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HHOACHUTEJIBHAA 3AIIUCKA

Pabouast mporpamma yueOHOTO npeamera «Marematuka» (mpeaMeTHas oOiactb «MaTemaTuka u
uH(pOpMaTHKa») HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBleHa Ha OCHOBe TpeOoBaHMil K
pe3ysbTaTtaM OCBOSHHsSI IPOTPaMMbl OCHOBHOTO 001ero oopazoBanus denepaibHOr0 rocy1apCTBEHHOTO
00pa3oBareNbHOr0 CTaHAapTa OCHOBHOrO 0011ero oopazoBanus (nanee — ®I'OC O0O0), DenepanbHO
o0pasoBarebHON MporpaMMbl OCHOBHOTO 001Iero oopasoBanus (nanee — @OIT O0OO0), denepanbpHOA
paboumnx mporpaMMm 1Mo y4eOHBIM Kypcam «Anredpa», «['eomerpusi», «BeposTHOCTh M CTaTUCTUKA»
(maee — OPIT «MaremaTuka), a TaK)kKe OPUEHTHPOBAHA Ha IIEJIEBbIC TIPUOPHUTETHI, CHOPMYITHUPOBAHHBIC
B (henepanbpHOIi pabodeli mporpaMMe BOCTIHTAHHUS.

OBILIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEIMETA «MATEMATHUKA»

Ha ypoBHe ocHOBHOTO 001Iero o0pa3oBaHHs W3y4YE€HHE MAaTEMAaTHKH MMEET 0co0O0e 3HAueHHUE B
pasBuTHH oOOy4aromierocs. Y4eOHbI TpeameT «MaremaTtuka» BKIIOYAaeT B ceOsi ydeOHBIE KYypCHI
«Anrebpay, «I'eomerpus», «BeposSTHOCTb U CTATUCTUKAY.

AnreOpa sBISETCS OJHUM U3 OINOPHBIX KYpCOB OCHOBHOTO OOINEro o0Opa3oBaHUs: OHa
o0ecreynBaeT u3yuyeHue JIpyrux AUCLUILINH, KaK €CTECTBEHHO-HAayYHOI'0, TaK ¥ TYMaHUTApHOI'O IIUKJIOB,
e€ ocBoeHME HEOOXOOUMO Ul MPOJOJDKEHUs oOpa3oBaHMs M B IOBCEIHEBHOM >ku3HU. PasButue y
00y4aroIuXcsl HayYHbIX MPEJICTABICHUH O MPOUCXOXKICHUH U CYIIHOCTU alre0pandeckux aOCTpakuui,
croco0e OTpakeHUs MaTeMaTHYeCKOW HAyKOH SBJICHHMH M TPOIECCOB B MPHUPOJAE M OOIIECTBE, POJIU
MaTeMaTHYeCKOro MOAEIUPOBaHUS B HAYYHOM IO3HAaHUM M B IPAKTUKE CHOCOOCTBYET (POPMHUPOBAHMIO
HAayYyHOTO MMPOBO33PEHHUSI M KAyeCTB MBILIUICHUS, HEOOXOAMMBIX JUIsl aJalTalud B COBPEMEHHOM
mudpoBoM obmiectBe. M3ydeHue anreOpsl obecriedMBaeT pa3BUTHE yMEHHUsS HaOJOJaTh, CPaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUHOCTH MBILIUIEHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBaTh CBOM JEHCTBUS U BBIBOABI, (popmyinnpoBaTh yTBepxAeHHs. OCBOeHHE Kypca ainreopbl
o0ecreynBaeT pa3BUTHE JOTMUYECKOTO MBIIUIEHUS OOYYaroIIMXCs: OHM MCIIONB3YIOT JIeAYKTUBHBIE U
MHAYKTHUBHBIE pacCyKIeHHs, 0000IIeHne U KOHKPETU3allnio, abcTparupoBanue U aHanoruto. O0yueHue
anreOpe mpezrnonaraeT 3HaYnTENIbHBIA 00bEM CAMOCTOSTEILHON JI€ATEILHOCTH 00YUaIOIIMXCsl, TOITOMY
CaMOCTOSITENIbHOE pElICHUE 3a/1a4 ABJIETCS peaau3alneil AesiTeIbHOCTHOTO MPUHIUIIA 00yUYeHHUS.

B crpykrype mporpammbl yueOHOro Kypca «Amnredpa» JUisi OCHOBHOTO OOIIero oOpa3oBaHMs
OCHOBHOE MECTO 3aHHUMAIOT COJIepP)KaTelIbHO-METOIMYEeCKHe JIMHUU: «Yucia W BBIYUCICHUSY,
«Anrebpanueckue BBIpAXKEHUS», «YpaBHEHHS M HepaBeHCTBa», «DyHkium». Kaxnmas u3 stux
COJIEp/KaTEIbHO-METOMYECKUX JIMHUN pa3BUBAeTCSl Ha MPOTSDKEHWU TPEX JIeT HU3Y4YEeHMs Kypca,
B3aUMOJICHCTBYSl C JAPYTUMH €ro JuHUAMH. B Xone wu3yueHuss ydyeOHOro kypca o0O0ydarolumcs
IIPUXOJIUTCS JOTMYECKH PacCyX AaTh, HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN A3BIK. B CBA3M ¢ 3TUM B
nporpaMmy y4eOHOTo Kypca «AnreOpa» BKIIIOUYEHBl HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTAaBIEHHbBIE BO
BCEX OCHOBHBIX paszJeinax MaTeMaTH4YeCKOro oO0pa3oBaHMs U CHOCOOCTBYIOUIME  OBJIAJCHUIO
00y4aroIMMHUCS OCHOB YHUBEPCAJIBHOTO MaTeMaTh4yeckoro si3pika. CoaepKaTeslbHOM M CTPYKTYpHOMH
0CO0EHHOCTBIO Y4eOHOT0 Kypca «AnreOpay sIBISIETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nMHAA «Yucna W BBIYMCIEHUS» CIY>)KMUT OCHOBOM Ui JAIbHEHIIET0 H3Yy4ECHHS
MaTeMaTHKH, CIIOCOOCTBYET pPa3BUTHIO Yy OOYYAIOMIMXCS JIOTMYECKOTO MBIIUICHUS, (HOPMUPOBAHHIO
YMEHHMSI MOJIb30BAaThC AJITOPUTMaMH, a TakkKe MPUOOPETEHUI0 MPAKTHUYECKUX HABBIKOB, HEOOXOJAMMBIX
JUIS TIOBCETHEBHOU M3HH. Pa3BUTHE MOHATHS O 4YMCIIE HAa YPOBHE OCHOBHOIO 00IEro oOpa3oBaHUs
CBA3aHO C pALMOHAIBHBIMM U HPPALUOHAIBHBIMM 4YHCIaMH, (OPMHUPOBAHMEM MPEICTABICHUNH O
JNEHCTBUTENLHOM YHCie. 3aBeplieHHE OCBOEHHUS YHCIOBOM JIMHUU OTHECEHO K CpeaHeMy oOliemy
00pa3oBaHUIo.

Conepkanue JByX anreOpandecKux JUHUN — «AnreOpandeckue BBIPOKCHHUS» U «YPaBHCHHS U
HEpaBEHCTBa» CHOCOOCTBYEeT (OPMHUPOBAHUIO Yy OOYYaIOUIMXCS MaTeMaTU4YecKOro —anmapara,
HEO0XO0MMOTr0 Ul PelIeHHs 3aa4 MaTeMAaTUKH, CMEXHBIX MPEIMETOB U IPAKTUKO-OPUEHTHPOBAHHBIX
3agad. Ha ypoBHe OCHOBHOro oOmero oOpazoBaHHs Y4eOHBIH MaTepuall TPYNIUPYETCs BOKPYT
pallMOHANBHBIX BbIpaXEHUH. AnredOpa JE€MOHCTPUPYET 3HAYeHHE MAaTEeMaTUKM Kak fA3bIKa s
IIOCTPOEHUS MaTeMaTHYECKUX MOJEJIEH, OMMCaHMs MPOLIECCOB U SBICHMN pealbHOro Mupa. B 3amaun
o0yueHus anredpe BXOAAT TaKXkKe JallbHeiIee pa3BUTHE allTOPUTMUYECKOTO MBIIUIEHUS, HEOOXOJUMOTO,
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B YaCTHOCTH, JIJIsl OCBOCHHS Kypca HH(GOPMATUKU, U OBJIaJICHUE HaBBIKAMU JIE€TYKTHUBHBIX PACCYKIACHUM.
[IpeoOpazoBanne CHUMBOJIBHBIX (DOPM CHOCOOCTBYET pa3BUTHUIO BOOOPaXKEHHS, CIOCOOHOCTEH K
MaTeEMaTHYECKOMY TBOPUYECTBY.

Copepxanne (QyHKIHOHAIBHO-TpApUUECKONW JIMHUM HAIeIEHO Ha TOJy4YyeHUEe OO0Yy4arolmIMMHCS
3HAaHMA O (QYHKIUSAX KaK BaKHEHWINEH MaTeMaTWYecKOW MOJENH MJisi ONUCAHUS M MCCIICIOBAHUS
pa3HOOOpa3HBIX MPOLIECCOB U SBJIEHUN B Mpupoje U odmiectBe. M3yueHue marepuasia criocoOCTBYET
pa3BUTHIO y OOYyYalOLIUMXCSl YMEHMSI HCIOJb30BaTh pa3jIUYHbBIE BBIPA3UTEIbHBIE CPEICTBA S3bIKA
MaTeMaTUKd — CJOBECHbIE, CHMBOJMYECKHE, Tpaduyeckue, BHOCUT BKJIaJg B (HOpMUPOBAHUE
MPEICTABJICHUM O POJIM MATEMATUKHU B PA3BUTUU LIUBWIA3AIUU U KYJIBTYPBL.

CormacHo ydeOHOMY IUIaHy B 7-9 Kjaccax H3y4aeTcss ydeOHBIH Kypc «Aunrebpa», KOTOpBIH
BKJIIOUAET CIIEYIOIINE OCHOBHBIE pazjlienbl coaep:kaHus: «Uucna U BBIYMCIEHUN», «AJredpanueckue
BBIPAKECHUS», «Y PAaBHEHUS U HEPABEHCTBA», «DyHKIIN.

['eomeTpus Kak OJUH M3 OCHOBHBIX pa3JIeOB IIKOJBHOM MaTeMaTHUKU, UMEIOIIMHA CBOEH LIEeNbIo
o0ecreynTh HM3y4YeHHE CBOWCTB M pa3MepoB (UTYyp, MX OTHOUICHHH W B3aMMHOE PpaCIIONIOXKEHUE,
ONMHpAETCsl Ha JIOTUYECKYIO0, JOKa3aTelbHYI0 IWHUIO. LIeHHOCTh W3y4YeHHs Te€OMETpUM Ha YpOBHE
OCHOBHOTO o00miero oOpa3oBaHMsI 3aKJIOYAeTCsl B TOM, YTO OOYyYarOUIMiiCsl Y4YUTCS HPOBOJIUTH
JOKa3aTeNbHbIE PACCYXKIEHUS, CTPOUTH JIOTUYECKHUE YMO3AKIIIOUEHHUs, JOKa3blBaThb WCTUHHBIC
YTBEPXKJICHHUSI M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKIACHHUS «OT MPOTHBHOTOX,
OTIIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOPATHBIE YTBEPHKACHHUS.

Bropoii nenbio n3ydeHust reOMETpUH SIBJISETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA [IPU PELICHUU
KaK MaTeMaTU4YeCKUX, TaK M MPAKTUYECKUX 3a/1ay, BCTPEUAIOIIUXCS B peanbHON xu3HU. OOyuarommiics
JOJKEH HAy4YUThCSl OMPEAeNIUTh TeOMETPUYECKYIo (Urypy, OMHCaTh CIOBAaMH JaHHBIA YEpTEX WIH
PUCYHOK, HAaWTH IUIOIIAJ(b 3€MEJIBHOTO y4YacTKa, PacCUUTaThb HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOI'O
kalens win TpeOyemble pa3Mepbl Trapaka s aBTOMOOWIISA. OTOMY COOTBETCTBYET BTOpas,
BBIUMCIIUTENbHAS JIMHUS B HW3ydyeHUM reomeTpuu. [lpu pemieHnn 3anad NpakTUYECKOTO XapakTepa
00y4aroIuiicsl yYUTCS CTPOUTh MaTeMaTHYECKHEe MOJIENU PEabHBIX XU3HEHHBIX CUTYaIUil, MPOBOIUTH
BBIUMCJIEHHS] U OLICHUBATh aJIeKBATHOCTH MOJTYYEHHOIO pe3yibTara.

