MHTTHCTEPCTBO HPOCBELWEHIS POCCHTC KO QFIFPALIRN
MIIHHUCTEPC TBO OLPAZOBAIIEA CBEPLTOBCKRON OLJIACTH
MO ATAIAEBCKOE
© MYIHIATAJILHOE ORHEObPABOBATENRITOE MPERIEHHFE
IEERCKASI CPEAISS OBIIEOLPASORATE IbHAY KO TA»

PACCMOTPEHO COMTACOBALIO VTREPH!ILIO

Pyrosoaurenn THMO Samecrurer anperopa  Aupeis MRS
no ¥P Boomsea B, GFe «Heescuas COLT

7
Yepenanonu L1 @4 R w0,
[Mporosor Nell o RRIaG0E A AT teSE

TpeToken Kol or ; % :
.,1%,, W(H2005¢0 «270 w08 #2025T. Clpunay W01 of ©
- . LW R ARGl s T

AJATNITHPOBAHHASA PABOUAS TPOTPANMMA
OCHOBHOL'Q OBHIEND OBPATOBAHHSA L5 OBYH AIOHINXCH
C 3A/IEPAKOR IHCHXHYECKOT () PASBHTIII

MATEMATHEA

(Marevaruka. aaredpa ,reoMeTPHSA, BEPOSITHOU L 1§ ¢ i it HnKa)

S-9raace

¢ Jlezro 20252026



OI'JTABJIEHHUE

TTOACHUTEJIDHAS BAIIMCKA . ...ttt st 4

PABOYASA ITIPOI'PAMMA YUYEBHOI'O KYPCA «MATEMATHUKA». 5-6 KJIACCBI ..... 15
COHEPXAHMUE YUEBHOI'O KYPCA «MATEMATHUKA» (ITO 'OAAM OBYYEHUSA) .. 17
SEKUITACC ...t st 17
O KUTACC ... st 18
[NIAHMPYEMBIE ITPEJJIMETHBIE PE3VJIbTATBI OCBOEHN A [TPOT'PAMMBbI
YYEBHOI'O KYPCA «(MATEMATHKAY. «..oooiiiiiieiieeeteeeeeectesee e 20
SEKITACC ...t ettt e st en e eanees 20
O KTTACC ... ettt et sttt e s e s e et esaeeeanees 22

PABOYASA ITIPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9 KJIACCBI ................ 23
COHEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA» (IIO TOAAM OBYUEHUSA) .............. 25
TERITACC ..ottt ettt sttt et saee s 25
BRUTACC ...t sttt ae s 26
D EKUITACC ...ttt ettt st enesaee s 27
IIJIAHVUPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHHS PABOYEN
[TPOI'PAMMBI KYPCA «AJITEBPAY ..ottt 28
TIRITACC ...ttt ettt e e s st e saeeean e saeeeanees 28
BIUTACKC ...ttt ettt e e e saeeeanees 30
D IUTACC ...ttt ettt st st et et e e st e neeeeneenaneeanees 31

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KJIACCHBI ......... 32
COJEPXAHMUE YUEBHOI'O KYPCA «I'EOMETPUA» (IIO TOJAM OBYUYEHUS) ....... 33
TERITACC ...ttt ettt et b e st sa e s beenesaeens 33
BKUTACC ...ttt sttt e 33
D KUTACC ...ttt st et a e s beenesae e 34
IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI PABOYEN ITPOI'PAMMEI
KYPCA «(I'EOMETPUS» (ITO TOAAM OBYUEHMS) ..ot 34
TIRITACC ...ttt ettt et ettt et st e s e st e sae e et e naeeeanees 35
B IUTACKC ...ttt ettt ettt sttt et e s e e st e b e eaneenaeeeanees 36
D IUTACC ...ttt ettt ettt et sae e sttt e bt e s et s beesbe e e st e naeeeanees 36

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTBb U CTATUCTHUKA»

T=9 KUITACCDBI ...ttt ettt et ettt et et e st e e eeeneenanes 37
COHEPXAHMUE YUEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA (110
TOIAM OBYUEHIS) ..ottt ettt ettt sttt 38
TIRITACC ...ttt ettt ettt st e st et e s aee s teesbeeeaneenaneeanees 38
B IUTACKC ...ttt ettt ettt sttt et e s s te e be e eaneenaeesanees 39
D IKUTACC ...ttt ettt et sae e sttt et e s ae e s te e be e et e nanesanees 39

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEN
I[TPOI'PAMMBI KYPCA «BEPOATHOCTDb 1 CTATUCTUKA» (11O TOAAM
OBVUEHIS ..ottt 40

TERITACC ...ttt 40
BERUTACC ...t 40



9 KJIACC

TEMATHUYECKOE INTAHMPOBAHUE ......cccooiiiiiiiieceeee e 42



PaGouass mporpamma mo yueOHOMY mpeameTry «Maremarukay (06a30BbIi
ypoBeHb) (mpeameTHas oOmacth «Marematuka W HMH(pOpMaTHKay) (nanee
COOTBETCTBEHHO — TMporpaMMa TI0 MareMaTHKe, MaTeMaThka) BKIIOYaeT
MOSICHUTENBHYIO 3allUCKy, COAepKaHWe OOy4YeHHs, IUIaHUPyeMbIE pe3ylIbTaThl
OCBOCHHUS MTPOTPAMMEI 10 MaTeMaTHKE.

[HOACHUTEJIBHAA 3AIIMCKA

PaGowas mporpamMmma 1o MareMaTHKe i OOydYaloIIuXcs C 3aJepKKOU
ncuxudeckoro passutus (nanee — 3I1P) Ha ypoBHE 0CHOBHOTO 00111€TO 00pa30BaHUS
MOJIroToBIecHa Ha ocHoBe denepasbHOIO TOCYAApPCTBEHHOTO 00pa30BaTEIbHOTO
cTaHjapTa ocHOBHOro ooOmiero odpaszosanus ([Ipuka3z Munnpocsemenus Poccun ot
31.05.2021 . Ne 287) (mamee — PI'OC OO0OO), denepanbHOM ananTUPOBAHHOU
o0Opa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus JIJisi 00YyJarOIINXCS C
OTpaHUYCHHBIMU BO3MOXKHOCTSMU 3710poBbs (IIpukaz Munnpocsemenus Poccun ot
24 nosa6ps 2022 r. Ne 1025), denepanbHoii pabouel MporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHus 1o ydeOHOMY mnpeamety «Maremarnkay, denepalbHON MPOrpamMMbI
BOCIIUTAHUS, C YUETOM paCIpeACICHHBIX MO KJaccaM MPOBEPSIEMbIX TPEOOBAaHUN K
pesynbratam  ocBoeHusi  DenepanbHOW  aganTUPOBAHHOM  0Opa3oBaTEILHOM
MpOTrpaMMbl OCHOBHOTO 00I11IeT0 00pa3oBaHUs ISl OOYYaIOIIMXCA C 3aJepPKKOM
MICUXUYECKOTo pa3Butusi. B pabodueil mporpaMme ydTeHbl HJIEUM U TIOJIOKEHUS
Konuenuu pazsutusi MaTeMaTudeckoro oopasonanus B Poccutickoit @eepanuu.

Oo0mas xapakrepucTuka yue0Horo npeamera « MareMaTuka

VYuebuniit mnpeamer «MaTeMaTtuka» BXOAUT B MPEIMETHYHO 00JacTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET pPAa3BUTHUIO BBIYMCIUTEIHHOU
KyJAbTYpbl M JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IOJb30BATHCA
aIrOpUTMaMH, a TAKXKE MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B
MOBCEAHEBHON Ku3HM oOyuatomuxcsi ¢ 3[IP. YueOHublii mpeamer pa3BUBacT
MBIIIJICHHE, MPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKIMOHAIBHYIO TPaMOTHOCTD,
YMEHUST  BOCIPUHUMATh W KPUTUYECKH  aHAIM3UPOBaTh  HHGPOPMAIIUIO,
MPEJCTABICHHYIO B PA3IMYHBIX (opMax.

OOyuenue mareMaTHke JaéT BO3MOXXHOCTh pa3BuBaTh y oOydaromuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAJIBHYI0O U HHQOPMATHBHYIO peyb, YMEHHE OTOMparh Haubosee
MOJIXO/ISIIINE SI3bIKOBBIE, CUMBOJIMUECKHUE, IpauyecKue CpelcTBa AJi BbIPAKECHUS
CYKJICHHI U HAITISIAHOTO UX MPEACTABIICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KYJIBTYpbl B COBPEMEHHOM TOJKOBAHHUU
ABIAETCS  OOIIee 3HAKOMCTBO C METOJAaMHM TMO3HaHUS JEHCTBUTEIHHOCTH,
MPEACTABIEHUE O MPEIMETE U METOAAX MAaTEMAaTUKH, NX OTIIMYAA OT METOAOB APYTUX
€CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUS] MaTEMaTHKHU
JUISl pELUEHUs] HAayYHBbIX W MPUKIAAHBIX 3a1ad. TakuM o0pa3oM, MaTreMaTH4eCcKOe
oOpa3oBaHHe BHOCUT CBOM BKJIaJA B (pOopMHUpOBaHHE OOIIEH KYIbTYphl YEIOBEKA.



M3ydueHne MareMaTHUKHA TakKKe€ CIOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHHIO
YEeJIO0BEKA, MOHMMAHUIO KpAacoThl W H3AIIECTBA MATEMATHYECKHUX paCCyKICHUH,
BOCITPUSITUIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPHH.

[Iporpamma oTpaxaeT cojepkaHue oOydeHusi npeameTry «Marematuka» ¢
y4eToM 0co0bIX 00pa3zoBaTeNbHBIX NOTpeOHOCTEN oOyuatomuxces ¢ 3[1P. Onanenue
yueOHBbIM npeaMeroM «MaremaThkay MpeCTaBIsSeT ONPEAEICHHYIO CI0KHOCTD IS
yuamuxcsi ¢ 3I[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpakeHbl OTCTaBaHHUS B
pPa3BUTUU CJIOBECHO-JIOTUYECKUX (OPM MBIIUICHUS, MO3TOMY aOCTpakTHbIE H
OTBJICUEHHBIE KATErOpHUH UM TPYIHOAOCTYIHBL. B TOXe BpeMs mpu cnerualbHOM
oOyueHuu oOydJarompecss MOTYT BBIIOJHATH 3aJaHusi 1o anroputMmy. OHu
BOCIIPUMMYMBBEI K MOMOIIM, MOTYT BBINOJHUTH MEPEHOC HAa AHAJIOTMYHOE 3a/IaHue
YCBOEHHOro crocoba pemnieHusi. CHUKEHHE pPa3BUTHS MBICIUTENBbHBIX ONEpaluid U
3aMEIIJICHHOE CTAHOBJICHHE JIOTMYECKUX JACHCTBUUA NPUBOIAT K HEIOCTATOYHOU
OCMBICJIECHHOCTH COBEPILIAEMBIX YYEOHBIX ACHCTBUM. Y 00y4aroumuxcs 3aTpyJHEHbBI
CUECTHBIC BBIYHCIICHUS, MPOU3BOJAMMBIE B yME€. B NHCBbMEHHBIX BBIYHMCIICHHSX OHHU
MOTYT MpPOIyCKaTh OAMH U3 MPOMEXYTOUHBIX mmaro. llpu pabore ¢ 4uCIOBBIMU
BBIPDAKCHHUSIMH, BBIYMCICHHMEM HX 3HA4YECHHs MOTYT HE YAEpKUBATh IPABUIIbHBIN
nopsnok nevctBuil. Ilpu ympomienuun, npeoOpa3oBaHUM BBIPAKEHUN yyaliuecs ¢
3[IP He MOryT CaMOCTOATENBHO NPHUHATH PELIICHHE O II0CJIEI0BAaTEIbHOCTH
BBIIIOJIHEHUSL J1ecTBU. KOHKPETHOCTh MBIIUIEHHSI OCJIOKHSET YCBOCHHUS HaBbIKa
pelIeHnsT YpPaBHEHWM, HEPABEHCTB, CHUCTEMBI YypaBHEHUMU. MM ManoIoCTymHO
COBEpIICHUE 0OPATUMBIX OTIEpaIUi.

Huskuii  ypoBeHb  pa3BUTHA  JIOTMYECKMX  OINEpalHii, HEAOCTATOYHAS
00OOILIEHHOCTh MBIIUICHHUS] 3aTPYIHSIOT U3ydeHue TeMbl «DyHKuum»: npu
onpeneneHu (YHKIMOHAIBHOM 3aBUCUMOCTH, TpH ONHUCAHUM TpaduyuecKkon
CUTYAIIMH, UCTIONIb3YsI T€OMETPUUECKU, anreOpandyeckuii, PyHKIMOHAIbHBIN S3bIKH.
Hepenko yuamiuecst He BUIAT pasHUIBI MEXAY 00JacThiO ONpeneiaeHus] PYHKIUU U
00J1acThIO 3HAUECHUH.

Pemenne 3amau compsikKeHO € TPYIHOCTAMH O(QOPMIICHHS KpaTKOM 3amucH,
IIPOBEJICHUS aHAJIM3a YCJIOBUS 3a/1a4H, BbIJIEICHUS cyliecTBeHHOro. Odyyaromuecs ¢
31IP 3aTpynHsrOTCs cheiaTh YMO3AKJIIOUYEHHE OT OOIIEero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpalMOHAJbHBIE CIIOCOOBI  PEIIEHHUsS, HWHOTAA OTPaHUYMBAIOTCA
MaHUITYJISIUSAMU C YHCIIAMH.

[Ipy wu3yyeHum reoMeTpuyeckoro marepuana oOyvatoumecs ¢ 3IIP
CTAJKHMBAIOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTUYECKUE  BBIBOABL,  CTPOUTH
MTOCJIEAOBATEIBHBIE PACCYKICHHS. HerpouHble 3HaHNSI OCHOBHBIX TEOPEM T'€OMETPHUU
MPUBOJUT K OIIMOKAM B PEIICHUHU TeoMeTpudeckux 3aaad. OOydaroniuecss MOryT
MOJAMEHUTH (POpPMYITy, HENIPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommOKkam B
pelleHnH  3aJa4  [PUBOMAT  HENOCTAaTOYHO  Ppa3BUTHIE  IPOCTPAHCTBEHHBIE
npeacTtaBieHus. VM CI0)KHO BBINOJHUTH YEPTEK K YCIOBHIO, B IMHUCBMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHNE K YEPTEKY.

ToyHOCTh 3amOMHMHAHUA ¥ BOCHPOU3BEICHUS y4eOHOTO MaTepuaia CHUKECHbI
M0 TMPHYMHE CIA00CTH MHECTUYECKOW AESITeNbHOCTH, CYXEHHS 00beMa MaMsTH.
Obyuaromumcs ¢ 3[IP TpeOyeTcst Oosbliie BpeMeHHM Ha 3aKperuieHHE MmaTepuala,
aKTyaJau3auus 3HaHWU 110 ONIOPE IPU BOCIIPOU3BEACHUH.



Jlns  npeonmoneHuss TPyOHOCTEH B HM3yYeHUHM  y4yeOHOro  MpeaMera
«MaremaTuka» HeoOXoAMMa ajanTanus o0bemMa U Xapakrepa ydeOHOro MaTepuania K
[O3HABaTEJIbHBIM BO3MOXKHOCTAM yuamuxcst ¢ 3IIP. Cnenyer yueOHbIN MaTepuain
IPENOAHOCUTh HEOOJBIIMMH TMOPLUAMHU, YCIOXKHSAS €ro IMOCTENEHHO, M3bICKUBATh
CHOCOOBI  aJanTaluy TPYAHBIX 33JaHMN, HEKOTOpblE TEMbI JaBaTh Kak
O3HAaKOMHUTEIIBHBIC; UCKJIIOYaTh OTJEJIbHBIC TPYZHBIE JI0KAa3aTeJIbCTBA;
TEOPETHUUECKUM MaTepuanl pPEKOMEHAYETCS Hu3y4aTb B IIPOLECCE NPAKTUYECKON
JESATEIBHOCTH M0 pelleHHuIo 3anad. OpraHudeckoe €IMHCTBO IPAKTUYECKOW U
YMCTBEHHOW JIE€ATEJIBHOCTU YYalIMXCS Ha YpOKaX MAaTeMaTHKU CIOCOOCTBYIOT
IIPOYHOMY U CO3HATEIBbHOMY YCBOCHMIO Oa3MCHBIX MAaT€MaTU4YECKUX 3HAHUU H
YMECHUM.

Hean u 3axa4n n3y4enus yueOHoro npeamera «MaremaTuka

[IpuopuTeTHBIMU LEISIMU OOYUEHHSI MaTeEMaTHKE B 5—9 Kilaccax sIBISIOTCS:

* (¢opMupoBaHUE IIEHTPAJIBHBIX MAaTEMATUYECKUX MOHITHUH (YUCIIO, BEJIMYMHA,
reoMeTpuyeckas  (Qurypa,  nepeMeHHas,  BEpPOATHOCTb, byHKIMA),
00eCreynBaroMX MPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MaTeMaTUyeCcKOro
oOpazoBanus ooyyarommuxcs ¢ 3I1P;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM Juisi HUX YpPOBHE K
OCO3HAHUIO B3aUMOCBSI3M MATE€MATUKH M OKPYXKAlOLIEro MHpa, NMOHUMAaHHUE
MaTeMaTHKHU KaK 4acTu oOIIel KyabTyphl YEJIOBEUECTBA;

" pa3BUTHE MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYyJaromuxcs C
3I1P, no3HaBaTeIbHOW AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KDUTUUHOCTH
MBIIIUIEHUS, UHTEpECa K U3YUYEHUIO MAaTEMATUKH;

* (popmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIpaMOTHOCTHU: YMEHHUS
pacno3HaBaTh  MPOSIBJICHUS MAaT€MaTHYE€CKUX  TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEM B pEaJbHBIX >KWU3HEHHBIX CHUTYyallUsIX U TPU H3YYECHUU
JIPYTUX YYEOHBIX NMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha A3bIKE MaTeMaTWUKd U CO3/1aBaTh MaT€MaTUYECKHE
MOJIENIM, MPUMEHATh OCBOEHHBIM MaTeMaTHMYECKUW anmapar sl peuieHus
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3a/a4, WHTEPIPETUPOBaTh M  OLICHUBATh
MOJIYYEHHBIE PE3YJIBTATHI.

JlocTrxeHue 3TUX Lenei 00ecreynBaeTCsl pelieHneM CIeIyIOINX 3a/1a4:

* ¢opmupoBarh y oOydaromuxcs ¢ 3I[IP HaBbikum y4eOHO-TTO3HABATEIHLHOM
NESATEeITLHOCTH: TUIAHUPOBAaHUE palOOThl, MOUCK palMOHAIBHBIX TMyTEH ee
BBITIOJIHEHUSI, OCYIIIECTBIECHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh WHTEIUICKTYaIbHOMY pa3BHUTHIO, (OPMHpPOBATH KadecTBa,
HE0O0XOIUMBbIE YEJIOBEKY JJIsl OTHOLIEHHON JKM3HU B COBPEMEHHOM OOIIECTRBE,
CBOICTBEHHBbIE MaTEeMAaTHUYECKON NEATEIbHOCTHU: SICHOCTH U TOYHOCTHU MBICIIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYIAHOCTEM;

" (opMUpOBaTh KIIOYEBbIE KOMIIETCHIIMM YYallUXcsd B paMKaxX MpPeaMETHOU
obOnactu «MaremaTrka 1 HUHGOPMaTHKaY;

" pa3BUBaTh MOHATUMHOE MbIILIeHUs oOyuatomuxcs ¢ 3I1P;



" OCYLIECTBISATh KOPPEKIUIO TO3HABATEIbHBIX MpoleccoB ody4daromuxcs ¢ 3I1P,
HEOOXOIUMBIX [IJII OCBOGHHMS MPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
peIMeTy;

" [peaycMaTpuBaTh BO3MOKHOCTH KOMIIEHCAIIUU OOpa3oBaTelIbHbIX JIe(PUIIMTOB
B OCBOCHHUU NPEIIIECTBYIONIETO MPOTPAMMHOI0 Marepuaina y oOydaroniuxcs ¢
3IIP 1 HeAOCTAaTKOB B UX MaTeMaTHYECKOM Pa3BUTHUH;

* chopMUPOBATh YCTOMUUBBIA HHTEPEC YUALTUXCS K PEIMETY;

" BBIABISATH M PA3BUBATh MATEMAaTHYECKUE U TBOPUYECKHE CIOCOOHOCTH.
OCHOBHBIE JIMHUM COAEPKAHMS Kypca MaTeMaruku B 5—9 knaccax: «Hucna u

BBIUMCIICHUS», «Auredpa» («AnreOpandeckue BbIPDAXKEHUS», «YpPaBHEHHS H
HepaBeHCTBa»), «Dynkiumy, «leomerpus» («I'eomerpuueckue GUTYPHI U UX
CBOMCTBa», «3MepeHne reoMeTpuYECKUX BEJIMUUHY), « BEpOsSTHOCTh U CTAaTUCTHKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MapajlIeIbHO, KAKas B COOTBETCTBHM C COOCTBEHHOM
JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT JPYrod, a B TECHOM KOHTaKTe H
B3aumozeiicteud. Kpome »3TOro, ux oObEIUHSET JIOTHYECKas COCTaBIISIOIIAs,
TPAAULMOHHO NpHCyLIass MaTeMaTUKEe W IPOHU3BIBAIOIIAS BCE MaTeMAaTUYECKHUE
Kypcbl U conepxkarenbHble JuHUM. CdopmynupoBaHHoe B DenepalibHOM
rOCyIapCTBEHHOM OOpa30BaTEIbHOM CTAaHJApPT€ OCHOBHOIO O0IEro oOpa3oBaHUs
TpeOOBaHUE «YMETh OIEPUPOBATh TOHATUSMU: OIpENEICHHE, aKCHOMa, TeopeMma,
JI0Ka3aTelnbCTBO; YMEHHME paclio3HAaBaTb WCTHHHBIE W JIOKHBIE BBICKAa3bIBAHMS,
MPUBOJIUTH TPUMEPBl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHHUS W OTPULIAHUS
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM Kypcam, a (POPMUPOBAHUE JTOTUYECKUX YMEHHM
pacopenensieTcs IO BCeM rojaM oOOy4YeHusT Ha YpPOBHE OCHOBHOIO OOWIEro
o0pa3oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJabTaram
ocBoeHus: dDenepanbHOl pabouell TPOrpaMmbl, pacHpeleNEHHbIM [0 TojaaM
o0ydeHusl, CTPYKTYpUpPOBAHO TakKuM o0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHITMITHATIBHBIM BOTIpOCaM oOOydYaromuecss oOpalaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MAaTE€MaTMYECKUMH TIIOHATUAMHM M  HaBbIKAMU  OCYIIECTBILIIOCH
MOCJIEZI0BATENBHO U MOCTYIATENbHO, C COOMIOIEHNEM IPUHLIMIIA TIPEEMCTBEHHOCTH, a
HOBBI€ 3HAHHS BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MaTeMaTHYeCKUX MpeaCTaBICHUN
oOyuatomuxcs ¢ 3I1P, pacmupsis u yryOusist e€, 00pa3yst TpoYHbIe MHOKECTBEHHBIC
cBsi3u. OO1me 1enu u3yyeHus: yueOHoro npenmMera «Maremaruka» NpeicTaBlICHbI B
Paboueit mporpaMMe 0CHOBHOTO OOIIET0 00pa3oBaHUs.

