHTCH:

MIOHUMAaTh OCOOEHHOCTH JI€CATUYHON CHCTEMBbI CUNCIICHUS;

ONEPUPOBATH ITOHATUSAMH, CBSI3aHHBIMU C JIEJIMMOCTBIO HATYPAJIBHBIX YUCEIL,

BbIpa)XaTh YMCJIa B 3KBUBAJIIEHTHBIX (hopMax, BbIOMpas Haubosiee NoAXOAAIIYI0 B
3aBUCUMOCTH OT KOHKPETHOW CUTYalUu;

CPaBHUBATH U YIIOPAJIOYMBATH PALIMOHAIIBHBIC YHCIIA;

BBIITOJIHATH BBIYUCIICHUS C PALIMOHAIIBHBIMU YUCIIAMM, COYETAs] YCTHBIE U TMCbMEHHBIE
IIPUEMBI BBIYMCIICHUH, IPUMEHEHUE KaIbKYJIATOPA;

HCIIOJIB30BAaTh ITOHATUSA U YMEHUS, CBA3aHHBIE C IPONOPLHUOHAIBHOCTHIO BEJIMYKH,
MIPOLICHTAMHU, B XOJI€ PELIEHU MaTEMAaTUUECKUX 3a/1a4 U 3aJ1a4 U3 CMEXHBIX IIPEIMETOB,
BBIIIOJIHSATH HECJIOKHBIE IPAKTUYECKUE PACYETHI.

BBINYCKHUK MOJYYHT BO3MOKHOCTh HAYUUTHCS

o0 TI03HAKOMHUTKLCS C MO3UIIMOHHBIMHM CHCTEMaMH CUMCIIEHHUSI C OCHOBAaHUSMMU,
OTJINYHBIMH OT 10;

o yrayOuTh M pa3BUTh MPEACTABICHHS O HATYPaTbHBIX YHCIAX U CBOMCTBAX
JICIIMMOCTH;

o Hay4uThCS UCTOIB30BATh MPUEMBI, PAIlIOHATH3UPYIOIINE BHIYUCICHUS, TPUOOPECTH
MIPUBBIYKY KOHTPOJIMPOBATH BHIYUCIICHUS, BEIOMpAst TOAXO SN 111 CUTyaIluu
CI1oco0.

JleHCTBUTEJILHBIE YHCJIA

BBINYCKHUK HAYYMTCS .

HCIIOJIb30BATh HAYAJIBbHBIC ITPEACTABIICHHUA O MHOKCCTBE I[CI\/JICTBI/ITGJ'II)HI)IX YHUCCII,
OIICpHUPOBATH TOHATUECM KBAAPATHOT'O KOPHS, IPUMCHATH €I'0 B BBIYHUCIICHUAX.

BBIHVCKHI/IK IMMOJIYYHUT BO3MOKHOCTb HAVUUTLCH .

Pa3BUTH MPEICTABICHHUE O YMCIIE U YHCIOBBIX CHCTEMaX OT HATypaJbHBIX 10
HeﬁCTBHTeHBHBIX quCei; O POJIk BBEIYHCJICHUN B IIPAKTHUKE,

Pa3BUTh U YIIIYOUTh 3HAHUS O IECATUYHON 3aMUCH ACUCTBUTEIBHBIX UnceN (IEpUOANIECKUe
Y HETIEPUOIUYECKHE IPoOH).

AJIreopandyeckue BLIPAKEHU s

BBIHVCKHI/IK HAaY4YUTCH:

o ONEpUPOBATH MOHATHIMH «TOXKIAECTBOY», KTOXKIAECTBEHHOE MpeoOpa3oBaHUE», pellaTh
3a/1auu, coJiepkamue OyKBeHHbIE JaHHBIE; padoTaTh C PopMyIIamMu;

o  BBITIOJHATH IPEOOPA30BAHUS BBIPAKECHHIM, COIEPIKAIINX CTEIICHH C IEIBIMU
MOKa3aTeJSIMU ¥ KBaJIpaTHBIE KOPHH,

o  BBIMIOJHATH TOXKACCTBEHHBIE MPE0OPa30BaHMs PAIlMOHATBHBIX BRIPAKEHU HA OCHOBE
MpaBUJI ACUCTBUIN HAJ MHOTOWICHAMH U aaTreOpandecKuMH IpoOsSIMH;

o BBINOJHATH PA3I0KEHUE MHOTOUJIEHOB HA MHOXKHUTEJIH.