Kpaitne BakHO mOMYEPKUBATh CBS3M TEOMETPUM C JAPYTUMH y4eOHBIMU IpelIMeTaMu,
MOTHUBHPOBATh HCMOJIb30BaTh OINPEAEICHUS T€OMETPUUYECKUX (QUIYp U MOHATHH, J1EMOHCTPUPOBATH
MPUMEHEHHE TOJNYUYEHHBIX YMEHUN B (PU3UKE U TEXHHKE. DTH CBS3U Hambosee SPKO BUIHBI B TeMax
«Bektopsy, «puroHoMeTpudecKrue COOTHOIIEHUs», «MeTton koopauHaT» u «Teopema [Tudaropay.

VYuebHblit kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jiesibl  COJIEPKAHMS:
«['eomeTpuueckre QUTypbl U UX CBOWCTBa», «l3MepeHHE T€OMETPUYECKUX BEIUYUH», «/lekapToBbI
KOOpJMHATHI Ha MJIOCKOCTH», «BekTopbl», «JIBuxkeHus miockoctny, «IIpeodpasoBanus nogoous».

B coBpemMeHHOM 1M(POBOM MHpE BEPOSTHOCTb M CTATUCTHKA NPUOOpPETaroT BCE OONBILIYIO
3HAUYUMOCTb, KaK C TOYKHM 3pEHMs] MPAKTUYECKUX NPUIIOKEHHUH, TaK U UX pOoJU B OOpa30OBaHUH,
HE00X0IMMOM Kax/IoMy uesoBeKy. Bospacraet uucio npodeccuii, mpu oBiaeHUN KOTOPBIMH TpeOyeTcst
xopomasi 6a3oBasi MOArOTOBKA B 00JAacTH BEPOSITHOCTH M CTAaTHUCTHUKH, Takas MOJArOTOBKAa BaXKHA IJIf
POI0JDKEHHs 00pa30BaHUs U JJIsl YCHEITHON Mpo(ecCHOHaNbHOM Kapbephl.

Kaxxaplii yenoBek MOCTOSIHHO MPUHUMAET PEHIeHHUs] HA OCHOBE MMEIOIUXCS Y HErO JTAaHHBIX. A IS
000CHOBAHHOTO MPUHSATHUS PEIICHHs B YCIOBUSX HEJOCTAaTKa WM M30bITKa WH(DOpMAMU HEOOXOIMMO B
TOM YHCJIE XOpOIIOo c(hOpMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTUUECKOE MBILIUICHHUE.

NMeHHO TO3TOMYy OCTpPO BCTaja HEOOXOAUMOCTH  CPOPMHUpPOBATH y  OOYYaroOIIUXCs
(GYHKIIMOHATBHYIO TPaMOTHOCTh, BKJIIOYAIONIYI0O B ce0sS B KAauyeCTBE HEOTHEMIIEMOW COCTaBISIOIICH
YMEHHE BOCIPUHUMATh U KPUTUYECKH aHAIU3UPOBATh MH(OPMALMIO, MPEACTABIECHHYIO B Pa3IUYHbBIX
dbopMax, TOHUMATh BEPOATHOCTHBIA XapaKTep MHOTUX pEaTbHBIX TIPOIECCOB M 3aBUCHUMOCTEH,
IPOU3BOIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH TMPUHIUINAMH cOOpa, aHalu3a W MPEICTaBICHUS
JAHHBIX W3 pPa3IUYHBIX chep JKU3HM OOIecTBa M TOCyAapcTBa MNpHOOMAET OO0y4Yalomuxcs K
OOIIECTBEHHBIM UWHTepecaM. V3yueHne OCHOB KOMOMHATOPHKH pPa3BUBACT HABBIKM OpTraHU3alUH
nepebopa 1 mojacyY€Ta yrcia BApUaHTOB, B TOM YMCJIE B MPHUKIAIHBIX 3a7adyaX. 3HAKOMCTBO C OCHOBaMU
TeopuH TpadoB CO3MAET MaTeMaTHYeCKui (yHIaMeHT s (OpPMHUPOBAHUS KOMIETEHLUI B 0OJIACTH
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UHPOPMATUKUA M LU(QPOBBIX TEXHOJOrWH. IIpM M3ydeHUM CTATUCTUKH M BEPOATHOCTH OOOTraIlaroTCs
IpeACTaBiIeHUs OOy4YaroOUIMXCs O COBPEMEHHOM KapTMHE MHUPAa U METOAAX €ro MCCIeJOBaHus,
dopmupyeTcsi TOHUMaHHE POJM CTATUCTHKH KaK MCTOYHHKA COLMAIBHO 3HAUYMMOW HH(GOpMAIMH H
3aKJIaJIIBAIOTCSI OCHOBBI BEPOATHOCTHOI'O MBIILICHHUS.

B cooTBeTcTBHM ¢ JaHHBIMU LENISMU B CTPYKTYpe MPOrpaMMbl yueOHOTO Kypca «BepostHoCTh U
CTaTUCTHKA» OCHOBHOI'O 0OIIEro oOpa30BaHUS BBIJICIEHBI CIEIYIOLINE COAEPIKATEIbHO-METOINUECKUE
muHuM:  «llpencraBneHue MAaHHBIX M ONUCATENbHAs CTAaTUCTHKa», «BeposTHOCTh», «DJIeMEHTHI
KOMOUHATOpUKW», «BBeneHue B Teoputo rpagony.

Copnepxanue nuHuu «lIpeacraBienue JaHHBIX M ONKUCATENbHAS CTATUCTUKA» CIY>)KUT OCHOBOM IS
(GopMHpOBaHUs HaBBIKOB pPa0OThl ¢ HHpOpMaLMEN: OT YTEHUS M MHTeplnpeTrauud HHpopmanu,
IpEeCTaBICHHON B Ta0IUIaX, Ha AMarpaMMax u rpadukax, 10 coopa, npeIcTaBlIeHHs U aHaIU3a JaHHBIX
C HCIIOJIb30BAaHMEM CTaTHCTUYECKUX XapaKTEPUCTHK CPEAHHMX M paccenBaHus. Paboras ¢ maHHBIMH,
oOyyarolmuecsi ydyaTcsl CUMTBIBaTb W MHTEPIPETUPOBATh JAHHBIE, BbIIBUraTh, apryMEHTHPOBAaTh U
KPUTHUKOBATh MPOCTEUIINE TUIIOTE3bI, PA3MBIIULATE HaJl ()aKTOpAaMH, BBI3BIBAIOIIMMHU W3MEHUYHUBOCTH, U
OLICHMBATh UX BJIMSHUE HA pACCMaTPUBAEMBbIE BEIMYMHBI U IIPOLIECCHI.

NHTynTHBHOE NpENCTaBICHUE O CIYyYallHOM M3MEHYMBOCTH, MCCIEIOBAHUE 3aKOHOMEPHOCTEN W
TEHJCHIIMA CTAaHOBUTCS MOTHUBHMPYIOIIEH OCHOBOW JUISI M3YYEHHs TEOpPHHM BeposiTHOCTeH. bosbiioe
3HAQYEHUE UMEIOT IPAKTUYECKHUE 3aJaHUs, B YACTHOCTU OIIBITHI C KJIACCUYECKUMH BEPOATHOCTHBIMU
MOJIETISIMHU.

[ToHsiTe BEpOATHOCTH BBOJUTCSI KaK Mepa MpaBaonofo0us ciydaitHoro coObrtus. [Ipu n3yuenun
y4eOHOro Kypca oOydarolmuecs: 3HaKOMATCSI ¢ INPOCTEHIIMMHU METOJaMH BBIYMCIIEHUS BEPOSITHOCTEH B
CIIy4alHBIX OJKCIIEpUMEHTaX C PABHOBO3MOXHBIMU JJIEMEHTAapHBIMU HCXOAAMH, BEPOSITHOCTHBIMU
3aKOHAMH, TO3BOJIIIONIMMH CTaBUTh W peliaTh 0ojee CIoXHbIEe 3amaud. B y4eOHBIH Kypc BXOIST
HayvaJbHbIE IIPEJICTABICHMS O CIIy4allHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaroIIMXCS C MHOXECTBAMHU MU
OCHOBHBIMM OIl€pallisIMHU HaJ MHOXKECTBAMM, PACCMATPUBAIOTCSA MPUMEPHI NIPUMEHEHUS I pELICHUsS
3a/1a4, a TaK)Ke UCIIOJIb30BaHMs B IPYTMX MaTEMaTHUECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 xknaccax m3yuaercs yueOHbBI Kypc «BeposTHOCTP M CTAaTHCTHKa», B KOTOPBIA BXOJSAT
paznensl: «lIpeacraBneHue [NaHHBIX U OINUCaTellbHAs CTaTHCTHKa», «BeposSTHOCTBY», «DIIEMEHTHI
KOMOMHATOpUKW», «BBeneHne B Teoputo rpadony.

MECTO YYEBHOI'O TIPEIMETA «MATEMATHUKA» B YYEBHOM IIJIAHE

OO0r11iiee YMCIIO YacoB, OTBEACHHBIX Ha U3ydeHue «Marematuku» — 612 (6 gacoB B Hezemnio): B 7
knacce — 204 gaca (6 gacoB B Hezento), B 8 kiacce — 204 vaca (6 gacoB B Henento), B 9 kinacce — 204 gaca
(6 gacos B HeEIIO)

Ha usydenue yuebHoro kypca «Anredpa» orsoautcs 306 gacos: B 7 kinacce — 102 yaca (3 yaca B
Hezeno), B 8 kimacce — 102 yaca (3 gaca B Heenio), B 9 kiacce — 102 ygaca (3 yaca B HEIeNio0).

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoaurcs 204 gaca: B 7 kitacce — 68 yacos (2 yaca B
HeJeno), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 yacoB (2 yaca B HE/IEIIO).

Ha uzyuenue yue6HOro Kypca «BeposTHOCTh U cTaTucTUKa» oTBoAuTcs 102 yaca: B 7 kiacce — 34
yaca (1 gac B Henenmo), B 8 kimacce — 34 gaca (1 gac B Heneno), B 9 kimacce — 34 yaca (1 9ac B HeIemo).



COJAEP)KAHUE YYEBHOI'O ITIPEJIMETA
7 KJIACC

KYPC «AJITEBPA»

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE W JIECSATHYHBIC, MEPEX0J OT OAHOW (HOPMBI 3amUCH JpoOel K APYrou.
[TonsiTe panMOHAIBHOIO YHUCNA, 3allMCh, CPAaBHEHHUE, YIOPSAAOYMBAHUE PALMOHAIBHBIX YHUCEIL
Apudmernueckue ACHCTBHS C pallMOHAJIBHBIMH 4HCIaMH. PerieHue 3aiad U3 peaqbHOW MPAaKTUKU Ha
4acTH, Ha IpoOH.

Crenenp ¢ HaTypaJbHBIM IOKa3aTeNeM: OIpEaesIeHUe, MPeoOpa3oBaHNe BBIPAKEHUNH HAa OCHOBE
oIpesieNIeHus], 3auch 0onbmuX uyucen. IIponeHTsl, 3anuch NPOLIEHTOB B BUJE APOOU U IpoOU B BUIE
IPOLEHTOB. TpHU OCHOBHBIE 3a/1a4 HA MIPOLIEHTHI, PELLIEHUE 3a/1a4 U3 PEeaIbHONU IPAKTUKHU.

[TpuMeHeHre TPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HAaTYPaJIbHbIX YHCEI.

PeasibHble 3aBUCMMOCTH, B TOM UYHCIIE NpsiMasi U 0OpaTHasi MPOIOPLMOHAILHOCTH.

Auaredpanyeckune BbIpaKeHUs

IlepeMeHHBIE, YHUCIIOBOE 3HAYECHHUE BBIPAXKEHUS C IEepeMEHHOW. JlomycTHMbIE 3HA4YEHHUs
nepeMeHHbIX. [IpeacraBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMU B BHJE (popMyibl. Beruncienus mo
¢dopmynam. IlpeoGpa3oBaHue OyKBEHHBIX BBIPQ)KEHUH, TOXXKJECTBEHHO DPABHbBIE BBIPAXKEHMS, IpaBUIIA
npeoOpa3oBaHus CyYMM U IMPOM3BEICHUI, NpaBUJia pPACKPBITUS CKOOOK M NpPUBEIEHUS MOJO0OHBIX
CJIaracMaIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OpnowieHsl M MHorouneHsl. CreneHb MHorowieHa. CIlO)KEHHE, BBIYUTAHHUE, YMHOXCHHE
MHOrou4eHoB. @opMyIbl COKpaIIEHHOTO YMHOXKEHUS: KBaApaT CyMMBbl M KBajapaT pasHocTtu. Popmyiia
pa3HOCTH KBaApaToB. Pa3iiokeHre MHOTOUJI€HOB HA MHOKHUTEIIH.