Oco0enHocTH 0TOOPA M aJANTAIIMN Y4eOHOI0 MaTepHasIa 0 MaTeMaTHKe

OOyuenne yueOHOMY mpeameTy «Maremarnka» CTPOUTCA Ha CO3JIaHHUH
ONTUMAJIbHBIX YCIIOBHM JJII YCBOCHHS MPOTPAMMHOTO MaTepuania o0ydaroIuMUcs C
3I1P. Bonbiioe BHUMaHUE yaesieTcss 0T00py yueOHOro MaTepuaia B COOTBETCTBUU C
MPUHIIUIIOM JOCTYMHOCTH TIPU COXPaHEHHWU OOIIero 0a30BOro0 YPOBHS, KOTOPBIM
JOJIKEH MO COJIEP KaHUI0 U 00beMY OBbITh aIaNTUPOBAHHBIM 7151 oOyyaromuxcs ¢ 311P
B COOTBETCTBMM C HMX OCOObIMH o0Opa3zoBaTeslbHbIMU MOTpeOHOCTsIMU. Cremyer
o0neryuTh oOBNaJeHUe MarepuanoM oOyvatouumuca ¢ 3IIP mocpencrtBom ero
JETaNbHOTO OOBSICHEHUSI C CUCTEMATHYECKUM IMOBTOPOM, MHOTOKPATHOM TPEHHUPOBKHU



B INPUMEHEHHHM 3HAHUM, HUCHOJb3ys NPUEMBl aKTyaldu3alUH (BU3yallbHas OIOpA,
aMsITKa).

[Iporpamma npeaycMarpuBacT BHECEHHE HEKOTOPBIX U3MEHEHHI: YMEHBILICHHE
o0beMa TEOPETHUUECKUX CBEJCHUMN, BBIHECEHUE OTEIbHBIX TEM WUIIU ILIEJIbIX Pa3/IesioB
B MaTepuaibl 1Jisi 0030pHOTO, 03HAKOMHUTEILHOTO U3yUYEHUSI.

N3MeHnenns nporpaMmbl B 5-9 kiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HaKOMUTENBHOM IUIAaHE PEKOMEHIYETCA H3y4aTh CIEAYIOIIME TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «Uumunap, konyc, mapy, «Kyow,
«IIpssmoyronpHbI napautenenumen», «llepemenienne Mo KOOPAWHATHOW MPSMOW»,
«Mopaynp uucnay, «HucinoBele NpoMEXYTKH»; «Macmrtady» (uM3yyaercs B Kypce
«I"eorpadus»); «M300paxkeHne reomeTpuyeckux (Uryp Ha HETMHOBAHHOM Oymare ¢
WCIIOJB30BAaHUEM LHPKYJIA, JMUHEWKH, YrOJbHUKA, TpaHCHOpTUpa», «JlnuHa
OKpykHOCTHY», «Ilnomane kpyray, «llapannensusie npsMsie», «llepnenauKynsipHbie
npsiMbeie», «OceBasg U IIEHTpajbHAs CUMMETPUN» (M3ydaeTcs B Kypce TeOMETPHH);
«beckoHeuHblEe TEPUOAMYECKUE NAECATUYHBbIE ApoOu. JlecaTuuHoe MNpHUOIMKEHNE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsbl).

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAyloIIMe TeMbl: «PenieHue
JOrMYecKun 3amau», «JlimHa orpeska», «lllkanspy, «PacnpenenurenbHbIl 3aKOH
YMHOKEHHUS», «3aMuch MPOU3BEACHUS C OYKBEHHBIMH MHOKUTEIIMIY, «IlocTpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIIETYATOU
oymare», «Jlenurenu u kpatHeie. [Ipusnaku aenumoctuy, «HanOonbimmit oOmumii
JeNUTENIb U HauMeHblliee ollee KpaTHoe. J[emuMOCTh CyMMBI U TIPOU3BEACHUS.
«IIpuBenenne apoOu K HOBOMY 3HaMeHarteno», «HaxokaeHue dvactu ueaoro u
nenoro mo ero 4vactuy. «OKpyTJieHHE IeCATHUYHBIX JpobOei». «PemieHue 3amad
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAKEHHIA
0 YCIOBHUIO 3adauu». BpIcBOOOAMBIIMECS 4Yachl MOXHO HCIOJB30BaTh Ha
MOBTOpeHUE (B Havalie ¥ KOHIIE yueOHOTO roja), Ha u3ydeHrue Haubosee TPYAHbIX U
3HaYUMBIX Te€M: B V Kjlacce — Ha pelIeHue YpaBHEHU, IPUBEACHNUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKCHHE U JCJIICHUE JECATUYHBIX Npo0eid, n3mMepenue yrios; B VI
KJIaCCE€ — JIEUCTBUS C MOJIOKUTEIBHBIMH M OTPULATEIBHBIMA YMUCIAMH, PEIICHUE
YpaBHEHUH, CIIO’KEHUE U BBIUUTAHUE YHUCEII, COACPKAIIUX LIETYI0 U IPOOHYIO YacTh,
HA YMHO>XEHHE U JIeJIeHUEe OOBIKHOBEHHBIX APOOEH.

Aureopa

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCS H3y4aTh CIEAYIOUIME TEMBI:
«ppaunoHanbHble yucina. [JeiicTBUTENbHbIEC Ynciiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTuIecKre NEUCTBUS C JACHCTBUTEIBHBIMU unciaMuy, «Haxoxaenue
NpUOJIMKEHHBIX 3HAYEHWM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUM TPEThEN U YETBEPTOU CTEIICHEW PA3JIOKEHUEM HA MHOXKUTENNY, «DYyHKIIUA

y =Vx u ee Tpadux», «IIOrpelmHOCTs U TOYHOCTh TPHOMIKEHND», «UeTHBIE U
HeueTHbIe ByHKIHIY, «DyHKIHsI y=x"», «DyHKIHS y= ax’, ee rpaduK U CBOMCTBA.
I'papuxu PpysKumil y= ax” + n u y=a(x-m)’, «YpaBHEHHE C JBYMs HEpPEMEHHBIMH U
ero rpaduk», «['paduueckuii cmocod® pemieHUs CUCTEMBI  yPaBHEHHI,
«M3o0parkeHne 4ieHoB apu(PMETUYECKON U TeOMETPUUECKON MPOTPECCHil TOUYKaMu



Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIA M 3KCMOHEHIMANbHBIN pocT. CloxkKHBbIE
IPOLICHTHI.

CrenyeT yMEHBIIWTh KOJIMYECTBO YAaCOB Ha H3ydeHUE Tem: «Dopmysiby,
«Jloka3zaTenbCTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHE C ABYMS HEU3BECTHBIMUNY,
«I"paduk TUHEHHOTO ypaBHEHUS C ABYMs NEpeMEeHHBbIMWY, «I'paduueckoe pelieHue
JIMHEWHBIX YPAaBHEHUW U CUCTEM JIMHEMHBIX ypaBHEHUI», «CBONCTBA KBAIPATUYHON
GyHKITUN.

BricBoOOMBIIIMECS Yachl PEKOMEHAYETCS HCIOJb30BaTh: I JIydllei
npopaboTKu Hambosiee BaXXKHBIX TeM Kypca: «Pemienue ypaBHeHui», «Pernenue
CUCTEM ypaBHEHUI», «COBMECTHBIE NEUCTBUS C Apo0sMm», «lIprumeHeHue cBONCTB
apu(MeTHUYecKoro KBaJApaTHOIO KOPHS»; Ha IOBTOPEHHUE, pEIIeHHEe 3a1ad,
npeoOpa30BaHUE BHIPAXKECHUI, a TAK)KE HA 3aKPEIIEHUE U3YYEHHOTO MaTepHaia.

I'eomeTrpus

CrenyeT OCHOBHOE€ BHUMAHHUE YJEIUTh MPAKTUYECKOW HANPAaBIECHHOCTU Kypca,
UCKIIIOYUB U YNPOCTUB HAWOOJEe CIOXKHBIA JUIsi BOCHPHUSTHS TEOPETUUECKUN
Marepuan. Ha ypokax reomeTpun HEOOXOAMMO MaKCUMaIbHO HCIOIb30BATh
HarJISIIHBIE cpeicTBa OOy4eHHs, OOJbIIe MPOBOJUTH MPAKTUYECKUX padoT ¢
y4daluMucs, pemath 3a1add. CTpouTh pelieHre 3a/1a4d mpu MOCTOSTHHOM OOpaIieHUH
K HarJISIIHOCTH — PUCYHKaM U YEPTEkKaM.

O3HakoMHUTENBHO naTh TeMbL: «TeopeMbl W JOKAa3aTEIbCTBO. AKCHOMBIY,
«/lokazarenbCcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHWME W  E€IMHCTBEHHOCTH
MIEPIICHIUKYJISpA K MpAMOW», «MeToa reoMeTpudeckux mecrt», «MeToa yIaBOeHHs
Mennansly, « Teopema Paneca u TeopemMa 0 NPOMOPUMOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHuUKa», «M3MeHeHHe  TPUTOHOMETPUYECKUX  (QYHKIUN  TpHU
BO3pacTaHuu yria», «@PopMynbl I paJdyCOB BIUCAHHBIX M OIMCAHHBIX
OKPYKHOCTEl  NPaBWIbHBIX  MHOTOYTOJIBHHMKOB»,  «YPaBHEHHE  MPSAMOW»,
«JIBmxenue», «CBoicTBa ABMXKEHUS», «TeopemMa 0 MPOU3BEACHUHU OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAIPaTe KaCATEIbHOW.

CnenyeT yMEHBIIUTh KOJMYECTBO 4YacOB Ha u3yuyeHHe TeM: «CHMMETpUYHbIC
¢urypel. OCHOBHBIE CBOWCTBA OCEBOM cuMMeTpum», «lleHTpanbHas cuMMeTpus»,
«ITapannenbubii mepenocy, «lloBopor», «IIpeobpazoBanue mnomodus. IlogoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 33a/laud Ha TMOCTPOEHUE C IMOMOUIBIO
UUPKYJISl W JIMHEMKW», «JlekapTOBbI KOOpPAMHATBI Ha IUIOCKOCTW», «Pemenue
TpeyroJbHUKOBY, «Ilomobue hurypy.

BricBoOOIMBIIIECS YaChl HCTIOIB30BATh HA PEIICHKE 3a/1a4 U TOBTOPEHUE.

BeposiTHOCTH M CTATHCTHKA

B cBs3u ¢ TeM, 4TO JMaHHBIM KypC BBI3BIBACT HAMOOJBIINE CIOKHOCTU IS
oOyuaroruxcst ¢ 3P, cBA3aHHbIE CO CHUXEHHBIM YPOBHEM pPAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOKHO CTPOUTHCA Ha 0A30BOM YPOBHE U
JOCTYITHOM JIJi1 Y4Y€HUKOB Marepuaie. OCHOBHOE€ BHUMAHHE CIIEIYET YIEIUTh
paszenaM, CBA3aHHBIMU C TOBTOPEHHEM IMPOWUJIEHHOTO MAaTE€pUaNId, YBEIUYUTH
KOJINYECTBO YIPAXHEHWW M 3aJaHHUM, CBA3AHHBIX C MPAKTUYECKOU NESTEIBbHOCTBIO
00yyYaroImuxcs.

HeoOxomumo mepecMOTpeTh COAEp)KaHHWE TEOPETUYECKOTr0 MaTepuaia u
XapakTep €ro M3JI0KEHUsA: TEOPETUYECKUM MaTepuall IPENOAHOCUTh B IMPOLECCE



peleHus 3a7ad W BBITIOJHEHUS 3a/laHUil HArJSITHO-TIPAKTHYECKOTO XapakTepa, He
TpeOOBaTh BBHIBOJA M 3alIOMHHAHHS CIOXHBIX (OPMYJI, PEHICHUS HECTaHIApPTHBIX,
TpynOEMKHUX 3aaHui. Psig TeM cieyer n3ydatb B 03HAKOMUTEIILHOM IIJIaHE.

depnepanpHas mTporpamMma MpeIOCTAaBISIET aBTOpY paboyeid HporpaMmbl
CBOOOJYy B paclpeelicHH MaTepraia 1o 4eTBepTsM (TpuMectpam). Pacipenenenue
BPEMECHH Ha M3YYCHUE TEM B TCUCHHE YIEOHOTO T0JIa CAMOCTOSTEILHO ONPEIEIIIeTCS
00pa3oBaTeNbHON OpraHU3alUeH U 3aBUCUT OT 0COOCHHOCTEW TPYIITBI 00YUaIOIINXCs
¢ 3I1P u ux ocoObIx 00pa3oBaTEIBHBIX MOTPEOHOCTEH.

Bunbl pesarenbHocTH  oOyuyawomuxcsa ¢ 3IIP, o0ycioBjieHHbIe 0CO0BIMU
00pa3oBaTeJbHBIMM NMOTPEOHOCTAMH M O0ecHeYMBAKIIHNE OCMbICJIEHHOE
0CBOEHME CO/IePKAHNM 00pa3oBaHus N0 npeaMery «MaremaTuka»

ConepxaHue BUIOB JesTeNbHOCTH oOyuvaromuxcsi ¢ 3IIP ompenensiercs ux
0coObIMU 00pa30BaTEIbHBIMU NOTPEOHOCTSIMU. [IOMHUMO MIMPOKO MCHOJB3YEMBIX B
DAOIT OO0 obmwmx 7151 Bcex 00yJaronuxcsi BUJ0B JACSITEIBHOCTH CIEAYET YCUIIUTD
BU/IbI JICATENBHOCTH CHELM(PUYUHbIE AJIs JaHHOM KaTeropuu AeTel, o0ecrneunBarome
OCMBICJIEHHOE OCBOEHHE COJEpKaHWd O00pa3oBaHUsl MO MNPEIMETy: YCHIICHUE
MPEAMETHO-TTPAKTUYECKON JESATENBHOCTH C aKTHUBU3ALMEH CEHCOPHBIX CHUCTEM;
YepelOBaHWE BHJIOB JEATEIbHOCTH, 3aJCHCTBYIONIMX pa3JIMYHbIE CEHCOPHBIE
CUCTEMBI; OCBOEHHE MaTepHuaia ¢ OOpPOil Ha allTOPUTM; «ITOIIATOBOCTHY B U3yYEHUU
Marepuana; WCIOJb30BaHUE JOMOJHUTEIbHOM BU3YaJbHOM OMOpPHI  (CXEMBI,
mabJIOHbl, OMOpPHBIE TAaOJIMIIBI); PEUYEBOM OTYET O TMPOLEcCe U pe3yibTare
NEeSTEIbHOCTH; BBINIOJHEHUE CIELHAIIBHBIX 33JlaHui, 00eCTIeUnBAIOIIUX KOPPEKIUIO
peryysauuu  y4eOHO-II03HABATEIbHON JESTEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3ynbTara.

@denepanbHas TEMaTHYECKass U TEPMHUHOJIOTMYECKAsl JIEKCUKA COOTBETCTBYET
DAOII O0O0.

Jst oOyuaromuxcst ¢ 3[IP cymiecTBEeHHBIM SBISIOTCS TPUEMBI pabOTHI C
JEKCUYECKUM MaTepuanioM 1o mpenmery. IlpoBoautcst cneuuanbHass pabora 1o
BBE/ICHUIO B aKTUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yyaeMble TepMHHBI BBOJATCS Ha TOJUCEHCOPHOM OCHOBE, 00s3aTesibHa
BU3YyalibHAs MOAJIEPAKKA, AITOPUTMBI pabOThI C ONPENEICHUEM, OMOPHBIE CXEMbI AJIs
aKTyalnu3aluyd TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IJIaHe

B cootBercTBUM c ®DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOI'0 00IIero o0pa3oBaHUs Y4eOHBIN mNpeaMer «MaTemaTukay
BXOJHUT B TMpeAMETHYI0 o0nacth «MaremaTuka M HMHGPOPMATHKA» M SBISAETCA
o0si3aTeNbHBIM NI u3ydeHus. B 5-9 kiaccax y4eOHBIM mpeamer «MaTeMaTtukay
TPaJAMIIMOHHO M3y4aeTcs B paMKax CIEIYIONIMX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kimaccax — KypcoB «AnredOpa» (BKIIouYas 3JIEMEHTHI
CTaTUCTUKU W Teopuu BeposTHocTeil) u «['eomerpusi». Hacrosimieit mporpammoit
BBOJIMTCSI CAMOCTOSTEIbHBIN YUEOHBIN Kypc «BeposTHOCTD U CTaTUCTUKAY.



OO61iee yncIo 9acoB, PEKOMEHIOBAHHBIX ISl U3YYCHUST MaTeMaTUKH (0a30BBIi
ypOBEHB) Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus, — 952 gaca: B 5 kmacce — 170
gacoB (5 yacoB B Hefleno), B 6 kinacce — 170 gacoB (5 yacoB B HeJeN0), B 7 Kacce —
204 gaca (6 yacoB B HeJeno0), B 8 kiacce — 204 gaca (6 yacoB B Heflen0), B 9 kiacce
— 204 gaca (6 4acoB B HEJIEJIO).

I[lnanupyemMblie pe3yibTaThbl OCBOCHUA Y4eOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOI0 0011ero 00pa3oBaHusi

W3yuenne MareMaTuKl Ha YpPOBHE OCHOBHOTO OOMIET0 0O0pa3oBaHUs
HaIpaBJICHO Ha JOCTHKeHHE oOydaromumucs ¢ [P ATM4HOCTHBIX, MEeTanpeIMETHBIX
Y IIPEIMETHBIX 00Pa30BATEIbHBIX PE3YIABTATOB OCBOEHUS yU€OHOTO MPEAMETA.

JInYHOCTHBIE  Ppe3yabTaTbl OCBOEHMS NPOrpaMMbl IO  MaTeMaTHUKe
XapaKTEepU3YIOTCA:

NATPUOTHYECKOE BOCIIMTAHHE:

IIPOSIBJIECHHEM MHTEpECa K IPOLUIOMY M HACTOSALIEMY POCCHUMCKON MaTEMaTHKM,
LIEHHOCTHBIM OTHOIIEHUEM K JTOCTHKECHHSIM POCCHUMCKUX MaTeMAaTUKOB U POCCUICKON
MaTEMaTHYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTVIKEHUI B JPYIMX HayKax U
MPUKIAAHBIX cepax;

rPaKAAHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHHUIO OOSI3aHHOCTEN TpaXkJaHWHA M peanu3ali ero
[paB, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBaX ()YHKIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SIBJICHUH, MpOLEAyp TpakJaHCKOro oOiiecTBa (Hampumep, BbIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMPOOJIEeM, CBSI3aHHBIX C
MPaKTUYECKUM TMPUMEHEHHEM JIOCTWKEHUM HayKH, OCO3HAaHHEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIMIIOB B IEATEIbHOCTH YUEHOTO;

TPY10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTUE B PpEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYeCKOM HaIpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaT€MaTU4eCKOIo
oOpa3oBaHus Ha TMPOTHKEHUUM BCEW JKU3HU IS YCHENTHOW mpodeccuoHalIbHON
JESTEIbBHOCTH M Pa3BUTHEM HEOOXONUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUAYaJIbHON TPAECKTOPUU OOpa30BaHUSI U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTEeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K  AMOILMOHAILHOMY H  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTH4eCKuX OOBEKTOB, 3a/lady, pEUICHUH, pacCyX JACHUI, YMEHHMIO BHJIETb
MaTeMaTH4eCKUEe 3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOTO MO3HAHMA:

OpUEHTalMel B JEATEJIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPENCTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTUS YEJIOBEKa, MPUPOIBI U
oOmiecTBa, MOHMMAaHHEM MaTeMaTHMYeCKOM HayKd Kak c¢epbl UeJoBeYeCKon
NESATENBHOCTH, 3TAOB €€ Pa3BUTHUS M 3HAYMMOCTU JUJISl PA3BUTHS LMBHIN3ALUM,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTHKH W MaTeMaTUYECKON KyJIbTYpOll KakK CpEeICTBOM
MIO3HAaHHUS MUpa, OBJAJEHUEM MPOCTEUIIMMU HABBIKAMU HCCIEAO0BATEIbCKOM
NEeSATENbHOCTH;



¢pusuyeckoe BocnuTaHue, (opMUpPOBaHUE KYJIbTYPbl 310POBbSI H
IMOLHMOHAJIBHOIO 0JIarONMOJIyYHsi:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHMYECKHE 3HAHHWA B HMHTEPECax CBOErO
30pOBBSl,  BEIAEHUS  3I0pOBOro  oOpa3a  KU3HU  (300pOBOE  IUTaHHE,
cOAJIaHCUPOBAaHHBIM  PEKUM  3aHATHUM W OTABIXA, peryisipHas Qundeckas
aKTUBHOCTh), C(POPMHPOBAHHOCTHIO HABBIKA pe(IeKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKoro e IpaBa JAPYyroro 4eJoBeKa;

IKOJIOTHYecKoe BOCIIUTAHUE:

OpHUCHTAIMEH HAa MPUMEHEHHE MAaTeMaTUUYECKUX 3HAHUU ISl pelIeHHs 3a/1ad B
00JIaCTH COXPAHHOCTU OKPY)KAIOIIECH Cpe/ibl, IUNTAHUPOBAHUS MOCTYIKOB U OLIEHKHA HX
BO3MOKHBIX TOCTEACTBUNA IS OKpPYKaloIIel Cpeabl, OCO3HAaHHEM TII0OAbHOTO
XapakTepa SKOJOTHIECKUX MPOOJIEM U MyTeH X PEIICHUs;

ajanTauusa K M3MEHSIOUIMMCH YCJIOBHSAM COLMAJIbHOW W NPUPOIAHOI
Cpeasbl:

TOTOBHOCTBIO K JIEWCTBUSAM B YCJIOBMSIX HEONPEACIEHHOCTH, IOBBIILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4e€pe3 MPAKTHUYECKYIO AESITeIbHOCTh, B TOM YHUCIIE
YMEHUE YUUTbCA Y APYTUX JIOJeH, IpUoOpeTaTb B COBMECTHON JEATEIBHOCTH HOBBIE
3HaHUS, HaBBIKU ¥ KOMIIETEHLIMU U3 OTIbITA IPYTHX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4HCIE
bopMynMpoBaTh UAEH, MOHATHUS, TUIOTE3bl 00 OOBEKTaX U SIBICHUSAX, B TOM YHUCIIE
paHee HE HW3BECTHBIX, OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAHUH H
KOMITETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CHUTyalMl0, BOCIHPUHUMATb
CTPECCOBYIO CHUTyallMI0 KakK BBI3OB, TpPEOYIOUUl KOHTPMEp, KOPPEKTHPOBAThH
NpUHUMAEMbIe peIICHHs] W JAEUCTBUA, (HOPMYIMpPOBaTh M OIEHUBATh PUCKA U
MOCJEICTBUS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHblIe pe3yJabTaThl:

B pesynprare ocBOeHHUs MpOrpaMMbl MO MaTeMaTHKE Ha YpPOBHE OCHOBHOIO
oOmero obOpasoBanusi y oOyuatomerocs ¢ 3[IP  Oynyr cdopMupoBaHsbI
MeETanpeIMETHbIE PE3YIbTaThl, XapaKTEPU3YIOIIHUECs] OBJIaJIECHUEM YHUBEPCAJIbHBIMU

MO3HAaBaTCJILHBIMU JICUCTBUSIMU, YHUBEPCAJIbHBIMU KOMMYHUKAaTUBHBIMU
JNEUCTBUSIMA U YHUBEPCATbHBIMU PETYIISITUBHBIMU JIEMCTBUSIMU.