BEIIYCKHUK MOJYYHT BO3MOKHOCTH HAYYHTHCS

o  BBINOJIHATH MHOTOILIATOBBIE IPE0OPa30BaHUs PAIIMOHAIBHBIX BBIPAKCHUN, TIPUMEHSIS
MIUPOKUI HAOOP CIIOCOOOB M MPUEMOB;
o IMPHUMCHATH TOXICCTBCHHLIC HpeOGPaSOBaHI/IH AJId pCHICHUS 3aaa4 U3 pa3JIMYHbIX
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pas3nenoB Kypca (HampuMmep, U HaXOXKICHHSI HAMOObIIeT0/HAMMEHBIIIETO 3HAYCHHUS
BBIPKCHHS ).
YpasHeHnus
BhINYyCKHUK HAYYHTCH:
o pelaTb OCHOBHBIEC BUJIbl PALIMOHAIIBHBIX YPABHEHUN C OJTHOM IIEPEMEHHOM, CHCTEMBbI
IBYX YPaBHEHUH C IByMs IICPEMEHHBIMH;
o IIOHUMAaTh YPaBHEHHE KAaK Ba)KHEHIIYI0O MaTEMaTUUYECKYIO MOJIEIb JJIsl ONIUCAHUS U
U3yUYeHUs pa3HOOOpa3HbIX peallbHbIX CUTYAIMH, pelaTh TEKCTOBbIE 3aaul
anreOpanyecKuM METO0M;
o HIPUMEHSATH rpauuecKre NpeACTaBICHUs s UCCIIEOBaHUS YPaBHEHUI,
HCCIIEIOBaHMS U PELIECHUS CUCTEM YPAaBHEHUM € ABYMs [IEPEMEHHBIMHU.
BhINYCKHYK MOJYYHUT BO3MOKHOCTh HAYYHThLCH:
o OBJIAJETh CIEHUAIBHBIMU IPUEMAMU PEILICHUS YPABHEHUN U CUCTEM YPAaBHEHUH;
YBEPEHHO IIPUMEHATH anmnapaT ypaBHEHUH 11 peIIeHus] pa3HOOOpa3HbIX 3a/1a4 U3
MaTEMaTHKHU, CMEKHBIX IPEIMETOB, IPAKTUKU;
o HIPUMEHSATH rpaduyecKre NpeACcTaBIeHUs A UCCIEJOBaHUS YPAaBHEHUH, CUCTEM
YpaBHEHH, COJepKaIINX OYKBEHHBIE KO DUITECHTHI.
HepaBeHncrBa
BLIyCKHUK HAYYHTCH:
e IIOHUMAaTh U IPUMEHATH TEPMUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHUEM
HEPaBEHCTBA, CBOICTBA YMCIIOBbIX HEPABEHCTB;
e pelaTh JMHEWHbIE HEPABEHCTBA C OJHON IEPEMEHHOM U X CUCTEMBI; PEIIaTh KBaJpaTHbIE
HEPaBEHCTBA C OMOPOi Ha rpaduIecKue MPEACTABICHNUS;
e IIPUMEHATH alnapaT HEPABEHCTB JJI PELIEHUS 3a7a4d U3 Pa3IMYHbIX Pa3/eoB Kypca.
BbINYCKHUK NOJYYUT BO3MOKHOCTh HAYYMTBCH:
o Pa3HOOOpPa3HBIM MpHEMaM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO TPUMEHSTh
anmapar HepaBeHCTB Ul PEeLIeHUs Pa3HOOOPa3HbIX MaTeMaTHUECKUX 3aj1au 1 3a/1a4
U3 CMEXHBIX MPEAMETOB, IPAKTUKHY;
o NPUMEHSATH rpaduvecKkre NpeACcTaBICHUs A UCCIeJOBaHUS HEPABEeHCTB, CUCTEM
HEPABEHCTB, COJIEPKALINX OYKBEHHbIE KOO(PPUIIUECHTHI.
YucaoBble QyHKIUHT
BLIIYCKHUK HAYYHUTCH:
o TOHHUMAaTbh U UCIOJIb30BaTh (PYHKIIMOHAIbHBIE TIOHATHS U S3bIK (TEPMUHBI,
CUMBOJINYECKHE 0003HAUEHU);
o CTpPOUTH I'padMKH dJIEMEHTAPHBIX (PYHKIHMIL; HCCIIeA0BaTh CBOMCTBA YHCIOBBIX
(GyHKIIMI Ha OCHOBE M3YYEHHUSI TOBEACHUS UX TPAPUKOB;
o TOHHMAaTh (PYHKIHMIO KaK BaKHEHIIYI0O MaTeMAaTHYECKYIO MOJENb JIIsl ONMCAaHUS
MIPOLIECCOB U SIBJIEHUH OKPY’KAIOILIEro MUPA, IPUMEHATh (PYHKIIMOHAJIBHBIHN S3BIK [
OIMCAHMS U MCCIEIOBAHUS 3aBUCUMOCTENH MEXY PU3NUECKUMU BEIMYMHAMM.
BhINYCKHUK MOJYYUT BO3MOKHOCTh HAYYMThCH:
o TPOBOJUTH UCCIICAOBAHUS, CBA3aHHBIE C U3YUEHUEM CBOMCTB (DYHKIIHIA, B TOM YHUCIIe
C MCTIOJIb30BaHUEM KOMITbIOTEpA; HA OCHOBE IPapUKOB U3yUEeHHBIX (QYHKIMI CTPOUTH
6osee crnoxkHbIe rpadukH (KyCOUHO-3a/IlaHHBIE, C «BBIKOJIOTHIMU» TOUKAMH H T. I1.);
o HCIOJIb30BaTh (PYHKIMOHAJIBHBIE MTPEICTABICHHS U CBOMCTBA (YHKIIUI JIJIs1 peIIeHUs
MaTeMaTHYECKHX 3ajad U3 pa3IMuHbIX pa3/IeoB Kypca.
YucioBble NOCI€10BATEILHOCTH
BhINyCKHUK HAYYUTCH:
o TOHUMAaTh U UCIOJIb30BATH SA3bIK MOCIEA0BATEIHHOCTEN (TEPMUHBI, CUMBOJIHNYECKHE
0003HAYCHNUS);
o HIPUMEHSATH (POPMYJIbI, CBSI3aHHBIE C ApU(PMETHUECKON U T€OMETPUUYECKON
nporpeccueii, u anmapar, cOpMUPOBAHHBIN MPU U3YUEHUH IPYTUX pa3zesioB Kypca,
K PEILICHNUIO 3a/1a4, B TOM YUCJIE ¢ KOHTEKCTOM M3 PEAIbHOM JKU3HH.
BhINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHTBCH:
o peuatb KOMOMHUPOBAHHBIE 33JJa4 C IPUMEHEHHEM (GOpPMYJ N-TO WIEHA U CYyMMBI
MEPBBIX N YWICHOB apu()METHUECKON U T€OMETPUUIECKOM MPOTrPECCHH, TIPUMEHSISI IIPH
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9TOM anmnapar ypaBHEHUN U HEPABEHCTB;