YpaBHeHus! M HEpABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHHS, IpaBuia MpeoOpa3oBaHUSl ypaBHEHUS, PaBHOCHIBHOCTh
YpaBHEHUM.

JInHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YUCJIO KOpPHEH JIMHEHMHOIO YpaBHEHMs, pELICHUE
JUHENHBIX ypaBHeHUH. COCTaBIEHHE YpPaBHEHMI IO YCIOBHIO 3aJaud. PemeHne TEKCTOBBIX 3a1ad ¢
MMOMOUIBI0 YPABHEHUH.

JluneliHoe ypaBHEHHUE C ABYMsI IEPEMEHHBIMU U ero rpaduk. Cucrema IByX JIMHEHHBIX YpaBHEHUN
C JBYMs IEpeMEHHbIMHU. PelieHue cucreM ypaBHEHMH cIocOOOM IMojacTaHOBKU. IIpumepsl pemieHus
TEKCTOBBIX 3a7]a4 C TIOMOILBIO CHCTEM YpaBHEHUM.

DOyHKIUH

Koopannara toukn Ha npsmoil. UucnoBble IMPOMEXYTKH. PaccTossHME Mexay AByMs TOYKaMHU
KOOPJAMHATHOU IIPSIMOM.

[IpsimoyronbHast cuctema koopaumHaT, ocu Ox u Oy. AOcuucca W opJauHaTa TOYKH Ha
KoopanHaTHOH 1utockoctu. [Ipumeps! rpadukoB, 3agaHHbIX GopMmynaMu. UteHue rpaukoB peabHBIX
3aBucumocteil. [lonstue ¢ynkuuu. I'paduk ¢ynxuuu. CpoiictBa ¢yHkuuil. Jluneitnas ¢ynkuus, eé
rpaduk. I'padux ¢pynkuuu y = [x|. I'paduueckoe penienre TMHEHHBIX YpaBHEHUH M CUCTEM JIMHEHHBIX
YpaBHEHUM.

KYPC «'EOMETPHUA»

HauanpHple mnoHATHA TreoMmeTpuu. Touka, mpsMas, OTPe3OK, Jyd. Yroia. Buasl yrios.
BeprukanbsHele U cMexHbIe yribl. buccekrpuca yria. Jlomanas, MHoroyroiaesHuk. IlapamiensHoCcTs 1
NEPIEHUKYISAPHOCTD MPSIMBIX.

Cummerpuunble Qurypsl. OcHOBHBIE CBOMCTBa oceBoi cummeTpuu. Ilpumepst cummerpuu B
OKPY’KaoIlleM MUDE.

OCHOBHBIE TIOCTPOCHHUSI C TMOMOIIBID LUPKYJIsd M JMHEHKH. TpeyrospHuk. BpicoTa, Menuana,
OmcceKTpuca, uX CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKU. HepaBeHCTBO TpeyrojapHUKA.

CBoiicTBa U MpU3HAKU PaBHOOEAPEHHOTO TPeyrojibHuKa. [IpH3HaKy paBeHCTBA TPEYTOJIbHUKOB.



CBolicTBa M TNpPHU3HAKK TNapauieNbHBIX MNpsMbIX. CymMMa YIJIOB TpEyrojibHUKAa. BHelHuWe yribl
TPEYrOJIbHUKA.

[IpsimoyronbHbll  TpeyroibHUK. CBOHCTBO  MeIUaHbl  MPSMOYIOJBHOTO  TPEYroJbHUKA,
MPOBEAEHHOW K TUnoreHys3e. [Ipu3Haku paBeHCTBA MPSAMOYTOJNBHBIX TPEYrOJbHHUKOB. IIpsmMoyrosibHbIN
TPEYTroJbHUK C yriioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM, Teopema
0 0oJbIIeM yriie U O0JbIIeH CTOPOHE TPeYTrobHUKA. [leprneHuKysp U HaKJIOHHASI.

I'eomeTpuueckoe MecTo ToueK. buccekTpuca yriia U CepeIMHHbBIN NEPIEHANKYIIAP K OTPE3KY Kak
re€OMETPUUECKHE MECTA TOYEK.

OKpyXHOCTb U KpYT, XOpJla U JIUaMeTp, UX CBOMCTBA. B3anMHOE pacrosiokeHue OKPYKHOCTH U
npsimoi. KacarenbHast u cekymas K OKpyxkHOCTH. OKpy)KHOCTb, BIMCaHHasi B yroi. BrnucanHas u
OINMCAHHAsA OKPYKHOCTHU TPEYroJIbHUKA.

KYPC «BEPOATHOCTH U CTATHCTHKA»

[IpencraBienue NaHHBIX B BHUJE TAOMUL, AMAarpaMM, rpaduxoB. 3anojHeHUE TaOJIMI], YTCHUE U
MOCTPOCHUE JuarpamMm (CTOJIOMKOBBIX (CTONOYATBIX) M KPYroBbiX). UTeHue TrpaduKOB peallbHbIX
nporeccoB. M3pnedenne wuHboOpManMM M3 AMATpaMM W TaONHWI, HCIOJIB30BAaHHE M WHTEPIPETAIHS
JTAHHBIX.

OnwucarenbHasi CTaTHCTHKA: CpegHee apuMeTHdeckoe, MeauaHa, pa3Max, HauOosbliee W
HalMEHbIIIee 3HaYeHUs1 Habopa YMCIOBbIX AaHHBIX. [IpuMepsl ciryyaiiHON U3MEHYMBOCTH.

CrnyyaliHplii 3KCHepUMEHT (OMbIT) M ciydaiiHoe coObiThe. BepostHocTh U wyacrota. Poib
MaJIOBEPOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUI B MpHUpO/E U B oOmecTBe. MoHeTa U UrpajibHas
KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmHa, pebpo. CreneHp BepmuHbBL Ywuciao pédbep M CyMMapHas CTEIECHb BEPIIHH.
[IpencraBienue o cszHoctu rpada. Llenu u nmkiasl. Ilytu B rpadax. O0xon rpada (9iepoB myTh).
[IpencraBnenue o6 opueHTHpoBaHHOM Tpade. Pemenue 3axau ¢ momoisio rpados.

8 KJIACC

KYPC «AJITEBPA»

Yucsa v BbIYUCICHUSA

KBanpatuslii kopeHb u3 uncina. [lonstue 06 nppanmoHaabHOM yHcie. [lecaTuuHble MPUOIMKEHUS
UppanuoHanbHeIX unced. CBoicTBa apupMETHUECKUX KBaApaTHBIX KOpPHEM M HMX MPUMEHEHHE K
npeoOpa30BaHUIO YHCIIOBBIX BRIPAXKCHUH M BBIUUCICHUSM. JleiiCTBUTEIBHBIC YHCIIA.

Crenens c 1eNbIM NTOKa3areneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YHUCIIA.

AuredpanyecKkne BbIPaKeHUS

KBagpaTHbIi TpEXWIEH, pa3IOKEHUE KBAAPATHOTO TPEXWICHA HA MHOXKHUTEIH.

Anrebpanueckass Apodb. OCHOBHOE CBOMCTBO anreOpamdeckoi apoOu. CroxkeHue, BbHIYUTAHUE,
YMHOXEHHeE, JieJIeHne alredpandeckux Apooeil. ParmonansHble BhIpaXXeHUs U UX MpeoOpa3oBaHUeE.

YpaBHeHHUs M HEPABEHCTBA

KBanparHoe ypaBHeHue, ¢popMynia KOpHEl KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUM, CBOALINXCS K TUHEHHBIM U KBaJpaTHRIM. [IpocTeiimme qpoOdHO-paloHaIbHBIE YPABHEHHUSL.

['paduaeckast nHTEpIIpETAIUS YPABHEHUH C IBYMSI IEPEMEHHBIMHU U CUCTEM JIMHEWHBIX YPAaBHEHHI
¢ AByMs iepeMeHHBbIMU. [IpuMephl pelieHust CUCTEM HEJTMHEHHBIX YPaBHEHUMN ¢ ABYMSI IEPEMEHHBIMHU.

Pemenre TeKCTOBBIX 337124 anreOpandecKuM CIiocoOOM.

UucnoBble HEpaBEHCTBA M WX CBoOMcTBa. HepaBeHCTBO ¢ OqHOM mNepeMeHHOW. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHelHble HEepaBeHCTBA ¢ OAHOM nepemMeHHoM. CHucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM
TIEPEMEHHOM.

DOyHKIUHA

[Tonsitne pynkmuu. O6macTh onpeneneHrus ¥ MHOXKECTBO 3HaueHU QyHKIuu. CriocoObl 3a1anus
GyHKIU.

I'padux dbyaxkumn. Yrenue cBoiictB (yHkumm 1o e€ rpaduky. [Ipumepsl rpadukoB (QyHKIHH,
OTPaXKAIOIIUX PeaIbHbIE TPOLIECCHI.



OYHKINH, ONUCHIBAIOIIKE MPSIMYIO U OOpAaTHYIO MPOMOPLHUOHANBHBIE 3aBUCUMOCTH, UX Tpa(UKH.
®ynxmn y = x2, y = x3, y = /x, y=|X|. I'padnueckoe pemenne ypaBHEHHIA 1 CHCTEM ypaBHEHHIL.

KYPC «I'EOMETPUA»

Yerpipéxyronsuuku. llapamnenorpamm, ero nmnpusHaku U cBolicTBa. YacTHble ciydau
napaesorpaMMoB (IIpsIMOYTOJIbHUK, pOMO, KBajipaT), UX NpU3HAKKU U cBoiicTBa. Tpaneuus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U npu3Haku. [IpamoyronbsHas Tpanenus.

Meton yaBoenusa Menuassl. lLleHTpanbHas cummerpusa. Teopema @aneca U  TeopeMa o
IIPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroIbHUKA U Tpanenuu. L{eHTp Macc TpeyronbHuKa.

[Tomobue TpeyronbHUKOB, KoddduimeHT mnonodbus. [IpuzHaku MOAOOMS TpPEYTrOJBHHUKOB.
[TpumeHeHne nog00Ms IPU PELIEHUN PAKTUYECKUX 3a/au.

CpoiicTBa 1uromaaelr reomerpudeckux Quryp. DPopMmynbl IS IUIOIAAM  TPEyrojbHHKA,
napaienorpaMma, pom6a u tpanenuu. OTHOILIEHHE II0IIAAeH MoK00HBIX GUryp.

Beruucnenue miomazei TpeyroJbHIUKOB U MHOTOYT'OJIbHUKOB Ha KJleT4aToi Oymare.

Teopema [Iudaropa. [lpumenenne Teopems [Tudaropa npu pemeHun NpaKTHYECKUX 3a1ad.

CuHyC, KOCHUHYC, TaHI€HC OCTPOTrO yIja MpsSMOYIOJbHOIO TpeyroibHuKa. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrircanHble ¥ LIEHTpaJIBHBIE YIJIbI, YTOJ MEXAY KacaTeIbHOM U XOpIOH. YTIbl MEX1y XOpAamMH U
ceKymuMu. BrucanHble UM omnMcaHHbBIE YETHIPEXYIOJIBHUKM. B3auMMHOE paclOJOKEHHE JIBYX
okpyxHoctell. Kacanue okpyxHocteld. O0miue KacaTteiabHbIe K IBYyM OKPY>KHOCTSIM.

KYPC «BEPOATHOCTb H CTATHCTHKA»

ITpencraBieHue AaHHBIX B BUJE TaOIULL, JUAarpaMm, rpaukoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, MOJAMHOKeCTBO. Onepanuu HajJ MHOXECTBaMH: 00BbEIUHEHUE,
nepecedyeHue, qonoinHeHne. CBolicTBa onepaluii HajJl MHOXKECTBAMU: IEPEMECTUTEIBLHOE, COUETATENIbHOE,
pacrpenenuTeNbHoe, BKIOYeHHs. lcmonb3oBanue rpaduyeckoro mpeicTaBICHUS MHOMKECTB s
OIMCAaHUS PeasIbHBIX MPOIIECCOB U SIBJICHUM, IPU PEILICHUH 3a/au.

N3mepenue paccenBaHusi AaHHBIX. [lucriepcus UM CTaHAApTHOE OTKIOHEHHE YHUCIOBBIX HAaOOPOB.
Jwnarpamma paccenBaHusl.

