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IHosicuuTenLHAA 3aNIUCKA

Hacrosimas nporpaMMa BHEYPOUHOM JESTEILHOCTH COCTaBIEHA B COOTBETCTBUU C TPEOOBAHUSAMU K
pe3yJbTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTebHOM porpaMMbl OCHOBHOTO 00IIEro 0Opa3oBaHusl.
KosinuecTBo 4yacoB, Ha KOTOpPoe paccyuTaHa nporpamma: 1 4 B Hezento, 34 yaca B rof.

Lenn paGoueii mporpaMmbI:

C yuerom neneii 00yueHHsi B OCHOBHOH IIIKOJIE KOHTPOJIbHO-U3MEPUTEIbHBIC MaTEepUaIIbl 9K3aMeHa B
HOBOH (popMe NpoBEpsIOT CPOPMHUPOBAHHOCTh KOMILJIEKCA YMEHUH, CBA3aHHBIX C HH(OPMAILIMOHHO-
KOMMYHHMKATUBHOU J€SATEIbHOCTbIO, C [IOJIyUEHUEM, AaHATIU30M, a TAKKE IPUMEHEHUEM 3MIIUPUUYECKUX
3HAHUU.

IIporpamma kypca « Marematuka i Bcex» (Iloaroroska k OI'D no maTtemMaTuke), OpUEHTUPOBAHA HA:

ITonroToBky o0yyaromuxcs K cade sK3aMeHa 1o maremaruke B popme OI'D B cOOTBETCTBUU C
TpeOOBaHUSAMHU, IPEIBSIBIIEMBIMI HOBBIMU 00pa30BaTEeIbHBIMH CTAaHIAPTAMH; OKa3aHUE MHIUBHUYaJIbHON U
CHCTEMaTHYeCKON TIOMOIIY JIEBATHUKIACCHUKY IIPU IOBTOPEHUH Kypca MaTeMaTUKH U MOATOTOBKE K
IK3aMEHaM.

[IpuoOperenue yqauMucs orpeaesIeHHOIO OIbITa PEIIeHus 3a/1a4 pa3InYHbIX TUIIOB.

[Ipennaraer yyamumcs 3HAKOMCTBO C MATEMAaTUKON Kak ¢ OOLIEKYJIbTYPHOM LIEHHOCTHIO,
BbIpaOOTKON NOHUMAaHUS UMM TOTO, YTO MAaTEMATUKA SBJISIETCS MHCTPYMEHTOM ITO3HAHUS OKPY>KaIOLIETO
MUpa U caMoro ceosl.

Perienue pa3zianyHbIX 110 CTENEHN BXKHOCTU U TPYIHOCTH 3a]1au.

OOBEKTUBHYIO HE3aBUCHMYIO TIPOIIEYPY OLICHUBAHHS YI€OHBIX JOCTIKEHHIA 00yUJarOIIUXCS.

BocnurareabHoe Ha3HAYEHHE Kypca:

OO6yueHue noTpedyeT OT yJyalmuxcs YMCTBEHHBIX M BOJIEBBIX YCUIIUM, PA3BUTOTO BHUMAaHUS, BOCITUTAHUS
TaKUX Ka4eCTB, KAK aKTUBHOCTb, TBOPUECKAsi UTHULIMATUBA, YMEHUHN KOJUIEKTUBHO-II03HABATEILHOIO TPYa.

3agaum Kypca:

OCHOBHO#M 0COOEHHOCTBIO SBJISIETCS OTPAOOTKA 3a/laHUM TI0 BCEM pa3jieiaM Kypca MaTeMaTUKH OCHOBHOM
IIKOJIBI: apu(MeTuKe, ajaredpe, CTAaTUCTUKE U TEOPUH BEPOSTHOCTEH, TE€OMETPHUH.

JlaTh y4eHHKY BO3MOKHOCTh IIPOAHATU3UPOBATh CBOU CIIOCOOHOCTH;

ITomoub yueHuKy BbIOpaTh Mpodwiib B JadbHENIIEM 00y4YEeHUH B CpeTHEH ILIKOJIE.

IToBTOPUTH, 0OOOLIUTE U YIITyOUTh 3HAHUS MO anredpe U reoMeTpuH 3a Kypc OCHOBHOM
00111e00pa30BaTEILHOMN IIKOJIBI;

Pacmmputs 3HaHUS 10 OTAEIBHBIM TeMaM Kypca «Ainredpa 5-9 » u «I'eomerpus 7-9»

BeipaGoTtaTh yMEHHE MOIb30BAThCS KOHTPOJIBHO-U3MEPUTEIBHBIMU MaTepHaIaMHu.

OpueHTaryst Ha COBEPIICHCTBOBAHNE HABBIKOB MTO3HABATENILHON, OPraHU3allMOHHON 1A TebHOCTH;

IIpoBepsiemble TpeOGOBaHMS K MeTANPEAMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa30oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1. IMo3HaBaTeabHbIe YY /I
1.1. bazogvie nozuueckue oeiicmeusn
1.1.1. BIABIATH M XapakTepH30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB(SBICHUI)
1.1.2. YcranaBnuBath CyIIECTBEHHBIN MPU3HAK KiIacCU(UKAIMN, OCHOBAHHS JJ1s 000OIICHHUS ¥ CPaBHEHHS, KPUTCPUH
MPOBOJAMMOTO aHAIN3a
1.1.3. C yuérom npennokeHHOH! 3a/1a41 BIABISTH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pAaCCMaTPUBAEMBIX (aKTax,
JAHHBIX W HAOIOJIEHUSX; MIPe yIaraTh KpUTEPHH ISl BBISIBICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA; BBISIBIISTH
nedumTel HHPOPMANNH, JaHHBIX, HEOOXOIUMBIX JUIS PEIICHNUS ITOCTABICHHOH 3a1a4n
1.1.4. BIABISTH NPUUYNHHO-CIECACTBEHHBIE CBSI3H NPU U3YUYCHUH SIBIICHUI U ITPOLIECCOB
1.1.5. lenaTh BBIBOJBI C MCHOIB30BAHUEM JISAYKTUBHBIX M MHAYKTHBHBIX YMO3AaKIIOUCHUH, YMO3aKITIOUEHUH 110
aHAJIOTUH, POPMYIIHNPOBATH THIIOTE3BI O B3AUMOCBSI3IX
1.1.6. CamocTosTenbHO BEIOMPATE CIIOCO0 pelIeHus yueOHOoH 3aauu (CpaBHIUBATh HECKOJIIBKO BAPHAHTOB PELICHUS,
BHIOMpATh HanOoJee MOAXOAAIINHN ¢ YYETOM CaMOCTOSTEIBHO BBIICIEHHBIX KPUTEPUEB)



1.2. bazogvie uccnedosamenvckue deiicmeus

1.2.1. IIpoBOIUTH IO CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY OIBIT, HECIIOKHBINA SKCIIEPUMEHT, HEOObIIIOE
MCCIIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH 00BhEeKTa N3yUeHN s, IPHYNHHO-CIICICTBEHHBIX CBSI3€H 1
3aBHUCHMOCTEN 0OBEKTOB MEXAY COOOH

1.2.2. OuennBaTh Ha MPUMEHHUMOCTH U IOCTOBEPHOCTH HH(OPMAIIHH, TOTyYCHHON B X0/1€ HCCIICIOBAHHS
(oKcmiepuMeHTa)

1.2.3. CamoctosTensHo GopMyarpoBaTh 0000IIEHNS U BBIBOJBI MO Pe3ybTaTaM NPOBEAEHHOTO HAOMIOICHHS, OTIBITA,
UCCIICIOBAHNUS, BIIaleTh HHCTPYMEHTAMH OLIEHKHU 10CTOBEPHOCTH IOIY4YEHHBIX BBIBOIOB U 0000IICHUH