o TOHHUMAaTh apU(PMETHUECKYIO U TEOMETPUUECKYIO TPOIPECCHIO KaK (PYHKIUU
HATYpaJIbHOT'O apT'yYMEHTA; CBSI3bIBATh apU(METUUYECKYIO IPOTPECCHUIO C TMHEHHBIM
POCTOM, F€OMETPUYECKYIO0 — C SKCIIOHEHIMAIBHBIM POCTOM.

Crarucruka
BbINYCKHUK HAYYHTCS:

e  HCHOJB30BATh NPOCTEHIINE CIIOCOOBI MPEACTABICHUS U aHAIN3a CTATUCTHYECKUX JAHHBIX.
BbINYCKHUK MOJYYHT BO3MOKHOCTh IPUOOPECTH NT€PBOHAYAIBbHBIIN OMNBIT OpraHu3anuu coopa
JAHHBIX IIPU MPOBEACHUN ONpOCca OOIIECTBEHHOTO MHEHUS, OCYILECTBIIATh UX aHAJINU3, [IPEICTABIATh
pe3yabTaThl ONpoca B BUAE TaOIMLIbI, JHATPAMMBI.

Cayuaiinble cOOBITHS U BEePOATHOCTD

BbINYCKHUK HAYYHMTCH HaXOAUTh OTHOCUTENIbHYIO YaCTOTY U BEPOSITHOCTb CIy4aiHOIO COOBITHS.
Harasinas reomerpus

BbINYCKHUK HAYYHTCH:

o pacrmo3HaBaTh Ha YEPTEKaAX, PUCYHKaX, MOJIEISIX U B OKPY>KAIOILEM MUPE IIJIOCKHUE U
IIPOCTPAHCTBEHHbIE T€OMETPUUECKUE (DUTYDBI;

o pacrno3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJIBHOTO Napajuleenueia, IpaBUiIbHON
MUPaMU/Ibl, HWIKHAPA U KOHYCAa;

CTPOMUTH Pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO NapaJuleIeUIe1a;
OIIpEeNIeNIATH IO JIMHEHHBIM pa3MepaM pa3BEPTKH (PUTypbI IMHEHHbIE pa3Mephl caMOi
¢buryps 1 H2060pOT;

o BBIYUCIATH 00BEM MPSAMOYTOJBHOTO Napaiesienune/a.

BhINYCKHUK NOJYYUT BO3MOKHOCTh HAYYMTBCH:

0 HAY4YMTHCS BBIYMCIATH 0OBEMBI IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTYD,
COCTaBJICHHBIX U3 MPSAMOYIOJbHBIX NapaslIeICIHIIEI0B;

o YIIIyOUTh M pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢burypax;

o HayuduThCs NPUMEHSATDH MOHATHE Pa3BEPTKU JJISl BBIMOIHEHUS TPAKTHYECKUX
pacy€ToB.

I'eomeTrpuueckue Gpurypsl
BbINYCKHUK HAYYHTCH:

o TOJIb30BaThCS A3BIKOM F'€OMETPUH IS OIMCAHUS [TPEIMETOB OKPY’KAIOILEro MUpa 1
UX B3aUMHOTO PacIOJIOKEHUS;

o pacrno3HaBaTh U M300pa)kaTh HA YepTekKaX U PUCYHKAX reoMeTprueckue (PUrypsl u ux
KOH(UTypaluu;