OneMeHTapHble COOBITHS ciydaiiHoro ombiTa. CiyyaifHble coObITHs. BeposTHOCTH COOBITHIA.
OneITbl ¢ PaBHOBO3MOXHBIMU 3JIEMEHTapHbIMU cOObITUSIMU. CiydaliHblii BbIOOp. CBSA3b MEXAY
MaJIOBEpOSTHBIMU U MPAKTHUECKHU IOCTOBEPHBIMU COOBITUSIMU B IIPUPO/IE, OOIIECTBE U HAYKe.

JepeBo. CBoiicTBa J1epeBbEB: €AUHCTBEHHOCTh IYTH, CYIIECTBOBAHUE BUCSYEH BEpPUIMHBI, CBS3b
MEX/y YHCIIOM BEpIIMH U yuciioM pédep. [IpaBuio ymHokeHus. Pemenue 3aau ¢ momMoIibo rpagos.

[TpotuBononoxkusle coObiTus. Juarpamma Oitnepa. OO0bequHEHHE U TEepeceYeHue COOBITHH.
HecoBmecthbie coObiTusi. @opMyna CIOXEHHS BEpPOATHOCTEH. YCIIOBHAs BEpOSTHOCTh. IIpaBuio
ymHOXeHus. HezaBucumelie coObiTus. [lpeacraBienne skcnepuMeHTa B BUjie AepeBa. Pemenue 3ai1a4 Ha
HaXO0XJEHUE BEPOATHOCTEN C TOMOIIBIO JIEpEeBa CIIy4allHOr0 SKCIEPUMEHTA, THarpaMm JuJiepa.

9 KUIACC

KYPC «AJITEBPA»

Yucaa 1 BBIYMCTIEHUS

PanmonansHbIe yncna, UpparioHATbHBIE YUCIa, KOHEUHbIE M OCCKOHEYHBIE JCCATHYHBIC IPOOH.
MHOKeCTBO NEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YMCIa KaK OECKOHEUHBIE IECSTHYHBIC APOOH.
B3anMHO OIHO3HAYHOE COOTBETCTBHUE MEKIY MHOMXECTBOM JIEMCTBUTEIBHBIX YUCET U KOOPAUHATHOU
IPSIMOiL.

CpaBHeHUE NeHCTBUTENBHBIX YUCEI, apu(PMEeTHIECKUE NeHCTBUS C IeWCTBUTETHHBIMU YHACTIAMH.

Pa3mepsl 00bEKTOB OKPYKAIOIIET0 MUPA, JNIUTETLHOCTh IIPOIIECCOB B OKPYKAIOIIEM MHPE.

[Tpubmmk€HHOE 3HAYCHHE BEIWYMHBI, TOUHOCTh npubmmkenus. Okpyriaenue uncen. [Ipukunka u
OIICHKA PE3YJIbTATOB BHIUHCICHUH.

YpaBHeHus1 1 HEPABEHCTBA



JIuneitHoe ypaBHeHue. Penienue ypaBHeHUH, CBOAAIIUXCS K TUHEUHBIM.

KBagpaTtHoe ypaBHeHue. PelnieHne ypaBHEHMH, CBOISIIMXCS K KBaJpaTHBIM. bHKBampaTHOE
ypaBHeHue. Ilpumepsl penieHuss ypaBHEHUM TPETbEH W YETBEPTOM CTENEHEH pPa3jloKEHHEM Ha
MHOHUTEIH.

Pemenune npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3alad  anreOpandecKum
METOJIOM.

VYpaBHeHUe C IByMsI IEPEMEHHBIMHU U €ro rpaduk. Pemenue cucreM AByX JIMHEHHBIX YpaBHEHHI C
JIBYMsl MEpeMEHHbIMH. PelieHue cucrem IBYyX ypaBHEHHMH, OAHO M3 KOTOPBIX JHMHEHHOE, a Ipyroe —
BTOpOH crerneHu. I'paduueckast UHTEpIIpETaIis CUCTEMbI YPaBHEHHH ¢ IBYMsI IE€pEMEHHBIMHU.

Pemennie TeKCTOBBIX 3aj1a4 alNredpandeckum crocoOom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Peuienne JIMHEWHBIX HEPABEHCTB C OJTHOM IEpEMEHHOM. PellleHne cucTeM JTMHEHHBIX HEPABEHCTB C
onHoil mepemenHoi. KBaapaTHble HepaBeHcTBa. ['paduueckas MHTepIpeTanys HEPABEHCTB U CHCTEM
HEPaBEHCTB C JBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanpatnunas ¢pynkuus, e€ rpaguk u cBoiictsa. [lapaboia, KOOpAHMHATEI BEPIIMHBI TapaboIIbl, 0Ch
CUMMETPUU NapadoIIbI.

I'paduku dynxmmit: y = kx, vy = kx + b,y = k/x,y = x3, y =+/x, y = |x|, u ux cBoiicTsa.

Yucii0BbIe MOCIE10BATEIbHOCTH U NPOrPECCUH

[TonsiTe 4YKUCIOBOM  IOCIIENOBATEIBHOCTU. 3aJaHuE IIOCJIENOBATEIBHOCTH  PEKYPPEHTHOM
dbopmyioit u GopMyIIoi n-ro WieHa.

ApudmeTrndeckass U reoMmerpuueckas mnporpeccuu. @opmysbl n-ro 4wieHa apudmernyecko u
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3o0paxenne 4iIeHOB apu(pMETHUECKOH U TEOMETPUYECKOW TMporpeccuid TOYKaMH Ha
KOOPJAMHATHOMN MJIOCKOCTU. JIMHENHBIN 1 3KCOHEHIMAIbHBIN POCT. CII0KHBIE TPOIIEHTHI.

KYPC «I'EOMETPUA»

Cunyc, xocuHyc, TaHreHc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenne TpeyroiabHUKOB. TeopeMa KOCHHYCOB M TEOPEMA CUHYCOB. PelleHne npakTH4ecKux 3a1ad
C MCIOJIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue nonodus. [logobue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 Mpon3BeIEHUHN OTPE3KOB XOPJl, TEOPEMBI O IPOU3BEIEHUN OTPE3KOB CEKYIIUX, TEOpEMa
0 KBaJpaTe KacaTeJIbHOM.

BexTop, mmHa (MOAysb) BEKTOpa, COHAIIPaBIEHHbBIE BEKTOPHI, MPOTHUBOIIOJIOKHO HaIpaBICHHbIE
BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallMM HaJ BeKTopamu. PasnokeHue
BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaMm. Koopaunatel BekTopa. CKalsipHOE IpPOU3BENEHUE
BEKTOPOB, IPUMEHEHHUE JJIsl HaX0KJIEHUS JJIMH U YIJIOB.

JlexapToBbl KOOpAMHATHI HA IJIOCKOCTU. YPAaBHEHMsI NPSIMONM M OKPYKHOCTH B KOOpJAWHATaXx,
nepecedeHre OKpyKHOCTe! U NpAMbIX. MeTo ] KOOpIMHAT U €Tro IPUMEHEHHUE.

[TpaBuiibHBIE MHOTOYroiabHUKH. JlmHA OKpyXHOCTH. ['pamycHass u panumaHHas Mepa yrua,
BBIUMCJIEHHE JUIUH OyT OKpykHOCTel. [Tnomane kpyra, cektopa, cerMeHTa.

JIBIDKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpHUH GUryp (dJIeMEHTapHbIE NpPEICTaBICHNUS).
[TapannensHbIi nepenoc. [ToBopoT.

KYPC «BEPOATHOCTDh H CTATHCTHKA»

[IpencraBiaeHue JaHHBIX B BUJE TaOJUI, AMarpamMm, rpadMKoB, MHTEPIIpETAls JaHHbIX. UTeHne u
NOCTPOEHME TaOIHLL, AUarpaMMm, rpa(uKoB MO peaIbHbIM JaHHBIM.

[TepecranoBku u ¢aktopuan. Couetanus u uucio couetaHuid. TpeyronabHuk [lackans. Pemenue
3ajjay C UCIOJIb30BAHNEM KOMOMHATOPUKHU.

['eomerpuueckast BeposITHOCTh. CilyyaiiHbIil BEIOOpP TOYKM U3 (PUTYpHI HA TUIOCKOCTH, U3 OTpe3Ka U
U3 JyI'¥ OKPYKHOCTH.



Ucnpitanne. Ycenex u Heymada. Cepust ucCHbITaHWM A0 mepBoro ycrnexa. Cepus HUCHbITaHUN
bepuymnu. BeposTHOCTH COOBITHII B cepun UCTIbITAaHUN bepHyu.

CrnyuaiiHas BeJIMUYMHA U paclpeielieHue BeposATHOCTEW. MaTeMaTHuecKoe OKUJaHUe U IUCIIEPCHSL.
[Ipumepsl MaTeMaTHYECKOTO OXHUAAHUS KAaK TEOPETHYECKOrO0 CpPEIHEr0 3HAYEHUsS BEIUYHHBIL.
MareMarnueckoe OXUIAHUE U JUCIEPCUS CIy4alHON BEIMYUHBI «YUCIIO YCIIEXOB B CEPUU UCIBITAaHUHN
bepuynamy.

[Tonstue o 3akoHe OompmIMX YHcen. M3MepeHune BEpOSTHOCTEW € MOMOINBI0 4acToT. Pomb u
3HaYeHHE 3aKOHa OOJIBIINX YHCEN B IPUPOJIE U OOIIECTRE.



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI

W3ydyeHne MaTeMaTHKU Ha ypPOBHE OCHOBHOTO OOIEro 0oOpa3oBaHUS HANpPaBIEHO Ha JOCTUKEHHE
00yYJalOMUMHUCS JIMYHOCTHBIX, METAlpPEeIMETHBIX M MPEIMETHBIX pE3YJIbTaTOB OCBOCHHS Y4eOHOTO
npeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE  pE3yJIbTaThl OCBOEHMsI IporpamMmbl  ydyeOHoOro mpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:
NATPHOTHYECKOE BOCIIUTAHME:
IPOSIBJICHUEM MHTEpeca K IMPOLUIOMY U HACTOAILIEMY POCCHHCKOM MaTeMaTHKH, L€HHOCTHBIM
OTHOILEHHEM K JOCTH)KEHUSIM POCCUMCKUX MaTEeMaTHUKOB U POCCHUMCKON MaTeMaTH4eCKOM IMIKOJIbI, K
UCTIOJIB30BAHUIO 3TUX JOCTIKEHUH B PYrUX HAyKax M MPUKIAJHBIX cepax;
— IPa’KIaHCKOEe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:
TFOTOBHOCTBIO K BBIIIOJHEHHUIO 00sI3aHHOCTEHN I'pakJaHUHA M pealn3aliu ero Mpas, MpeiCTaBIeHUEM
0 MaTeMaTMYeCKMX OCHOBaX (YHKUIMOHHUPOBAHMS Ppa3JIUYHBIX CTPYKTYp, SBICHHH, IpOLEayp
IpaKIaHCKOTO o0mIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO dTHYCCKUX
npo0ieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JIOCTHM)KEHUH HayKH, OCO3HAHHWEM BaXKHOCTH
MOpPaIbHO-3TUUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;
— TPY/AOBOE BOCIIMTaHHE:
YCTAaHOBKOW Ha AaKTHUBHOE Y4YacTHE€ B pEIICHUH [PAKTUYECKHX 3aJad MaTeMaTH4eCKOM
HalpaBJIEHHOCTH, OCO3HAHHWEM BAXHOCTH MAaTEeMaTH4YeCKOro oOpa3oBaHUS Ha HPOTSHKEHUH BCeil
KHU3HU ISl YCTIEITHON TPOQeCcCHOHATBHON AEATENTFHOCTH M pPa3BUTHEM HEOOXOIMMBIX yMEHHH,
OCO3HaHHBIM BBIOOPOM U IOCTPOECHUEM HHIMBUAYAIbHOW TPAeKTOPHUU OOpa30BaHUS U JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEN;
— 3CTeTHYeCKOe BOCIIUTAHHUE:
CHOCOOHOCTBIO K 3MOIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MAaTeMaTHYECKHMX OOBEKTOB,
3a/1a4, peIICHUH, pacCyKIEHHUM, yMEHHUIO BUAETh MaTEMaTUUECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;
— IEHHOCTH HAYYHOI'O MO3HAHMSA:
OpUEHTAIed B JESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX NpEACTaBIE€HUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, IPUPOJIbI U OOIIECTBA, TIOHUMAHUEM MaTeMaTUYECKON HayKH
Kak cQepbl YEIOBEUECKOM MAEATeNbHOCTH, ATANOB €€ Ppa3BUTUS W 3HAYUMOCTH JJS Pa3BUTHSA
LUBUJIN3ALMHM, OBJAJECHUEM SI3BIKOM MaTEeMaTHMKH M MaTeMaTH4YeCKOW KyJIbTYpOH Kak CpeICTBOM
MIO3HAHU MHPA, OBJIQJICHUEM IIPOCTEMIINMHU HAaBBIKaMH MCCIIEN0BATENBCKON NEATEIBHOCTH;
— ¢usnueckoe BocnuTaHue, GopMUpOBaHMEe KYJbTYPbl 3A0POBbS M 3MOIHOHAJIBLHOIO
O/1aronosy4us:
TOTOBHOCTBIO MPUMEHATh MaTEMAaTUYECKHUE 3HAHMS B MHTEpPEcCax CBOErO 3/I0pOBbs, BEIEHUS
310poBOr0 00pa3a JKM3HU (370pOBOE MHUTAHHE, COATAHCUPOBAHHBIM DPEXUM 3aHATHUH U OTIbIXA,
perynsapHas (usudeckass aKTUBHOCTh), CPOPMUPOBAHHOCTHbIO HaBbIKa pe(IeKCUH, MpHU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TaKOTO e MpaBa Jpyroro 4eaoBeka;
— JKO0JIOTHYecKoe BOCIIUTAHUe:
OpHUEHTAaIe Ha MPUMEHEHNe MaTeMaTHUeCKUX 3HaHUM JJIs pelleHus 3a/1a4 B 00JIaCTH COXPaHHOCTH
OKpYXKarolled cpenpl, MIAHUPOBAHUS MOCTYNKOB M OLEHKH WX BO3MOXHBIX MOCIEACTBUM IS
OKpY’Kalollel Cpeibl, OCO3HAHUEM IJI00aJBHOTO XapaKTepa JKOJIOTHYECKUX MpoOJieM M MyTed ux
peleHus;
— aJanTanus K M3MEHS IOIMMCS YCJI0BHSAM CONMAJIBLHON H MPUPOIHOM CPeAbl:
FOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBUSAX HEONPEACHEHHOCTH, IOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IPAaKTHUUECKYIO AESITEIbHOCTb, B TOM UHUCIIE YMEHHE YUMUTbCA Y JIPYTuX
Jrofiel, MpHOOpeTaTh B COBMECTHOH J1€ATEIbHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMIIETEHLIUU U3 OIbITA