1.2.4. IIporHo3upoBaTh BOZMOXHOE JAbHENIIee Pa3BUTHE ITPOIIECCOB, COOBITHI U MX MOCIIEICTBHS B AHAJOTUIHBIX
WIN CXOJHBIX CUTYalusX, BBIABUTATh MPEANIONOKECHUS 00 X Pa3BUTUHU B HOBBIX YCIOBHUIX M KOHTEKCTaX

1.2.5. Mcrionp30BaTh BOIPOCH! KaK UCCIEIOBATEIBCKII HHCTPYMEHT ITO3HAHUS; ()OPMYIHPOBATH BOIIPOCHI,
(uKcUpyoLIe Pa3pbiB MEKAY PEAIbHBIM U )KEIAaTEIbHBIM COCTOSIHUEM CUTYALMH, 00bEKTa, CAMOCTOSITEIbHO
yCTaHaBJIMBaTh HCKOMOE U JaHHOE; (HOPMHUPOBATH TUIIOTE3Y 00 HCTHHHOCTH COOCTBEHHBIX CYXACHUM U CYKICHUN
JIpYTUX, apTyMEHTHPOBAThH CBOIO MO3UIIHIO, MHEHHUE

1.3 Paboma c unghopmanueit

1.3.1. IlpumMeHSTH pa3nUyYHbIE METObI, HHCTPYMEHTHI U 3alPOCHI IIPU MOUCKE U 0TOOpe HH(OPMALIUY UK JaHHBIX U3
WCTOYHUKOB C YYETOM NPEATIOKCHHON YIeOHOH 3a/1aui U 3aJJaHHBIX KPUTEPHEB

1.3.2. BriOupatb, aHATM3UPOBAThH, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH(POPMAIIHIO PA3IMIHBIX BUIOB U
(hopM mpencTaBiIeHUs; HAXOAUTH CXOHbIE aPTYMEHTHI (IOATBEPKAAIOLINE MM OIPOBEPTalOIIye OAHY U TY K€ HICHO,
BEPCHUIO) B PA3TUYHBIX HHPOPMAITUOHHBIX UCTOUHUKAX

1.3.3. CaMOCTOATENBEHO BRIOMPATH ONTUMATBHYIO (hopMy mpeacTaBieHus HHGOOPMAITUN U WILTIOCTPUPOBATH peliacMble
3aJa41 HECJIOKHBIMU CXEMaMH, AUarpaMMaMH, HHOH rpaduKoi U UX KOMOMHALUAMU

1.3.4. OuenuBaTth HaAEKHOCTh UHPOPMAIIMU TIO KPUTEPHUSIM, IPEATIOKECHHBIM TIEJarOTHUYECKUM PAOOTHHUKOM HITH
c(OpMyYIHPOBaHHBIM CAMOCTOSTENBHO 1.3.5 DPPeKTHBHO 3aIOMUHATH 1 CUCTEMAaTU3UPOBATh HHPOPMAIUIO

2. KommynukatuBHslie YY /|
2.1. Obwenue
2.1.1. Beipaxkath ce0s (CBOIO TOUKY 3pPEHHS) B YCTHBIX U IIHCBMEHHBIX TEKCTaX
2.1.2. B xopne nmuanora u (WiH) AUCKYCCUH 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXK/IaeMOU TeMBI U BBICKa3bIBATh
WJieH, HalleJICHHbIe Ha PEeLICHUE 3aJ1a4d 1 MoJ/IepKaHne 0JaroxenaTeIbHOCTH OOLIEHHUST; CONIOCTABIISTH CBOU
CYX/ICHUS C CY)KICHHUSMH JPYTUX yYaCTHUKOB AHA0ra, OOHApYKUBATh PAa3IMUUe U CXOJCTBO IMO3UIMH
2.1.3. IlyOnuaHO npeAcTaBiIATh pe3yJIbTaThl BRITOJTHEHHOIO OMBITa (SKCIEPUMEHTA, HCCIIE0BAHMS, IPOEKTA);
CaMOCTOSITETHbHO BEIOMPATh POPMAT BBICTYIIJICHUS C YUETOM 33124 NPE3EHTAIUN U OCOOCHHOCTEH ayTUTOPUH U B
COOTBCTCTBUU C HUM COCTABJIATH YCTHBIC U TMCbMCHHBIC TEKCThI C UCITIOJIb30BAHUEM UJUIIOCTPATUBHBLIX MaTCpHUAJIOB
2.1.4. BocripuHumats 1 YOpMYIMPOBATH CY>KAECHUS, BEIPAKaTh SMOLUH B COOTBETCTBUU C LEJISIMU U YCIOBUSIMHU
o011eHus; pacrio3HaBaTh HEBEpOAIbHbIE CPECTBA OOIIEHHS, IOHUMATh 3HAYCHUE COLIMAJIbHbBIX 3HAKOB, 3HATh U
pacno3HaBaTh NPEAIIOCHIIKHU KOH(bJ'II/IKTHBIX CHTyaHI/II‘;I U CMATYaTh KOH(l)J'II/IKTBI, BECTHU NIEPETOBOPLI; IOHUMATh
HaMEpEeHUs! IPYTHX, NPOSIBIATh YBa)KUTEIbHOE OTHOLLIEHNE K COOECeTHUKY U B KOPPEKTHOU (opme HopMyIHpOBaTh
CBOHU BO3Pa)KEHUS

3. PerynsituBHbie YY /]
3.1. Camoopzanuszayus
3.1.1. BeISIBIIATH IPOOIEMBI JIJIsl pEIICHHsI B YKH3HEHHBIX U YYEOHBIX CHTYaIUIX; CAMOCTOSTEIEHO COCTABIISATh
ITOPHUTM pellieHus 3a1a4u (WITH €ro YacTh), BEIOUpaTh criocol perreHns yueOHOM 3a/1a4u ¢ Y4ETOM UMEIOIHXCS
PeCypcoB 1 COOCTBEHHBIX BO3MOXKHOCTEH ,apryMEHTHUPOBATh NpejiaraeMble BApUaHThl PELICHUI
3.1.2. OpueHTHPOBATHCS B PA3IMYHBIX TOAXO0JaX MPUHATHS PeICHUH (MHANBUIYAIbHOE, IPHHATHE PELICHUS B
rpymIe, IPUHATHE PEIICHUH TPYIIO); COCTABIATh IJIaH JeHCTBHH (TIIaH peain3allii HAMEYEHHOTO aJlrOPUTMa
peleHus ), KOpPEKTUPOBATH MPEUIOKEHHBIH aITOPUTM C YYETOM IOJYUECHHUS! HOBBIX 3HaHUH 00 M3y4aeMoM OObEKTE;
JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHHUE
3.2. Camoxonmpos
3.2.1. BnageTh ciocobamMu CaMOKOHTPOJISI, CAMOMOTHBALIMU U PeICKCHH
3.2.2. BHOCHTB KOPPEKTHBEI B ACATEIILHOCTH HA OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHUBIINXCS CUTYalnH,
YCTaHOBJICHHBIX OIMMOOK, BO3HHUKIIUX TPYTHOCTEH
3.2.3. JlaBaTh aJilcKBaTHYIO OIIEHKY CUTYaIlHU ¥ MpeJJiaraTh IJ1aH e€ N3MEHEHUS; YIUThIBATh KOHTEKCT U NIPE/IBUICTh
TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHUH YU4eOHOU 3a7auHl, aJalTUPOBATh PELICHNE K MEHSIOIIUMCSI
00CTOSTENBCTBAM; OOBSACHITH IPUUMHBI TOCTHKEHUS (HEIOCTHXKEHHSI) pe3yIbTaToOB AESTEIBHOCTH, JaBaTh OLEHKY
IpUOOPETEHHOMY OIBITY, YMETh HAXOJUTh IIO3UTUBHOE B IIPOU3OIIEIIICH CUTyalluH; OLIEHUBAaTh COOTBETCTBHE
pe3yJbTarta Leny U yCIOBUSIM
3.3. Imouuonanvuolit unmeniexkm
3.3.1. Paznuuats, Ha3bIBAaTh U YHPABIATH COOCTBEHHBIMU SMOLMSIMHU U SMOLIMSIMU JPYTHX; BBIABIATH U aHATU3HPOBATh
IPUYHHBI SMOLMH; PEryJIMpOBaTh CIIOCOO BBIPAXKEHUS SYMOLMIA