o HaxoJUTh 3HAYEHHUS JUIMH JIMHEWHBIX AJIEMEHTOB (UTYp U UX OTHOLIEHHUS, TPAIyCHYIO
Mepy yrioB ot 0° 1o 180°, mpumeHss onpeenenus, CBoiicTBa U NpU3HaKu GpuUryp u
UX 3JIEMEHTOB, OTHOILIEHUS (Uryp (paBeHCTBO, 10/100K€e, CAMMETPHUH, IOBOPOT,
napajiesIbHbIA epeHoc);

o ONEepUpOBaTh C HAYAJIHHBIMU MOHATUSIMH TPUTOHOMETPHUH U BHITIOTHATh
3JIEMEHTapHbIE ONepaly Hajl QyHKIHUSIMHU YIJIOB;

o peliaTth 33aJa4M Ha J0Ka3aTeJIbCTBO, OMUPAsACh HAa U3yUYEeHHBIE CBOICTBA QUTYD U
OTHOIIEHUH MEXy HUMU U IPUMEHSS N3YUEHHBIE METO/BI 10Ka3aTEIbCTB;

o pelIaTh HECIOXHbIE 337a4l Ha MOCTPOEHUE, IPUMEHSST OCHOBHBIE aITOPUTMBI
MIOCTPOEHHUS C TOMOLIBIO LIUPKYJIS U JTMHEUKHY;

o pemarh IpocTeilllie IIaHUMETPUUECKHE 3aJa4l B TPOCTPAHCTBE.

BhINYCKHUK MOJYYHUT BO3MOKHOCTh HAYYHTBLCH:

o OBJaJeTh METOJAaMH PELICHHMs 3a/1a4 Ha BHIYMCIECHUS U JI0Ka3aTeIbCTBA: METOAOM OT
MPOTHUBHOT'0, METOJIOM MOJI00HI, METOAOM Iepedopa BApHAHTOB U METOZOM
reOMETPHUECKUX MECT TOUEK;

o TpuoOpecTH ONBIT MPUMEHEHHUS alre0pandeckoro 1 TPUroHOMETPUYECKOTO anmapara
U UJie IBUKEHUS IIPU PEIIEHUN FeOMETPUYECKUX 3a/1a4;

o OBJAJAETh TPAJULMOHHON CXEMOW pellIeHNs 3a]a4 Ha IOCTPOEHUE C IIOMOILBIO
LUPKYJIS U JIMHEHKHU: aHaIN3, HIOCTPOCHHE, 10KA3aTEbCTBO U UCCIIEJOBAHUE;

o HayuduThbCs pellaTh 337aud Ha MOCTPOEHUE METOJOM IT'€OMETPUYECKOTO MECTA TOUEK U
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METOIOM II0I00HS;

o TPHOOPECTH OMBIT UCCIICOBAHUS CBOMCTB INIAHUMETPUICCKUX (DUTYP C TTIOMOIIBIO
KOMITBIOTEPHBIX TPOrPaMM;

o TPHOOPECTH OMBIT BHIMOIHEHUS TPOCKTOB 10 TeMaM «I eoMeTpudeckue
peoOpa3oBaHus Ha TUIOCKOCTHY, «IlocTpoeHrne OTPE3KOB MO GopMyIIeH.

HN3MepeHne reoMeTpHUYECKHX BeJINYHH
BLIyCKHUK HAYYHTCH:

o HCIIOJB30BaTh CBOMCTBA U3MEPEHUS JUIUH, TUIOIAJICH U YIJIOB IIPU PEIICHUH 3a/1a4 Ha
HAXO0XJEHUE JITIMHBI OTPE3Ka, NIMHBI OKPYKHOCTH, JUIMHBI IYT'U OKPYKHOCTH,
rpajgyCHOM MEpHI yIiia;

0  BBIYUCIATH IUIOLIAN TPEYTOJIbHUKOB, PAMOYTOJIbHUKOB, ITAPaJLIEIIOrPAMMOB,
Tparnemui, KpyroB U CEKTOPOB;

BBIYUCIISITH JIMHY OKPYKHOCTH, JTMHY YT OKPY>KHOCTH;
BBIYMCIISITH JJTMHBI JIMTHEWHBIX 3JIEMEHTOB (DUTYP U UX YIJIBI, HCIIOJIB3Ys (POPMYIIBI
JUTMHBI OKPY>KHOCTH U JUTUHBI yT'H OKPY>KHOCTH, (hOPMYJIBI IUTOImaaeH Guryp;

o pemaTth 33aJa4M Ha JOKa3aTeIbCTBO C UCIOJIb30BaHUEM (DOPMYII JJIMHBI OKPY>KHOCTU
Y JUTUHBI TyTH OKPYKHOCTH, (popMyI miomanei Guryp;

o pemaTh MPaKTUYECKHUE 3aJ1aui, CBSI3AHHBIE C HAXOXKICHUEM FeOMETPUUYECKUX
BEITMYHH (MUCTIOIB3YsI MPU HEOOXOIMMOCTH CIIPABOYHHUKH M TEXHHUECKUE CPEIICTBA).