JPYTHX;
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HE00XOUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUU, B TOM 4Hcie (GOPMYJIUPOBATh UJEH, MOHATHSA,
runoTe3sl 00 OObEKTaX U SBJICHUSAX, B TOM YUCIIE PAHEE HEU3BECTHBIX, OCO3HABaTh JEQUIMTEHI
COOCTBEHHBIX 3HaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYKD CUTYallMIO, BOCHPUHUMATh CTPECCOBYIO CHUTYALUIO Kak
BBI30B, TpEOYIOUIMH KOHTpPMEp, KOPPEKTUPOBaTb IMPUHMMAEMble pELIeHUs U  JeicTBHUA,
(bopMyIHpOBAThH M OLICHUBATH PUCKHU M MOCIIEICTBUS, (OPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE Y4eOHbIe AeilCTBUS

— 0a3oBble JJOrMYecKHe JeHCTBHUA:
BBISIBJIAT M XapaKTEpU30BaTh CYIIECTBCHHbIC IMPU3HAKA MATEMATHUYECKUX OOBEKTOB, IMOHSATHUH,
OTHOIICHUHA MEXIy TOHATUSAMHU, (QOPMYIUPOBATH OINpEAeNiCHUsT TOHATUN, YCTaHaBJIMUBATh
CYILIECTBEHHBIM MPU3HAK KiIacCU(PUKAIMM, OCHOBaHHS g OOOOIICHHS M CPAaBHEHUS, KPUTEPHUH
IIPOBOAMMOIO aHAJIN3A;
BOCIIPUHUMATh, (OPMYyIUpPOBaTh M  IPEOOpPa3OBbIBaTh  CYXKACHHS:  yTBEPAUTENbHBIE U
OTpHUIaTeNIbHbIC, EANHUYHBIC, YACTHBIE U OOIINE, YCIOBHEIE,
BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEYHs B (akTax, JaHHBIX,
HaOJNIOZCHUSAX M YTBEPXKICHUAX, NpeajiaraTh KPUTEPUH IS BBISBICHHUS 3aKOHOMEPHOCTEH U
NPOTUBOPEUHNL;
JenaTh BBIBOJBI C MCIOJIb30BAaHMEM 3aKOHOB JIOTHKHM, JCAYKTHMBHBIX M  HMHJIYKTUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
pa3dupath J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUHN (TIPSMBIE U OT MPOTUBHOIO), IPOBOIUTH
CaMOCTOSITEIbHO ~ HECJIOXHBIE  JIOKa3aTelbCTBAa  MaTeMaTHMYeCKUX  (PakToB,  BBICTPAUBAThH
apryMeHTallUI0, PUBOIUTH TPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNS,
BBIOUpaTh CMOCOO pelieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB pELICHHS,
BbIOHMpaTh HanOoIee MOAXOSIINN C YYETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

— 0a3oBble HcCIeA0BATEIbCKUE 1efiCTBUS:
MCIIOJIH30BaTh BOMPOCHI KaK UCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS, ()OPMYIUPOBATH BOIPOCHI,
dbukcupyronme MpoTUBOpeUYre, MpodIeMy, CaMOCTOATEIbHO YCTaHABIMBATh HCKOMOE U JIaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE;
IPOBOAMUTH IO CaMOCTOSITENIbHO COCTaBJICHHOMY IUJIaHY HECJIOXKHBIM 3KCHEPHUMEHT, HeOOoJbIIoe
UCCJIEJOBAaHUE I10 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTreMaTH4ecKoro OOBeKTa, 3aBUCHMOCTEN
00BEKTOB MEXIY COOOM;
CaMOCTOSITENIbHO  (OpMYJIMpOBaTh O0OOIIEHHWS W BBIBOABI IO pe3yjbTaTaM IPOBEIEHHOTO
HaAOJIIO/IEHUs, UCCIIEJOBaHMs, OLIEHWBATh JIOCTOBEPHOCTH IOJYYEHHBIX pPE3YyJIbTaTOB, BBHIBOJIOB H
0000I1IEHHI;
IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MpOlecca, a TakKXKe BBIJIBUraTh MPEINOJOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

— pabora ¢ nHpopmManmeii:
BBISIBJISITH HEAOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIUH, JAHHBIX, HEOOXOAUMBIX IS PEUICHUS
3a/1a4u;
BBIOMPATh, AaHAJIM3UPOBATh, CHCTEMATH3UPOBATh M WHTEPIPETHPOBATH WHOOPMAIIUIO Pa3TUIHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;
BbIOUpaTh (OpMy MpeACTaBieHUs MH(DOpPMAMK U WUIIOCTPUPOBATH pElIaeMble 3a7aud CXEMaMH,
JIuarpaMMmamMu, HHOW rpaduKol U UX KOMOMHAITUSIMU;
OLICHUBATh HAAE&KHOCTh HMHPOpPMAIMM 1O KPUTEPUSAM, NPEUIOKEHHBIM  yUUTEIIEM WU
c(hOpMYIIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
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BOCIIPUHUMATh U (HOPMYITHUPOBATH CYXKICHHS B COOTBETCTBHH C YCJOBUSMH U IETISIMHU OOIICHHMS,
SICHO, TOYHO, IPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHsI B YCTHBIX W MHCbMEHHBIX TEKCTaX, J1aBaTh
MOJACHCHUA 110 X0y pCIICHHA 3aJa4i, KOMMCHTUPOBATDH HOJIyT-IeHHBIﬁ pE3yiIbTarT;

B X0JIe 0OCYX/IEHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbI, MPOOJIEMBI, periaeMoi
3aj1a4M, BBICKA3bIBaTh HJCH, HAICJCHHBIC HA TOMCK PEILICHHUS, COIMOCTABISATH CBOU CYKICHHUS C
CYKICHHUSMH JIPYTMX YYaCTHUKOB AHWANora, OOHAPYKHMBATh pa3jiMdde W CXOJACTBO TO3HIIHMA, B
KOPPEKTHOH popme hopMyIMpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

OpPEJICTABIATh  PE3YJIbTaThl  PEHICHWS  3a/Jadd, OSKCICPUMEHTa, HCCICIOBaHHs, MPOEKTa,
CaMOCTOSTENILHO BHIOMPATh (pOpMAT BBICTYILICHUS C y4ETOM 3a/ad MPE3CHTAIMA MU OCOOCHHOCTEH
ayJMTOPUH;

MOHUMATh U HCIOJb30BaTh MPEHMYIIECTBA KOMAHJIHOW U WHAWBUAYaTbHOW pabOThI MPH PEIICHUN
y4eOHBIX MATEMATHYECKUX 337134,

OPUHUMATH 1I€JIb COBMECTHOW JEATENbHOCTH, IUIAHHUPOBATh OPraHU3allMi0 COBMECTHOH paloTHI,
pacnpenenaTh BUABI paboT, JOroBapuBaThCs, 00CYKIaTh MPOIECC U Pe3yabTaT padoTh, 0000maTh
MHEHUS HECKOJIbKHX JIFOICH;

y4acTBOBATh B IPYNIIOBBIX opMax paboTHl (00CYXIEeHUSI, OOMCH MHEHUSMH, MO3TOBBIC IITYPMBI U
JPYTHE), BBIIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JAECUCTBUS C APYTMMHU UYJIEHAMH
KOMaH/Ibl, OIICHHBaTh KAayeCTBO CBOEr0 BKJIaga B OOMMHA MOPOAYKT 1O  KPHUTEPHUSM,
chopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHbBIC YHHBepCaJbHbIC y4eOHbIE 1eHCTBUSA

— CaMOOpPraHu3anMs:
CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, AJITOPUTM PELICHUS 3ajaud (WIM €ro 4acTbh), BEIOMpATh COoco0
pelieHus ¢ Y4ETOM HMMEIOIIMXCS PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBATH U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

— CaMOKOHTPOJIb, IMOIMOHAJIbHbIN HHTEJIEKT:
BJIQJIETh CHOCOOAMM  CaMOIPOBEPKH, CAMOKOHTPOJSl TIpoliecca U pe3yjbTaTa pelleHus
MaTeMaTHYECKOM 3a7a49M;
IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELLIEHUU 3a/1adyl, BHOCUTh KOPPEKTUBHI B
JIeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAalIGHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHMBAaTh COOTBETCTBUE PE3yJbTaTa JEATENIbHOCTH MOCTABICHHOW €U U YCIOBHSIM, OOBSCHSTH
IOPUYMHBL  JIOCTH)KEHUS WIM HEJOCTH)KEHUS LeNM, HaxoJuTh OIIMOKYy, JaBaTh OILIEHKY
npUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIbTATHBI
7 KJIACC

KYPC «AJIFEBPA»
K koHI1y 00y4enus B 7 kjacce 00y4aromuics MoJyduT CAeIyIoIue MpeIMeTHbIE Pe3yIbTaThl:
Yuciia 1 BBIYMCICHUSA
BbimonHATh, coderas ycTHbIE W NUCbMEHHbIE NpUEMBI, apudMeTHYeCKHe JeHCTBUI ¢
palMOHaIbHBIMU YHCIIAMHU.
HaxoauTe 3Ha4YeHHs YHMCIOBBIX BBIPAXKEHUH, NMPUMEHSTH pPa3HOOOpa3zHble CHOCOOBI M MPHUEMBI
BBIYUCIICHHS] 3HAYCHUN APOOHBIX BBIPAXKEHUH, coJlepKaluX OObIKHOBEHHBIE U JECATUYHbIE IPOOu.
[lepexonuTh OT OHON (GOPMBI 3amMKCcH YuceN K Apyroil (mpeoOpa3oBbIBaTh AECATUYHYIO JIpOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO IPOOB).
CpaBHUBATH U YNOPSAJ0YMBATH PALIMOHAIIBHBIC YUCIIA.
OxpyrisTh yucna.
BBINONHATP NPUKUAKY M OLEHKY pE3ylabTaTa BBIYMCICHHN, OLICHKY 3HAYEHHH YHCIIOBBIX
BBIpaXEHUI. BBINOIHATE AEHCTBUA CO CTENEHSAMU C HATypaJIbHBIMU NOKA3aTEISIMHU.
[TpyMeHATh MPU3HAKK JEINMOCTH, PA3JI0KECHUE HA MHOKUTEIIN HATYPAJIbHBIX YHCEIL.
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Pemare  npakTUKO-OPUEHTHPOBAHHBIE  3aJa4d, CBA3aHHBIE C  OTHOLICHWEM  BEJIMYUH,
IIPONOPLUUOHAIBHOCTBIO BEJIMYMH, INPOLCHTAMH, WHTEPIPETUPOBATH PE3yNbTAThl PEIICHUSA 3amad C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pPacCMAaTPUBAEMBIX OOHEKTOB.