OTpaxkeHue B coiepP:KAHUH KOHTPOJBHBIX H3MEPUTEIbHBIX MATEPHAJIOB JJUYHOCTHBIX Pe3yJbTATOB OCBOEHMS
OCHOBHOIi 00pa30BaTe/ILHOI MPOrpaMMbI OCHOBHOT'O 00111ero 06pa3oBaHus

JImdHOCTHBIE pe3ybTaThl OCBOSHHSI OCHOBHOM 00pa3oBaTeIbHON IPOTpaMMBbl 00yUarOMIMMHUCS (Ha OCHOBE
®I'OC 2021 1.) OTpaXkaroT TOTOBHOCTh 00YYaIOIINXCS PYKOBOJICTBOBATHCS CUCTEMOM MTO3UTHBHBIX [IEHHOCTHBIX
OpHEHTAIMI ¥ PacIIMPEHUE OMbITa ACATEILHOCTH Ha €€ OCHOBE M B IPOIIECCE Pealn3allii OCHOBHBIX HalpaBlIeHUN
BOCIIMTATEIBHON JIEATSIIEHOCTH.

CopneprkaHre U pe3yNbTaThl BRITONHEHUS 3agannii OI'D cBA3aHBI B TOM YHUCIIE C TOCTHKEHUEM CIIETYFOIINX
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOW 00pa3oBareinpHOM nporpamMmbl Ha ocHoBe OI'OC 2021 r.

B wactu ¢usuueckoeo eocnumanus, opmuposanus Kyromypsbi 300p08bsl U IMOYUOHATLHO20 ONACONOLYHUSL.

— OCO3HAHME IEHHOCTH JKU3HH;

— OCO3HAHMeE MTOCIEACTBAN U HETIPUATHE BPEIHBIX MPUBBIUEK (YITOTPEOIEHIE aIKOTolIsl, HAPKOTHKOB, KypEeHHUE) U
UHBIX (OPM Bpeaa Uit (PU3HYECKOTO U TICUXUIECKOTO 37I0POBbS;

— cobmroieHNe MpaBui 6€30IaCHOCTH, B TOM YHCIIE HABBIKOB 0€30MMacHOTO MOBEICHHS B MHTEPHET-CPEIE;

— CIOCOOHOCTP aAANTHPOBATHCS K CTPECCOBBIM CUTYalMsIM M MEHSIOIIUMCS COITHATbHBIM, HH(OPMAITHOHHBIM U
MIPUPOJTHBIM YCIIOBHSIM, B TOM YHCJIC OCMBICIISIS COOCTBEHHBIN OMBIT U BBICTPAMBasl JaIbHEHIIINE 1SIIH;

— YMEHHE IPUHUMATH ce0s U IPYTUX, HEe OCYKAAs;

— YMEHHE 0CO3HABaTh YMOIMOHAIIFHOE COCTOSIHHE Ce0s U IPYTUX, YMEHHUE

YIPaBISATh COOCTBEHHBIM AMOIIMOHATHLHBIM COCTOSTHHAEM;

— cpopMHUpPOBaHHOCTH HaBbIKA pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke TpaBa Ipyroro
YeloBeKa.

B wactu mpyoosozo éocnumanus:

— MHTEpeC K MPaKTUIECKOMY M3YUYCHUIO MPOECCUil B TPy/la pa3inyHOro pojia, B TOM YHCJIE HAa OCHOBE TPUMEHEHUS
M3y4aeMoTo MPeMETHOTO 3HAHUS;

— 0CO3HAHHME BAKHOCTH O0YUYEHHS HA TPOTSDKEHUH BCEH )KHU3HH IS YCTIEITHON PO ECCHOHAIBHON NeSTETFHOCTH U
pasBuTHE HEOOXOAMMBIX YMEHUH IS 3TOTO;

— YBaXXEHUE K TPYAY U pe3yJpTaTaM TPyAOBOH JAESTEIBHOCTH.

B wactu sxonoeuueckozo socnumanusi.

— OpHEHTalus Ha IPUMEHEHNE 3HAHUIA U3 CONMATBHBIX U €CTECTBEHHBIX HAYK JJIS PEIICHHS 33729 B 001aCTH
OKpY>Karlolllei cpejibl, INIAHUPOBAHUS IMOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX MOCJEACTBUN JIJIsl OKpYKarollen
CpeIbL;

— TIOBBIIIEHNE YPOBHS DKOJIIOTUYECKON KyIbTYPBI, OCO3HAHHE INI00aTIHHOTO XapaKTepa IKOJIOTHIECKUX MPOOIeM 1
IIyTEN UX PELLEHUS;

— aKTUBHOE HENPUATHE JIEHCTBHIA, TPUHOCSIIUX BPE OKPYKAOIIEH cpejie;

— OCO3HaHHUE CBOCH POJM KaK IpakJaHWHA U TIOTPEOUTENs B YCIOBHAX B3aMMOCBS3H PUPOIHON, TEXHOIOTHUECKON
COIIMAIBHOM Cpe.

B wactu npunsmus yennocmu Hayunoeo nO3HAHUL:

— OpPHEHTAIUS B JESITEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX TPEJICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS YEJIOBEKA, IPUPO/IBI M OOIIECTBA, B3AUMOCBS3SIX YSIOBEKA C TIPHPOIHON M COIIMAIBEHOM CPeIoii;

— OBJIaJICHHE SI3BIKOBOW M YUTATEIBCKOM KyJIbTypOH KaK CPEIICTBOM MO3HAHUS MUPA;

— OBJIaJICHHE OCHOBHBIMHU HABBIKAMH HCCIIEA0BATEIHCKOM JIETETbHOCTH, YCTAHOBKA HA OCMBICTICHUE OTIBITA,
HaOJIFOJIEHN, TIOCTYIIKOB M CTPEMIICHHE COBEPIICHCTBOBATH ITyTH JIOCTHKEHUS WHINBUIYAILHOTO W KOJUIEKTUBHOTO
Onaromnoryyusi.

OcHOBHbBIE nmpoBepsaAeMbIeC TpGﬁOBaHI/Iﬂ K MaTeMaTH4eCKoil IMoAroTOBKe Yyamuxcsd

YMeHue peraTh 3aJa4i pa3HbIX TUIIOB: YMEHUE COCTABIISATh BHIPAXKEHUS, ypaBHEHHS, HEPABEHCTBA U CUCTEMBI T10
yCIIOBHIO 3a/1aul. MccrieioBaTh MONY4YeHHOE PELIeHHEe; YMEHUE peliaTh 3a/1a4k, B TOM YHCJe U3 TOBCETHEBHOM KU3HH, Ha
HaX0KJIEHNE TEOMETPUICCKUAX BEITMYMH C IPUMEHEHHEM N3YYCHHBIX CBOUCTB UTyp 1 (haKTOB; YMEHHE PAacIIO3HABATh
PaBEHCTBO, CHMMETPHIO U 1o100ue (GUTyp, MapaieIbHOCTh U NMEPICHANKYISIPHOCTD MPSMBIX B OKPYKAFOIIEM MHUpE.