BEIIYCKHUK MOJYYHT BO3MOKHOCTH HAYUHTHCH:

0 BBIYHCIATH TUIOMIAU (UTYP, COCTABIICHHBIX U3 ABYX HIIU 00JIee MPSMOYTOJIHHUKOB,
napajuieJIorpaMMOB, TPEYTOJIbHUKOB, KPyra U CEKTOpa;

0  BBIYUCIATH IUIOIIAA MHOTOYTOJIbHUKOB, UCIOJIb3YsI OTHOIIEHUSI PABHOBEIUKOCTH U
PaBHOCOCTaBJICHHOCTH;

o TPUMEHSTH aNreOpanvdecKuii U TPUrOHOMETPUUECKUI anmapar U UJeu ABUKCHUS TIPU
pelIeHny 3a/1a4 Ha BBIYMCICHUE TUIOLIAei MHOTOYTOJIbHUKOB.

COAEPKXAHHUE (32 yaca)
Apudmeruka

Harypanbnble uncna. CreneHb ¢ HaTypalbHBIM I[OKa3aTeneM. PallMoHanbHBIE 4uCha.
Mopynb (abcomtoTHas BenuuuHa) uncia. CpaBHEHHE pPAlMOHAIBHBIX uucel. ApudmeTudyeckue
JNEUCTBUS C pallMOHATbHBIMU 4HciaMH. CTENeHb C LIeJbIM MoKa3zareneM. YucioBble BBIPAKEHUS,
MOPSIZIOK  JIGUCTBUH B HUX, HCIOJb30BaHUE CKOOOK. 3aKOHBl apu(METUUYECKUX JEHCTBUMA:
MePEMECTUTENBHBIN, COUYETATEeNIbHBIN, paclpeaenuTenbHbiid. JleiicTBuTenbHble uncna. KBagpaTHbiid
KopeHb M3 uyucia. KopeHp Ttperbeil creneHu. lIoHsATHME O KOpPHE n-OM CTENEHM M3 4YHUCIA.
JleiicTBUTENbHBIC YUCIA KaK O€CKOHEUHbIE IecaTUYHbIe qpoou. CpaBHEHHE NEHCTBUTENBHBIX YUCEIL,
apupMeTHYECKUEe JEHCTBUS HAJl HUMH.