OBaanenue YHUBEPCAIbHBIMHA Y4eOHbIMU N03HABaTeJbHbIMH
AEeUCTBUAMMU:

YCTaHABJIMBATh  MPUYUMHHO-CJICJACTBEHHbIE CBS3M B XOJE€  YCBOCHHS
MaTeMaTU4YeCKOro Marepuana;

BBISABJIATh JACHUINUT JAHHBIX, HEOOXOIUMBIX JJISI PEIIEHUs IOCTaBJICHHOM
3a/1auu;

C TIOMOIIbIO YUUTEJNsI BBIOMPATH CMOCOO pEIICHUST MaTeMaTHYECKOW 3ajauu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

OPUMEHSATh ¥ TPeoOpa3oBbIBATh 3HAKM W CUMBOJBI B XOJAE PEIICHUS
MaTeMaTUYECKUX 3a/1a4;

YCTaHABJIMBATh UCKOMOE U JIAHHOE MPH PEIICHUH MaTEMAaTHUECKOM 3a/1auu;

MOHUMAaTh W WHTEPHPETHPOBATH MHPOPMAIMIO PA3IUYHBIX BUIOB U (HOPM
MPECTABIICHHUS;



WLTIOCTPUPOBATH pelaeMble 3a7a4u rpauuecKuMu CXeMaMu;

3¢ (EeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMALIHIO.

INOHMMATh U UCIOJIb30BaTh MaTEMATUUECKHUE CPEICTBA HAMVIAAHOCTHU (TpaduKy,
auarpamMmbl, TaONMIBI, CXEMbl W Jp.) A8 WUIKOCTPAalUUU, WHTEpIpETaIuH,
apryMEHTaluu.

OBiageHue  yHUBEPCAJIbHBIMH  Y4eOHBIMH  KOMMYHUKATHBHBIMH
JAeUCTBUAMMU:

OpraHU30BbIBaTh Y4€OHOE COTPYJAHHYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUYUTEIEM U CBEPCTHUKAMM B IIPOLIECCE PELICHUS 3a4a4;

B3aMMOJICHCTBOBATh U HaXOUTh OOIIHME CTIOCOOBI paboThI; paboTaTh B TPYyIIIIE:
HAaXOAUTh O0OIee pelieHHe U pa3pemaTh KOHQIUKTHI HAa OCHOBE COTJIACOBAHMS
no3uUMid W y4yéTa  HMHTEpPEcOB;  ciaywaTbh  napTHEpa;  (HOpMyIupoBaTh,
apryMEHTUPOBATh U OTCTAauBATh CBOE MHEHHE;

IPOrHO3UPOBAaTh BO3HMKHOBEHHE KOH(IMKTOB NMPU HAIUYUM Pa3HBIX TOYEK
3peHusl U pas3peniarb KOH(JIUKTHI Ha OCHOBE y4€Ta MHTEPECOB M IO3ULUN BCeEX
Y4aCTHUKOB;

apryMEHTUPOBAaTh CBOIO IIO3ULMI0O U KOOPIHMHHMPOBATH €€ € IO3ULUAMU
napTHEPOB B COTPYAHHYECTBE IMpPHU BHIPAOOTKE OOILIEro pemieHus B COBMECTHOU
NEATEIIbHOCTH;

BBIMOJHATh CBOIO 4YacTh pPabOThI, JOCTUIAaTh KayeCTBEHHOIO pe3yjbTaTa u
KOOPAUHUPOBATH CBOU JIEUCTBHUS C IPYTUMH WICHAMU KOMAHJIBL;

OLICHMBATh Ka4y€CTBO CBOETO BKJIaJa B OOLIMI IPOIYKT.

OBJaieHNe YHUBEPCAIbHBIMHU YUYCOHBIMH PeryJISTUBHBIMHU ACHCTBUAMM:

CTaBUTh LIE€NW, BBIOMpPATh U CO3/1aBaThb AJITOPUTMBI IS pPELIECHUs Y4eOHBIX
MaTeMaTUYECKHUX MPoOIeMm;

IUIAHUPOBATh M OCYLIECTBIIATH NESITEIbHOCTh, HANPABICHHYIO Ha PEIICHUE
3a/1a4 UCCIIEI0BATENIBCKOIO XapakTepa.

dbopMynupoBaTh M YIEp)KMBaTh Y4eOHYIO 3aJady, COCTaBIIATh IUIaH U
MOCJIC0BAaTEILHOCTD JICUCTBUI;

OCYILIECTBIISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBHI,

KOHTPOJIUPOBAaTh  TMPOIECC W  pe3ylbTaT y4eOHOW  MaTeMaTUYECKOMN
NEeATEIIbHOCTH;

aJIeKBaTHO OIICHUBATh MPAaBUIBHOCTb WM OIIMOOYHOCTH  BBITIOJHEHUS
y4ueOHOM 3ajaud, €€ OOBEKTUBHYIO TPYAHOCTb M COOCTBEHHBIE BO3MOKHOCTU €€
peleHus;

CIMYaTh CHOCOO NEWCTBHUS M €ro Pe3ysibTaT ¢ 33JaHHBIM ATaJOHOM C IIEJbI0
0oOHapy>KeHHsI OTKIIOHEHUH U OTIMYMM OT 3TAJIOHA.

NPEeABUACTh TPYJHOCTH, KOTOPhIE MOTYT BO3HMKHYTH MPHU PEIICHUH y4eOHOM
3a/1a4y;

NOHUMATh MPUYHUHBI, 10 KOTOPHIM HE OBbUT JOCTUTHYT TpeOyeMblil pe3ynbTar
JESITeIbHOCTH, OINpPENENATh MO3UTHBHBIE W3MEHEHMsI W HalpaBJieHUs, TpeOyrolue
JanbHenIe paboThl;

PEryJIupoBaTh CIocO0 BHIPAKEHUS SMOLIMMA.

[IpenmeTHble  pe3ynapTaTbl  OCBOEHMS ~ OPOrpaMMbl IO  MAaTE€MATHKE
MPECTaBICHbI 1O ToJaM OOy4YeHMsI B paMKax OTAEIbHBIX Y4eOHBIX KypcOB: B 5—6



KJlaccax — Kypca «Maremarukay, B 7-9 kiaccax — KypcoB «Anredpay, «[ eomeTpusy,
«BeposATHOCTD U CTAaTUCTHKAY.



PABOYAA [TIPOTPAMMA YUEBHOI'O KYPCA «MATEMATUKA». 5-6
KJIACCBI

Hean n3yvyenus yueOHOro Kypca

[IpuopuTeTHBIMU 1EISIMU 00yUYEHHsI MaTeEMATUKE B 5—6 Kilaccax sIBISIOTCS:

" MOpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWUYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaroluX MPEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MaTeMaTHUECKOTO 00pa30BaHuUs O0yJarOIINXCS;

" pa3BUTHE WHTEJUICKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH OOyYarommxcsi ¢
3I1P, no3HaBaTenbHOM aKTUBHOCTH, WCCIENOBATENbCKUX YMEHUN, UHTEpeca K
V3YYECHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM Juisi HUX YpPOBHE K
OCO3HAHMIO B3aHMOCBA3M MAaTEMAaTUKU U OKPYXKAIOLLETO MUPa;

* (popmupoBaHue (QYHKIHOHAJIBHON MareMaTHYeCKOM TIpaMOTHOCTU: YMEHMS
pacrno3HaBaTh MareMaTHUYE€CKHE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYallUsX,
IIPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh ITOJYYEHHBIE pPE3YyJIbTaThl W OLEHUBAaTh HX HA
COOTBETCTBHE MPAKTUYECKON CUTYALUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MaTeMaTuku B S5—6 Kiaccax -—
apupmeTnyeckas 1 TeOMETpUYeCcKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroi, a B
TECHOM KOHTAKT€ M B3aUMOJCHUCTBUU. TaKke B Kypce MPOUCXOAUT 3HAKOMCTBO C
AJIeMEHTaMu aireOpbl U ONMUCATENbHON CTAaTUCTUKHU.

N3ydenue apudmernyeckoro mMarepuajga HAUMHAETCS CO CHUCTEMaTH3alluu U
Pa3BUTHUS 3HAHUM O HATypaJbHBIX YMCJIAX, MOJYYECHHBIX B HadaJlbHOM 1IKoJe. Ilpu
TOM COBEpIICHCTBOBAHUE BBIYUCINUTEIBHON TEXHUKM M (OPMHUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHWM COYETAaeTCs C Pa3BUTHEM BBIYMCIHMTEIBHON KYJIbTYpHI, B
YaCTHOCTH € OOy4YEHHEM MpPOCTEHIIMM NpuéMaM MPUKHIKH U OLUEHKU Pe3yIbTaTOB
BBIYMCIICHHH. M3ydeHue HaTypajbHBIX YMCEN NpoJoJDKaeTrcs B 6  Kiacce
3HAKOMCTBOM C Ha4aJIbHBIMU MOHATHUSIMU TEOPHUH JIEIIMMOCTH.

Jpyroii KpynHbIil OJ0K B COJAEpKaHUKM apu(PMETUUECKOU JTUHUU — 3TO JIPOOU.
Hayano n3ydennst 0OObIKHOBEHHBIX U JIECATUYHBIX Ap0oOei OTHECEHO K 5 kiaccy. DTo
MEPBbI ATanm B OCBOCHHMM APoOEil, KOrja MpOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
UIesIMHU, TMOHATUSAMH TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEANIECTBYET U3YUCHUIO JECATUYHBIX IPpOOeH, YTO 1EIecO00pa3HO
C TOYKM 3PEHUSA JIOTUKU HW3JIOKEHUS YUCIOBOM JIMHUM, KOTJAa NpaBWJia JEHUCTBHUM C
JACCSITUUHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YK€ HW3BECTHBIMU aJITOPUTMaMHU
BBITIOJTHEHUS JEHUCTBUI ¢ OOBIKHOBEHHBIMH JPOOsIMH. 3HAKOMCTBO C JAECCSITUYHBIMU
ApOOSIMH PacCHIMPUT BO3MOKHOCTH JJISi TOHMMAaHUSA OOYYarolMMHCS MPUKIATHOTO
MIPUMEHEHUST HOBOW 3aIlMCH NIPU W3YUYEHUU JIPYTUX MPEAMETOB U IPHU MPAKTUYECKOM
ucronb3oBanud. K 6 kimaccy OTHECEH BTOpPOW JTam B M3YYCHHHM OpoOeH, Te
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHHs IpoOei,
OCBOCHHME  HOBBIX  BBIYUCIIMTEIBHBIX  QJTOPUTMOB, OTTAYMBAaHUE  TEXHUKHU
BBIUMCJIEHU, B TOM YHMCJI€ 3HAUEHUHN BBIPAXKEHUH, COAEPKAIINUX U OOBIKHOBEHHBIE, U



JeCsITUUHBIE APOOU, YCTaHOBJICHHE CBS3EH MEXIy HUMH, PacCCMOTPEHHUE MPHUEMOB
pelieHus 3aa4d Ha Jpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C ITOHITHEM
IIPOLICHTA.

OCo0eHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TAK)K€ MOTYT PacCMaTpUBaTbCS B HECKOJIBKO 3TanoB. B 6 kiacce B
HaqyaJle u3y4eHHst TeMbl «lloJ0KHUTENbHBIE U OTPULIATENIBHBIE YMCIIA» BBIICIACTCS
noarema «Llemple uymcia», B paMKax KOTOPOW 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCIAaMUA W JEUCTBUSMHM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMHA YHCIIAMH
IIPOUCXOJUT HA OCHOBE COAEPKATEIBHOI0 MOAXO0AA. JTO MO3BOJSET HA JOCTYITHOM
YPOBHE ITO3HAKOMHUTH YYAIIUXCS NPAKTHYECKM CO BCEMHM OCHOBHBIMHM MOHSTHSMU
TEMbI, B TOM YHCJI€ U C MpaBWIAMHU 3HAKOB IPHU BBIIOJHEHUU apu(PMETHIECKUX
neicTBuid. M3ydeHue palMOHAIbHBIX YHUCEI Ha 3TOM HE 3aKOHYMTCS, a Oyjaer
MIPOJIOJKEHO B Kypce anreOpbl 7 Kilacca, YTO CTAHET CIEAYIOIIUMM IPOXO0JIOM BCEX
NPUHLMIIMAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JieJIeHUe TPYyAHOCTEH obserdyaer
BOCHPUATHE MaTepuaya, a paclpeiesieHUe BO BPEMEHHM CIOCOOCTBYET MPOUYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHuM peleHUI0 TEKCTOBBIX 3a/ady B 5—6 Kiaccax HCIOJIb3YIOTCS
apumernueckue NpuéMsl perieHus. TekCToBbIe 3a7auu, peulaeMble Ipu oTpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTW, Ha TMOKyOKd, Ha paboTy u
ITPOU3BOJIUTENBHOCTh, HAa NPOLIEHTHI, Ha OTHOLIEHUS W mHponopuuu. Kpome Toro,
oOy4Jaroniecsi 3HaKOMSTCS C MpUEMAMM pElIeHUsl 3ajad nepedopoM BO3MOMXKHBIX
BApUAHTOB, ydarcs paboTaTh ¢ MHGOpMaLMEN, IpencTaBlieHHol B ¢opme TadJuIl
WJIY JUArpaMM.

B ®epepanbHoil paboyedt mporpamMme TPEeAyCMOTPEeHO (hopMHpoBaHUE
MPOTEIEBTUUECKUX aIreOpandecKux NpeacTaBieHni. bykBa Kkak CHMBOJI HEKOTOPOTO
4yuciaa B 3aBUCMMOCTH OT MAaTEMaTHYECKOIO KOHTEKCTAa BBOJIMTCS IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA IMIMPOKO HMCHOJBb3YETCS MPEXKIEe BCEro s 3amucH OOLIMX
YTBEpXKACHUM W TOpeasokeHuil, (opmysa, B YaCTHOCTU MJii  BBIYUCICHUS
r€OMETPUYECKUX BEJIMUMH, B KAYECTBE «3aMECTUTEIIS) YUCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAsI TE€OMETpPHUS,
HampaBJICHHAss HAa  pa3BUTHE OOpPAa3HOrO  MBIIUICHUS, TMPOCTPAHCTBEHHOIO
BOOOpaXEHUS, H300pa3UTENbHBIX YMEHUH. OTO BaXHBIA 3Tall B HW3YYCHHUHU
F€OMETPUHM, KOTOPBI OCYIIECTBISIETCS HA HAISAHO-IPAKTUYECKOM  YPOBHE,
OMMpaeTcsd Ha HarIAHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bounblias poiib
OTBOAMUTCS MPAKTUYECKON JEATEIIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaroiyecss 3HAKOMSTCS C TE€OMETPUYECKUMH (UTypaMu Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C WX MPOCTEHIIMMH KOH(PUTypalMsMu, ydarcs H300paxarb HUX Ha
HEJIMHOBAaHHOM M KJleTyaTol Oymare, paccMaTpHUBAaIOT MX MpoCTeiline cBoiicTBa. B
MpoLecce U3yYeHUs! HarjsAHON T€OMETPUN 3HaHUs, TOJyYeHHbIE 00Yy4arolIUMHUCS B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIUPSAIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe



CormacHo yueOHOMY IIaHYy B 5—6 Kjaccax H3Yy4aeTcs WHTETPUPOBAHHBIN
npeamer «MaTemaTtukay, KOTOPBIH BKIIOYAeT apuPMETHUSCKUd MaTepual u
HATJSIAHYIO TEOMETPHIO, a TaKKe TMPOTEIEBTUICCKUE CBEACHHUS W3 areOphl,
AJIGMEHTHI JIOTUKU U Hadaja OMUCaTeIbHOW CTaTUCTHUKH.

Y4eOHbIH TTaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—06 Ki1accax OTBOJUT HE MEHEE S5
y4eOHBIX YaCOB B HEJENIO B TEUCHHE KaKIOTo rojia o0yueHus, Bcero He MeHee 340
y4eOHBIX YacCOB.

COJEP)XAHUE YUEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUST)

S KUIIACC

HarypajbHble 4ncia v HYJIb

HatypaneHoe uwncno. Psa Harypanpnbix uucen. Yucno 0. M3oOpaxenue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJIMHATHOU (YUCIIOBOI) MPSIMOiA.

[To3unnoHHas cuUcTEMA CUYHCIECHUA. *PuMckas HyMmepanus Kak IpuMep
HETIO3HIMOHHON CHCTEMbI CUMCICHAT™ . JlecsTnuHas cuctema CUMCIICHUS.

CpaBHEHME HATYpaJIbHBIX YHCEJ, CPABHCHUE HATYPaJbHBIX YHCENI C HYJEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€eHWE HATyPaJbHbBIX YUCEN.

Clio)keHue HaTypajbHBIX YMCEI; CBOMCTBO HYJS NPHU CIOKEHWUU. Beruutanue
KaK JIelcTBHE, 0OpaTHOE CJIOKEHUIO. YMHOKEHUE HATYpaJbHBIX YHCEN; CBOWCTBA
HYJIA U €IMHULIBI TIPU YMHOKEHHH. [[ereHune kak JeiicTBue, 00paTHOE YMHOKEHHIO.
KomrionenTsl  neucTBuM, CBs3b  Mexay Humu. IIpoBepka  pesyibrara
apudmeTHdyeckoro jaedcTBus. llepemecTuTebHOE W COUYETATEIIbHOE CBOWMCTBA
(3aKOHBI) CJIOXKEHUS ¥ YMHOXXEHHUS, *paclpeiesIuTeIbHOE CBONCTBO (3aKOH)
YMHOXEHHUS*.

Hcnonb3oBanue OyKB Jyisi 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIllUCH
CBOMCTB apu(hMETUUECKUX JCHCTBUM.

*JlennTenn W KpaTHblE 4ucia™, pasnokeHue Ha MHOxurtenu. [Ipocteie u
cocraBHble yncna. *[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9%, Jlenenue ¢ octaTkom.

CreneHb C HaTypajgbHbBIM TIOKA3aTelieM. 3alkCh YHWCIA B BHUAE CYMMBI
pa3psIHBIX CIAracMbiX.

HucnoBoe BbIpakeHUE. DBplUuCieHHE 3HAYEHWM YHCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJIHEHUsS  JelcTBUM.  Mcmonp30oBaHWME  NpU  BBIYKMCIEHUSAX
MIEPEMECTUTENBHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOKEHMUS,
*pacnpeneauTeIbHOrO CBOMCTBA YMHOKEHUS ™.

Jpodu

[IpencraBienne o Japobw Kak crmocoOe 3alMcH  YacTH  BEIWYUHBI.
OO0bikHOBeHHBIE ApoOu. [IpaBuibHBIE U HenpaBUiIbHBIE ApoOu. CMmenranHast Jpoob;
MpEeJICTABJICHUE CMEIIaHHOW JApoOM B BUJIC€ HENMPABUIBLHOM JpOOM U BBIJICIICHHE
I[EeJI0OM YacTH 4uclia U3 HempaBWJIbHOM Jnpoou. M3o0pakeHue apoOer ToukaMu Ha
qucaoBoi npsmoit. OcHoBHOE cBOMCTBO Apoou. *Cokparnienue npooeit. [IpupeneHue

1
3,H€CI) Hu gaJjice * *0003HAYEHBI TEMBbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIIbHOM IUIAHEC. Heuaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3ydaceMoro mMarepuala.