Anredpanyeckue BbIPaKeHUS

Hcnonb30BaTe anreOpandeckyl0 TEPMUHOJIOTMIO M CHUMBOJHUKY, HPUMEHSATH €€ B Ipolecce
OCBOCHMS y4eOHOro MaTepuania.

Haxoaute 3HaueHms1 OyKBEHHBIX BBIPRKEHUH MTPH 3aJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe 1peoOpa3oBaHus LEJIOr0 BBIPAKEHHUS B MHOTOYIEH IMPUBEACHUEM IOJOOHBIX
CJIaraeéMbIX, paCKpPbITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOWICHA HAa MHOIOWIEH M MHOIOWIEHAa HA MHOIOYIECH, IMPUMEHSTH
(dbopMyIbI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCymiecTBIATh Pa3NoKEHHE MHOTOWIEHOB HAa MHOMKUTENM C IOMOIIBIO BBIHECEHHS 3a CKOOKH
00I11er0 MHOXKHTEISL, TPYNITUPOBKHU CJIaraeMbIX, IPUMEHEHHsI (HOPMYJT COKPAIIEHHOTO YMHOXKEHHUS.

[TpumeHsTh NpeoOpa3oBaHHsS MHOTOYJIEHOB JJIS PEUICHMs pa3iIMyYHbIX 3a7ad M3 MaTeMaTHKH,
CMEKHBIX IIPEMETOB, U3 PEATbHON ITPAKTUKHU.

Hcnonb30BaTe CBOWMCTBA CTENEHEH C HATypajdbHBIMH TIOKa3aTeNIsIMUA [UIS TNPEoOpa3OBaHHS
BBIPKEHUM.

YpaBHeHHUs] M HEpaABEHCTBA

Pemarp nuHEWHbIE ypaBHEHUS C OJHOM NIEPEMEHHOM, IPUMEHSIS MIPaBUJIa IIEPEXoa OT UCXOJHOTO
YpaBHEHUS K PaBHOCHIIBHOMY eMy. [IpoBepsTS, SIBISETCS 1M YACI0 KOPHEM YPaBHEHUS.

[TpumensTH rpaduyeckre METO/Ibl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U X CUCTEM.

[TonOupars npuMepsl Hap 4YHCeld, SBIAIOLIMXCS PELICHWEM JIMHEHHOro ypaBHEHUS C JBYMs
IIEPEMEHHBIMM.

Crpouth B KOOPJMHATHOW IIOCKOCTH IpaMK JMHEHHOTO YpPaBHEHHUS C JIByMs INEpEMEHHBIMH,
MO0JIb3YACH TpauKOM, IPUBOAUTDH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemiate cuctemsl IByX JIMHEHHBIX YpaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM YHCIIE TpapHUECcKu.

CocTaBnsiTh M peliaTh JMHEWHOE ypaBHEHUE WJIM CHCTEMY JIMHEWHBIX YpPaBHEHHUH IO YCIOBHUIO
3a/1a4¥, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4y MOJTYyYEHHBIN pe3ysbTar.

DOyHKIUUHA

N300pakaTh Ha KOOPAMHATHON MPSIMOM TOUKH, COOTBETCTBYIOIIUE 33/1aHHBIM KOOpAUHATAM, JTY4H,
OTPE3KH, NHTEPBAJIbl, 3AIIUCHIBATh YHNCIOBBIE POMEKYTKHU Ha aIre0OpanyeckoM si3bIKe.

OTmeyaTh B KOOPAMHATHOHN IJIOCKOCTH TOYKH IO 33/JaHHBIM KOOpAMHATaM, CTPOUTH Tpaduku
auHenHbIX QyHKIMH. CTpouTh rpaduk GyHKIUHU y = [X|.

OnuceiBaTh ¢ NMOMOUIbIO (YHKIUH H3BECTHBIE 3aBUCUMOCTH MEX]Y BEIWYMHAMH: CKOPOCTD,
BpEMs1, pacCTOSTHUE, 1IeHa, KOTMYECTBO, CTOMMOCTb, IPOU3BOIUTENLHOCTh, BpeMsl, 00bEM PaOOTHI.

Haxoauts 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumatps Tpaduueckuii croco0 TMpeacTaBieHUs W aHauuW3a HHGOpMAIMM, W3BIEKAaTh U
UHTEPIPETUPOBATh MH(POPMALIMIO U3 TPApUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

KYPC «'EOMETPHA)

Pacrio3HaBaTh M3ydeHHBIE T€OMETpUYECKHE (UTYPBI, OMPENETATh WX B3aHMHOE PAaCIIOIOKEHHUE,
n300paxaTh reoOMeTprUIecKre (PUryphl, BEIOTHATH YEPTEKHU MO YCIOBUIO 3a1auu. MI3MepsTh TUHEHHBIC U
YTJIOBBIE BETMYUHBI. PeraTh 3a1aui Ha BRIYMCIICHUE JJIMH OTPE3KOB U BEIMYUH YTJIOB.

Henats rpyOyr0 OIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYMH MPEAMETOB B PeaIbHON JKU3HU, Pa3MEPOB
MPUPOIHBIX 00BEKTOB. PaznuuaTh pazmMepsl 3TUX 00BEKTOB MO MOPAIKY BEITUYUHBI.

CTpouTh 4epTeKH K TEOMETPUUECKHUM 3a]]a4aM.

[lonb30BaTbcsi MpU3HAKAMU PABEHCTBA TPEYrOJIbHUKOB, MCIOJIb30BATh MPU3HAKKM U CBOMCTBA
PaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUH 3a7a4.

[IpoBOAUTH TOTUUECKHUE PACCYKIECHHS C UCTIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaThbcst TpU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJLHUKOB, CBOMCTBOM MeEIHAHBI,
MPOBEAEHHON K TUIIOTEHY3€ NPSIMOYTOJIHOTO TPEYTOJIbHUKA, B PEIIEHUH T€OMETPUUECKHUX 3a/1ay.
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Onpeaenars MmapauiebHOCTh MPSMBIX C ITOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMHU CEKyIIasl.
Onpenenars NapauieIbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOM MPSAMOU 10
TOYEK APYIOU MPSMOM.

Pemate 3amaun Ha KiaeT4aTon Oymare.

[TpoBOANTH BHIYMCIICHHS U HAXOJUThH YUCIIOBbIC U OYKBEHHBIC 3HAYCHUS YIIIOB B TEOMETPUUICCKUX
3a/la4aX C HCHOJIb30BAHUEM CYMMBbI YIJIOB TPEYrOJbHUKOB W MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPU NMEPECEUECHUN JIBYX MapalIeTbHbIX NPSIMBIX CeKyllleh. Pemars npakTuueckue 3ajgadu
Ha HaXOXJICHUE YTJIOB.

Brnagerp TOHATHEM TEeOMETPUYECKOIO0 MECTa TOYCK. YMETh ONPENeNATh OHCCEKTPUCY YIia H
CEepPEIMHHBINA MEPHEHIUKYIISAP K OTPE3KY KaK Fr€OMETPUUYECKUE MECTA TOUYEK.

DopMyIHpPOBATH OINPEACICHUS] OKPYXHOCTH M Kpyra, XOpAbl U JHaMETpa OKPY>KHOCTH,
MIOJIb30BaThCS UX CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBOWMCTBA IIPU PELIEHUH 3aa4.

Bianets noHsATHEM OMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOJUTh €€ LICHTP.

[Tonmb30BaTbest (hakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJbHUKA MEPECEKAIOTCS B OHOM
TOYKE, U O TOM, YTO CEPEIMHHbIE MEPIEHANKYIISPbl K CTOPOHAM TPEYTOJbHUKA MEPECEKAIOTCS B OJHOMU
TOYKE.

BnaneTs noHATHEM KacaTelbHON K OKPYKHOCTH, IOJIb30BATHCS TEOPEMON O MEPIEHAUKYISIPHOCTH
KacaTeJIbHOW U pagnyca, IPOBEAEHHOTO K TOUKE KaCaHHUS.

[Tonp30BaThbCsl MPOCTEUIIMMH T€OMETPUUECKUMU HEPAaBEHCTBAMH, MOHUMAaTh MX MPaAKTUYECKHUM
CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO [IUPKYJIS U JTUHEHKH.

KYPC « BEPOATHOCTH U CTATHCTHKA»

Uurate uH(DOpMAIHIO, MPEICTABICHHYIO B TaONMIIaX, HA JUarpaMMax, MpeACTaBISATh JaHHBIC B
BUi€ TaOJIMIl, CTPOUTH AUArpaMMsbl (CTOJIOMKOBBIE (CTOIOUYATHIE) M KPYTOBBIE) 110 MaCCUBaM 3HaYEHUH.

OnwuceIBaTh U MHTEPIPETUPOBATH pealbHBIC YMCIIOBBIC JIaHHBIC, MIPE/ICTABICHHBIC B Ta0IUIaX, HA
IrarpamMMax, rpadukax.

Hcnonp30BaTe ISl  OMHCAaHUS  JAHHBIX ~ CTAaTUCTHYECKHE  XAPAKTEPUCTHKH:  CpEIHEe
apupmMeTHuecKoe, MeIuaHa, HauOoJbIllee U HaUMEHbIIIee 3HaUeHUs, pa3Max.

HmeTp mpeacTaBieHHEe O CIIyd9ailHOW M3MEHYMBOCTH Ha IMPHUMEpax IeH, (U3NYECKUX BEIHYHUH,
AHTPOIIOMETPUUECKUX JAHHBIX, UMETh MTPEJICTABICHHE O CTATUCTUYECKOH yCTOHUMBOCTH.

8 KJIACC

KYPC «AJII'EBPA»
K koH1y 00ydenus B 8 kiacce 00y4aronuiics MOJyYuT CIEAYIOUINe MPEIMETHbIE PE3YIbTaThl:
Yucsa v BbIYUCICHUSA
Hcnonp30BaTh Ha4albHBIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHMCEN AJI CPABHEHMS,
OKpPYTJIEHUS U BBIYMCIIEHUH, H300pakaTh AeHCTBUTEIbHBIC YHCIA TOYKAMHU Ha KOOPAUHATHOM MPSMOH.
[TpuMeHATh TOHATHE apU(METHUECKOTO KBAJAPATHOTO KOPHSA, HAXOAMTh KBaJpaTHblE KOPHH,
UCIIOJIB3YS MPH HEOOXOJUMOCTH KalbKYJSTOP, BBHINOIHATH MpeoOpa3oBaHMs BBIPAXKEHHUH, COAepKaIINX
KBaJIpaTHbIE KOPHU, HCII0JIb3Yysl CBOMCTBA KOPHEH.
Hcnonp3oBarh 3anucu OOJBIIMX M MaJlbIX YHCET C MOMOIIBIO JIECATUYHBIX Jpobei u creneHei
yucna 10.
AJiredpanyecKkue BbIpaKeHUs!
[IpyMeHsTh MOHSTHE CTENEHM C ILIeNbIM MOKA3aTeNIeM, BBIMOIHATH MPeoO0pa3OBaHUs BbIPAXKEHUH,
COJIEpIKalINX CTENEHU C LENIBIM IIOKa3aTEIIEM.
BBINONHATE TOXKIECTBEHHBIE MPEOOpPa30BAHUS PALMOHAIBHBIX BBIPAKEHUM HAa OCHOBE IpaBHII
JNEHCTBUI HAJl MHOTOYWICHAMHU U aJIreOpanvdecKuMU IPOOsSMHU.
PacknaapIiBaTh KBapaTHBIN TPEXUICH HA MHOKUTEIH.
[TpumensaTs mpeoOpa3oBaHUS BBIPAKEHUH [UIS PEIICHUS pPa3MYHBIX 33/7a4 U3 MaTEeMaTHUKH,
CMEKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTHKH.
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YpaBHeHus1 1 HEPABEHCTBA

Pemate nnHelHbIEC, KBaJpaTHbIE YPAaBHEHHS W PALMOHAJIBHBIE YPAaBHEHUS, CBOIAILLMECS K HUM,
CUCTEMBI JIByX YPaBHEHUH € JBYMs IEPEMEHHBIMHU.