YMeHue u3BIeKaTh, HHTEPIPETUPOBATE H MPE0OPa30BEIBATE HHOOPMALIHIO, TPEACTABICHHYIO B TA0NIHIAX U Ha
nuarpammax. (3aganus 1-5)

YMeHue BBINONMHATH ASUCTBUSI C YUCIAMHU, TIPEICTABIISAThH YHCIIa Ha KOOPIMHATHOW MPsIMO; yMEHUE IeNaTh
OPUKHUJIKY W OLCHKY pe3yJibTara BeruucieHuil. (3aganus 6-7)

YMeHue BEIONHATE PacuéThl Mo GopMynaM, mpeoOpa3oBaHus BEIpKEHUA. B TOM 9HCIe ¢ HCIONBE30BaHUEM
(hopMyIT pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI M pa3HOCTH. (3a1aHue 8)

YMeHue peraTb JUHEHHbIE U KBaAPaTHbIE YPAaBHEHUs, CUCTEMbI IMHEHHBIX YPaBHEHUH, TUHEHHbIE HEPaBEHCTBA U
UX CUCTEMBI, KBaJIpaTHbIE U IPOOHO-pAlMOHAIbHBIE HEPABEHCTBA, B TOM YKCJIE TPU PELISHUH 3a7ayu U3 IPYTUX IPEAMETOB
U TIPAKTUIECKUX 33/1a4; YMEHHE UCIIOIB30BATh KOOPANHATHYIO IPSIMYIO 1 KOOPAMHATHYIO INIOCKOCTH [UISl H300paskeHHS
pellieHnil ypaBHEHUH, HepaBeHCTB U cucteM. (3ananue 9)

YMeHHe HaXOIUTh BEPOSITHOCTH CITyYaHHBIX COOBITHI B OIBITAX C PABHOBO3MOXKHBIMH 2JIEMEHTAPHBIMHU
coObrTusiMU. (3amanue 10)



YMeHue ctpouts rpaduku QyHKINH, UCIIONB30BaTh rpaUKy LIS OMPEACICHUS CBOWCTB MPOIIECCOB U
3aBUCHMOCTEH, ISl PEICHNUS 3a/1a9 U3 IPYTUX YIeOHBIX MIPEIMETOB U PEalbHOM KI3HU; YMEHHE BRIPpaXKaTh (hopMyaaMu
3aBUCHMOCTH MEXJy BeinnmunHaMu. (3ananue 11)

YMeHue BHIONHATE PacuéThl Mo (popMyrnaM, mpeoOpa3oBaHusl BHIPAXKECHUHA, B TOM YHCIIC C UCIIOIE30BAHUEM
(hopMyI1 pa3HOCTH KBaJpaTOB U KBaJapaTa CyMMbI U pa3HOCTH. (3anaHue 12)

YMeHune pemats TMHEHHbBIE U KBaJpaTHbIE YpaBHEHUs], CHCTEMBI INHEWHBIX yPAaBHEHUH, IMHEWHbIE HEPABEHCTBA U
UX CUCTEMBI, KBaJIpaTHbIE U IPOOHO-pAIlMOHANBHBIE HEPAaBEHCTBA, B TOM YKCJIE ITPU PELISHUH 3a7ay U3 IPYTHX IPEAMETOB
Y TIPAaKTUYECKUX 3a/1a4; YMEHHE UCIIOJIb30BaTh KOOPAUHATHYIO MPSAMYIO U KOOPIWHATHYIO INIOCKOCTH JUISl H300paskeHus
pelieHni ypaBHEHUH, HepaBeHCTB U cucTeM. (3amanue 13)

YMeHne NCTIO0Nb30BaTh CBOMCTBA IOCIIEI0BATEIFHOCTEH, (DOPMYITE CyMMBI M OOIIIEro WieHa MpU pelIeHUH 3a/1a4, B
TOM YHCIIE 33/1a4 U3 IPYTUX YUeOHBIX IIPEIMETOB U pealbHOM xu3HU. (3ananue 14)

YMeHune npuMeHATs GOpMYJIBI IEPUMETPa U IDIOMAAN MHOTOYTOJIFHUKOB, IUTHHEI OKPY>KHOCTH ¥ IDTOIIAAN KpyTa,
00BEMa MPSIMOYTONIFHOTO MapajUIelIeuIe1a; YMEHUE IPUMEHSATH MPH3HAKN PAaBSHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMMeE
VIJIOB TPEYTOIbHUKA, TeopeMy [Tudaropa, TpUrOHOMETPHYESCKIE COOTHOIICHUS JJIs1 BRIYUCICHHUS JIIHH, PACCTOSHUM,
wromaneit. (3amanus 15-18)

YMeHue pacro3HaBaTh HCTHHHEIC U JIOKHBIC BBICKa3biBaHUs. (3amanue 19)

YMeHue pemars JIHHeHHbIE U KBaIpaTHBIC YPaBHEHNUS, CHCTEMbI IMHEWHBIX YPaBHEHHH, THHEHHBIC HEPABESHCTBA U
UX CUCTEMBI, KBaJIpaTHBIC U IPOOHO-PAIlMOHANBHBIE HEPABEHCTBA, B TOM YHCJIE IPU PELISHUH 3aa4d U3 IPYTHX IPEAMETOB
Y TIPaKTHYECKUX 3a7a4; YMEHUE UCIIONIF30BATh KOOPANHATHYIO MPSMYIO ¥ KOOPIUHATHYIO INIOCKOCTD IS M300paskeHS
pelleHuil ypaBHeHU, HepaBeHCTB U cucteM (3amanue 20)

YMeHue pemaTh 3a/1a41 Pa3HbIX TUIIOB; YMEHUE COCTABIISTH BHIPAXKECHHS, yPAaBHEHUS, HEPABEHCTBA U CHCTEMBI T10
YCIIOBHIO 3a/1a4H, UCCIICAOBATh ITOJTydeHHOE perienue. (3amanve 21)

YMeHune cTpouts rpaduKi (yHKINH, UCTIONB30BATh TPadUKH UL OMPEAEICHUS CBOMCTB MPOIECCOB U
3aBUCUMOCTEH, JUIsl pelIeH s 3a/1a4 U3 JPYTUX YIeOHBIX IPEIMETOB U peallbHON KH3HH;, YMEHHE BBIpaKaTh GopMynaMu
3aBUCUMOCTH MEXIy BennunHaMmu. (3amanue 22)

YMeHne npuMeHATs POpMYJIBI IIEPUMETPa U IDIOMAAA MHOTOYTOJIFHUKOB, ITHHEI OKPY>KHOCTH ¥ IDIOIIAAN KpyTa,
00BEMa MPSIMOYTOIBLHOTO TIapayieNienunea; yMeHIe MPUMEHSITh MPU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMMeE
VTJIOB TPEYTONBHUKA, TeopeMy [Iudaropa, TpHroHOMETpHYECKIEe COOTHOIMICHUS IS BRIYUCICHUS JIJIHH, PACCTOSHIM,
momanei. (3amanne 23)

YMeHue onepupoBarth MOHATUSAME: ONpeielieHre, akCHoMa, TeopeMa, J0Ka3aTeIbCTBO; PACTIO3HABATh HCTUHHBIE U
JIOXKHBIC BBICKA3bIBAHUSI, IPUBOIUTH MIPUMEPHI U KOHTPIIPHMEPHI, CTPOUTH BHICKA3bIBAHUS M OTPUIIAHUS BHICKA3bIBAHHH.
(Bananue 24)

YMeHune npuMeHsITh POpPMYIIbI IEpUMETpPa U IUIOIaAd MHOTOYTOJIbHUKOB, JTUHBI OKPY>KHOCTH H TIJIOIIAN KPYTa,
00BEMa MPSIMOYTOIBLHOTO NapayieNienuIe1a; yMEeHIe MPUMEHSITh MPU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMMeE
VTJIOB TPEYTONBHUKA, TeopeMy [Tudaropa, TpHrOHOMETPHYECKIE COOTHOMICHUS JJIs1 BRIYUCICHUS JIIHH, PACCTOSHIM,
momazaet. (3amanue 25)

Bcero 3aganuit — 25; U3 HUX 1O THITY 33aHUI: 3aJaHUl ¢ KPaTKUM OTBETOM — 19; 3amaHuii ¢ pa3BEPHYTHIM
0TBeTOM — 6; 110 ypoBHIO cioxHocTH: b —19; [1—-4; B — 2.