Apodu K HOBOMY 3HaMeHatento *. CpaBHeHuUE 1po0eit.

CrnoxxeHre M BblYUTAHUE JpoOed. YMHOXKEHUE U JelieHue apo0eii; B3auMHO-
oOpaTHbie podu. *HaxoxkneHne 4acTu 1eJI0r0 U LEJI0Tro MO €ro 4YacTu *.

Hecarnunas 3anuch apoOei. IlpeacraBieHune IecATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOU. M300pakeHne MeCATHYHBIX ApOOeH TOUKaMU Ha YUCIIOBOM MPSIMOIA.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckue JEHUCTBUS C JECATHUUHBIMU JIpoOsmu. *OkpyrieHue
JECATUIHBIX IPOOeii™.

Pemenne TeKCTOBBIX 32124

Pemenne TekCTOBBIX 3aday  apudMeTHYecKuM crmocoOoMm. *Perienue
JOTMYECKHUX 3adad. Pemienuwe 3amay nepedOpoM BCEX BO3MOXKHBIX BapHUaHTOB ™.
Hcnonb3oBaHue MpHU peLICHUH 3324 TAOJIUI] U CXEM.

Pemenne 3amad, coaepkalmx 3aBUCHUMOCTH, CBSA3BIBAIOIINE BEJIMYHMHBI:
CKOpPOCTb, BpEMsI, pACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTb. ENUHULIBI U3MEPEHUS:
Macchbl, 00bEMA, 1IEHBI; PACCTOSAHUS, BPEMEHHU, CKOPOCTU. CBs3b MEXIY €IUHUIIAMU
M3MEPEHUS KaXI0W BEITUUUHBI.

Pemienne oCHOBHBIX 3aj1a4 Ha IPOOH.

[IpencraBienue NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinuele mnpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTI'OJIbHUK, OKPYKHOCTb, KpyT. YToi. [Ipsamoi,
OCTpBIW, TYIION U pa3BEPHYTHIE YTJIbI.

JInuHa oTpe3ka, METpUUECKHE €AWHHUIILI UIMHBI. [[JInHA JTOMaHOH, MEpPUMETP
MHOT'OYTOJIbHUKA. MI3MepeHne 1 mOCTpOEHHE YIJIOB C HOMOIIBIO TPAHCIIOPTHPA.

Harnsigueie mnpencraBieHuss o (Qurypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJILHUK, KBaJpaT; TPEYroJIbHUK, *0 paBeHCTBE GuUryp *.

N3o6paxkenne ¢uryp, B TOM dmcie Ha Kierdatoi Oymare. *Iloctpoenue
KOH(urypanuii U3 dactei MpsiMOil, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KIIETYATOU
Oymare*. Mconp30BaHKe CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4ucjie (Guryp, m300pak€HHBIX Ha KJieT4aTod Oymare.
Enunuibl u3mepenus mioniaau.

*Harnsgapie mpecTaBlIeHns O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOIbHBIHN
rapasuiesernuIies, KyO, MHOT'OTPaHHUKH. N3obpaxkenue MIPOCTENIINX
MHOTOTpaHHMKOB. Pa3BépTkn kyba wu mnapawtenenunena. Co3naHue MoACIEH
MHOTOIPAaHHUKOB (M3 OyMaru, NpOBOJIOKH, TIACTUIIMHA U JIp.)*.

*OO0bEM TPSAMOYTOJBHOTO TMapajenenumena, kybda. EnuHuiel u3MepeHus
o0BbEMa *.

6 KJIACC

HartypajabHble unciaa

Apudmernueckre IEWCTBHSI C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YucrioBble BBIpAKEHUS, MOPSIIOK NEUCTBUM, UCIIOJIb30BaHUE CKOOOK. Mcnonb3oBanue
IPU BBIYHUCICHUSAX IEPEMECTUTEIBHOIO M COYETATENIIBHOTO CBOMCTB CJOKEHHUS U



YMHOXXEHHMSI,  *paclnpeienuTeNbHOrO0  CBOMCTBA  yMHOXKEHHs.*  OkpyrieHue
HaTypaJbHBIX YHUCEIL.

Jlenurenu U KpaTHbIE YKCIa; *HAMOOJBLINI OOIIMN JENUTENb U HAUMEHBIIIEE
oOuiee kpaTHoe. JleTuMOCTh CyMMBI U TIPOU3BeIeHUS *. JleieHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApoOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIlleHHE IpOOCH.
CpaBHeHHMe U ynopsaounBaHue JpoOeil. Pemenue 3amay Ha HaXOXKACHUE YAacTU OT
LEJ0oro M ULEeJoro mo ero 4vacth. JI[poOHOoe 4YuCao Kak pe3ynbTar JeleHUS.
[IpencraBnenne AecATUYHOW ApOOM B BHJE OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
npe/cTaBiICHUs] OOBIKHOBEHHOM NIpoOM B BUJIE AecATUYHOU. JlecaTuunbie apodu u
MeTpuuecKas cucrtema mep. ApudMeTHUecKre NeUCTBUS U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JECITUYHBIMU JPOOSMHU.

OtHowienue. Jlenenue B JaHHOM OTHouleHUHM. *Macmra®*, mnpomopius.
IIpuMeHeHre nTpoNopLUi PY PEILIEHUH 3a/1a4.

[TonsiTne npoueHTa. BerauciieHne MpoueHTa OT BEJIUYUHBI U BEJIUYUHBI 110 €€
IpPOLEHTY. BbIpakeHHe MpOLEHTOB NECATUYHBIMU Jpo0simu. Pemenue 3amau Ha
IIPOLICHTHI. BhIpakeHNE OTHOLLIEHUS BEJINYUH B IIPOLICHTAX.

ITost0:kMTENBHBIC M OTPULATEIbHbBIC YHCIIA

[TonmoxkuTenpHble W OTpULATENbHbIE 4Mcaa. Llemple udncna. *Monyie 4wncia,
reoMeTpuyeckas HHTeprnpeTanus Moxayis uucna*. H3oOpaxeHue uucen Ha
KOOPAWHATHOM MPSAMOU. *YHCIIOBBIE TPOMEKYTKH *.

CpaBHeHue uwMcel. ApUPMETHUYECKUE JIEUCTBHUS C TIOJOXHUTEIbHBIMU H
OTPULIATETbHBIMHU YHUCIIAMHU.

[IpsiMmoyroJyibHasi cucTeMa KOOpJAMHAT Ha IUIocKocTH. KoopauHaThl TOYKM Ha
MJIOCKOCTH, adciucca u opauHara. Iloctpoenue Touek u Guryp Ha KOOPAMHATHOU
IJIOCKOCTH.

BykBeHHBIe BbIpasKeHUs!

[Ipumenenne OyKB JJisl 3aITUCU MaTEeMAaTUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JeHcTBUN. *ByKBEeHHBIE BBIPDRKECHHUS M YHCIIOBBIC
IIOJICTAHOBKU.* ByKBEHHBIE DPAaBEHCTBA, HAXOXKJIECHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynsl; GopMysIbl IEpUMETpa U IUIOIMIAM NPSIMOYTOJIbHUKA, KBaapara, *o0béma
napajuieyenuneaa u kyoa*.

PemeHne TekCcTOBBIX 33124

Pemenne TekcTOBBIX 3adad  apuMETHYECKUM crocodboM. *Pemenue
JOTHYeCcKUX 3ajad. Pemienue 3a1au nepedOpoM BCceX BO3MOKHBIX BApUAHTOB. *

Pemenue 3amau, coaepxaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMS, PACCTOSIHUE; LIEHA, KOJIUYECTBO, CTOMMOCTb; TPOU3BOIUTEIIBHOCT,
BpeMs, 00bEM palboThl. EOWMHUIBI M3MEpeHHus: MacChl, CTOMMOCTH; PAaCCTOSHHS,
BpeMEHHU, CKOPOCTU. CBS3b MEXKy €IMHHUIIAMHU U3MEPEHUS KKI0M BEITMUUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOIIEHUEM, IPOMOPLIMOHATIBHOCTHIO BEJIMYMH,
MPOLIEHTaMH; pPEIeHHE OCHOBHBIX 3a]1a4 Ha APOOU U MPOLEHTHI.

*OLeHKa 1 IPUKUIKA, OKPYTJIEHUE pe3ybTara .

*CocraBneHne OyKBEHHBIX BBIPAKEHUI MO YCIOBUIO 3a/1a4H *.

[IpencraBieHne AaHHBIX C TMOMOLIbI0 TabOnui W guarpamm. CronOuaTbie
JUarpaMMbl: YTEHUE U MOCTPOECHHE. UTEHHE KPYTOBBIX HArpamM.



Harasgnas reomerpus

Harnsiguele npencrtaBieHuss o (uUrypax Ha IUIOCKOCTH: TOYKa, HpsAMasd,
OTpE30K, JIy4, YroJl, JIOMaHas, MHOTOYI'OJIbHHK, YETBIPEXYIOJbHUK, TPEYTOJIbHUK,
OKPYXXHOCTb, KPYT.

*B3aMMHOE pacCIIOJIOKEHUE JABYX IMPSAMBIX Ha IIOCKOCTH, I1apaJuICIIbHBIE
OpsiMble, TNEPHNEHIAUKYJSIPHBIE TpsiMble™. M3MepeHne pacCTOSHUM: MEXIYy IBYMs
TOYKaMH, OT TOYKH J0 IIPSAMOM; JJIMHA MapIIpyTa Ha KBapPaTHOU CETKeE.

WN3mepeHne W TNOCTPOEHHME YIJIOB C IOMOIIBI TpaHCHOpTHpa. Buabl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, MIPSIMOYTOJIBHBIN, TYHNOYTOJIbHBIM;
paBHOOEIPEHHBIIH, PABHOCTOPOHHUM. YeThIpEXYTONBHUK, [IPUMEPBI
YETBIPEXYTOJIBHUKOB. 1IpAMOYTrONbHHK, KBaapar: HUCIOJIb30BAaHUE CBOWCTB CTOPOH,
yIJ0B, auaroHaned. *M3o0paxeHue reomMeTpuyeckux (Uryp Ha HEITUHOBAHHOM
Oymare ¢ UCIOJb30BAHUEM LHPKYJS, JUHEHKH, YTrOJIbHUKA, TpaHCHIOpPTHpA*.
[TocTpoenus Ha kieT4aToi Oymare.

[lepumerp MHoroyronbHuka. [loHsiTHe mowaaun QGUIypel;  €IUHUIIBI
u3MepeHnus miowaau. [pubnmkénnoe nuaMepenue mwiouiaau Guryp, B TOM 4ucie Ha
KBajgpaTHOM ceTke.* [IpubmmkEHHOE H3MEpEeHHE JUIMHBI OKPYKHOCTH, IUIOIIAIH
Kpyra*,

*CuMMeTpus: LIEHTpajbHasA, OCeBas W 3epKajbHas cummeTpuu. [loctpoenue
CUMMETPUYHBIX QUryp *.

*Harysinabie IIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX durypax:
napauienenunesn, KyO, mOpu3Ma, NUpaMHAa, KOHYC, LWIMHIAp, Map W cdepa.
N300paxkeHre MmpocTpaHCTBEHHBIX (Quryp. [Ipumepsl pa3BEPTOK MHOTOIpaHHUKOB,
uuauHApa U koHyca. CoznaHue Mojenedl MpoCTpaHCTBEHHBIX (Guryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTUIIUHA U JIp.).

[Tonarue oOBEMaA; eaUHUIBI U3MEpeHUs: 00bEmMa. OO0BEM MPSAMOYTOJBHOTO
napajienenumneaa, kyoa*.

IIJTAHWUPYEMBIE TTPEJIMETHBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMUBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJDKHO 00ecreunBaTh JOCTIDKCHHE CIEAYIOMUX MPEIMETHBIX 00pa30BaTelIbHBIX
pE3YyIbTATOB:

5 KUIIACC

Yuciia ¥ BBIYUCTICHUSA

OpueHTupoBaThCS B TMOHATHAX M ONEpUpOBaThH Ha 0a30BOM YpOBHE
TepPMUHAMHU, CBS3aHHBIMH C HATYpaJIbHBIMU YHUCJIAMH, OOBIKHOBEHHBIMH W
JECATUIHBIMH IPOOSMH.

CpaBHUBaTh W yHOOPSJOUMBATH HATypaJbHbIE YHWCJAa, CpPaBHUBATh B
MPOCTEHNIINX CITy4yastx OOBIKHOBEHHBIE IPOOH, AECATHYHBIE TPOOU.

CooTHOCUTH ~ TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mpsMoll ¢
COOTBETCTBYIOIIUM €U YHCIOM M H300pakaThb HATypaJbHbIE 4YMCIa TOYKAMH Ha
KOOPAMHATHOM (YMCIIOBOM) MIPSMOM.



Bremonusate apudmerndyeckue AEWCTBUS C HATYpPaJIbHBIMH UYUCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUILINX CITydasiX.

BBINOTHATE NPOBEPKY, MPUKUAKY PE3YIbTATA BHIUUCICHUI.

OKpyIJISITh HATYpAJIbHBIE YHUCIIA.

Penienne TeKCTOBBIX 3a7a4

PemaTte TekcToBBIE 3amauM apU(METUYECKUM CIOCOOOM U C MOMOIIBIO
OpraHMW30BaHHOTO KOHEYHOIro Iepedopa BceX BO3MOXKHBIX BapuHaHTOB (Tpu
HEOOXOJIMMOCTH C HAIPABJISIOMICH MTOMOIIIBIO).

Pemate 3amauu, cojaepXkamiye 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEMS, PACCTOSIHUE; IIEHa, KOJIMYECTBO, CTOUMOCTH (IIpH HEOOXOAUMOCTH C
MCIOJIb30BaHUEM CIPABOYHON HHPOPMAITHIH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIIbI, 0003HAYEHUS MIPU PEIICHUU
3azay.

[Tosb30BaThCs OCHOBHBIMM €IMHUIIAMHU U3MEPEHUS: LIEHBI, MACChl; PACCTOSHHUS,
BPEMEHHM, CKOPOCTH; BBIpaXKaThb OJHM E€IUHUIBI BEIUMYMHBI 4Yepe3 Jnapyrue (mpu
HEO0OXOJMMOCTH C OIOPOI Ha CIPABOYHYIO HH(POPMALIHIO).

W3Bnekaty uH(pOpMalLMi0, NPEICTaBICHHYIO B TaOnuile, Ha CTOi04YaTOU
JuarpaMMe, WHTEPIPETUPOBATH IPEICTABICHHBIE JAaHHBIE, MCIOJb30BAaTh JaHHBIC
IIPU PELLICHUH 3a/1a4.

Harasignas reomerpus

[Tonb30BaThCAd T€OMETPUYECKUMH TMOHATUSAMU: TOUKA, IpsiMasi, OTPE30K, JIyY,
YT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpPYT.

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOUIETO MHpa, HMELUX (opMy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TTPH HEOOXOJMMOCTU IO BHU3YaJbHOM OMOpE,
CBA3aHHYIO C yIJaMU: BEPILIMHA, CTOPOHA; C MHOIOYIOJbHUKAMH: yTOJ, BEpPILIMHA,
CTOpPOHA, INaroHaJIb; ¢ OKPY’KHOCTBIO: pauycC, UaMETp, LIEHTP.

N300paxaTh H3y4eHHbIE TIE€OMETpHUYEcCKHe (UTyphl Ha HEIMHOBAHHOM U
KJIET4aTOM Oymare ¢ MOMOILbIO LUPKYJIS U JINHEHKH (IIOCTIE COBMECTHOTO aHAJIN3a).

HaxonuTe JIMHBI OTPE3KOB HENOCPENCTBEHHBIM H3MEPEHHEM C ITOMOILBIO
JMHENKH, CTPOUTh OTPE3KM 3aJaHHOW [UIMHBI, CTPOUTH OKPY>KHOCTH 33JaHHOTO
paauyca.

Hcrnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJIBHHMKA, KBaapaTa JUIsl UX
MOCTPOEHUS, BEIYMCIICHUS TUIOIIAIA U IEPUMETPA.

Boluucnate nmepumeTp M IUIONIAAb KBajapaTa, OPsIMOYTrOJIbHUKA, (QUryp,
COCTABJICHHBIX W3 MPSIMOYTOJbHUKOB, B TOM 4HCIe (QUTYp, H300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCd OCHOBHBIMM METPUYECKMMHU E€IUHUIAMU HW3MEPEHUs JUIMHBI,
MJIOLIA/M; BBIPAXaTh OJJHU €IMHUIIBI BEJIMUMHBI Yyepe3 Apyrue (Ipu HeoOXOAUMOCTH
C OIOPOil Ha CIIPABOYHYIO HH(OPMALIHIO).

Pacno3naBate mapajuienenunesn, KyO, HCHOJIB30BaThb  TEPMHUHOJIOTHUIO:
BEpILKHA, peOpo TpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS Mapaieienumnena, Kyoa.

Boruncnsate 00b€M KyOa, mapajjiesienunena Mo 3aJaHHBIM H3MEpeHUusiM (C
OTIOPOM HA AJITOPUTM Yy4YEOHBIX JCUCTBUI), MOJH30BATHCA EAMHUIIAMHU H3MEPEHUS
o0BEMma.



Pemiath HeCHOXHBIE 33a4yd HAa HM3MEPEHHE T'€OMETPUYECKHUX BEJIMYUH B
MPAKTUYECKUX CUTYyalusX (Ipu HEOOXOAMMOCTH C BU3yaJIbHOW OTIOPOHA).

6 KIIACC

Yucsia v BbIYMCIEHUS

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
TEPMUHAMU, CBS3aHHBIMHU C Pa3JIMYHBIMU BUJAMHU YHUCENl M CHOCOOAMU UX 3alucH,
NEPEXOAUTH (€CIU ITO BO3MOXKHO) OT OJIHOM (hOpMBI 3allUCH YUCIIA K IPYTOH.

CpaBHUBaTh M yHOPSAIOYMBATH II€JIbIE YMCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BrinonHaTh aprudpMeTHdecKre 1eHCTBUS C HATypaIbHBIMU U IEIBIMU YHCIIAMHU,
OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMHU, MOJTOKUTEIBHBIMU U OTPHUIATEIHbHBIMU
YUCIIAMH.

Briuncnars 3Ha4€HUST YUCTOBBIX BhIPAXKEHUM, BBIMOIHATh TPUKUIIKY U OLICHKY
pe3yJibTata BBIUMCICHUI; BBINIOIHATH MPEOOpPa30BaHUSI YUCIOBBIX BBIPAKCHHUM Ha
OCHOBE CBOWCTB apu(PMETHUECKUX JECHCTBUM.

COOTHOCUTHP TOYKY Ha KOOPAWMHATHOW MNPSIMOM C COOTBETCTBYIOIIUM €U
YUCJIOM U M300pa)kaTh YKClia TOUKAaMU Ha KOOPAMHATHOM MPSMOM, HAXOAUTh MOTYJIb
qucia.

COOTHOCUTH TOYKH B IPSMOYTOJBHOM CHCTEME KOOPAHMHAT C KOOpAMHATaMU
3TOU TOYKH.

OxkpyrasTh LeNble 4YKClia U JIeCATUYHBIE ApoOu (1o oOpasily), HaXOJHTh
MPUOJIMIKEHUS YUCET.

YucaoBbie 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTUpOBaThCS B TMOHATUSX U ONEpUpPOBaTH Ha ©0a30BOM YpPOBHE
TepMUHAMU, CBS3aHHBIMU C 3aIllMChI0 CTENEHW YKCJIa, HAXOJIUTh KBaJpaT U KyO
YuCJaa, BBIYUCIATh 3HAUYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAKECHHUH, COACpPKAIIUX
CTEIEHHU.

[Tonp30BaThCA MpU3HAKAMU ACIUMOCTH (MPpU HEOOXOAMMOCTH C OMNOpPOM Ha
aJITOPUTM IPaBUIIA), PACKIIA/IbIBATh HATYpAJIbHBIC YUCIIA HA TPOCTHIE MHOKUTEIIH.

*TTonbp30BaThCsl MACIITAOOM *, COCTABIIATH POMOPILIUU U OTHOILLIEHUS.

Hcnonp3oBaTh OyKBBI JJi1 0003HAYEHUS YMCEI MPU 3aMKUCA MAaTEMATHYECKUX
BBIPDOKCHHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKCHUH, OCYIIECTBISS
HEOOXOMMBIC TOACTAHOBKM W TIpeoO0pa3oBaHus (C OTMOPOM Ha alrOPUTM y4eOHBIX
JTEUCTBUM ).

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PemieHne TekCcTOBBIX 33124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7a4d apU(PMETUUECKHUM CIIOCOOOM C
OIIOPO¥W Ha BOIPOCHBIN IUIAH.

Pematsp MPOCTENIINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPONOPLUHOHAIBHOCTBIO BEIMYMH, MPOLEHTAMH; PENIaTh TPU OCHOBHBIE 33/1a4d Ha
JpOOU U TPOLEHTHI.

Pemate 3amaun, copepkalpe 3aBUCMMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpeMs, paccTosiHue, LIEHA, KOJIMYECTBO, CTOUMOCTB;



POU3BOAUTENLHOCTh, BpeMsi, 00BEMaA paboThl, HCMIONB3yd apuMETHUECKUE
JNEUCTBUS,  OLICHKY, IIPUKUJAKY; II0Jb30BaTbCs  C€IMHHULAMH  HU3MEPECHUS
COOTBETCTBYIOIINX BEIUYMH.

CocTaBiaTh OyKBEHHBIE BBIPAKEHUS 10 YCIOBHIO 337a4l [IOCJIE COBMECTHOIO
aHaJIN3a.

W3Bnekatp uHpOpMalMIO, NPEICTaBICHHYI B TaOJMIAX, HA JIMHEWHOM,
CTOJ0YaTOW WM KpPYroBOM JAMarpaMMax, HHTEPIPETUPOBATh MPEICTABICHHBIE
JTAHHBIE; UCIOJIb30BATh JAHHBIE IIPHU PEIICHUH 3a/1a4.