[IpoBoauTh MNpOCTEHMIINE HCCIEAOBAHMS YPAaBHEHUM W CUCTEM YpPAaBHEHMI, B TOM YHCIE C
OpUMEHEHHEM TIpaUUecKux NpeACTaBiIeHUN (yCTaHABIMBaTh, MMEET JM YypaBHEHHWE WM CHCTEMa
yYpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIbKO, U Tpoyee).

[lepexoauth OT crlOBECHOW (GOPMYIMPOBKM 3a1aud K e€ anreOpandeckoid MOJENU € MOMOIIBIO
COCTaBJICHUS] YPABHEHMS WJIM CUCTEMbl YPaBHEHHUU, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4U ITOJIYYEHHBIN pe3ynbTart.

[IpuMeHATh CBOKCTBA 4YHMCIIOBBIX HEPAaBEHCTB [UIl CpPAaBHEHWS, OLEHKH, peulaTh JMHEHHbIE
HEpaBEHCTBA C OJHON MEPEeMEHHOW W MX CHCTEMBI, JaBaTh rpaUyecKyro HIUTIOCTPALUI0 MHOXKECTBA
pelIeHNn HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[TonnmaTh W WCHONB30BaTh (DYHKIIMOHAIBHBIC TOHSATHA W S3bIK (TEPMHHBI, CHMBOJIHYECKHE
0003HaYeHHUsI), OMpENeNATh 3HaueHHWe (YHKIMU [0 3HAYCHHIO apryMeHTa, OMNpEeNeNsITh CBOMCTBA
dyHKIMH 110 e€ rpaduKy.

Ctpouts TpaduKu >MeMeHTapHeIX GyHKImid Buma: y = k/x, y =x%,y=x3, y = |x|, y = Vx,
OTHCHIBATh CBOMCTBA YHCIIOBOM (pyHKIIMU 10 €€ TpaduKy.

KYPC «I'EOMETPHUA»

PacniozHaBaTh OCHOBHBIE BUJIBI YETBHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I10JIb30BATHCA UX CBOMCTBAMHU
IPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

[TpuMeHATH CBOMCTBA TOUKH NEPECEUEHUsI MEUaH TPEYroJbHUKA (LIEHTPa Macc) B PELICHUH 3ajay.

Bnagers nonsTHEM cpelHEN JMHUU TPEYrojbHUKAa M Tpamleluuu, NPUMEHATh UX CBOICTBa IpH
pemeHnn reomerpuueckux 3anad. Ilome3oBarecs Teopemoit daneca U TEOPEMON O NMPONOPLMOHAIBHBIX
OTpe3Kax, IPUMEHSATh UX Ul PEIICHUS IPAKTUYECKUX 3aad.

[TpyMeHsITh PU3HAKU TO100US TPEYTOIbHUKOB B PELIEHUH F€OMETPUUECKUX 3aa4.

[Tons3oBatbess Teopemoil Iludaropa uist pemieHuss T€OMETPUYECKMX M MPAaKTUYECKUX 3a/ad.
Ctpouth MaTeMaTH4ecKyl0 MOJIelb B MPAKTHUYECKUX 3aJadyax, CaMOCTOSITENIbHO JelaTh 4YepTéx u
HaXOJUTh COOTBETCTBYIOIINE JUIMHBI.

Brnagers noHATHAMYU CHHYCA, KOCUHYCA ¥ TAHT€HCA OCTPOTrO yIJa MPSMOYToJbHOTO TPEYroJbHUKA.
[Tonb30BaThCs ATUMM MOHATHAMMU U1 PELICHMSI IPAKTUYECKUX 3a]1a4.

Boruncnate (pa3iuyHbIMU CIIOCOOAMM) IUIONIAAb TPEYroJbHUKA M IUIOMAAM MHOTOYTOJIBHBIX
¢uryp (monp3ysch, TIJe HEOOXOOUMO, KalbKylsaTopoM). IIpuMeHATh MOJNyuyeHHbIE YMEHHS B
PAKTUYECKUX 3a7a4ax.

Bnaners MOHATUSMU BINHCAHHOTO M IIEHTPAIBHOIO yrja, MCIOIb30BaTh TEOPEMBI O BIUCAHHBIX
yriiax, yriax MeXay XopAaMHu (CeKyIIMMH) M Yrile MeXIy KacaTelbHOH W XOpJIOW MNpH pelIeHUuU
FeOMETPUUYECKUX 3aj1au.

Brnagerp TNOHSATHEM ONMCAaHHOTO YETBHIPEXYTOJIBHMKA, TIPUMEHATH CBOWCTBA OIMCAHHOTO
YeThIPEXYTOJIbHUKA MPHU PEIICHUH 3a/1ad.

[TpuMeHATh TOMyyeHHBbIE 3HAHUS HA NPAKTUKE — CTPOMTHh MAaTEMAaTHYECKHME MOJAEIU Ul 3ajad
peabHOM JKM3HM M MPOBOAUTH COOTBETCTBYIOIIME BBIYHCIEHUS C TPUMEHEHHUEM T1ojao0us u
TPUTOHOMETPUH (TI0JIB3YSCh, T/Ie HEOOXOIUMO, KAJIBKYISATOPOM).

KYPC «BEPOATHOCTbh H CTATHCTHKA»

Yurath MH(pOpPMAIMIO, IPEJCTABICHHYIO B Ta0JMIaX, Ha JUarpaMmax, MpeACTaBiIsATh JaHHBIE B
BUI€ TaOJIMII, CTPOUTH AUATPaMMBbI (CTOJIOMKOBBIE (CTONOUYATHIC) M KPYTOBBIE) 110 MAaCCUBAM 3HAYCHHA.

OnuceiBaTh U MHTEPIPETUPOBATH PEAJIbHBIE YHUCIIOBBIE JaHHBIE, IPEICTaBICHHbIE B Ta0UIaX, HA
nuarpaMmax, rpadukax.

Hcnonb3oBaTte  [UIs1  ONMCAaHUS  JAHHBIX  CTAaTUCTHYECKHE  XAPAKTEPUCTHKHU:  CpeIHee
apupmMeTHIecKoe, MeIuaHa, HauOoJbIllee U HaUMEHbIIIee 3HAUEeHUs, pa3Max.

Mmets mpezacraBieHue O ClIydailHOW M3MEHYMBOCTH Ha MpHUMEpax LeH, (PU3NYECKUX BEIMYUH,
AHTPOIIOMETPUYECKUX AAHHBIX, UMETh MPEACTABIEHUE O CTATUCTUYECKON YCTONYMBOCTH.
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9 KJIACC

KYPC «AJI'EEPA»
K xoniy o0yuenus B 9 xinacce 00y4aromuics MOMyYuT CIEAYIOUINE TPEIMETHBIE PE3YIbTaThI:
Yucia ¥ BHIYMCICHUA

CpaBHUBaTh U YIOPSA0YMBATh PALIMOHAJIBHBIE U HPPALMOHAIILHBIE YHCIIA.

Beimonuate apudmernyeckue OeMCTBUS C  palMOHAIBHBIMH 4YHCJIAaMH, COYeTas YCTHbIE U
IUCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUUCIIEHUS C UPPAL[MOHAIbHBIMU YHCIAMH.

HaxonuTh 3HaueHWs cTeneHed ¢ LeNbIMU IOKa3aTeasIMM M KOPHEH, BBIYUCIATH 3HAYECHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyriisiTh JEHCTBUTEIbHbBIE YHCIA, BBINOJHATH HPUKUIKY pe3yibTaTa BBIYMCICHHUH, OLEHKY
YUCJIOBBIX BBIPAKEHUM.

YpaBHeHusI U HEPaBEeHCTBA

Pemate nuHelHbIE M KBaJpaTHbIE YpaBHEHUs, YpaBHEHMs, CBOAALIMECS K HUM, IpocTelIine
IpoOHO-paMOHAIIbHBIE YPABHEHUSI.

Pemiate cuctemsl 1ByX JIMHEHHBIX YPaBHEHHH € IBYMsI IEPEMEHHBIMU M CUCTEMBI IBYX YPaBHEHUH,
B KOTOPBIX OJTHO YPaBHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemate TekcToBBIE 3a/1a4M AIreOpanyeckKuM CIIOCOOOM C MOMOUIbIO COCTABICHUS YpaBHEHUS WIH
CUCTEMBI JIByX YPaBHEHHH C JBYMs IEPEMEHHBIMHU.

[TpoBoauTh mHpOCTEHIINE HCCIEAOBAHUS YpPAaBHEHMH M CHCTEM YpaBHEHHMH, B TOM YHUCIIE C
NpUMEHeHHEeM TpadUvecKuXx NpeACTaBiIeHUN (yCTaHABIMBaTh, MMEET JIM YypaBHEHHWE WM CHCTEMa
YPaBHEHM peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U Ipoyee).

Pemiate nuHelHble HepaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paXxaTh pelIeHne HEPAaBEHCTB Ha
YUCIIOBOW MPSIMOM, 3aIIMCHIBATh PEIICHHE C IOMOIBIO CHUMBOJIOB.

Pemarbs cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIIOYAIOIIME KBAApPaTHOE
HEPaBEHCTBO, N300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSMOM, 3alMChIBAaTh PEILIEHUE C
MIOMOUIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PA3IMYHBIX 3a7au.

DOyHKIUH

PacriozHaBath (QyHKIMM H3ydyeHHBIX BHAOB. [loka3biBaTh CXeMaTHUECKH pACIIOIIOKEHHE Ha
KOOPJMHATHOM TUIOCKOCTH rpadukoB GyHKIMHM Buga: y = kx,y =kx+ b,y =k/x,y = ax? + bx + c,
y = x3,y =+/x, y = |x|, B 3aBUCHUMOCTH OT 3HaueHU# KO>(PUIMEHTOB, OMUCHIBATH CBOHCTBA (hyHKIIHIA.

Crpouth U M300pakaTh CXEeMAaTUYECKU TpapUKH KBaJpaTUUHBIX (YHKIUH, ONMUCHIBaTH CBOICTBA
KBaJIpaTUUHBIX (YHKIUI 110 X rpaduKam.

Pacrnio3HaBaTh KBaJpaTHU4HYI (QYHKLUUIO 1O ¢GopMmyne, NPUBOIUTH INPUMEPHl KBaJApPaTHUYHBIX
GyHKIMHI U3 peanbHON )KU3HU, (PU3HKU, TEOMETPHUH.

YuciioBbIe MOCIEI0BATEILHOCTH H POrPecCUH

Pacnio3naBaTh apudmMeTndyecKyro U reOMETPHUECKYIO IPOrPECCUU MPHU Pa3HbIX crioco0ax 3a/1aHusl.

BbINOMHATE BBIYUCIEHHS C HCMOJNb30BaHHEM (OpPMYNIT N-TO WieHa apuPMETHUECKOl W
TEOMETPUUECKOHN MPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N306paxarh 4ieHbl MOCIEeI0BAaTEIbHOCTH TOUKaMH Ha KOOPJMHATHOM IJIOCKOCTH.

Pemate 3amaum, cBsS3aHHBIE C YHUCIOBBIMM IIOCJIEOBATEIBHOCTSMHU, B TOM YHCIE 3aJa4d U3
peabHOM JKU3HHM (C UCTIOIb30BAaHUEM KAIbKYIATOPA, IUPPOBBIX TEXHOJIOTUN).

KYPC «'EOMETPHA)

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOJUTh C WX ITOMOIINBIO PAa3THMYHbBIE
AJIEMEHTBI MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pEeIIeHUEe MPSIMOYTOJIbHBIX TPEYroJbHUKOBY»). Haxonuts (c
MOMOIIBIO KAJTBKYJISATOPA) JJIMHBI ¥ YIJIBI 1)1 HETAOIUYHBIX 3HAYCHUH.

[Tonb30BaTbess opMynaMu MPUBEACHHUS W OCHOBHBIM TPUTOHOMETPHYECKUM TOXKICCTBOM IS
HAXOJICHUS COOTHOILIEHUN MEXIY TPUTOHOMETPUUYECKUMHU BETMYUHAMU.