MakcruMabHBIH TepBHYHBIN Oat 3a padoty — 31.
Oo61iee BpeMst BRIONHEHUsT paboThl — 3 waca 55 munyT (235 MuUHYT).

YyacTHHUKaM SK3aMeHa pa3peiacTcsl UCIOIb30BaTh: HEMPOTPAMMHUPYEMBIN KaTbKYJISITOP (IS KaXI0Tro
Y4aCTHUKA) C BOBMOXKHOCTBIO BEIYHCIICHUS TPUTOHOMETPUIECKUX (PYHKIWH; JIMHEHKY, HE COAEPKAIIYIO CIIPABOYHON
nHpopMaIuy; BeiiaBaeMele BMecte ¢ KM cripaBo4HbIE MaTepHaibl, CoJepKaliie OCHOBHBIE (JOPMYJIBI Kypca
MaTeMaTHKK 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHuUsI.

Ilepeyennb 31eMEeHTOB COAePKAHUsI, IPOBEPAEMbIX HA OCHOBHOM I'OCYIapCTBEHHOM JK3aMeHe
no MATEMATHUKE

B tabnuue npuBenéH cocTaBIeHHBINH HAa OCHOBE (eiepaibHON 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
oOmiero o6pazoBaHus 1o MaTeMaTuke (0a30BbIi YPOBEHB) MEPEUCHD MTPOBEPSIEMBIX 3JIEMEHTOB COJIEPKAHMSL.

Kon IIpoBepsieMblii 31€MEHT COJEPKAHUSA B nporpamme | Hajauuue
KaKoro JAHHOTO
KJacca 3JeMeHTa
H3y4aeTcs coaepKaHMSA
B KoAu(puka
Tope OI'D
TPONLIBIX
Jer
1 Yucaa v BoIYMCTIEHUS
11 HarypanbHblie U nenbie yrcia. [Ipu3Haku JeTMMOCTH HEBIX YHCET 5-6 +
1.2 OOBIKHOBEHHBIC U ACCATHYHBIC APOOH, TIPOIICHTHI, 0ECKOHEYHBIE TIEPHUOINICCKUE 5-6 +
Jpodu




13 PanonaneHble yncna. ApupMeTHIECKHIE ONepalnny ¢ pallMOHAILHBIMH YUCIIaMU 5-7
14 HelicTBuTenbHbIe yncaa. ApudMeTHiecKue onepanun ¢ AeHCTBUTEIbHBIMU YHCIaMHU 6-9
15 [TpubGamxEHHBIE BEIYUCIICHNS, TIPaBHUiIa OKPYIJICHUs, IPUKHJIKA U OLICHKA pe3yJIbTaTa 5-9
BBIYMCICHUI
2 AuredpanvyecKkue BhIpaKeHHs
21 BykBeHHBIE BRIpaXCHHUS (BBIPAKCHHUS C TIEPEMEHHBIMH ) 6-7
2.2 CreneHs ¢ menbIM mmokaszateneM. CTeleHs ¢ palroHaIbHBIM MoKa3areneM. CBoicTBa 7-9
CTEIICHH
2.3 MHoOTOo4ICHBI 7-8
24 Anrebpandeckas qpo0b 8
2.5 Apudmernyeckuii KOpeHb HaTypaJIbHOI cTeneHu. JleldcTBus ¢ apupMeTHIECKUMH 8-9
KOPHSIMU HaTYpaJIbHOU CTETIeHH
3 YpaBHeHHUS M HEPABEHCTBA
3.1 Lenble n 1poOHO-panoHaNbHble ypaBHeHH. CHCTEMBI U COBOKYITHOCTH YPaBHEHUH 7-9
3.2 Lenbie n npoOHO-paOHATBFHBIC HepaBeHCTBA. CHCTEMBI H COBOKYITHOCTH 8-9
HEPaBEHCTB
3.3 Pemrenne TeKCTOBBIX 3a7a4 59
4 YucioBble NOCIe10BATEILHOCTH
4.1 TlocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHMS ITOCIEA0BATEILHOCTEH 9
4.2 Apudmernyeckas 1 reoMeTpruecKas mporpeccun. Gopmyiia CI0KHBIX IPOLECHTOB 9
5 DyHKINHU
5.1 OyukIms, crocoOs! 3aganus GyHKuuu. ['papuk Gyrkun. OdIacTs onpeneneHus u 7-9
MHOXecTBO 3HaueHnH QpyHkunu. Hymn ¢pyrkmmu. [IpoMexxyTkn 3HAKOTIOCTOSIHCTBA.
ITpoMexyTKH MOHOTOHHOCTH (DYHKIIMH. MaKCUMyMBI 1 MUHUMYMBI (DYHKIIHH.
HawuGounbliiee 1 HauMeHblllee 3HaUeHHe PYHKIMHU Ha TPOMEKYTKE
6 Koopaunatpl Ha npsAMON U MJIOCKOCTH
6.1 KoopaunaTHas npsMas 6-9
6.2 JlexapTOBBI KOOPAWHATHI HA TUIOCKOCTH 7-9
7 I'eomerpust
7.1 I'eomerpraeckue GUTYPHI U MX CBOUCTBA 5-9
7.2 TpeyromsHHUK 5-7
7.3 MHOTroyroJbHUKH 8-9
7.4 OKpyIKHOCTb U KPyT 6-9
7.5 N3mepeHue reoMeTpu4eCcKuX BEIUUUH 7-9
7.6 BekTopb! Ha IIOCKOCTH 9
8 BeposiTHOCTB U CTATHCTHKA
8.1 OmnucaTenpHasi CTaTUCTUKA 7-9
8.2 BeposTHOCTB 7-9
8.3 Kombunaropuka 9
8.4 MHoxecTBa 7-8
8.5 I'pader 7-8




Coaepaxanue Kypca

«IIpakTUKO-OpHeHTHPOBAHHBIE 3aganus» OTpadoTka 3amad Ne 1-5 KUM OI'D.

Tabnuynoe u rpaduyeckoe NpeacTaBiIeHUE JaHHBIX, TUIAH U CXeMa, U3BJICUCHUE HY>KHOH HH(OpMAIIHH.
W3menunBoCTh pu n3MepeHusx. Pemaronye npasuia. 3aKOHOMEPHOCTH B M3MEHUYMBBIX BEIWYMHAX. Brraucnenus u
npeoOpazoBanue BenuunH. MccnenoBanne npocTedmnx MaTeMaTHUECKIX MOJIEIICH.

«Bprunciienus u npeodpazoanusi». Otpadotka 3agad Ne 6 KM OI'D.

CrnoxeHue ¥ BBIYUTaHUE, KOMIIOHEHTHI CII0KEHHS U BBIYUTAHUS, CBSI3b MEXIy HUMHU, HAXOXKIEHUE CyMMbI U
Pa3sHOCTH, U3MEHEHHE CYMMBI M Pa3HOCTU IPU U3MEHEHUH KOMIIOHEHTOB CJI0KEHUS U BBIYUTAHUS.

YMHOKEHHUE U IeleHUe, KOMIIOHEHTH YMHOXKEHUS U ICICHUS, CBA3b MEKAY HUMH, YMHOKEHHE U CIIOKEHHUE B
CTOJIOHK, JEJICHUE YTOJIKOM, IPOBEPKA Pe3yJIbTaTa ¢ HOMOLIbIO IPUKUIKU U OOPAaTHOTO JEHCTBUSL.