[IpencraBiasaTs nHGOPMAIIMIO C TIOMOIIBIO TAOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

Harnsanas reomerpusi

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOIIET0 MUpPa, HMEIOMMX (popmy
M3YYEHHBIX T€OMETPUYECKHX IUIOCKUX W MPOCTPAHCTBEHHBIX (UTyp, NPUMEpPHI
PaBHBIX U CHMMETPHUYHBIX (QUTYD.

N300paxaTh ¢ MOMOUIbIO IUPKYJIS, TUHEHKH, TPAHCIOPTHPA HA HETMHOBAaHHON
U KJeTdyarol Oymare M3ydeHHblE€ IIJIOCKME TIeOMETpUYEecKHe (Urypel u
KOH(UTypaluu, CHMMETpUYHbIE (PUTYPBI.

HMmeTh npeacTaBieHHE O TEOMETPUUYECKUX MOHSATHSIX: PaBEHCTBO (QUIYp,
CUMMETpPHS, OCb CHMMETPHUH, UEHTP CUMMETPHH.

HaxoauTh BEIMYMHBI YIJIOB U3MEPEHHUEM C ITOMOIIBIO TPAHCIIOPTHPA, CTPOUTH
YIJIBl 33JaHHOW BEJIMYUHBI, ITOJB30BATHCA NPHU PELIEHWU 3aad TpagyCHOU MeEpou
YTJIOB; paclO3HABaTh HA YEPTEXKAX OCTPBIN, MPAMON, pa3BEPHYTHIN U TYIION YTJIbIL.

BbluuCHATh IWMHY JIOMAHOM, TMEpUMETpP MHOTOYTOJIbHHKA, TOJb30BAThCS
€AVMHUIIAMU U3MEPEHUs JJIMHBI, BBIPAXKATh OAHU €IMHMIIBI U3MEPEHHUS JITMHBI Yepe3
IpyrHe.

Haxonuth, UCNonb3ysl YePTEKHBIE NHCTPYMEHTBI, PACCTOSIHUS: MEXIY BYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH HA KBaIPaTHOW CETKE.

Bbruncnsate miomaab  (Uryp, COCTaBICHHBIX U3  IPSIMOYTOJIbHUKOB,
HCIOJIb30BaTh pa3OMEeHUe Ha MPSIMOYTOJbHUKHU, HA paBHbIE (PUIYphI, JOCTpauBaHUE
70 TIPSIMOYTOJIBHHKA; TOJIb30BAThCSI OCHOBHBIMU €IMHHUIIAMHM HW3MEPEHMS IUIOLIAIN;
BbIpaXKaTh OJHU €IMHHULIBI U3MEPEHUS IO Yepe3 Apyrue (Ipu HeoOXOIUMOCTH
C OIOPOil Ha CIIPABOYHYIO HH(OPMALIHIO).

Pacno3naBaTh Ha MOJENAX U HM300paXKEHUAX MUPAMHUIY, KOHYC, LMJIMHAP,
MCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAaHUE, pa3BEPTKA.

N300paxkarh Ha KieT4yaToOM Oymare nMpsMOYTOJIbHBIN Mapajuieenune.

Boruucisate 00bEM NpSIMOYTOJBHOTO Mapajuiesenuneaa, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHMIIAMH U3MEpPEHUs 00BbEMA; BhIpAXaTh OAHU €AUHUIBI U3MEPEHUs
00bEMa uepe3 aApyrue (C ornopoit Ha CPaBOYHYIO HHPOPMAITHIO).

PemaTe HecHOXHBIE 3a7aud Ha HAXOXXJIEHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUYECKUX CUTyalusx (Ipu HEOOXOIMMOCTH C BU3YAJIbLHOM OIOpPOii).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBI
Henun n3yyeHust yueOHOIo Kypca



AnreOpa SIBISETCS OJHUM M3 OIOPHBIX KYypCOB OCHOBHOM IIKOJBI: OHA
o0OecreuynBaeT M3y4yeHUE IPYrUX JUCUUILIMH, KaK E€CTECTBEHHOHAYyYHOIrO, TaK H
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOEHHE HEOOXOAUMO ISl POAOHKEHHST 00pa30BaHus
U B TOBCEJIHEBHOM W3HU. Pa3zButre y 00yyaromuxcsi Hay4HbIX MPEACTaBICHHUHN O
IPOUCXOKIECHUN
U CYLIHOCTH ajreOpanyeckux aOCTpakivii, crnocobe OTpa’keHUs MaTeMaTHYeCKOu
HAyKOW SIBIEHUW MU TMPOIECCOB B MPUPOJIE U OOIIECTBE, POJIM MATEMAaTUYECKOIrO
MOJICIIUPOBAHUS B HAYYHOM TIO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHUS W KAYECTB MBINIJICHUS, HEOOXOIUMBIX JJIsl aanTalid B
COBpEeMEHHOM Iu(ppoBOoM obOmiecTBe. M3ydueHue anreOpbl €CTECTBEHHBIM 00pa3zom
obecrieuMBaeT  pa3BUTUE  yMEHUs  HaAONIOJaTh, CpaBHHUBAThb,  HAaXOJHUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JICMCTBUSI U BBIBOJBI, (HOPMYJIUPOBATH
yrBepkeHua. OcBoeHue Kypca aireOpbl OO0ECHedyrBaeT Pa3BUTHE JIOTHMUECKOTO
MBIIUICHUS OOYYalOIIUXCS: OHU UCIOJB3YIOT JACAYKTHUBHBIE M HMHIYKTUBHBIC
paccykJieHus, oO0O0OIeHHe M KOHKPETH3aluio, aOCTparupoBaHHE W AaHAJIOTHIO.
OOyuenue anrebpe mpeanojaracT 3HAYUTEIBHBIM OOBEM  CaMOCTOSITEIBHON
NESTENBPHOCTH  OOYYaloIIMXCsA, TIOATOMY CaMOCTOSITEJIbHOE  pEIIeHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aleil JeaTeIbHOCTHOTO IPUHIIUIA
o0yueHus.

B cTpykType mporpammbl y4eOHOTO Kypca «Auredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJIep)KaTelIbHO-MeToauueckue mauHuu: «Yucna u
BBIUUCIICHUS»; «AJre0pandeckue BbIpaXEHUs»;, «YPaBHEHUS U HEPABEHCTBAY;
«Dynkmm». Kaxaas u3 3Tux coaepKaTeilbHO-METOANYECKUX JIMHUM Pa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUYECHUSI Kypca, €CTECTBEHHBIM 00pa3oM MEperuieTasich U
B3aMMOJICUCTBYSI C IPYTUMH €ro JMHUSAMU. B Xo7e nM3ydeHus: Kypca o0ydaronuMest
MPUXOJUTCS JIOTUYECKU pacCykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBSI3M ¢ 9TUM 11€71ecO000pa3HO BKIIIOUHUTH B IIPOTrPaMMy HEKOTOPHIE OCHOBBI
JIOTHUKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ielibl MATEMAaTHYECKOTO 00pa3oBaHus U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYaIOIIMMHCS ~ OCHOB  YHHBEPCAJIBHOTO
MaTeMaTU4YecKoro  si3blka. TakuMm  o0pa3oMmM, MOXKHO  yTBEpXKHIaTh, 4YTO
coliepKaTeIbHOW W CTPYKTYPHOM OCOOCHHOCTHIO Kypca «Anredpa» SBISETCS €ro
WHTETPUPOBAHHBINA XapaKTep.

Conepxxanue nuHUM «Yucaa W BBIYMCICHUS» CIY>KUT OCHOBOM ISt
JTadbHEUIero M3y4eHUss MaTeMaTHUKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYaIOIIMXCS
JIOTUYECKOTO MBIIUICHHS, (POPMHUPOBAHUIO YMEHHUS TOJIb30BAThCs AJITOPUTMaMH, a
TaKXke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX sl MOBCEIHEBHOMN
KU3HU. Pa3BUTHE MOHSATUS O YKCJIE B OCHOBHOM IIIKOJIE CBA3aHO C PAllMOHAJIBHBIMU U
UppalMoHaIbHBIMU YUCIaMU, (OPMUPOBAHUEM MPEACTABICHUN O JCHCTBUTEIHHOM
yucse. 3aBeplleHHEe OCBOCHMS YHCIOBOM JIMHUM OTHECEHO K CTapIlieMy 3BEHY
oO1ero o6pazoBaHwsl.

Coneprkanue IBYyX alreOpanmdecKuX JTUHUN — «AJTreOpandecKue BhIPAKEHUSD)
U «YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAFOIIMXCS
MaTEeMaTUYeCKOro ammapara, HEOOXOJAMMOTO i peHIeHUs 3a1ad MaTeMaTHKH,
CMEKHBIX TPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/lady. B OCHOBHOI mIKOJE



y4eOHBI MaTepuall TPYNIUPYETCs BOKPYT pPAllMOHANBHBIX BBIpAXKEHUU. Ajredpa
JEMOHCTPUPYET 3HAYECHUE MATEMATHKH KakK S3bIKa JUIS IOCTPOEHUS MATEMaTUYECKUX
MOJIeJIel, ONMMCaHMs MPOILECCOB U SABJICHUHN peajbHOro mupa. B 3amaum oOyueHus
anredpe BXOJAT TakKe JalIbHEHIIEe pa3BUTHE ANTOPUTMHUYECKOTO MBIIIICHHUS,
HEOOXOAMMOI0, B YAaCTHOCTH, AJII OCBOEHMsI Kypca HMH(OPMATHKH, U OBJIQJCHHE
HaBbIKaMH JEAYKTUBHBIX paccyxiaeHui. [IpeoOpa3oBaHue CUMBOJIBHBIX (HOpM
BHOCHUT CBOH creun(UyecKuil BKJIaJ B Pa3BUTUE BOOOpPaKEHUSs, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpaUUeCKOl JMHUN HALIEJIEHO Ha IOJIyYeHHUE
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKONW MOJAENH Iis
OMHCAaHUsI M HUCCIEOBAHUS Pa3HO-0Opa3HBIX MPOILIECCOB M SIBJICHHUM B MPUPOIEC U
oOmecTtBe. M3ydeHne 3TOro marepuajia CrocoOCTBYET Pa3BUTHIO Y OOy4YarOMIMXCA
YMEHUS UCIIOJIB30BATh PA3JIMYHbIC BBIPAZUTEIBHBIE CPEACTBA A3bIKA MATEMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (OpPMUPOBAHUE
IIPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yuyeOHOMY TIuIaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBId Kypce
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC pa3feibl COJACPHKAHUS:
«Yrcma W BBIYUCICHUS», «AJTeOpanveckue BBIPOKCHUS», «YPaBHCHUA U
HEPABCHCTBA», « DYHKITHI.

VYueOHbIN MJIaH HAa U3ydeHUe anredpbl B 7-9 Kjaccax OTBOAUT HE MeHee 3
y4eOHBIX YacCOB B HEJEII0 B TEUCHHUE KAXKJOTO roja OOydeHUs, BCEro 3a Tpu Toja
oOyuenus — He MeHee 306 yueOHBIX 4acoB.

COHEPXXAHUE YUYEEHOI'O KYPCA «AJIT'EBPA» (110 TOJAM OBYYEHUA)
7 KIIACC

Yucaa v BIYMCICHUA

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0Jl OT OMHON (OPMBI 3aIUCU
npobeit k gpyroil. [loHsThe panMoOHANIBHOTO 4YHCHA, 3aliCh, CpPaBHEHHE,
VOOPSATOYMBAHUE  pPAIMOHATBHBIX  YHCeNl.  ApudMeTuueckwe  JEUCTBHS  C
palMOHAILHBIMA YHUCJIaMU. PelieHue 3aiad u3 peajlbHOM MPAKTUKUM HA 4YacTd, Ha
TpoOH.

CreneHnb C HaTypaJbHBIM TIOKa3aTeJeM: OIpelesieHue, MpeodpazoBaHKe
BBIPAYKEHUH Ha OCHOBE OMPEIEICHHUSI, 3aIUCh OOJBIINUX YHUCEI.

[IpotieHTsl, 3aMKCh MPOLIEHTOB B BHUJIE IpOOU U APOOU B BUJE MPOLEHTOB. TpH
OCHOBHBIE 33]1a4¥ Ha MPOLEHTHI, PEIICHHE 3aa4 U3 PEaIbHON TPAKTHKHU.

[IpuMeHEHNE  TNPU3HAKOB  JACIMMOCTH, Pa3JIOKEHUE HA  MHOXHUTEIU
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM  4YHcle TpsiMas W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

AsredpanyecKue BbIPpaKeHUs

[lepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKEHUS C INEpeMEHHOM. [[omycTumble



3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXIy BEIMYMHAMMU B BHJIE
(dbopmybl. Beraucienus o gopmyinam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAXKEHUM, TOXKIECCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBuiia MpeoOpa3oBaHMsl CYMM M TPOU3BEICHUI, MpaBujia PACKPBITHS CKOOOK U
NpUBEICHUS TOJIOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHowieHsl 1 MHOroujeHbl. CteneHb MHorousieHa. Clo)KeHue, BbIYUTAHMUE,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTH. Popmyiia pa3HOCTH KBaapaToB. Pa3imokeHue MHOTOYIEHOB Ha
MHOKHTEJIH.

YpaBHeHust

VYpaBHEeHUE, KOpEHb YypaBHEHHUs, MpaBWia MpeoOpa3OBaHMs ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEU JIMHEWHOTO
YPaBHEHUS, pPELICHUE JIMHENHBIX ypaBHEHUI. COCTaBIEHNE YPaBHEHUM I10 YCIOBUIO
3amauu. Perenne TeKCTOBBIX 3a/1a4 € IOMOLIBIO YPAaBHEHUM.

*JluneiiHOe ypaBHEHHE C JBYMs IepPEeMEHHBIMH 1 ero rpaduk -. CHcTeMa 1ByX
JVHEWHBIX YpaBHEHUU C JAByMs IIEpEeMEHHBIMU. PenieHue cucreM ypaBHEHUI
Croco00M NOJCTaHOBKU. [IpuMepsl peleHusl TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YPaBHEHHUM.

DOYyHKIUU

Koopaunara Touku Ha npsMor. UuciaoBele MpOMEKYTKH. PaccTosHre MexIy
IBYMsI TOYKAMU KOOPAMHATHOMN MPSIMOMA.

[IpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. Abcuucca W OpAMHATa
TOYKM Ha KOOPJIMHATHOW TuiocKocTH. lIpuMmepsl rpadukoB, 3aiaHHbIX (OpMySaMu.
UYrenue rpaMKoOB pealbHbIX 3aBUCUMOCTEM.

[Tonsarue ¢pynkiuu. ['paduk ¢pynkmmu. CroiictBa GpyHkuumi. Jlunelinas GpyHKIus,
e€¢ rpaduk. I'padpux dbynkumm y = kx + b. *I'paduueckoe permieHue IMHEHHBIX
YpPaBHEHUI U CUCTEM JIMHEUHBIX YPABHEHUM .

8 KVIACC

Yuciaa v BIYMCICHUA

KBagparueiii kopenb u3 uyucna. *llonstue 00 wuppanuoHAIHPHOM YHCIIE.
JlecsTuuabie IPUOTMKEHUST UPPAIMOHANBHBIX uncen*. CBONCTBA apuPMETHICCKUX
KBaJPAaTHBIX KOPHEH M MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIUHUCIICHUSM. *JIeHCTBUTENIbHBIC YUCIa ™.

CrerneHb ¢ LEIbIM IMOKa3aTeNeM U €€ cBoricTBa. CTaHIapTHAS 3alKMCh YNCTA.

AuredpanvyecKue BbIPpAKEHUA

KBagpaTHbIil TpEXUIIEH; PA3JIOKEHNE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOwu.
CnoxxeHuve, BbIYUTAHUE, YMHOXEHHUE, JIeJIeHHe anreOpauvyeckux  JApoOeil.
PannonanbpHbie BhIpaXKEHUS U UX IPE0Opa3OBaHUE.

2 3,H€CI) Hu gaJjice * * 0003HAYECHBI TEMbI, U3YUCHHC KOTOPBIX HNPOBOAUTCSA B O3HAKOMUTECJIIbHOM ILJIaHE. He,uaror
CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4acMoro mMmarepuaja.



YpaBHeHMS U HEpaBeHCTBA

KBangparHoe ypaBHeHue, Gopmyrna KOpHEH KBaJpaTHOTO ypaBHeHus. *Teopema
Buera®* Pemenue ypaBHEHMM, CBOISIIMXCS K JIMHEMHBIM M KBaIpaTHbIM. [IpocTenime
JIpOOHO-paIMOHANILHBIE YPaBHEHHUS.

*"padmyeckas UHTEpIIPETAIUSl YPABHEHUN C JIBYMsI IIEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpaBHEHUW C JBYMs NEepeMEHHbIMHA™. [IpuMepbl pelIeHHs CUCTEM
HEJIMHEWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a71a4 alreOpandeckum crocooom.

UucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

DOyHKIUU

[Tonstue pynkuuu. OOIaCTh ONpEAENICHNU U MHOKECTBO 3HAYEHUIN (PYHKIUU.
CrniocoObl 3a1anus QyHKITUH.

I'padux ¢dynkuuu. Ytenue cBoricTB PyHKImu mno e€ rpaduxy. [Ipumeps
rpa@uKoB QYHKIIHMA, OTPAXKAIOIIUX PEATbHBIC TTPOLIECCHI.

@DyHKIMY, ONHUCHIBAIOIINE TMPSIMYI0 M OOpaTHYI MpPOMOPIMOHATILHBIC

2 K
3apucuMoctd, ux rpaduku. OyEkmmu y = x5, y = X, y = /X, y= -

*'paduueckoe penieHne ypaBHEHUN U CUCTEM YPaBHEHUIT .

9 KUIIACC

Yucaa v BIYMCICHUSA

PanmonaneHple 4Kcna, *UppalMOHAIbHBIE YHUCIIa, KOHEUHblE U OECKOHEUYHbIE
JecATUYHbIE poOU. MHOXKECTBO NEHCTBUTEIBHBIX UYMCEN; NEUCTBUTEIbHBIE YHMCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIECTBUTENIBHBIX YUCEN U KOOPANHATHOU MPSAMOM.

CpaBHEeHHME  JCHCTBUTENBHBIX  uWCeN, apuMeTUYecKHe JCHCTBUS C
JIEUCTBUTEILHBIMU YHCIaMU *.

Pa3mepbl OOBEKTOB OKPYKAIOIIEr0 MHpA, JJIMTEIBHOCTh IPOLIECCOB B
OKPY’KAIOILEM MUPE.

[TpubnmxE€HHOE 3HAUEHHE BEJIMYMHBI, TOYHOCTh NMpuOImxeHus. OxpyrieHue
yucen. [Ipuknaka n oneHka pe3ynbTaTOB BBIYMCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemienne ypaBHEeHUM, CBOAAIIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHU, CBOISIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. *[Ipumepsl pemieHUss YpaBHEHHM TPETbEU UM UYETBEPTOU
CTENEHEN Pa3JI0KEHUEM Ha MHOKUTEIM *.

Pemenue apoOHO-paliMOHAIBHBIX YPaBHEHUH.

Pemenue TeKCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

VYpaBHeHuEe C JABYMsl MEpEMEHHbIMU M ero rpaduk. PemieHue cuctem IByxX
JVHEWHBIX YPAaBHEHUHN C JBYMs IEPEMEHHBIMU. PellleHre CHCTEM JIBYX YpaBHEHUH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNS CUCTEMBl YPABHEHNUN C IBYMsI IEPEMEHHBIMH.



Pemenne TeKCTOBBIX 3a/1a49 anreOpanvdecKuM CriocoOoM.

YucioBble HEPABEHCTBA M UX CBOMCTBA.

PemieHne nHMHEWHBIX HEPABEHCTB C OJHOW MEpPEeMEHHOW. PemeHue cucrem
JMHEHHBIX HEPABEHCTB C OJHOM TniepemeHHOW. KBaaparHele HepaBeHCTBA.
I'paduueckas wHTEpHpeTalus HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMU.

DOyHKUIMHA

KBanpatnunas ¢ysknus, e€ rpapux u cpoiictBa. [lapabGona, koopauHaThI
BEPIIMHBI TapadO0JIbl, 0Ch CAMMETPHH ITapadOJIbI.

['paduku byHKITH: y = kx, y = kx + b, y = x°,
y =+x,y = SI/II/IX CBONCTBA.

YucsoBble MOCJI€A0BATEILHOCTH U NIPOTPEeCCUM

[loHATHE 4YMCIOBOM MOCIEIOBATEIIBHOCTH. 3aJaHuE MOCJIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyioii u GpopmyIoit n-ro yieHa.

Apudmernueckas u reomeTpuyeckas mnporpeccuu. dopmynbsl n-ro diieHa
apu(pMETUIECKON U T€OMETPUUECKOMN MPOTPECCUii, CyMMbI MIEPBBIX 71 YJICHOB.

*N300paxkeHne UICHOB apU(PMETHYECKOM M TeOMETPUUYECKOW MPOrpecCHit
TOYKAaMH HAa KOOPJAMHATHOW IUIOCKOCTU. JIMHEWHBIM W SKCIIOHEHUHMAIBHBIA POCT.
Ci10KHBIE TPOLIEHTHI *.

[TPEJIMETHBIE PE3VJILTATEI OCBOEHU ST PABOYEM ITPOI' PAMMEBI
KYPCA «AJII'EBPA»

OcBoenne yueOHOro Kypca «AsreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUsl JOJDKHO OOECleurMBaTh JOCTHUKEHUE CICAYIOIIUX MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIHTATOB:

7 KIIACC

Yucsa v BbIYMCICHUSA

BreinmonHaTh, couerass yCTHbIE W THCbMEHHBIE MPUEMBI, apudmeTnyeckue
JEUCTBUS C pallMOHAIBLHBIMU YUCIIAMU.

HaxoauTh 3HAUYE€HHUS YKCIOBBIX BBIPAKEHUN; MPUMEHAITh Pa3HOOOpPA3HbIC
CrOCOOBI ¥ TPUEMBI BBIYUCICHUS] 3HAUYEHUW NPOOHBIX BBIPAKEHUH, COJEPIKAIINX
OOBIKHOBEHHBIC U JIECATUIHBIC TPOOH.