Auredpa

Anrebpanyeckue apodu. ApupMeTHUYECKHUe Olepaluyd HaJl alreOpandyecKuMH IpOoOsSMHU.
bykBeHHbIE BBIpaKEHHUS (BBIpQXXEHHS C TepeMEHHbIMU). UYuciaoBoe 3HaueHHEe OYKBEHHOTO
BbIpakeHHUs. JlomycTUMble 3HAUYE€HUS MEPEMEHHBIX, BXOJIIMX B alreOpanyecKkue BbIPaKEHUS.
IToncTaHoBKa BBIpAKEHMI BMECTO NMEpeMEHHBIX. PaBeHCTBO OyKBEHHBIX BbIpakeHHH. ToxkaecTBo,
JTIOKA3aTeNbCcTBO TOXACCTB. I[IpeoOpa3zoBanusi BbeIpakeHuil. CBOWCTBAa CTEMEHEW C  IIEJIBIM
nokasareiaeM. MHorounensl. Cl0XeHHE, BBIUMTAHUE, YMHOKEHHUE MHOrowieHoB. ®dopmyisl
COKpAIIEHHOTO0 YMHOKEHUS: KBaJpaT CyMMBbl U KBaJpaT Pa3HOCTH, KyO CyMMBbI U KyO pa3HOCTH.
dopmMyna pa3HOCTH KBaJpaToB, ¢GopMmyida CyMMbl KyOOB M pa3HOCTH KyOoB. Pasnoxenue
MHOTroujieHa Ha MHOXkUTenu. KBaapaTHelil TpexuseH. Beiienenue moiHoro kBajapaTa B KBaJIpaTHOM
TpexwieHe. Teopema Buera. PaznoxeHue KBaJpaTHOro TpeXwWIEHAa Ha JIMHEHHBIE MHOMKUTEIN.
MHorounessl ¢ oaHoW  mepemeHHoW. CreneHb  MHorouneHa. KopeHp — MHoOrowiena.
Anrebpanueckast apoOb. Cokpamienue apoOeil. JleHcTBUs ¢ anreOpandeckuMu  JIpoOsMu.
PanmonaneHbie BBIpaKeHUST W WX MpeoOpazoBaHus. CBOHCTBa KBaJpaTHBIX KOpPHEH M HX
IIPUMEHEHHUE B BBIUHCICHUAX. YPABHEHUS U HEPABEHCTBA. YPABHEHHE C OJHOM IIEPEMEHHOM.
Kopens ypaBuenus. JIuneitHoe ypaBHenue. KBanpatHoe ypaBHeHue: popmyna KOpHEH KBaIpaTHOTO
ypaBHeHus, PelleHne panMoOHanpHBIX YypaBHEHHMW. I[IpuMepbl pelleHHs ypaBHEHWMM BBICIIMX
CTEMEHEN; METONIbl 3aMEHbl IMEPEMEHHOM, Pa3JIOKEHUS] HAa MHOXKHUTEIH. YPaBHEHHE C JBYMs
IIEPEMEHHBIMH; PELICHUE YpaBHEHHsS C JABYMs IepeMeHHbIMU. Cucrema ypaBHEHUH; pelleHue
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cucreMbl. CucreMa JIByX JIMHEWHBIX YpaBHEHHH ¢ JBYMs IEPEMEHHBIMU; PELICHUE MOJCTAHOBKON U
anreOpanvyeckuM CIOKEHHEM. YpaBHEHHE C HECKOJIbKMMHU NepeMeHHbIMH. [Ipumepsl perieHus
HEIUHEUHBbIX cucteM. [IpuMepsl pelieHus ypaBHEHUN B LenbIX uduciaax. HepaBeHCTBO ¢ omHOM
nepeMeHHoM. Pemenue HepaBeHcTBa. JInHeliHbIe HEPABEHCTBA C OJHON MEPEMEHHON U UX CUCTEMBI.
KBangparnsie HepaBeHcTBa. [Ipumepbl pemieHuss ApoOHO-TMHEHHBIX HEpPaBeHCTB. YHMCIIOBBIE
HEPaBEHCTBA U UX CBOMCTBA. JloKa3aTeIbCTBO YHCIIOBBIX U alre0panyecKux HEpaBeHCTB. YHCIOBBIE
nociaenoBarenbHOCTH. [loHATHE TMOCIENOBaTEIbHOCTH. ApH(MeTHYecKass M TeoMeTpUyecKas
nporpeccuu. @opmynbl 00IIero wieHa apupMeTUYECKO U reOMeTpUUYECcKO MpOorpeccuii, CyMMBbI
MEPBBIX HECKOJIbKUX WJIEHOB apHU(PMETHYECKOH M TeoMeTpudeckoi mporpeccuii.  UmcioBble
¢byakuun. [lonarue dynkmuu. O6nacte onpeneneHus (yHkuuu. CrnocoObl 3amaHus (YHKIUU.
I'paduk ¢ynkumm, Bo3pacraHue W yObiBaHWEe (QYHKIHMH, HAUOOJIbIIEe W HAMMCHbIICE 3HAYCHHUS
GbyHKIUHM, HYTH QYHKIMH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA. UTeHue rpadukoB QyHkuuii. OyHKINH,
OIMCHIBAIOLINE MPSAMYIO U OOpaTHYIO HPOMOPIHOHATBHYIO 3aBUCUMOCTH, UX Tpaduku. JIuneitHas
bynkums, ee rpaduk, TeoMeTpuyeckuii cMbicn KoddduruentoB. ['mmepOoma. Kpaaparnunas
¢ynkuus, ee rpaduk, mapadona. KoopaunaTtsl BepmuHbl napadosbl, ock cuMmeTpun. CTereHHbIe
GyHKIIMU ¢ HaTypaJdbHBIM MOKa3zaTeneM, ux rpaduxu. ['paduku dyHKIuN: KOpeHb KBaJpaTHBIH,
KOpeHb KyOmueckuii, Monmynb. Vcnonp3oBanue rpadukoB (yHKIUN ISl PEIICHUS ypaBHEHHUH H
cucteMm. [Ipumepsl rpaduueckux 3aBHUCHMOCTEH, OTpa)KalolUX peajbHbIe MPOIECCHl: KoeOaHue,
MOKa3aTeIbHBIN POCT; YHCIOBbIE ()YHKIIMH, ONMCHIBAIONINE 3TH Tporecchl. [lapaienbHblii mepeHoc
rpaduKOB BAOJIb OCEH KOOpAWHAT U CUMMETpHUs OTHOcUTenbHO oceil. Koopaunatel. M3o0pakenue
yucesl TOYKaMHU KOOPAMHATHOW IIpsAMOM. ['‘eomeTpHueckuil cmbIca MOAyns 4ucia. Yuciaosble
MIPOMEXYTKH: HMHTEpPBaJl, OTPE30K, Jyd. Dopmylia pacCTOAHHMS MEXIY TOUYKAMU KOOPJIMHATHOMN
npsiMoi. JlekapToBbl KOOpAMHATBI HAa IUIOCKOCTH; KOOpAMHATHI TOukdU. KoopamHaTel cepeauHbl
orpe3ka. Dopmyna paccTosHUS MEXAY JABYMsS TOYKaMU IUIOCKOCTHU. YpaBHEHUE NMPSAMOM, YIIIOBOU
KOX(QPUIHUEHT TPSMOiA, YCIOBHE MapaUICIbHOCTH TPSMBIX. YPaBHEHHE OKPYKHOCTH C IIEHTPOM B
Hayalie KOOpAUHAT U B J000HU 3amanHoi Touke. ['paduueckas uHTeprpeTanys ypaBHEHUN C IBYyMsI
IIEPEMEHHBIMH U X CUCTEM, HEPABEHCTB C JIByMS IEPEMEHHBIMU U UX CUCTEM.
I'eomerpus