UucnoBoe BEIpa)KEHHE U €T0 3HaYCHHE, TIOPSIOK BBIIOJIHEHUS NEHCTBUI.

Homnst, gacTb, ApoOHOE uKcio, qpodk. IpoOHOE Ynciio Kak pe3ynbTaT AenieHus. [IpaBuibHble W HeMpaBUIIbHBIC IPOOH,
CMellaHHas IpoOb (CMEaHHOE YHCTIO0).

3anuchk HATYpaIBPHOT'O YMCIIa B BHIIE APOOH C 3aJaHHBIM 3HaMEHATeJIeM, IpeoOpa3oBaHue CMEITaHHOW IPOOH B
HETPaBUWIBHYIO Ip0Ob U HA0OOPOT.

[IpuBenenue npobeit k odmeMy 3HameHatento. CpaBHEHHE OOBIKHOBEHHBIX IPOOEH.

CrnoxeHue 1 BEIUMTaHHE OOBIKHOBEHHBIX JAPOOeH. YMHOKEHHE U JAelieHHe 0OBIKHOBEHHBIX APOOeH.
Apudmernyeckne IeHCTBHS CO CMEITAHHBIMU APOOSIMH.

Apudmernueckre AeHCTBHS C TPOOHBIMU YUCIIAMH.

CriocoObl pallMoHAIM3aMH BEIYUCICHUN W X IPUMEHEHHE TIPH BBHITIOJTHEHUH JCHCTBHMA.

IIpeobpazoBanme qeCATHIHBIX IpoOeii B 0OBIKHOBEHHBIC. CpaBHEHHUE NECATHYHBIX ApoOei. CIIoKeHHE W BEIIUTAHHC
JIECATUYHBIX npobeii. OKpyTieHne NeCITUYHBIX IpoOei. YMHOKEHHUE U IeeHNe AeCATHIHBIX

npob6eii. [TpeoOpa3oBanre 0OBIKHOBEHHBIX JApo0ei B iecaTHUHbIe ApoOu. KoHeuHble 1 OECKOHEYHBIE IeCATUYHBIC
Ipoow.

MHoecTBO pallMoOHANIbHBIX yMces. CpaBHEHHUE pallMOHANIBHBIX uKcel. JIeHCTBUS ¢ pallMOHAIbHBIMU

yncinamu. [IpeacraBienne panoHaNBHOTO YHCHA ACCATUIHON JPOOBIO.

[IpeoOpaszoBanue TPOOHO-ITMHEHHBIX BRIPAKEHUI: CIIOXKEHIE, YMHOXKEHHUE, JIeeHne. Anredpandeckas Ipoob.
Cokpamenue anredpandeckux apodei. [IpuBeaenne anredpandeckux npodeit k odmeMy 3HaMeHaTero. J{elicTBus ¢
anreOpanvdeckuMu JpoOsSME: CIIOKEHHE, BHIYHTAaHUE, YMHOKEHUE, JIeTIeHUE, BO3BEICHHE B CTETICHb.
«leiicTBuTeNbHBIE YHCaa». OTpadoTka 3a7a4 Ne 7 KM OI'D.

W3o0paskenne yncen Ha YUCIOBOH (KOOpAMHATHON) psiMoil. CpaBHeHHE unces. Moayib yrcia, TeOMeTpruiecKas
UHTEpIpeTanyst MOyl urcia. JeHCTBHS C MOMOKHUTENBHBIMU M OTPUIIATEILHBIMEA YHCIaMU. MHOKECTBO TeIIBIX
YHCed.

OCHOBHBIE MTOHATHS, KOOPIAUHATHBIN JIyd, PACCTOSHUE MEXIY ToukaMu. KoopIuHaThl TOUKH.

[lonsATHe nppauroHaibHOro yncia. Pacro3HaBanne nppaunoHANIbHBIX YUCEN.

«IIpeodpa3oBanne ajdredpanveckux BoIpakeHuin». Orpadorka 3amay Ne 8 KUM OI'D

CreneHsb ¢ LesbIM OKa3aTeneM, KBapaTHble KOPHH.

«YpaBHenus». Orpadotka 3ama4q Ne 9 KM OI'D.

YucnoBoe paBeHCTBO. CBOICTBA YHCIOBBIX paBEHCTB. PaBeHCTBO ¢ IepeMeHHOM.

[onsTHE ypaBHEHNUs 1 KOpHS ypaBHeHHs. [IpecTaBieHne 0 paBHOCWILHOCTH ypaBHeHui. O0aacTh onpeaeneHus
ypaBHeHHUs (007aCTh TOMYyCTUMBIX 3HAUEHUH IEPEMEHHON ).

Pewenne nuHeiHbIX ypaBHeHUH. JInHEHHOE ypaBHEHHE ¢ napaMeTpoM. KomyecTBoO KOpHEN JIMHEMHOTIO ypaBHEHHUSI.
Pelienne nMHENHBIX YpaBHEHUN C IapaMETPOM.

KsangpaTtHsle ypaBHeHus. Henosnble kBagpaTHble ypaBHEeHHUs. JJUCKPUMHUHAHT KBaAPaTHOro ypaBHeHus. Popmyia
KOpHEH KBagpaTHOTo ypaBHeHus. Teopema Buera. Teopema, oOpatHas Teopeme Buera. Pemenune kBagpaTHbIX
YpaBHEHUH: HCIIONBb30BaHUE (HOPMYITBI [T HAXOXKICHHS KOPHEH, TpaduecKuii MeTO T pelieH s, pa3lioKeHHe Ha
MHOXHTEIH, TOI00P KOPHEH ¢ HCIOJIb30BaHHEM TeopeMbl Buera. KonnyecTBo KopHe# KBapaTHOTO ypaBHEHUS B
3aBHCHUMOCTH OT €r0 AUCKpHUMUHaHTa. BUKBagpaTHbIe ypaBHEHUS. Y paBHEHHSI, CBOAUMBIC K JIMHEHHBIM H
KBaJ[paTHbIM. KBajipaTHBIC YpaBHEHHUS C ITAPAMETPOM.

Perenue mpocredmx ApoOHO-TMHEWHBIX ypaBHeHUH. Perrenue qpoOHO-paliioHaIbHBIX YPABHEHHH.

MeToap! peleHrs: ypaBHEHHI: METO/Ibl PaBHOCWIBHBIX MPe00pa3oBaHuil, METOI 3aMEHBI IEPEMEHHOMN, rpaduiecKuit
Mmetoa. Mcnonb3oBanue cBOMCTB QYHKLUH MIPY pELICHHH YPaBHEHUI.

[Ipocreiimue uppanuoHanbHble ypaBHEHUS: / f (X)) = a; /f(x) = {/g(x).

VYpaBHeHust BHa: X" = a.YpaBHEHUS B LIENIBIX YUCITAX.

«BeposiTHOCTh coObITHI» OTpadoTka 3agad Ne 10 KM OI'D.

CiryqaifHpIe OTBITHI (PKCIIEPUMEHTHI), DJIEMEHTAPHBIC CITyJaiHbIe COOBITHS (MCXOABI). BEpOATHOCTH 3JIeMEHTAPHBIX
coObITHii. COOBITHS B CITyYaifHBIX SKCIIEPUMEHTAX U OJIarONpHUATCTBYIOIINE dlIeMEHTapHbIe cOObITHS. BeposTHOCTH
CITy4aiiHbIX COOBITHH. OMBITH C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHAME. Kiaccuieckne BeposSTHOCTHBIC
OTIBITHI C MICTIOJIb30BAHUEM MOHET, KYOHKOB.

«@ynkunu u rpapukmy. Otpadotka 3amad Ne 11 KM OI'D.