[lepexomuth OoT omHOW (PopMBI 3amwicu 4YMcen K Jpyroi (mpeodpa3oBbIBATh
JECATUIHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO JECATUYHYIO ApoOb). CpaBHUBATH H
YHOPSIAOUMBATH PAllMOHAIBHBIE YHCIIA.

OKpyrJIsTh Ynca.

BBINMOMHATS TPUKKUAKY U OLIEHKY PE3yjbTaTa BBIYMCICHHUH, OIIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAXKEHUM.

BbINONHATE JEHCTBUSI CO CTENEHAMH C HaTypaldbHBIMHM IOKa3aTelsMHu (C
OMOPOi HA CIIPABOYHYIO HH(POPMAILIHIO).

[IpuMeHsTh NMPU3HAKU ACIUMOCTH, PA3JI0KEHNE Ha MHOXKHUTEIN HATYpaIbHbBIX



quCel.

Pemate mpocreiime MNpakTUKO-OPUEHTUPOBAHHBIE 33Jaud, CBSI3aHHBIE C
OTHOUIEHWEM  BEJIMYMH,  MPONOPLUMOHAIBHOCTBIO  BEJIMYMH,  IPOICHTAMY,
MHTEPIPETUPOBATHh PE3YJIbTAThl PEUICHUS 337a4 C YYETOM OTPaHUUYEHUM, CBSI3aHHBIX
CO CBOWMCTBaMH pacCMaTPUBAEMbBIX OOBEKTOB.

AnredOpanveckue BbIPaKeHUs

OpueHTHpOBAaTbCSI B TOHATHSX M ONEpPUPOBATh HAa 0a30BOM YPOBHE
anre0pandecKo TePMUHOIOTHEN M CHMBOJIUKOM.

Haxonuthe 3HayeHuss OYKBEHHBIX BBIPXEHUW MpPU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoIonHATh peoOpa3oBaHus LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH NPHUBEACHUEM
MOJI00HBIX CaraeMblX, PACKPBITUEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHAThH (POPMyIIbl KBaJpaTa CyMMbl U KBaJpaTa pa3HOCTHU (C OMOpO
Ha CIPaBOYHYIO HH(OPMALIUIO).

OCyIIEeCTBIIATh Pa3JIOKEHUE MHOIOYICHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEr0 MHOXHTENS, TPYNIHUPOBKH CIaraéMbiX, MPUMEHEHUS
(bopMyJ1 COKpaIIEHHOIO YMHOKEHHUSI (C OTOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWIEHOB I PEIICHUs Pa3IMyYHbIX 3a/1a4 U3
MAaTE€MAaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATBHON ITPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAIbHBIMM IOKA3aTEISIMU IS
npeoOpa3oBaHusl BEIpAKEHUH (C OMOPOIl HAa CITPaBOYHYIO MH(POpPMAIIHIO).

YpaBHeHHS U HEPABEHCTBA

Peware nMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NPHUMEHSSA IPaBUIIA
IEpexXo/1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCHIIBHOMY eMy. [IpoBepsATs, ABIIAETCS 1
YHUCJIO KOPHEM YPaBHEHHS.

WmeTs mpencraBieHHe O rpapUuecKUMX METOAax MpH PELICHUH JIMHEWHBIX
YPABHEHHM U UX CHUCTEM.

[Tonbupate mnpuMepsl Hap YKCEN, SBISIOUUXCA pPELIEHUEM JIMHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CTpouTh B KOOPJIAMHATHON TUIOCKOCTU TpaduK JIUHEWHOTO YPAaBHEHUS C IBYMS
NEPEMEHHBIMU; MOJIb3YSACh IPaQUKOM, TPUBOIUTH MPUMEPHI PELICHUS YPaBHEHHUSL.

PemaTe cucteMbl ABYX JMHEHHBIX YPABHEHUU C ABYMS NIEPEMEHHBIMH, B TOM
gucye rpaguyecku (¢ Omopoi Ha aiTOPUTM YUEOHBIX IEUCTBU).

CocTaBnsaTh (1MOcie COBMECTHOTO aHAlM3a) M pellaTh JUHEHHOE ypaBHEHHE
WU CUCTEMY JIMHEHMHBIX YPaBHEHWM MO YCIOBHUIO 3a/Ja4M, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4y ITOJTYYEHHBIA PE3YJIbTAT.

Koopaunarel u rpaguxu. @yHKuuu

N3o0paxkath Ha KOOPAMHATHOMN MPSMON TOYKH, COOTBETCTBYIOIINE 3aaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, MHTEPBAJbl; 3allChIBATh YHMCIIOBBIE NMPOMEXKYTKH HA
anreOpandeckoMm si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH rpaduku TMHEHHBIX GyHKIMA. CTpoutsh rpaduk pyHkuun y = kx + b.

OnucelBaTh C TMOMOILIBI0 (YHKIUHA M3BECTHBIE 3aBHUCUMOCTH  MEXIY
BEJIMYMHAMHU ([0 aNrOpUTMYy YYEOHBIX IEWUCTBUM): CKOPOCTh, BPEMS, PACCTOSIHUE;



1IeHa, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.
HaxoauTe 3HaueHUe GyHKIIUHU 10 3HAUYCHUIO €€ apryMeHTa.
[Tonumaths rpaduueckuii Crioco® MpeaCTaBICHUS M aHalIn3a HHGOPMAaIUH,
U3BJICKATh U HHTEPIIPETUPOBATH HHPOpMAIHIO U3 Ipa)UKOB PEATbHBIX ITPOILIECCOB U
3aBHCHMOCTECH.

8 KUIACC

Yuciaa v BBIYMCICHUA

Hcnonb30BaTh HavyalbHBIE MPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
YuCceN I CPaBHEHMS, OKPYIJICHUS W BBIYMCICHUM; M300paxarh ACHCTBUTEIbHBIC
4yCila TOYKaMUA Ha KOOPAUHATHOU IPSAMOU.

[TpuMeHATh TOHATHE apUPMETHUECKOIO KBAaJPATHOTO KOpHS; HaXOAUTh
KBaJpaTHbIE KOPHU, HCIIONb3Yysl NMpPU HEOOXOAMMOCTU KaJbKYJSTOP; BBIOJHSTh
MpocTellline NpeoOpa3oBaHUs BBIPAKEHHUM, COAEpKAIIMX KBAJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30oBaTh 3amucyl OOJBIIMX U MajbIX YHCEJ C MOMOUIBIO JECATUYHBIX
npoOeii u creneHelt yucna 10.

AJuiredOpanyecKue BbIPpaKeHUs

[IpyuMeHATP MOHATHME CTENEHW C  LEJbIM  II0Ka3aTelIeM,  BBIIOJHATh
npeoOpa3oBaHusl BBIPAKEHUN, COAEPXKALIUX CTENEHU C IeNbIM IoKa3aTeneM (¢
MCIIOJIb30BAaHUEM CITPAaBOYHON WH(MOPMAITIH).

BBINONMHATE HECIIOKHBIE TOXAECTBEHHbIE NpeoOpa3oBaHUsl PALMOHAIBHBIX
BBIPOKEHU HAa OCHOBE MpaBWJI JCUCTBHI HaJl MHOTOWICHAMU U alreOpanyecKUMHU
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM I pELICHUS Pa3IMYHBIX 3a/1ad U3
MAaTEeMaTUKH, CMEKHBIX NPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE YpaBHEHUS (C UCIOIb30BAHUEM CIIPABOYHOMN
uH(popManuu) U palMOHAJIbHbIE YPAaBHEHHMsS, CBOJSAIIMECS K HUM, CHUCTEMBI ABYX
YPaBHEHHH C IBYMS IIEPEMEHHBIMHU.

[IpoBOAUTE IpPOCTEHIINE HCCIEIOBAHNUS YPAaBHEHUU U CUCTEM YPaBHEHUH, B
TOM YHCJIE C MPUMEHEHUEM TpaduiuecKuX MpeAcTaBieHul (yCTaHaBIMBAaTh, UMEET JIH
YPaBHEHUE WM CUCTEMa YPAaBHEHHUW PELICHUS, €CIIM UMEET, TO CKOJIBKO, W Mp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX JICHUCTBUI.

[lepexoauTs OT cioBecHON (OPMYIMPOBKH 3amadu K e€ anreOpandeckoit
MOJEIN C TIIOMOIIBIO COCTABJICHUS YPABHEHMS WJIM CHUCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aa4M MOJYYEHHBIN PE3yNbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsI CPABHEHMSI, OLICHKU; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJHOM NMEPEMEHHON U UX CHUCTEMBbI; laBaTh TPaPUUIECKYIO
WJUTFOCTPALMI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

OnepupoBath Ha 0a30BOM YypOBHE (YHKUMOHAIbHBIE TOHATUS U S3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAYEHUs); OMPENENsATh 3HaueHUE (QPYHKIUMU IO



3HAYEHUIO apTYMEHTA; ONPEAEIATh CBOMCTBA (DYHKIIUU MO €€ rpauKy.
N 2 3
Crpouth rpaduKd dJIeMEHTAPHBIX (QYHKIMHA BHIA , y = X, Yy = X, y =/x ,

k o o .
y= =, OIHChIBaTh CBOMCTBAa YHMCIOBOM (QyHkuMu 10 €€ rpaduxky (mpu
X

HEO0OXOJIMMOCTH C HAMPABJISAIOMICH MTOMOIIBIO).

9 KUIIACC

Yucsa ¥ BbIYMCICHUS

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BoinonsaTs apudmeTrnueckue IeUCTBHS ¢ PallMOHATBHBIMU YMCIaMU, coYeTast
YCTHBIE U IHMCBMEHHBIC IPUEMBI, BBIIOJHATH BBIYMCICHUS C UPPALMOHAIBHBIMU
YU CJIAMHU.

HaxoauTe 3HaYeHUs CTENIEHEN C LEIbIMU [10KA3aTeIIIMU U KOPHEH; BBIYUCIIATD
3HAYECHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrJisiTh  IEUCTBUTENIbHBIE YHWCJA, BBINOJHATh NPUKUIKY pE3yJbTara
BBIYMCIICHUN, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHHS U HEPABEHCTBA

Pemrate nuHENHBIE U KBaIpaTHbIE YPABHEHUS, YPABHEHUS, CBOISIINECS K HUM,
MpOoCTENIINE JPOOHO-PalMOHAIBHBIE YPABHEHMSL.

Pemare mpocTedmme CHCTEMBI JBYX JIMHEHWHBIX YPaBHEHHM C JIBYMs
IIEPEMEHHBIMU M CHUCTEMBI JBYX YPaBHEHHMH, B KOTOPBIX OJHO YpAaBHEHHE HE
SIBJISIETCS IMHEUHBIM (110 BU3yaJIbHOU omope).

Pemate mnpocTeiinme TEKCTOBBIE 3a/ayu  aJIreOpanyeckuM CIocodooM ¢
IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHUCTEMBI [BYX YPaBHEHUH C JByMs
[IEPEMEHHBIMH.

[IpoBOANUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUU UM CUCTEM YpPABHECHUH, B
TOM YHKCJI€ C MPUMEHEHUEM TpaduuecKuX MpeAcTaBICHUM (yCTaHABINBATh, UMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CJIU UMEET, TO CKOJIBKO, U IIp.).

PemaTe nMHEWHBIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxaTh
pElIEHNE HEPAaBEHCTB HAa YHWCIOBOM MPSIMOM, 3alMCHIBATH PELIEHHWE C TMOMOILIBIO
CHUMBOJIOB.

Pewats cuctemsl JIMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; MU300paXaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOM
MIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DyHKIUU

Pacno3naBath (yHKUMM H3y4yeHHBIX BUJOB. lloka3piBaTh CXEMaTUYECKU
pacrojoXeHue Ha KOOPAWHATHOM IUIOCKOCTH rpadukoB GyHKIUN Buaa: y = kx,

2 3 k o
y=kx+b,,y=ax + bx +c,y=x,y = x,y = ~ B 3aBUCHMOCTH OT 3HAYCHHIA

K02((PHUITMEHTOB; ONMUCHIBATH CBOMCTBA (PYHKITHIA.

CtpouTh M HM300paXkaThb CXEMaTHYECKH TpauKy KBaJIpaTUYHBIX (DYHKITHH,
OMKCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O KX TpaduKam.

Pacrio3HaBaTh KBajpaTHUHYH (QYHKIHIO 10 (HOpMYyJEe, TPUBOJUTH IMPHUMEPHI
KBaIpAaTUIHBIX (DYHKIIMHA U3 peaTbHOM KU3HU, (PU3HKHU, TCOMETPHH.



YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPeCCHH

Pacnio3HaBaTh apu(pMeTHUECKYIO U T€OMETPUUECKYIO TPOIPECCUU TPU Pa3HBIX
croco0ax 3a7aHusl.

BBINONHATE  BBIYMCICHUS €  HCIOJIB30BAaHHEM  (QOpMYyJd n-TO  4IEHa
apu(pMeTUYECKON M TeOMETPUYECKOW MPOTPECCHl, CyMMBbI NEPBBIX 1 UJIEHOB (C
OIIOPOM Ha CIIPaBOUYHYIO UH(POPMALHIO).

Pemarp 3amauM, CBSI3aHHBIE C YUCJIOBBIMHU I1OCJIEOBATEIBHOCTSMH, B TOM
qHCce 3aJaud U3 PeajbHON KU3HU (C MCMOJIb30BAHHMEM KaNIbKYJSATOpa, HU(GPOBBIX
TEXHOJIOTHIA).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBI
Hean u3yuyeHus y4e0HOro Kypca

OOmme nenu wuzydeHus: ydyeOHOro kypca «l'eomeTpusi» mpencTaBieHbl B
ITOOIT OOO. OHM 3aKIOYAIOTCS, MPEKIE BCETO B TOM, YTO HA YPOKaxX I€OMETPUU
oOyyaroluicss y4YyuTCs TNPOBOJAUTH JOKAa3aTENIbHbIE PACCYKICHHs, CTPOUTH
JIOTUYECKHE YMO3AKIIOYEHUS, JOKa3blBAThb HMCTHUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPOPHUMEPBI K JOKHBIM, MPOBOAUTH PACCYKICHHUSI «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MpPHU3HAKOB, (POpMyIHpOBaTh OOpaTHBIE yTBEpKIeHUS. B oOyueHuun
YMEHHUIO pacCyXJaTb COCTOMT BaXHOE BOCIHUTATEIbHOE 3HAUYEHHE H3yUYEHHUS
reOMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTeEMaTHUYECKOM IIKOJIE.

Btopoii 1enpt0 u3ydeHUs TE€OMETPUU SBJISIETCA HCIOJB30BAHUE €€ Kak
MHCTPYMEHTA MpPHU PELICHWH KAaK MaTeMaTHYEeCKUX, TaK M MPaKTUYECKHUX 3aj]ad,
BCTPEYAIOUIMXCSI B pEaJbHOM  KM3HH. OTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIINTENIbHAS JIMHUS B HM3YyYEHHHM T€OMETpPUM B IIKoJe. J[Isi 3TOro yduremnro
peKoMeHayeTcsl  moAOupaTh  3aJayd  NPAKTUYECKOTO  Xapakrepa Ui
paccMaTpuBaEeMbIX TE€M, YYUTh OOYYalOIIUXCS CTPOUTh MaTeMaTHYECKHE MOJIEIH
peasIbHbIX JKM3HEHHBIX CUTYyallMi{, NPOBOAUTH BBIUMCIEHHUS U  OLICHUBATH
aJI€KBAaTHOCTh INOJIy4EHHOro pe3ynbrara. KpaiiHe Ba)kKHO NOMYEPKUBATH CBS3U
r€OMETPUU C JIPYTMMU MpeIMEeTaMH, MOTHUBHUPOBATh MCIOJb30BATh OMpPENESICHUs
r€OMETPUYECKUX (UTYpP U TOHSATUH, JTEMOHCTPUPOBATH MPUMEHEHHUE MOJTYYEHHBIX
yMEHUM B PU3MKE U TEXHUKE. DTU CBSI3U HauboJiee IpKo BUJHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoOIIeHUs», «Meton koopauHat» u  «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMY TIUIaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBId Kypce
«l"'eoMeTpus», KOTOpBI BKJIIOYAET CIEAYIOIINE OCHOBHBIE PA3IENbI COACPHKAHUA:
«l"'eomerpruueckue ¢Gurypsl M HUX CBOWCTBa», «M3MepeHHe TreoMeTpuyecKux
BEIIMUMHY», a Takke «JlekapToBbl -KOOPAMHATBI HA IUIOCKOCTW», «BekTopbl»,
«/IBmxenus mnockoctu» u «IIpeobpazoBanus mogo0us».

VY4eOHbIil TUIaH MpeaycMaTpUBaeT U3yuyeHUE FeOMETpHH Ha 0a30BOM YPOBHE,
UCXOAs U3 HEe MeHee 68 yueOHBIX YacOoB B y4yeOHOM rojay, BCEro 3a TpU roja



oOyuenus — He MeHee 204 JacoB.

COAEPXAHUE YYEBHOI'O KYPCA «'EOMETPU» (110 TOJAM
OBYYEHNA)

7 KIIACC

HavanpHble nmoHsATHA reomerpun. Todka, npsmasi, OTPE30K, Jyd. Yros. Buabl
yriioB. BeprukaneHble U CMexHbIE yriael. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [IapayiensHOCTh U IEpIEHUKYISIPHOCTD IIPSIMBIX.

*CumMerpuuHble ¢Gurypel. OCHOBHBIE CBONCTBa OCEBOMU CI/IMMeTpI/II/I*3.
IIpuMepsl CHMMETPUH B OKPYIKAIOIIEM MHpE.

*OCHOBHBIE ITOCTPOEHUS C TOMOILBIO IUPKYJIS U JIMHEWKH *.

TpeyronbHuk.  BwicoTa,  Meaumana,  OuWccekTpuca, HUX  CBOMCTBA.
PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUI TpeyroJibHUKH. HepaBeHCTBO TpeyronbHUKa.

CBoiicTBa U NMPU3HAKK PAaBHOOENIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBHUKOB.

CBoiCTBa M NIPU3HAKK NapaJUIEIbHBIX NpsAMbIX. CyMMa yIiIOB TPEYroOJIbHUKA.
Breninue yriel TpeyroibHUKA.

[IpssMOyTONMBHBIA ~ TpeyroJbHUK. (CBOMCTBO MEAMAHbl  MPSAMOYTOJBHOTO
TPEyTOJbHHKA, IPOBEAEHHON K TMNOTEHY3€. [Ipu3Haku paBeHCTBA NMPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTOJIBLHBINM TPEYTONBHKK ¢ yrioM B 30°.

HepaBeHcTBa B reomeTpuu: *HEpPaBEHCTBO TPEYTOJIBHMKA*, HEPaBEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoJibLIEM YIiie W OOJbIIEH CTOpPOHE TPEyroJIbHUKA.
IleprieHIMKYIISp ¥ HAKJIOHHAS.

*'eoMeTpuUecKOe MECTO TO4YeK.* buccekTpuca yria W CEpeIHHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M Kpyr, XOpJa U JHAMETpP, HUX CBOilcTBa. B3aummHoe
pacmoJIO)KEHUE OKPYXKHOCTH M mpsiMoil. KacarenbHas M cekymas K OKPYKHOCTH.
OKpyXHOCTb, BNHCaHHas B yroj. BnucaHHas u omnMcaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuky. llapamnenorpamm, ero npu3Haku U cBoucTBa. YacTHbIe
cllyyau MapaieorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaapaT), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuus, €€ CBOWCTBA U IPU3HAKH.
[IpssmoyroJibHas Tpaneuus.

*MeTto 1 yABOCHHS MeIaHbl. [{eHTpanbHas CuMMETpus.

Teopema dasieca 1 TeopeMa 0 MPONMOPIUUOHAIBHBIX OTpe3kax. CpeaHne TUHUU
TpeyroJbHUKA U Tpaneuuu. LlenTp macc TpeyrosibHUKA.

[Togobue TpeyroapHuKOB, KO3 dumueHnt mnomodusa. IlpusHaku momOOUS
TpeyrojabHuKoB*. [IpuMeHenre noqoOus mpu pelieHny NPakKTHUECKUX 3a1a4.

CpoiicTBa miomazeil reomerpuueckux ¢uryp. Dopmymnbl Ajd  IUIOMIAIU

3
3,H€CI) Hu gaJjice * * 0003HAYECHBI TEMbI, U3YUCHHC KOTOPBIX HNPOBOAUTCSA B O3HAKOMUTECJIIbHOM ILJIaHE. He,uaror
CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4acMoro mMmarepuaja.



TPEYroJIbHUKA, TapajienorpamMma, pomoOa u Tpamenun. OTHOIIEHUE TUTOMIAACH
oJ00HBIX (GUTYP.

Brluncnenne miomanei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu pemeHun
NPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yrja MpsIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpHroHOMeTpruyeckne (PyHKIMHU YTIIOB
B 30°, 45° 1 60°.

BrnincanHble ¥ LIEHTpaIbHbBIC YTIIbI, YTOJ MEXAY KaCaTeIbHOM U XOPAOU. Y TJIbl
MEXAY XOpAaMH M CEKylIIMMHU. BHOucaHHblE M ONMCAaHHBIE YETHIPEXYTOJBHUKHU.
B3anmHoe pacnonoxxeHue AByX OKpyxHocTed. Kacanue oxpyxkHocteit. OOmiume
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, Tanrenc ymioB or 0° mgo 180°.  OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIBI IPUBEAECHUS.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB. Pemenue
[IPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHUHYCOB.

*TIpeobpazoBanue noaoous. [logodrue cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 IPOU3BEIEHUU OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEICHUH OTPE3KOB
CEKYIIHUX, TEOPEMA O KBAJIPATE KaCaTEIbHOM *.