Tpeyronbauk. IIpsMoyrospHbie, OCTPOYrOIbHBIE, U TYNOYIOJIbHBIE TPEYTOJIbHUKU. BbIcoTa,
MeaunaHa, OHMCCEeKTpuca, CpeAHssl JUMHUS TpeyroibHHKa. PaBHOOeIpeHHBbIE M PaBHOCTOPOHHUE
TPEYroJIbHUKU; CBOMCTBAa M MpH3HAKM PaBHOOEAPEHHOTO TpeyrojbHHKA. I[Ipu3Haku paBeHCTBa
TpeyroiabHUKoB. HepaBeHcTBO TpeyronbHuka. CymMMma YIJIOB TpEeyrojibHHKA. BHemHue yribl
TPEYrojbHUKA. 3aBUCUMOCTb MEKy BETUYMHAMU CTOPOH M yIJIOB TpeyrojapHuka. Teopema Paineca.
[Tonobue TpeyronbHUKOB; Ko3puurent nogodus. IlpusHaku nonodus TpeyroapHUKOB. Teopema
[Tudaropa. Ilpu3Haku paBeHCTBAa MNPSIMOYTOJbHBIX TPEYroJbHUKOB. CHHYC, KOCHHYC, TaHIEHC,
KOTaHT'€HC OCTPOro yria MpsSMOYTroJbHOro TpeyrojpbHuka u yrioB oT 0° mo 180°; mpuBeneHue k
OCTpOMYy yIily. Pelienue npsiMoyroyIbHbIX TpEYroJabHUKOB. TeopeMa KOCHHYCOB U TEOPEMA CHHYCOB;
MpUMEpPbl WX MPUMEHEHHUS MAJI1 BBIUMCICHUS DJIEMEHTOB TPEYTrOJbHHKA. 3amedaTrelbHble TOYKHU
TPEYrojbHUKA: TOYKM TMEPECeUeHHs] CEepPEIMHHBIX NEePHEHIUKYIAPOB, OHCCEKTpPHUC, MeEaHaH.
UYetsipexyronbuauk. [lapannenorpamMm, ero cBoiicTBa U mpu3Haku. [IpsMoyroiasHUK, KBaapat, poMo,
UX CBOMCTBa W MNpHU3HAKW. Tpamenus, CpedHsst JUHUSA Tpamneluu; paBHOOEIApEHHAas Tparerus.
MHoroyroiabHuKd. Bpeimykisie MHOTOyrojibHUkH. CyMMa YIJIOB BBIIYKJIOIO MHOTOYTOJIbHHKA.
BrincanHble U onMcaHHbIE MHOTOYTOJIBHUKH. [IpaBuibHbBIE MHOTOYrONbHUKU. OKPYKHOCTb U KPYT.
Lentp, pammyc, nuametp. [yra, xopma. Cektop, cermeHT. lleHTpanbHbId, BNUCAHHBIA YTOJ;
BEJIMYMHA BIMCAHHOTO yria. B3auMHoe pacnoyioskeHne MpsiMoi U OKPYKHOCTH, IBYX OKPYKHOCTEH.
KacarenbHast u cexyiasi K OKpy>KHOCTH, PaBEHCTBO KacaTeJbHbIX, IPOBEACHHBIX U3 OJTHOM TOUKH.
MeTtprueckue COOTHOLIEHHS B OKPYKHOCTH: CBOWCTBA CEKYILNX, KacaTeJIbHBIX, XOpA. OKpYKHOCTD,
BIIMCAaHHAs B TPEYrOJbHUK, U OKPYKHOCTb, ONMCAHHAs OKOJIO TpEyroiibHUKa. BrucaHHble u
ONMCAaHHbIE YETHIPEXYrOJbHUKU. BrucaHHble W  ONUCAaHHBIE OKPYKHOCTH  IPAaBHIBHOIO
MHOTOYTOJIbHHUKA. M3MepeHHne reoMeTpuuecKux BeluuuH. JlnmHa otpeska. [[nuHa JomaHOMH,
IIEPUMETP MHOT'OYTOJIbHUKA. Paccrossune ot Toukum 10 npsaMou. PaccrosHue Mexay
MapajuieJIbHbIMU NPSAMBIMH. J[JTMHA OKPYKHOCTH, 4uCiO [|; niuuHa ayru. Benuuuna yrina. ['pagycHas
Mepa yIia, COOTBETCTBHE MEXKIYy BEIMYMHOM YIVIAa U JUIMHOW Iyru OKpykHOCTH. lloHsatue o
wiom@aau IMmiockux ¢uryp. PaBHococTaBieHHble W paBHOBenukue ¢urypsl. Ilnomans
npsMoyroibHuKa. [lnomanp mapamienorpamma, TpeyrojbHUKa U Tpamneunu (OCHOBHBIE (hOPMYIIbI).
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@opMyiibl, BEIpaXKaroIKe IJIOMAAb TPEYTOJIbHUKA: Yepe3 ABE CTOPOHBI U YIOJl MEXKYy HUMH, 4epe3
MEpUMETP M pPaguyC BIHUCAHHOW OKPYXKHOCTH, ¢opmyna ['epona. I[lmomaapr deTbIpexyrojbHUKA.
[Tnomans kpyra u wiomazab cekropa. CBs3b MEXAY IIJIOMIAIMH MOT0OHBIX (QHUTYD.