Hcnonb30BaTh TEOpEMbl CHHYCOB W KOCHHYCOB [UJISi HaXOXJICHHUS PA3JIUYHBIX AJIEMEHTOB
TPEYroJIbHUKA («pelIeHUE TPEYTOJbHUKOBY), IPUMEHSTh UX MPU PEHICHUU T€OMETPUUECKUX 3aa4.
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Branets monaTHsiMu mIpeoOpa3zoBaHus MOI00MS, COOTBETCTBEHHBIX JIEMEHTOB MOJAOOHBIX (GUTYP.
[Tonp30BaThCsl CBOMCTBAMU MO00MS POU3BOIBHBIX (PUTYP, YMETh BBIYUCIIATH [UIMHBI M HAXOIUTH YTIIbI
y momo0HbIX (uryp. [IpumMeHSTH CBOHCTBA MOAOOMS B MPAKTUYCCKUX 3ajadax. YMETh NPUBOAUTH
IPUMEPHI TOT0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCs TEOpPEMaMU O MMPOU3BEACHUN OTPE3KOB XOP/I, O TPOU3BEICHUU OTPE3KOB CEKYIIHX, O
KBaJ[paTe KacaTeIbHOM.

[Tonp30BaTbCsl BEKTOPaMU, HOHUMATh UX T€OMETPHUECKUI U (PU3UYECKHI CMBICT, IPUMEHSTh HX B
PELICHHH TEOMETPUYECKHX M (U3NYeCKUX 3anad. [[puMeHsTh CKaJspHOE MPOU3BEIECHHE BEKTOPOB JIJIS
HaxXOXIACHUA AJIMH U YIJIOB.

[Tonp30BaThCs METOJIOM KOOPJMHAT Ha IJIOCKOCTH, IPUMEHSTH €r0 B PEIICHHH T€OMETPUICCKHX U
MPAKTUYECKHX 3a7ad.

BJ'IaI[eTB IMOHATHUAMU HPABUIIBHOIO MHOI'OYroJIbHHUKA, JJHWHBI OKPYXHOCTH, [JIHWHBI OYyI'd
OKPY>KHOCTH ¥ paJMaHHOH Mephl yIiia, YMETh BBIYHMCISTH IUIOMIAJL Kpyra M ero vacteil. [IpuMeHsTh
IMMOJIYYCHHBIC YMCHHUS B IIPAKTUYCCKHUX 3a/lavax.

HaxonuTh ocu (MM IIEHTPbI) CAMMETPHH (UTYp, IPUMEHSATH JABMXKECHHSI IDIOCKOCTH B MPOCTEHIIINX
clTydasix.

[TpuMeHSTh TOJTYYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJCIHU s 3a1ad
peaﬂbHOﬁ JKU3HU W TPOBOAUTH COOTBCTCTBYIOIIMC BBIYMCIICHHA C TPUMCHCHHEM HOI[O6I/I$I u
TPUTOHOMETPHUYECKUX (PYHKIUH (ITOJIB3YSICh, TJIe HEOOXOMMO, KATBKYISATOPOM).

KYPC «BEPOATHOCTb H CTATHCTHKA»

W3Bnekats u mpeoOpa3oBeIBaTh HHPOPMAIIHIO, TPEIACTABICHHYIO B Pa3JIMYHbIX HCTOYHHUKAX B BHJIE
Ta0IuIl, TuarpamMm, rpaduKoB, MPEJACTaBIIATh JaHHBIC B BUAC TaOIUI, IHarpamMmm, rpa)uKoB.

Pemarp 3amaum OpraHM30BaHHBIM IEePeOOPOM BAPUAHTOB, a TaKXKE C HCIIOJIH30BAHHEM
KOMOHMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30Barh onucaTenbHbIE XAPAKTEPUCTUKHU I MACCMBOB YHMCJIOBBIX JAHHBIX, B TOM YHCIIE
CpEeIHUE 3HAYEHHUsI U MEPBI pACCEUBAHMUS.

Haxoauth 4acTOThl 3HAYEHWW M YACTOTHI COOBITHS, B TOM 4YHCJE TOJIB3YSICh pPE3yJbTaTaMu
MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUH.

Haxoauth BEpOSTHOCTH CIIy4allHBIX COOBITUN B M3YYEHHBIX OMNBITaX, B TOM YHCJIE B OIbBITAX C
PaBHOBO3MOHBIMU DJIEMEHTAPHBIMHU COOBITUSMHU, B CEPUSX HCIBITAHUNA IO MEPBOTO yclexa, B CepHUsiX
UCHbITaHUN bepHym.

NmeTts nipeacraBiieHUE O CIly4alHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSTHOCTEM.

HmeTh mpecTaBlieHne 0 3aK0He OONBIINX YHCE KaK O MPOSBICHUH 3aKOHOMEPHOCTH B CITy4aifHOM
M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIIMX YHUCEI B TIPUPO/JIE U OOIIECTRE.
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TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KonnyectBo yacos
Ne HauMeHnoBanwue pa3iesioB U TeéM MPOrPaMMBbI K IT DICKIPOHHELE (H{pOEEE)
o pasn porp Beero OHTPOJIbHBIC PAKTHYECKHE | Gras0pare b HEBIe PECYPCHE
paboThI paboThI
bubmuorexa [JOK
1 ' Ywucna u Beruucnenus. PanyonanbHele yncia 25 1 https://m.eds00.ru/7f415090
bu6mmoreka [IOK
2 AnrebpaniecKue BbIPaKCHUs 27 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
3 YpaBHEHH: H HEPABEHCTBA 20 1 https://m.eds00.ru/7f415b90
bubmuorexa [JOK
4 Koopamnuarsr u rpaduxu. OyHKImHI 24 1 https://m.eds00.ru/7f415b90
[Ipocreiimue reomerpuueckre GUrypbl U UX CBOICTBA. bubnuoreka [IOK
5 14 _
N3MepeHne reoMeTpuueCcKuX BEJIMYUH https://m.edsoo.ru/7f415e2e
bubmuorexa [JOK
6 Tpeyronbuuku 22 1 https://m.edsoo.ru/7f415e2e
7 [TapannenpHbIE IPAMBIE, CyMMa yIJI0B TPEYTOJIbHUKA 14 1 bubmoreka LIOK
’ https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
8 OKkpyXHOCTb U KpyT. ['eomMeTpruueckre nocTpoeHus 14 1 https://m.edso0.ru/7f415e2e
bu6mmoreka [IOK
9 IIpencrapnenye TaHHBIX / 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
10 Onucarenbas cratucTuka 8 . https://m.edsoo.ru/7f415fdc
. bu6mmorexa [IOK
11 Cayvaiinas U3MEHYMBOCT 6 1 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
12 Bseneue B Teopuio rpaos 4 https://m.edsoo.ru/7f415fdc
. bu6mmorexa [IOK
13 = BeposATHOCTB M YacTOTa CIy4aiHOrO COOBITHSA 4 1 https://m.edsoo.ru/7f415fdc
. bubmuotexa [JOK
14 Ilosropenue, obobuenne snatuit 15 2 https://m.eds00.ru/7f415h90
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https://m.edsoo.ru/7f415e2e

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

204
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8 KJIACC

KomnunuecTtBo yacoB

Ne HanmenoBanue pa3zienoB U TEM IPOrpaMMbl K II DJICKTPOHHEIC (MPPOBLIC)
/1 paA porp Bcero OHTPOJILHBIC PAKTUACCKUC | 5a30BaTerbHBIE pecypehl
paboThI paboThI
bu6mmoreka [IOK
1 Yucna u Beruucinenus. KsagparHaeie KOpHH 15 https://m.eds0o.ru/7f417af8
2 Yucna u BerurcneHus. CTemneHb ¢ eNbIM MoKa3aTelneM 7 bubmorera [IOK
) https://m.edsoo.ru/7f417af8
N bubmuorexa [JOK
3 Anrebpanueckue BpakeHus. KBaapaTHblil TpExuieH S) 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
4 Anrebpanueckue BeIpaxkeHus. AnreOpandeckas 1poob 15 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
5) YpaBHeHus 1 HepaBeHCTBA. KBaipaTHbIE ypaBHEHUS 15 1 https://m.eds0o.ru/7f417af8
. bu6mmoreka [IOK
6 VYpaBHeHus v HepaBeHCTBA. CUCTEMbI YpaBHEHUI 13 https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 DyHKIUH. OCHOBHBIE IOHATHA 5 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 PyHKIH. TUCTOBIE YHKIIH 9 https://m.edsoo.ru/7f417af8
N bu6mmoreka [IOK
10 HerripéxyronbHuxn 12 1 https://m.edsoo.ru/7f417e18
11 Teopema ®aneca u TeopeMa 0 MPONOPIIUOHATBHBIX 15 1 bubnuotexa [JOK
OTpe3Kax, MOI00HBIE TPEYTOJIbHUKN https://m.edsoo.ru/7f417e18
12 [Tnomane. Haxoxnenue miomaaei TpeyroJlbHUKOB 1 14 1 bu6mmoreka [JOK
MHOTOYToJbHBIX (puryp. Ilnomanu nogo0HbIX uryp https://m.edsoo.ru/7f417e18
bubmuorexa [JOK
13 Teopema Iludaropa u Hauana TPUTOHOMETPUHU 10 1 https://m.edsoo.ru/7f417e18
14 wermpexsromsa, Kacaremmmie x oxpysocrs 13 ) Bubmnoreka [1OK
pexyr . Py ’ https://m.edsoo.ru/7f417e18
Kacanue okpyxHocTEN
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15 [ToBTOpeHue kypca «BeposSTHOCT U CTaTUCTUKAY 7 4 bubnmoreka [JOK

Kjacca https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK

16 OrnucarenpHas cTaTUCTHKA. PaccenBaHme JaHHBIX 4 https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK

17 | Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuoreka [JOK

18  BeposTHOCTH CiIy4aliHOTO COOBITHS 6 https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK

19 Beenenme B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bu6mmorexa [IOK

20 CrrysaiHbie COObITH 8 https://m.edsoo.ru/7f417fb2
bubnunoreka LIOK

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

21  TloBropenue, 0000IICHUE 3HAHMIA 14 2 httos://m.edsoo.ru/7f417e18

https://m.edsoo0.ru/7f417fh2
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9 KJIACC

KonmuectBo yacoB

Ne HaumeHnoBanue pa3aenoB v TeéM IpOrpaMMBbI K I1 DAICKTPOHHBIE (1 dpOBEIC)
/1 pasA Porp Bcero OHTPOJILHEIE PaKTHaCcCKHe o0pazoBaTenbHBIE PECYPChI
paboThl paboThI
bubnunoreka LIOK
4 . Heii
1 UCJIa U BBIYUCIICHUS. JlefiCTBUTEIbHBIC YHCIIa 9 https://m.edsoo.ru/7f419d08
5 VYpaBHeHUs 1 HEpABEHCTBA. Y PaBHEHHUS C OJTHOM 14 1 bubmmoreka [JOK
IIEPEMEHHOMN https://m.edso00.ru/7f419d08
bu6nmoreka [IOK
. i 14 1
3 VYpaBHeHust 1 HepaBeHCTBAa. CHCTEMBI YpaBHEHUN https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
.H 1 1
4 VYpaBHeHus 1 HepaBeHCcTBA. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
) 1 1
S YRR 6 https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
q 1 1
6 HCIOBRIC HTOCICAOBATEILHOCTH > https://m.edso0.ru/7f419d08
7 Tpuronomerpusi. TeopeMbl KOCHHYCOB U CHHYCOB. 16 1 bubnnorexa [JOK
Pemenne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
8 IIpeoOpa3oBanue nogobus. Merpuueckre COOTHOIIEHUS 10 1 bu6mmoteka [IOK
B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmmoteka IIOK
B 12 1
9 CHTOPET https://m.edsoo.ru/7f41al2c
bubmmoteka IIOK
1
10 = JlekapTOBBI KOOPIUHATHI Ha INIOCKOCTH 9 https://m.edsoo.ru/7f41a12¢
[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[TMHA OKPYKHOCTH U bubmuorexa [JOK
11 y 8 :
mIonaabr Kpyra. Beraucienue miomanaen https://m.edsoo.ru/7f41al2c
bubnunorexa LIOK
12 Jlemwikenns niockocTH 6 https://m.edsoo.ru/7f41al2c
14 [ToBTOpenue kypca «BepossTHOCTh M CTATUCTUKA» & 4 bubanorexa LOK

KJ1acCcCa

https://m.edsoo.ru/7f41a302
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DneMeHThl KOMOMHATOPUKH

FCOMCTpI/ILICCKaH BEPOATHOCTDH

Ucnwiranus bepnynu

CnyyaiiHasi BeTu4nuHa

[ToBTOpenue, 0600IIeHNE 3HAHUI
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bubnunoreka LIOK
https://m.edsoo.ru/7f41a302

bubnmoreka [IOK
https://m.edsoo.ru/7f41a302

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a302

bub6nmoreka [IOK
https://m.edsoo.ru/7f41a302

bu6nmoreka [IOK
https://m.edsoo.ru/7f419d08

https://m.edsoo.ru/7f41al2c

https://m.edsoo.ru/7f41a302
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