Bekrop, gnumHa  (MOIyNnb)  BEKTOpa,  COHAIpPABICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIIPABJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpAlMM  HAJX BEKTOpaMH. Pa3imoxkeHue BEKTOpa IO  JIBYM
HEKOJUIMHEApHbIM BekTopaMm. Koopamuatel BekTopa. CKajaspHOE NPOU3BEICHHE
BEKTOPOB, MPUMEHEHHUE JIJISI HAXO0XKICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUNIOCKOCTH. *YpaBHEHUS NMPAMON ™ U OKPYKHOCTH
B KOOpAMHATaX, MEPECEUECHUE OKPYKHOCTEM M NPSAMBIX. MeTon KOOpAMHAT U €ro
IIPUMEHEHUE.

IIpaBunbHbIE MHOTOYIOJIBHUKU. JlTMHA OKpYKHOCTU. ['pagycHas U paguaHHas
Mepa yria, BBIYHCIECHHME JUIMH Jyr OKpyXHocTer. Ilmomane kpyra, cekropa,
CErMeHTa.

*J|BUXKEHUST TJIOCKOCTH M BHYTPEHHUE CHUMMETpUHM (Uryp (3JeMEeHTapHbIe
npencrasiienus). [lapamnensublii nepenoc. [ToBopot™.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOUYEN
[TPOI'PAMMBI KYPCA «'EOMETPU S (ITO TOJAM OBYYEHUA)

OcBoenue yueOHOro kypca «l'eomeTpus» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JIOJDKHO OO€crneuuBaTh JOCTHIKEHHME CIEAYIOLUX IPEAMETHBIX
o0Opa30BaTebHBIX PE3YIbTATOB:



7 KIIACC

Pacnio3naBaTh u3y4eHHbIE T€OMETPUUECKHIE (PUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacrnoiioxkeHue, n300paxaTh TE€OMETPUYECKHE (QUTYPHI; BBINOIHATh YEPTEKHU IO
YCJIOBHIO 3ajiaud. V3MepATh JTUHEWHBIE W YIJIOBbIC BEIWYMHBIL. Pemars 3agaum Ha
BBIYMCIICHNE JIJIMH OTPE3KOB U BEJINYUH YTJIOB.

Jlenate rpyOyr0 OLIGHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH IMPEIMETOB B
peanbHOM JKHU3HHU, PAa3MEPOB NPUPOAHBIX OOBEKTOB. Pazmuuare pasMepbl 3THUX
O0OBEKTOB 110 OPSAJKY BETUUUHBI.

CrpouTh YepTeXH K TIEOMETPUYECKUM 3ajJadaM (C HCIOJIb30BAHUEM
CMBICJIOBOM OIMOPBI: HABOSIIUE BOMPOCHI U/UIIM aJIrOpUTMa YUEOHBIX TEUCTBUIN).

[lonp30BaTbCAd NpPU3HAKAMH PABEHCTBA TPEYrOJBHUKOB, HCIIOJIb30BATh
IPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

Ilonp30BaTbCAd NPU3HAKAMM DPABEHCTBA IPSIMOYI'OJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJUaHbI, IPOBEAEHHOMN K THIIOTEHY3€ IIPSIMOYTOJIbHOIO TPEYTOJIbHUKA, B
pEIIEHUN TE€OMETPUYECKUX 3a/lay (C HCIOJIb30BAaHHMEM 3PUTENIbHOM HAaIISIHOCTU
1/ BepOaIbHOM OTOPHI).

Onpenensate napauiedIbHOCTh NPSAMBIX C IOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT
¢ HUMH cexkymas. Onpenenars NapajuleJbHOCTh MPSAMBIX C MMOMOLIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NIPSIMOM O TOYEK APYTOU MPSMOM.

Pemate 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOAUTh YHCIOBbIE U OYKBEHHbBIE 3HAUEHHSI YTJIOB
B T€OMETPUYECKUX 3aJadyax C MCIOJB30BAHUEM CYMMBI YIVIOB TPEYTOJBHHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB yIJIOB, OOpa30BaHHBIX IpU MEPECEUEHUH JIByX
[apajuIeNIbHBIX NPSAMBIX CEKyIleW. Pemars mpakTU4ecKHe 3a1aud Ha HaXOXKICHHE
YIJIOB.

MMeTs npeacTaBieHre 0 NOHATHE T€OMETPUYECKOTO MECTa TOYEK.

@opMyIMpOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpAbl U JIHAMETpa
OKPYKHOCTH, I0JIb30BATbCA MX CBOMCTBAMH. YMETh NPUMEHATHh 3TH CBOMCTBA IIpU
peleHnuy 3aaad.

OpueHTHpOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTb,
LIEHTP ONMHUCAHHOW OKpY>KHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (PakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTrOJbHUKA MEPECEKAOTCS B OJTHOM TOYKE, U O TOM, UTO
CEpEANHHBIE TMEPIEHINKYJIAPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B OAHOU
TOYKE.

OpueHTupOoBaTbCS B TMOHATUAX U ONEpPUpPOBaTH Ha 0a30BOM YpOBHE:
KacaTelapHass K OKPY)KHOCTH, TEOpeMa O IEPIEHAUKYISIPHOCTH KacaTelbHOM M
paguyca, IpOBEAEHHOTO K TOYKE KaCaHMS.

HMMets mpencraBiaeHue O IMPOCTEHIINX T€OMETPUYECKUX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE NOCTPOCHHS C IMOMOIIBIO LUPKYJIS U
JIMHENKU.



8 KUIIACC

PacniosHaBaTh OCHOBHBIE BHIBl YETBIPEXYTOJIBHUKOB, WX  JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 33/1a4.

OpHEHTHPOBATHCS B MOHSATHH — TOYKHM IEPECEYEHUS MEIHUAH TPEYroJibHUKa
(1IeHTpa Macc) B pelieHuu 3aad.

BnaneTs moHsATHEM CpEAHEN JTMHUM TPEYTOJbHUKA U TPalelu, IPUMEHATh UX
CBONCTBA IIPU PEUICHUH NPOCTEUIINX I€OMETPUUYECKUX 3a1ay. VIMeTs npeacraBieHue
o teopeme daneca U TeopeMe O IMPONOPLUMOHAIBHBIX OTPE3Kax, MPUMEHATh UX IS
pELIeHHs] MPAKTUYECKUX 3a]a4 (C OIMOPOW Ha 3pUTENIbHYIO HAIISITHOCTB).

[IpuMeHsATh TNpU3HAKKW MOAOOUS TPEYrOJAbHUKOB B PEIICHUHU HECI0XKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonp3oBatbess Teopemoil Iludaropa st pemieHHsT TEOMETPUYECKUX U
MPAKTUYECKUX 33/1a4.

Brmagets DNOHATHMSAMHM CHUHyca, KOCHMHYCa W TaHI€HCAa OCTPOro yrjia
IIPSIMOYTOJIBHOIO TpeyroiabHUKa. Iloab30BaThCcsl 3TUMU MOHATHAMM JUIS PELICHUS
MPAKTUUECKUX 3a7a4 (Ipy HEOOXOAMMOCTH C OIIOPOM HA aJIrOPUTM IPABUIIA).

Beruncnars  (pa3nuuHbIMH - cioco0amu) (C OMOpOM Ha  CIPABOYHYIO
MH(OpMaIMIO) IUIOIIAJb TPEYroJdbHUKA M IUIOMAAM MHOTOYTOJbHBIX (UTyp
(m0NB3yACh, T/I€ HEOOXOAUMO, KAIBKYJIATOPOM). [IpuMEHATh NOJlydeHHbIE YMEHUS B
MIPAKTUYECKUX 3a/1a4aX.

Brnanerp NOHATHAMM BIOMCAaHHOIO M ULEHTPAJIbHOIO YIUIA, HCIIOJIb30BATh
TEOpEMBbl O BIMCAHHBIX YIJIAX, YIJIAX MEXIY XOpJaMu (CEeKYyIIMMH) U YIie MEXIy
KacaTeJIbHOM Y XOPJAOW NPU PELIEHUH NPOCTEUIINX T€OMETPUUECKUX 3a]1a4.

Braserb MOHATHEM OINMMCAHHOTO YETBHIPEXYTOJIbHUKA, NPUMEHATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PELIEHUHU IPOCTENIINX 3aa4.

[IpyMEHATh MONYYEHHbIE 3HAHUSA HA TMPAKTUKE — CTPOUTHh MATEeMaTUYECKHUE
MOJEIIN I 33]1a4 peabHON KU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BBIYMCIICHUS C
NPUMEHEHHEM TMoJ00Us U  TPUTOHOMETpUM  (IOJIB3YSACh, Tl€ HEO0OXOIUMO,
KaJIBKYJISTOPOM).

9 KUIIACC

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX VYIJOB, HAXOAUTh C HX
MOMOUIBIO PA3IUYHBIE 3JIEMEHTbl MPSMOYTOJBHOTO TPEYroJIbHUKA («pEeLIeHHe
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBI0 KABKYJISATOPA) ATUHBI U
YTJIBI 171 HeTAOJMMYHBIX 3HAUCHUH.

[Tonb30BaThess (opMylaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JJII HAXOXJICHUS COOTHOIICHWUH MEXAy TPUTOHOMETPHUECKUMU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO HH(OPMAIIHIO).

Hcnons30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB IS HAXOXKICHUS Pa3IHMUHbIX
AIIEMEHTOB TPEYrOJbHHUKA («pEIIEHHE TPEyroJbHUKOB»), MPUMEHATh HUX IMpH
pEIIeHNHN TPOCTEUIINX TEOMETPUUECKUX 3aad.

Bnanets nonatusMu npeoOpa3zoBaHus MOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOubIx ¢uryp. Ilonp3oBatbes cBoiicTBaMH MOAOOHS MPOU3BOJBHBIX (QUTYD,



YMETh BBIYHUCIATH JUIMHBI M HAaXOAUTh YTl y MOAOOHBIX (Guryp (o airoputmy
yueOHbIX aeWicTBuid). IIpuMeHsATh cBOMCTBa MOAOOMS B NPAKTUYECKUX 3aJayax.
YMeTh NpUBOANUTH IPUMEPHI ITOJOOHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tonp30BaThes TeOpeMamu (IO BU3YaJbHOW OIOPE) O MPOU3BEIECHUU OTPE3KOB
XOpJI, O MPOU3BEACHUN OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeJIbHOM.

[Tonb30BaTbCs BEKTOpaMH, MOHMMATh HX TEOMETPUUYECKUN M (U3NYECKUN
CMBICI, NIPHUMEHATh HMX B PEIICHUM TEOMETPUYECKUX U (PU3NYECKUX 3aj]ad.
[IpuMeHATh CKaJIIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXO0XKJACHUS JJIMH U YIJIOB.

[Tosp30BaTHCA METOJOM KOOPJAMHAT HA INIOCKOCTH, IPUMEHSTH €0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnanete MOHATUSMH NPaBUIBHOIO MHOTOYTIOJIBHHKA, JUJIMHBI OKPY>KHOCTH,
JUIMHBI JYTU OKPYKHOCTH M PAJMAHHONM MEpBI YIJa, YMETh BBIYMCIATH IUIOLIA/b
Kpyra M ero yacrteil (c omopoid Ha crnpaBoyHyr uH(popmanuio). I[lpumeHnsts
IIOJIyY€HHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Haxoguth ocu (MM LEHTPbI) CUMMETpUU (GUTYpP, HPUMEHSATH JIBUKEHUS
IJIOCKOCTH B IMPOCTEMIINX CITydasix.

[IpuMeHATh NOJIyYEHHBIE 3HAHMS Ha NPAKTHUKE — CTPOUTh MATEMaTHYECKUE
MOJEIIN JJI 33]1a4 peabHOU KU3HU U IPOBOJNTH COOTBETCTBYIOIIUE BBIYUCIICHUS C
IPUMEHEHHEM MOoJ00UsS M TPUTOHOMETPUUYECKUX (PYHKUMHA (HOJB3YsCh, TIJE
HE00XO0UMO, KaJIbKYJIATOPOM).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTBb U
CTATUCTHUKA» 7-9 KIIACCbBI

Hesu n3yuyeHust yueOHOro Kypca

B coBpemeHHOM LM(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA IMPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUUMOCTh, KaK C TOYKH 3PECHUS MPAKTHUECKUX MPUIIOKEHUMN, TaK U
uX ponu B oOpa3zoBaHuU. KaxIplii 4emoBeK IMOCTOSIHHO MPUHUMAET PEIICHHUS Ha
OCHOBE MMEIOIUXCS Y HEr0 JaHHbIX. A AJi1 0OOCHOBAaHHOTO NPUHATHUS PELICHUS B
YCIIOBHSIX HEIOCTaTKa WM U30bITKA MHPOPMALIMK HEOOXOJUMO B TOM YHUCJIE XOPOLIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUYECKOE MbllieHue. IMEHHO mosToMy
OCTpO BCTajla HEOOXOAUMOCTh C(PopMHpOBaThH y OOYyYaIOMMUXCS, B TOM YHCIE
obyuatomuxcst ¢ 3I1P, ¢pyHKIMOHANIBHYIO TIPaMOTHOCTh, BKJIIOUYAIOIIYI0 B ceOs B
Ka4yeCTBE HEOTHEMIIEMOM COCTAaBIAIOIIECH YMEHHE BOCIPUHUMATL U KPUTUUYECKU
aHaIU3UpoBaTh MH(GOPMAIUIO, MPEACTABICHHYIO B Pa3Iu4HbIX (opmax, MOHUMATh
BEPOSITHOCTHBIA  XapakTep MHOTUX pEaJbHBIX IPOLIECCOB M  3aBUCUMOCTEM,
IIPOU3BOJANTH MPOCTEHMIINE BEPOATHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMHU
MpUHITUTIAMU cOOpa, aHalM3a W MPEJICTABICHUS JaHHBIX U3 PA3IMYHBIX cep KU3HU
00II1eCTBa ¥ TOCYapCTBA MPUOOIIAET 00YJAIOIINXCS K OOIIECTBEHHBIM HHTEPECaM.

B crpykType mporpammbl yueOHOTO Kypca «BeposTHOCT M CTaTHCTHKa»
OCHOBHOW IIKOJIbI BBIJICJIEHBI CIEAYIOIINE COAEPIKATEIbHO-METOIUYECKUE JIMHHM:
«IIpeacraBneHre JaHHBIX M ONUKCATENIbHAs CTaTUCTUKa»; «BeposTHOCTHY;
«2neMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Copnepxanue nuaun «lIpencraBieHne JaHHBIX M ONMUCATEIbHAS CTATHCTHKA»



CIIy>KUT OCHOBOM /17151 (JOPMUPOBAHNUS HABBIKOB paObOThI ¢ MH(GOPMAIIUEH: OT YTEHUS U
UHTEpIpeTaluud WHPOpMaluy, IMPEACTaBIEHHOW B TabiMLax, Ha JuarpaMmax |
rpadgukax 1m0 cOopa, MPEACTAaBICHUS W aHalW3a JAHHBIX C HCIIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CpPEAHMX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3[IP ydarca cuuThIBaTh U MHTEPIPETUPOBATH JIaHHBIE, BBIABUIATH,
apryMEHTUPOBAaTh M KPUTUKOBAaThb IPOCTEUINNE TMIIOTE3bl, Pa3MBIIUIATh HAJ
(dakTopaMy, BBI3BIBAIOIIMMU HM3MEHYMBOCTh, M OLICHMBATh UX BIUSHUE Ha
paccMaTpUBaeMbI€ BEIMYHUHBI U ITPOLIECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIIy4YalHOM W3MEHYUBOCTH, HCCICIOBAHUE
3aKOHOMEPHOCTEN U TEHJICHIIUN CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl U3YYEHUS
Teopun BepoaTHocTel. bonpmioe 3nauenue g odyuvarommxes ¢ 3IIP 3nech nmeror
MIPAKTUYECKHAE 3aJaHusl, B YACTHOCTU ONBITHI C KIIACCHYECKHMH BEPOSITHOCTHBIMHU
MOJEISIMH.

[TonsiTue BEpPOSITHOCTH BBOAMTCA Kak Mepa MpaBIONOAOOUS CIy4ailHOTrO
coObiTus. [Ipn m3yuenun kypca obyuatouiuecst ¢ 3[IP 3nakomsTCs ¢ mpocTermmumMu
METOJaMHU  BBIYUCIICHUS  BEPOSATHOCTEH B  CIYYaWHBIX OKCIEPUMEHTAX C
PABHOBO3MOXHBIMHM  DJIEMEHTAPHBIMU HCXOJaMH, BEPOATHOCTHBIMM 3aKOHAMM,
MO3BOJIAIOIIMMU CTaBUTh M peliaTh Oojee CIoXKHble 3anaud. B Kypc BXxoasr
HayaJbHbIC MPEJICTABICHUS O CIy4allHbIX BEJIMYMHAX M UX  YHUCIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYHIECTBJISIETCS 3HAKOMCTBO OOYYarOIIMXCS C
3[IP ¢ MHOXecTBAMM M OCHOBHBIMHM  OIEpalMsIMA  HAJl MHOXECTBaMH,
paccMaTpUBAaKOTCS INPUMEpPBl  NMPUMEHEHUS Ui pElIeHus 3axad, a TaKKe
UCIIOJIb30BAHUS B IPYTMX MATEMAaTHUECKUX Kypcax U y4eOHbIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 wmaccax usyuaercs Kypc «BeposSiTHOCT M CTaTUCTHKA», B KOTOPBII
BXOAAT pazgensl: «lIpencraBieHne MAaHHBIX W ONUCATENbHAs CTATUCTUKAY;
«BepogarHocThy; «neMeHThl KOMOMHATOPUKNY; «BBeaenue B Teoputo rpadoBy.

Ha u3ydenue naHHoOro kypca OTBOAMT 1 y4yeOHBIM yac B HEAENIO B TEUEHUE
KaXJI0T0 Toja o0ydenus, Bcero 102 yyeOHbIX yaca.

COHEPKAHUE YUYEGEHOI'O KYPCA «BEPOATHOCTDb 1 CTATUCTUKA (I1O
I'OIAM OBYYEHUA)

7 KIIACC

[IpencraBienre AaHHBIX B BUJIE TAOJUIl, AuUarpamm, rpaduKoB. 3amojHEHHUE
Ta0JINIl, YTEHHUE U MOCTPOCHUE TUarpaMM (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadmMKoB peanbHBIX MpoieccoB. M3BneueHne nHpopmManuy U3 quarpamMmm u
TaOJuII, UCTIOJIB30BaHUE U UHTEPIIPETALINS TaHHBIX.

OnucarenpHasi CTaTUCTHKA: cpeaHee apudmeTwdeckoe, MeauaHa, pa3Mmax,
HauOoJIbIlIee W HAWMEHBINIEE 3HAYCHHWs HaOoOpa 4YHWCIIOBBIX JaHHBIX. [IpuMepsr
CIIy4YallHOW U3MEHYHUBOCTH.

*CnydalHbI KCIIEpUMEHT (OIBIT) W ClaydaiiHOe coObITHE. BeposTHOCTH U



gacToTa. PoJib ManoBEpOSTHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE U
B o0ecTBe. MOHeTa 1 HrpabHAasi KOCTh B TEOPHH BEPOSTHOCTE ™.

*I'pad, Bepmmna, pedpo. CreneHb BepuiuHbl. Yuciao pédep u cymmapHas
crenieHp BepmuH. [IpencraBnenne o cBs3Hoctd Tpada. Llemm m mukmel. Iyt B
rpadax. O6xox rpada (sinepoB myTh). [IpeacraBnenue 00 OprUeHTHPOBAHHOM Tpade.
Pemenwne 3amad ¢ momoirsio rpadoB*.

8 KVIACC

[IpeacraBienue NaHHBIX B BUE TaOIMII, 1MarpamMmm, rpaduKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBa, MMOAMHOXecTBO. Omnepauun Haj
MHOKECTBaMU: 00bEMHEHHE, TIepecedeHue, fonoiaHeHnne. CBoicTBa onepanuil Hax
MHO>KECTBaMU: IEPEMECTUTEIIBHOE, COUYETATEIBHOE, pacupenenuTenbHoe,
BKiItoueHus. lMcnosb3oBaHue rpadUueckoro MpeACcTaBICHUS MHOXECTB IS
ONKCAaHUS PEATbHBIX MTPOLIECCOB U ABJICHUM, TPU PELIEHUU 3a]1a4.

*3mepenue paccenBaHus AaHHBIX. JlMCnEpcuss M CTaHIAPTHOE OTKIIOHECHHE
YUCJIOBBIX HA0OPOB. J[narpamMmma paccenBaHus *.

DneMeHTapHble  COObITHUA  ciiydailHOro ombiTa. ChoydailHbie  COOBITHS.
BepositHocTH coOBITHI. ONBITHI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Cnyyaitnbiii BIOOp. CBsI3b MEKIY MAJOBEPOSITHBIMU U MPAKTUYECKU JTOCTOBEPHBIMU
COOBITUSIMU B MIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBOMCTBa [I€pEBBEB: E€IUHCTBEHHOCTb IIyTH, CYIIECTBOBAHUE
BUCAYEH BEpILIMHBI, CBSI3b MEXAY YMCIOM BepUIMH U yucioMm pédep. IlpaBuio
yYMHOkeHUs. Pelienue 3aa4 ¢ moMoIpto rpados.

[IpotuBomnomnoxueie coObiTust. [uarpamma Oiinepa. OObeauHEHHE |
nepeceueHre  coObiTui.  HecoBmecTtHble  coObiTus.  DopMmyrna  CIOKEHHUS
BEPOSATHOCTEW. YCJIOBHAs BEPOSITHOCTh. IIpaBuino ymHOxkeHus. HesaBucumblie
coObiTus. IlpeacraBnenune sKcrepuMeHTa B BUAE JepeBa. PemeHue 3amad Ha
HaXOX/JIEHUE BEPOSITHOCTE C TIOMOLIBI0 J€peBa CIy4ailHOro SKCIEpPUMEHTA,
auarpamm ditnepa ™,

9 KJIACC

[IpeacraBnenre nmaHHBIX B BHJAE  TaOdMI, JAuarpamm, TIpadukos,
MHTEpHpeTanus AaHHbIX. YTeHue W MOoCTpoeHue Tadiull, Juarpamm, rpadukoB MO
peanbHbIM JJAaHHBIM.