DJIeMeHTHI JIOTHKH, KOMOMHATOPHKH, CTATHCTUKH M TEOPHH BePOSATHOCTEi
[Tpumepsl perieHnss KOMOMHATOPHBIX 3ajad: IepeOop BAapHAHTOB, NMPABUWIO YMHOKEHMS.
Cratuctuueckue nanusle. llpeacraBienne TaHHBIX B BHIE TaOMUI, AMarpamm, rpadukos. CpeaHue
pe3ynabTaToB u3MepeHuil. IloHsATHE O CTaTHCTHYECKOM BBIBOJE Ha OCHOBE BblOOpKHU. IloHATHE M
IpUMEpHI CITydailHbIX coObITHii. BepostHocTh. YacToTa cOOBITHS, BEPOSTHOCTh. PaBHOBO3MOXKHEIE
COOBITHS U NOJICUET UX BepoATHOCTH. [IpencTaBieHne o reoMeTpu4ecKoil BEpOITHOCTH.
TemaTu4eckoe IUIaHNPOBaHUe crenkypca 32 4

Tema KoJu-Bo yaoB
Yncsa, BBIYMCIIEHUS, ajJredpanyecKue BbIPaKeHUs 64
YpaBHeHUsl, HEPABEHCTBA M UX CHCTEMBI Suq
DyHKIUH Su
I'eomerpus 94
CTaTHCTHKA M BEPOSITHOCTH 1ug
TexcToBbBIE 3a1a4H 4q
ApudmMernyeckasi 1 reoMeTpUUYeCKasi Nporpeccust pA |

Hroro: 32qg

Taxolt nogdop Marepuana npecienyer aAse Heau. C oJJHON CTOPOHBI, 3TO co3/1aHue 0a3bl yis
pa3BUTHA CIHOCOOHOCTH Y4YalllUXCs, C JpPYrod — BOCIIOJIHEHHE HEKOTOPHIX COJEPKATEIbHbBIX
po0OesoB OCHOBHOIO Kypca. IIporpaMma 371eKTHBHOrO Kypca HPUMEHMMA I Pa3iIMyYHBIX TPYIII
IITKOJILHUKOB, HE3aBUCHUMO OT BhIOOpa MX Oyaymieit mpodeccuu, mpoduiis B CTapIieH mKoJe.

MecTo npeamera B y4eOHOM IIaHe:

B yueOHOM 1u1aHe mIKOJIBI HA U3yYeHUe Kypca B 9 kiacce oTBoauTcs 32 4 U3 pacuera | 4 B
Hepemo. Kypc cocraBnsger uacth ydyeOHOro IutaHa, (GOpMHUPYEMYI0 — yYaCTHUKAMHU
00pa3oBaTeIbHBIX OTHOIIICHHI.

Ne .. Kozn-
HaumenoBaHue TeM Kypca BO
4acoB
Yucsa, BBIYUCICHUS, aJIredpandeckre BbIPasKeHHs 7
1 Yucna u BBIYMCICHUS
2 AHanu3 auarpaMm, Tabaun, rpagukoB
3 YucaoBble HEPAaBEHCTBA, KOOPAMHATHAS TIPsSMast
4 Anrebpanyeckiie BEIpaKESHHUs
5 Pacuets! o opmynam
6 3ager

YPaBHeHI/Iﬂ, HECPABCHCTBA U UX CUCTEMBI

7 JIvHeiiHbIe YpaBHEHUS] H HEPAaBCHCTBA

8 KBazpaTHbie ypaBHEHHUs 1 HEPABCHCTBA

9 Cuctembl ypaBHEHUH M METOJIbl MX PEIICHHUS
10 CucTeMbl HEpaBEHCTB

11 3auer

DYyHKINH

12 Jluneiinas QyHkIms

13 KBangparuunas ¢pyHKuus

14 DyHKIUS 00paTHON MPOMOPIIMOHAIIBHOCTH

15 dynxmmn y=vVX 1 y=|x|
16 3auer

A I S I G I S GIEIRINNEEE
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I'eomerpus
17-18 | IlpakTuveckue 3a1a4u 0 TEOMETPUH

19-20 | TpeyronpbHUKH
21-22 | YeTbIpexXyroabHUKH

23-24 | OKpYyXHOCTb
25 3auer

TexcTroBbIE 3a1a4YH

26 3amaun Ha ABMIKEHUE TI0 MPSIMOU
27 3agaun Ha IBUIKEHUU 110 BOJIE
28 3amauun Ha paboTy

RRNRRR RrRR A RN NN N ©

29 3aaun Ha POLICHTHI, CTUIABBI
CTaTHCTHKA U BEPOSITHOCTH
30 Knaccuyeckue BeposiTHOCTH. CTaTUCTHKA
ApudmMeTnyeckasi 1 reOMeTpHIECKAasi MPOTrPeccHu
31 Apudmernuaeckas nporpeccusi. ['eomerpudeckast mporpeccust
32 Hrorossiii 3auet
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