JlexapToBBI KOOPAMHATH Ha TIOCKOCTH. DOpMUpPOBaHHE MPEACTABICHAN O METAPEAMETHOM MTOHITHN
«xoopauHaTe. CriocoObl 3a1anust QyHKIUN: aHATUTHICCKUH, rpadudecKuii, TadauuHbli. ['paduk GyHKIMH.
[Ipumeps! QyHKIMH, MOTyYaeMBIX B IMIPOLECCE UCCIEAOBAHUS PA3IMYHBIX PEANbHBIX MIPOLECCOB U PEIICHUS 3a1ad.
3uauenne GpyHKuU B Touke. CBOHCTBA PYHKINIA: 00IACTh OIpEIeIeHNsI, MHOXKECTBO 3HAUEHUH, HyIIH, IIPOMEXYTKH
3HAKOIIOCTOSHCTBA, YeTHOCTH/HEUYETHOCTH, TPOMEKYTKH BO3pacTaHus U yObIBaHMs, HAanOOJIbIIee U HAaNMEHbIIIee
3HavyeHus. MccnenoBanre QpyHKIMH 1O €€ TpaduKy.

CaoiicTBa 1 rpaduk TUHEHHON QyHKIMH. YTII0BOH KO3 duuueHt npsmoi. Pacnionoskenue rpaduka TMHEHHOMI
(hyHKITIH B 3aBUCHMOCTH OT €€ YTIIOBOro KoddduimerTa u ceodogHoro wieHa. Haxoxaenue ko punreHToB
JTUHEWHOI (YHKINHU 0 33JJaHHBIM YCIOBHUSM: TIPOXOKIEHHE MPSIMOM Yepe3 1B TOUKHU C 33/JaHHBIMHA KOOPAMHATAMH,
NPOXO’KACHHUE MPSIMOM Yepe3 JaHHYI0 TOUKY W MapaulebHON JaHHOH MPsIMOH.

CgoiicTBa 1 rpaduk kBagparndHoi ¢yHkwm (mapadorna). I[loctpoenne rpaduka KBagpaTHIHON (QYHKIIMN IO TOYKAM

CaoiicTBa QyHKIHU: Y = S T'mnepOora.

«IIpakTnyeckne pacdyersl o popmynam» OtpadoTka 3amad Ne 12 KIIM OI'D

Bripaxxenue ¢ nepeMeHHON. 3HaueHHe BelpakeHus. [locTaHoBKa BEIpa)kKeHUH BMECTO IEPEMEHHBIX.

CreneHb ¢ HaTYpalbHBIM TIOKa3aTeNeM U ee CBOHCTBa. [IpeoOpazoBanHus BEIpaKEHHUH, COACPIKAIINX CTETIEHH C
HaTypaJlbHbIM MTOKAa3aTeNEM.

OpHouneH, MHOrOwWIeH. J[efiCcTBUS C OXHOWIEHAMH U MHOTOWICHAMH (CJIOKEHHE, BBIUNTaHNE, YMHOXKEHHE). DOpPMYJIBI
COKPAIIIEHHOT'0 YMHOKEHUSI.

«HepaBencTBa. Cuctembl HepaBeHCTB». OTpaboTka 3ama4d Ne 13 KM OI'D.

JIvHelHbIe M KBaJlpaTHBIE HEPABEHCTBA C OJIHOM nepeMeHHoi. CHCTeMbl HEpaBEHCTB C OJJHOM NepeMeHHOM. Pelienue
CHCTEM HEPaBEHCTB C OJHOW MEPEMEHHOM: JINHEHHBIX, KBaApaTHBIX. M300paskeHre pelieHus] CHCTEMbl HEpaBEeHCTB Ha
YHCI0BON MPSAMOIL. 3amuch pelieHns CUCTEMbI HEPaBEHCTB.

«IlocaenoBarenbHOCTH | porpeccum» OtpadboTka 3amayd Ne 14 KHIM OI'D.

Yucioas nocie10BaTeNbHOCTh. I IprMephl UHCI0OBBIX MOCIEA0BATENBHOCTEN. beCKOHEUHBIE TOCIEA0BATEIbHOCTH.
Apudmerrueckas porpeccus u ee cBoiicta. ['eomerpuueckas nporpeccus. @opmysia o0IIero wieHa u

CYMMBI N TIEPBBIX WIEHOB apu(PMETHIECKON U T€OMETPHUYECKON ITPOTPECCHi

«I'eomerpuueckue Gurypsol. Yriabh». Otpadorka 3amaq Ne 15 KM OI'D.

Benunuuna yrna. ['pagycnas mepa yrina. CBoHCTBa paBHOOEAPEHHOTO TPEYTroNbHUKA. BHENIHUH yro TpeyroibHuKa.
CymMmMa yrioB TpeyroibHHKa

«I'eomerpuueckue ¢purypsl. Jiaunsn. Orpadorka 3anau Ne 16 KUM OI'D

I'eomerpuueckas ¢purypa. BHyTpenHss, BHelIHss 006JacT QUrypsl, rpaHuia. JIMHUY 1 00JIaCTH Ha TUIOCKOCTH.
Brinykiast u HeBbinykiias urypsl. [Tnockast u Heruiockast purypsl. [lonstue Benmuunsl. nuHa. M3mepenne UTHHBL.
EnuHUIEI n3MepeHust JUIHHEBI

Brinenenue cBoiicTB 00bekTOB. POpMHUPOBAHUE MIPEACTABICHUHN O METapeIMETHOM NOHATHH «purypa». Touka,
OTPE30K, MpsAMasi, Iy, IOMaHas, INIOCKOCTh, YToJI, OMCCEKTpHCa yIila U €€ CBOMCTBA, BUABI YTIIOB, MHOTOYTOJBHUKH,
OKPY’KHOCTb M KpYT.

OceBas cuMMeTpusi reoMmeTpuueckux Guryp. LlenTpanbHas cuMMETpHsi TeOMEeTpUYECKHX GUryp.

«Ilmomans MHOTOYroIbHUKA»., OTpadoTka 3amady Ne 17 KM OI'D

[Mnomaan. @opmysel mIoMaaM TPEYroJIbHUKA, MapaiielorpaMMa U ero YacTHBIX BHJIOB, Tpanenuu, Gopmyia ['epona,
(hopMyIa IomAM BEITYKIOTO YEThIPEXyroibHUKa, (POPMYJIBI JJIMHBI OKPY>KHOCTH U TUIOLIAU KpyTra

«A3mepenus u Bprauciaenus». OrpadoTka 3agad Ne 18 KUM OI'D.

®uryps! Ha kiaerdaToi Oymare. [lmomaan. @opMyItsl IIOMAAN TPEYTONBHIKA, TTApAJLIEIOTpaMMa U €ro YaCTHBIX
BUJIOB, Tpameuy, GopMyia IIOMAAH BEITYKJIOTO YeThIPEXYTrONbHUKA, (HOPMYJIBI JUIMHBI OKPYKHOCTH U IIIOIIAIH
kpyra. [Inomans NpaBUILHOIO MHOTOYTOJIBHHKA.

Teopema [Tudaropa. TpuroHomerpuyeckre COOTHOIICHUS B MTPSIMOYTOJIBHOM TPEYTOJIbHUKE. TPUTOHOMETPHUECKHIE
¢byHKUMM yria.

«Teoperuueckue acnekTs». OTpadorka 3amau Ne 19 KM OI'D.

TeopeTHuecKue acreKThbl, TEOPEMbI, AKCHOMBI, OTIpeeIICHuUs, POPMYIIbI, IEMMEL.



TeMmaTHUecKoe IIAHUPOBAHHE Kypca

Ne Tema OCHOBHEBIC BUJIBI JICATEIEHOCTH YUaITHXCS Komn-Bo
n/m (Ne 3ananus B KUM) 4acoB
1 ITpakTHKO- BBINIOTHSAFOT BEIYMCIICHUS U TPEOOpa3OBaHHMS, 5
OPUCHTHPOBAHHEIC OCYIIECTBIISIIOT IPAKTHYECKUE PACUETHI, CTPOSAT U UCCICAYIOT
3amanus (1-5) MaTeMaTHIeCKHe MOJISIH, UCITOJIL3YIOT IPHOOPETECHHBIC
3HAHUS U YMCHHUS B MPAKTUIECKON eI TETHbHOCTH
2 Beraucnenus u BEIMOMHSIOT apudMeTHIECKUE JSUCTBHS C PAlIMOHATEHBIMU 2
npeoOpazoBanus (6 YHCTIaMH, BEIYUCIIIIOT 3HAUCHHS YHACIIOBBIX BBIPAKEHUH,
3ananue KMM) MIEPEXOJAT OT OJHOM (POPMBI 3aIHCH YnCIa K APYTron
3 HeiictBurenbHble uncna | M300paxaroT yrcia TOUKaMU Ha KOOPAMHATHOU IPAMOIA, 1
@) CPaBHHUBAIOT JICHCTBUTEIHHBIC YHCIIA, BEITOIHIIOT
BBIYHUCIICHUS B IPE0OPA30BAHUSI, BEIOTHSIOT IPHKUIKY
pe3yJIbTaTa BEIYMCICHU.
4 [IpeobpazoBanus BBINIOTHAFOT BEIYMCIICHUS ¥ TPeoOpa3oBaHus 2
anreOpandecKux apu(hMETUIECKUX BBIPAXKCHUH, IPUMEHIIOT CBOMCTBA
BbIpaxkeHHH (§) apuMeTHIeCKUX KBaJAPaTHBIX KOpHEH sl TpeoOpa3oBaHUs
BEIpakeHnH. CTENCHB C LEeNBIM IT0Ka3aTeIeM
5 YpasHenus (9) Pemaror nuHeHbIE U KBaApaTHbIE YPaBHEHUS C OJHOM 1
TIepEeMEHHOM
6 BeposiTHOCTB COOBITHIT Haxozast BeposATHOCTh CIIyYaiHBIX COOBITHH B MPOCTEHIITIX 1
(10) pacuerax
7 OyHKIMU 1 TpaduKh OCyIEecTBIAIOT YTeHUE TPahUKOB PYHKIUH, HAXOSIT 2
(11) 3aBHCHMOCTH
8 IIpaktudeckue pacdersl | OCyIIECTBISIOT PacueThl 10 (OpMyiaM, BEIPaXKaroT 2
o popmynam (12) 3aBHCHUMOCTH MEXIy BEININHAMY, BEIYUCIIIIOT 3HAUCHHS
YHCIIOBBIX BEIpKEHHUH
9 HepaBencta. CucteMsl | PemaroT HepaBeHCTBA ¢ OAHON IEPEMEHHOM U MX CUCTEMBI 2
HepaeHcTs (13)
10 | IlocnenoBarenbHOCTH M | Pacmo3HaroT apudmMeTHyecKre u TeOMETPHUECKUE 1
nporpeccuu (14) MIPOTPECCHH, PEIIAIOT 334241 C TPUMEHEHUEM (hOPMYJIBI
00IIero 4wieHa u CyMMBI HECKOJIBKUX WICHOB MPOTPECCHH
11 | 'eomeTpuueckue ITpumeHaTs GopMyIIBI IEpUMETPa U MIOIAAN 7
¢urypsrL. (15-18) MHOT'OYTOJIBHUKOB, JTUHBI OKPYKHOCTH U TUIOIIAIU KPYTa,
00BEMa MPSIMOYTOIFHOTO TTapajUIeNenuIeIa; YMEHUE
MPUMEHSTH IPU3HAKY PABCHCTBA TPEYTOJIBHUKOB, TEOPEMY O
CyMMe yTJIOB TpEyrojbHUKa, TeopeMy ITudaropa,
TPUTOHOMETPHYECKHE COOTHOIICHHS JJISI BRIYUCIICHHS JIJIHH,
paccTosiHu, muomaaei.
12 | Teopernueckue acnekTsl | [IpoBOIAT MOKa3aTeNbHbBIE PACCYXKACHHUS, OLICHUBAIOT 2
(19) JIOTHYECKYIO IMPaBUIIBHOCTE PACCYKICHHM, PAaCIIO3HAIOT
WCTHUHHBIC U JIOKHBIC BHICKA3bIBAHUS
13 | Pabora ¢ KM (uactp 2) 6
14 | Uroro 34




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHME

No Tema
1 3HakomcTBO c gemoBepcmeit KUM 2025
2 . .
JleticTBus ¢ panpioHaTbHBIME YucTaMu. CTaHIapTHRIA BHIT YHCIIA
3 Jencreunsa ¢ paymoHanbHbIMM Ynucnamu. MNpnbanxkeHHble
BblUMCAEHMUA
4 N306parkeHne uncen KOopAnHaTHOM NPAMON, CpaBHeHMEe
OENCTBUTENbHbIX YMCen
5
CTeneHb € LenbiM NOKasaTenem
6
KBagpaTHble KOPHU
7 PasnoxeHne MHOrouneHa Ha MHOXUTeNn. Gopmynbl
COKPALLEHHOIO YMHOXEHWUA
8 . o o
JIHelHble 1 KBagpaTHble ypaBHEHWUA C O4HOM NepemeHHOM
9 CMerKHble U BEPTUKaNbHbIE YIAbl. YIbl B TPEYrofibHUKe. BHEWHNI
YFON TPeyrosibHUKa. Yribl B YETbIPEXYrONbHUKE
10 | Tpeyronsuuk. Ilpusznaku pasenctsa. [Ipuznaku momoOusi.
Inomanaes TpeyroiabHUKa
11 MpsamoyronbHbIi TpeyroibHUK. COOTHOLEHWUS B NPAMOYFO/IbHOM
TpeyronbHuke. Teopema MNudaropa
12 YeTblpexyronbHUKK. Mapannenorpamm, NpsamoyrosibHUK, pomo,
KBagpaT. [lepumeTp 1 Naowasb
13
YyactokK. KBapTtupa
14
MNnaH mecTHOCTH
15
Nnctbl Bymaru
16
Meub gnA 6aHM
17
WnHbl
18
Tapudbl
19
MpaKTnyeckne pacyetbl No Gopmynam
20
®PyHKUMK 1 rpadmKu. YTeHue rpadumkos
21
®PyHKUMK 1 rpadmKu. YTeHue rpadumkos
22 o
JInHelHble 1 KBaapaTHble HepaBeHcTBA. CUCTEMbl HEPABEHCTB
23 o
JInHelHble U KBaapaTHble HepaBeHcTBA. CUCTEMbl HEPABEHCTB
24
Mporpeccuun
25 .
BepoATHOCTb c/ly4aitHOro cobbitua
26
Teopema CMHYCOB U KOCUHYCOB
27
Teopema CMHYCOB U KOCUHYCOB
28 | OKpYKHOCTb. YI/ibl, CBA3AHHbIE C OKPYKHOCTbIO. BNncaHHble U
OnucaHHble MHOTOYTrO/IbHUKM
29 .
PelseHue 3a,aHNI NOBbILLEHHOIO YPOBHA C/I0XKHOCTU
30 o
PelseHune 3a4aHNI NOBbLILEHHOIO YPOBHSA C/I0XKHOCTU
31 o
PelseHune 3aaHNI NOBbILEHHOIO YPOBHSA C/I0XKHOCTU
32 o
PelseHune 3a4aHNI NOBbILEHHOIO YPOBHSA C/I0XKHOCTU
33 o
PelseHune 3a4aHNI NOBbILEHHOIO YPOBHSA C/I0XKHOCTU
34

PeweHune 3a,u,aHm71 NOBbIWEHHOIo YpoBHA CNOXHOCTU