[lepectanoBku u dakTopuas. CodyeTaHusi U YUCIO codyeTaHuU. * TpeyroabHUK
[Tackans™. Pemenue 3a1a4 ¢ HCTIOJIB30BaHHEM KOMOWHATOPHKH.

*['eomeTpuueckasi BeposSTHOCTh. CiydallHbIN BBIOOp TOYKH W3 (PUTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 AYTU OKPYKHOCTH *.

HcnbiTanue. Ycnex u Heygaya. Cepust UCnibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuit bepaymnu. BepostHoctu coObITHIA B cepun UcTibITaHul bepHym.

CnyvaiiHas BeJIMYMHA W PACHPENECICHHE BEPOATHOCTEH. MaremaTudeckoe

4
3,H€CI) Hu Jajee * * 0003HAYEHBI TEMbI, U3YUCHHC KOTOPBIX HNPOBOAUTCSA B O3HAKOMUTECJIIbHOM ILJIaHE. He,uaror
CaMOCTOATECJIbHO OIPCACIIACT o0beM n3y4acMoro mMmarepuala.



OXHNAaHHUC u AUCIICPCH. HpI/IMepBI MaTeMaTu4IcCKOIro OXXHnaAaHUuA Kak
TCOPCTUYCCKOIO CpPCAHCIO 3HAYCHHUA BCIIMYHHLI. MaremaTtudeckoe OXHNIaHHUC U
AUCTICPCHUA cnyqaﬁﬂoﬁ BCIIMYNHBI KYHUCJIO YCIICXOB B CCpUU HCIIbITAHUHN BepHYJIJII/I».

[Tonsarue o 3aKOHE OOJBIIMX YHCEIN. I/ISMepeHHC BCpOSITHOCTeﬁ C IIOMOIIBIO
yacToT. PoJIb ¥ 3HaYeHUE 3aK0HAa OOJIBIITNX YHUCET B IIpupoac u O6HIGCTBG.

[IJIAHUPYEMBIE [IPEJMETHBIE PE3VJIbTATbl OCBOEHUSI PABOYE
[IPOTPAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (II0 TOJIAM
OBYUEHUST)

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «BeposSTHOCTh U CTATUCTUKA» B 7—
9 Kimaccax XapakTepU3yHOTCS CIEAYIOIUMU YMECHUSMH.

7 KIIACC

Yutate wuH(OpManuio, NpeACTaBICHHYIO B TaOluIax, Ha AuarpaMmmax;
MPEJCTaBIATh JaHHbIE B BHJE TaOJHUIl, CTPOUTh JUarpaMMbl (CTOJIOMKOBBIC
(cTosi0uaThie) U KPYTrOBBIE) IO MAaCCUBAM 3HAYEHUH (C UCTIOIBb30BAHUEM 3PUTEIIHLHOM
HarJISHOCTH W/WIK BepOaIbHON OTIOPHI).

OnucelBaTh W HUHTEPIPETHPOBATH  PEANbHBIE  YHUCIOBBIE  JAaHHBIE,
MpE/ICTaBJIICHHbIC B TA0JIUIIAX, HA TUarpaMmax, rpaukax.

OpueHTHpOBAaTbCS B TMOHATUSX W ONEPUPOBaTH MMHU Ha 0a30BOM YpOBHE:
cpennee apupMeTuyecKoe, MearaHa, HauOoJIbIllee 1 HaMMEHbIIIee 3HAUYEHHU s, pa3Max.

NmeTp mipencraBieHHE O CIy4YaHOM W3MEHUYMBOCTH Ha IIPUMEpax LIEH,
(U3MYECKUX BEJIMYMH, AHTPOMOMETPUYECKUX MJAaHHBIX; MMETh MPEACTaBICHUE O
CTaTUCTUYECKON yCTOMYHUBOCTH.

8 KUIACC

N3Bnekath u mpeoOpa3oBbIBaTh WH(OOPMAIMIO, MPEICTABICHHYIO B BHIC
TaOJull, auarpaMm, rpauKoB; MPEICTABISAThL JaHHBIC B BUJIE TAOJIMI], JUArpamM,
rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOTO aHAJIN3A JIAHHBIE C IOMOIBIO CTATUCTUYECKUX
MoKa3aresield: CpeIHUX 3HAUYCHUN W Mep pacceMBaHusl (pa3max, AUCIEpPCUs MU
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTe 4acTOThI YHUCTOBBIX 3HAYEHUIN U YaCTOThI COOBITUM, B TOM YHCJIE TIO
pesynbTaTaM HW3MEpeHWd W HAOMIOAeHWA (C  HWCIOJIb30BAaHUEM 3pPUTEIHLHOU
HaTJISIHOCTH W/WJIK BepOaabHOM OTIOPHI).

HaxonuTh BEpOSITHOCTH CIIy9alHBIX COOBITUN B OMBITaX, 3Has BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITHM, B TOM 4YHCJIE B OIBITaX C PAaBHOBO3MOXXHBIMH
AJIEMEHTAPHBIMUA COOBITHUSMH (C HCIIOJIB30BAaHUEM 3PUTEIBLHON HATJISIHOCTH H/WIH
BepOaIbHOM OIOPHI).

Nmets mnpencraBieHue o TrpadUUEcKUX MOJIENAX: JEPEBO CIy4ailHOTO
AKCIIEPUMEHTA, TUarpaMMBbl Diljiepa, YMCIoBas mpsmMasi.

OnepupoBaTh MOHATHUSMHU Ha 0Aa30BOM YPOBHE: MHOKECTBO, MOIMHOXECTBO;
BBITIOJTHATH OIEpaIlMK HAJl MHOXKECTBAMU: 00bEIMHEHUE, TIepEeCceUeHHE, JOMOTHEHUE,



MEePEUYUCTSATh  DJIEMEHThl MHOXECTB, MPUMEHATh CBOWCTBA MHOXECTB  (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OMOPHI).

WNmets mpencraBieHue o rpauueckoM Mpe/ICTABICHUE MHOMXECTB U CBS3Ei
MEXAy HUMHU JIJISl OTIMCaHUs TTPOLIECCOB U SIBJICHUM, B TOM YKCIIE TIPU PEIICHUH 3a/1a4
U3 IPYruX y4eOHBIX MPEIMETOB U KYpCOB.

9 KUIIACC

N3BnekaTh 1 peoOpa3oBeIBaTh HHPOPMAIIKIO, IPEICTABICHHYIO B Pa3IUYHBIX
UCTOYHUKAX B BUJE TaOJUIl, Juarpamm, rpaduMkoB; MPEJCTaBISATh JAaHHBIE B BHJIEC
Ta0JuUII, JUarpamMm, rpauKoB.

Pemarps mpocreiilive 3agaud OpPraHU30BAHHBIM I€peOOpPOM BapUaHTOB, a
TaK)Ke€ C MCII0JIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

WNmetp mpencraBiieHne 00 ONMUCATENbHBIX XapaKTEPUCTHKAX JJisi MAaCCHBOB
YHUCJIOBBIX JJAHHBIX, B TOM YHUCJIE CPETHUE 3HAYEHHUS U MEPBI PACCEUBAHUA.

HaxonuTh 4acTOTHl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHCJE MOJIb3YSCh
pe3yibTaTaMu NPOBEAEHHBIX U3MEPEHUM 1 HAOIIOJeHNH (C OMIOPOM Ha CIPABOYHYIO
nH(popMaIuIo).

Haxonuthe BEpOATHOCTH CIydalHbIX COOBITUM B M3YYEHHBIX OIbITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMHM 3JEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
UCIIBITAHUM J10 IIEPBOIO YCIIEXa, B CEpUAX UCIBITAHUM bepHyIuin.

NmeTp mnpencraBiieHWE O CIy4alHOW BEJIMYMHE W O PacHpeleiICHUH
BEPOSITHOCTEM.

HNmeTp mnpeacTaBieHHE O 3aKOHE OOJBIIMX YHMCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTuueckoe MIAHUPOBAHUE U KOJUYECTBE YACOB, OTBOJAMMBIX Ha OCBOCHHE Ka)XIOW TEMbl y4eOHOro MpeameTa
«MartemaTuka» (eaepaabHOW aNanTUPOBAHHOM OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl  OCHOBHOTO  OOIIEro
00pa3zoBaHMs 00YUYaAIOUIMXCS C 3a7€PKKON MCUXMUYECKOro Pa3BUTHS, B IIEJIOM COBNAJAIOT C COOTBETCTBYIOLIUM Pa3/ieiIoM
denepanbHOi pabodeil mporpammbl yueOHOro mpeamera «MaremaTuka» o0Opa3oBaTeNbHON MPOTpaMMbl OCHOBHOTO
obmero obpaszoBanus. [lpu stom Opranusanus BIpaBe camMa BHOCUTb HW3MEHEHHsS B COJAEp)KaHUE U pacIpeleeHue
y4eOHOro martepuana no rogam oOydeHHs, B IOCIEIOBATEIBHOCTh M3YYEHHUS TEM M KOJIMYECTBO YAaCOB HA OCBOCHUE
KOKJIOM TeMbl, OIpEAEICHHE OpraHu3allMOHHbIX (GopM oOydeHuss u T.1. OOOCHOBAaHHOCTh JAaHHBIX HM3MEHEHUU
onpenensieTcs: BbIOpaHHBIM  OOpa3oBarenbHOM  opranuzanuedn YMK, uHAMBUAYadbHBIMH  NCUXO(PU3NYECKUMU
0COOCHHOCTSIMM KOHKpEeTHBIX oOyuatomuxcsa ¢ 3[IP, cTteneHbpio yCBOEHHOCTH MMM Y4E€OHBIX TEM, PEKOMEHJALUSMU I10
oTOOpyY U afanTauuu y4eOHOro MaTepuania 1o MaTeMaTuke, IpeacTaBiIeHHbIMU B [10sCHUTENBHOM 3anTUCKe.

5 knace (He menee 170 1)

HazBanue
pa3naesa (TemMbl)
Kypca (4uciio

OcHoBHOE coa€cpiKkaHue

OcHoBHbIE BUIBI JIeITEJIbHOCTH 06yqa1011mxc51

(43 9)

Apudmernueckue JEHCTBHS C HaTypaJbHBIMHU YHUCIIAMH.
CBoiicTBa HyJIsl NpPU CIOXKEHUH M -YMHOXKEHHH, CBOWCTBA
eauHunpl  npu  yMHOXeHuu.  [lepeMecturenbHoe U
COUETaTEIbHOE  CBOWMCTBA  CIIOXKEHUS W YMHOXEHHS,
*pacrpeIeuTeNbHOE CBOHCTBO YMHOMKEHHMs * .

4acoB)
HarypasabHbie Hecatuunas cuctema cuumciaeHus. Pan HaTypanbHbIX uncenl. |UdTaThb, 3amucbIiBaTh, CPABHMBATh HATypaJbHBIE YNCIA,
yucaa. Jleiicteus ¢ |Harypaneubiii psa. Yucno 0. HarypanbHble uMcia Ha|y4acTBOBATh B OOCY:KIE€HHHM CHOCODOB YIOPSIOYMBAHUSA
HATYPAJIbHBIMH KOOp-AWHATHOM IpsIMOiA. CpaBHeHnue, OKpYIJICHHUE | YnCe.
yHCcJIaAMHI HaTYpaJIbHBIX YHCETL. N300paxkaTh KOOPAMHATHYIO NpPSIMYI, OTMedYaTh 4KCIa

TOYKaMM Ha KOOPAMHATHOW NPSAMOM, HAXOAUTh KOOPAUHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psija, yucen 0 u 1 npu
CIIOKEHUH U YMHOKEHHH.

Hcnoab30BaTh NMPaBHIO OKPYIVIEHUS HATypalIbHBIX YHCEI
IIpY HEOOXOIMMOCTH C OTIOPOM Ha aJITOPUTM IpaBuUIIa.




*JlemuTenM W KpaTHbIE™ 4uWcla, pas3jioKEHHUE 4YuciIa Ha
MHOXuTenH. Jlenenue ¢ ocrtatkoMm. [IpocTtbie M cocTaBHbIE
yucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9%

CreneHb ¢ HaTypaJbHBIM OKA3aTEIEM.

YucnoBble BEIPAKEHHUS; TIOPAJOK JCHCTBUMN.

Pemenne TeKCTOBBIX 3a/1a4 Ha BCe apr(PMETUUECKHE TCUCTBUS,
Ha JIBUKEHUE U TIOKYIIKH.

BopinoyHATs, apudmernyecKkue AeMCTBUSA C HATypaIbHBIMU
YUCJIAMH, BBIMHCJIATH 3HAYCHUS YHUCJIOBBIX BBIPAKEHUU CO
cKoOKamu u 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJE CTECIICHU, YUTATh CTEIICHH,
HCNOIb30BaTh TEPMHHOJIOTHI0 (OCHOBAaHHUE, I10KAa3aTelb),
BBIYMCJISITh 3HAYEHUsI CTENEeHEH TNpu HEOOXOIUMOCTH C
BU3yaJIbHOW OMOPOM.

BhInOTHATL, NPUKUAKY M OIEHKY 3HAaYCHUN YHCIOBBIX
BBIPAXCHUM, NMpeaaratb U1 NPUMEHSITh NMPUEMBI NPOBEPKH
BBIYMCIICHUM.

Hcnonp30BaTh IpU  BBIYMCICHUAX MepeMecTUTeIbHOe M
couerarejijbHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMS,
*pacrnpeneuTebHOe CBOICTBO YMHOKEHUs*;
dopmMynMpoBaTh U INPUMEHATH IpaBUa MPeodpa3oBaAHUA
YHCJI0BBIX BbIpaKeHUI Ha OCHOBe CBONCTB
apuMeTH4ecKMX JeficTBUH MNpH  He00XOAMMOCTH €
HANpaBJIsiioNIeil MOMOIIbIO.

@opmyaupoBaTh oONpeeJeHHsl JEIUTeNs M KpaTHOro (c
OMOpOW Ha aJropuTM TMpaBWiIa), Ha3bIBaTh [EIUTEIH U
KpaTHBIE YHUCIA; Paclmo3HABATH IIPOCTHIE U COCTaBHBIE YMCIIA;
(¢hopMyIMPOBATH U MPUMEHSATH NPU3HAKH JIEIUMOCTH Ha 2, 3,
5,9, 10, (c omopoli Ha anropuT™M NpaBHUJa); MPUMEHATH
AJITOPUTM  PA3JIOKEHUS YHCIAa Ha TPOCTHIE MHOXHTEIM;
HAXOJUTh OCTATKU OT JIEJICHUS U HENOJHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOXKHBIE BBICKa3bIBaHUS O
HaTypaJbHBIX Yyuciax, NPUBOAUTH npuMepbl u
KOHTPIIPUMEDPBI, CTPOMTH BbICKA3bIBAHUA U OTPULAHUSA
BBICKA3bIBAaHUI O CBOMCTBaX HATypaJbHBIX YUCEN C ONOPOW Ha
oOpaserr.

Pemiath TEKCTOBBIE 3ajaud apu(METHUYECKHM CIOcoOoM,
HCI0JIb30BAaTh 3aBHCHMOCTH MEX]y BETMYUHAMHU (CKOPOCTH,
BpeMsl, PacCTOSIHUE; 1I€Ha, KOJIWYECTBO, CTOMMOCTh U JIp.) NpHU
HEOOXOMMOCTH C HMCIIOJIb30BaHUEM CIPAaBOYHOM MH(opManuu:
AHAJIM3MPOBATH TEKCT 3a/1a4M, nepeGopMyJIHPOBATH YCIOBHE,




H3BJIEKATD HE0OXO0aUMBbIC JIaHHbIE, YCTAaHABJIMBATH
3aBHCHUMOCTH MEXJYy BEIMUYMHAMU TPU HEOOXOAUMOCTH C
HaIPaBIISIOIIEH TTOMOIIIBIO.

MoaenupoBaTh X0/ PELICHUS 33Ja4d C IOMOIIBIO PUCYHKAa,
CXEMBI, TAOIUIIBI.

I[IpuBoauTH, pa3éuparh pa3iIUyuHbIC
pelIeHU  TEeKCTOBBIX 3ajad  (mpu

HAIPAaBJIAIOIIEH TOMOIIBIO).

C noMoIbI0 Meaarora OmMeHUBATh IOJYYCHHBIN pe3yJbTar,
OCYLIEeCTBJSATHL  CAMOKOHTPOJIb,  INpOBEpPssl  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OIIHOKH.

*Pemiath 3aga4M ¢ MOMOIIBLIO Mepedopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

pelIeHus, 3amucH
HEOOXOOUMOCTA €

Harasanas
reomerpus. JIuHuu

Ha NMJIOCKOCTH
(12 u)

Touka, npsmasi, oTpe3ok, yyd. Jlomanas. M3mepenue JuHBI
OTpe3Ka, METPUYECKHE  EOUHUIBI U3MEpPEHUS  JJIMHBI.
OKpY>XHOCTb U KPYT.

[Tpaktuueckas padota «IlocTpoeHue y3opa U3 OKpy>KHOCTEH».

VYron. Ilpsamon,
N3mepenue yrios.

OCTpBIM, TYyNOW W pPAa3BEPHYTBHIA YIJIBL

[IpakTuueckas padora «IlocTtpoenue yriosy.

Pacno3HaBarb Ha 4eprekax, pPHUCYHKaX, ONHUCHIBATD,
UCIOJb3Ysl TEPMUHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOAMMOCTH IO
BHU3YyaJbHOW OIOpPE): TOYKY, MPSAMYIO, OTPE30K, Jy4, Yrod,
JIOMaHyI0, OKPY>KHOCTb.

Pacno3naBath, NPUBOIUTH NMPUMePBI OOBEKTOB PEAIBHOIO
MHUpa, UMEoUMX (opMy H3YyYEHHBIX (UTYp, OIleHHBATH MX
JIMHEWHBIE pa3MEPBL.

Hcnonb3oBaTh JMHENKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI AJIS
IIOCTPOEHHS U U3MEPEHHS: M3MEPATH JUIMHY OTPE3Ka, BEIUYUHY
yINia; CTPOMTHb OTPE30K 3aJaHHOW JUIMHBI, YTOJI, 3aJaHHOU
BEJIMYMHBI;, OTKJIAABIBATH LIUPKYJIEM PAaBHBIE OTPE3KH, CTPOUTH
OKPY’KHOCTB 33JJaHHOT'O paJuyca.

N3o06paxkars KoHUrypanmuu reoMeTpuueckux ¢uryp wu3
OTPE3KOB, OKPYKHOCTE€M, HMX 4YacTeid Ha HEIMHOBAHHOM U
KJIeTyaTol Oymare; mpeaJjaratb, ONMMCHIBATH M 00CY:KIATh
Croco0bl, AJrOPUTMbI IIOCTPOCHMS IIOCIE COBMECTHOIO
aHayms3a.

Pacno3HaBath M M300pakaTh Ha HEJIMHOBAHHOM U KIIETYATOU




Oymare TmpsMOW, OCTPBIA, TYINOH, pa3BEPHYTHIA  YIJIbI;
CPAaBHUBATH YTJIbI.

BbI4ucasTh JJIMHBI OTPE3KOB, TIOMaHBbIX.

IlonumMaTh ¥ HCHOJB30BATH NPH PelIeHUW 3a7a4
3aBHCHMOCTH MEXIY €IMHHUIIAMH METPUYECKON CUCTEMBI MEp;

SHAKOMHUTBCH C HCMCTPUICCKUMHU CUCTCMAaMU MCP, BbIpaiKaThb

JUIMHY B Pa3IM4YHBbIX  CIMHHUIAX  HM3MEPEHUS  IpH
HE0OXOIMMOCTH C OMOPOH Ha CIIPABOYHYIO HH(DOPMAIIHIO.
HccaenoBary  puryppl W KOHOUTYpallud,  HUCHOJIb3Ys

K (poBbIE PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(48 u)

Hpo6b. IlpaBunbHble W HempaBwibHbIE ApoOu. (OcHOBHOE
CBOMCTBO Apodu. CpaBHEHHUE IPOOCH.

CrnosxeHue U BIYUTaHHE OOBIKHOBEHHBIX Apobeii. CmernianHas
IpoOb. YMHOXKEHHE U JeJeHHE OOBIKHOBEHHBIX JApOOEii;
B3aUMHO-00paTHBIC IPOOH.

Pemenne TekcTOBBIX 3ajad, coaepxkamux Apoou. OCHOBHBIE
3a/1a4d Ha ApoOH.

[TpumeHenne OYKB JUIS 3aITMCH MAaTEMATHYECKUX BBIPAKEHUH 1
MPEIJIOKEHUN.

MoneaupoBarh B Trpaduueckoil, npeaMeTHOH ¢opme, cC
MIOMOUIbI0 KOMIIBIOTEpA IOHATHS U CBOWCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTaTh M 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
NpeIaraTh H 00CYKIaTh COCOOBI YIIOPSAA0YUBAHUS APOOEH.
M300paxkath  OOBIKHOBEHHBIE  ApOOM  TOYKAMH  Ha
KOOpJMHATHOM  IpSAMOM; HMCHOJIB30BATHh  KOOPAMHATHYIO
NPSIMYIO JUIsl CpaBHEHUS Apo0ei.

®opMyJIMPOBaTh, 3aANIUCHIBATH € MOMOLILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JIpoOM C ONOpOH Ha MPaBUIIO;
HCIOJIb30BaTh OCHOBHOE CBOMCTBO JpoOM Ui *COKpaleHHs
IpoOeld W mpuBENCHHS JAPOOM K HOBOMY 3HAMEHATENI0 B
IIPOCTEHNIINX CIIydasx ™.

IpencraBaare 1m0 o00pa3lly CMELIaHHYIO JApoOb B BUJE
HENPAaBWJIBHOM M  BBIIEHATH LEINYH YacThb YWCIA U3
HENPaBUIBHON IpOoOH.

BoInoHaTh apudpmernyeckne AeiicTBHA ¢ OOBIKHOBEHHBIMU
IpoOsSIMM B TPOCTBIX Cllydasx; MNPUMEHATh CBOWCTBa
apu(pMETHYECKIX JEeNCTBUM TUISL panoHaIn3aun
BBIYMCIICHHI.

BbINOJHATL NPUKUAKY M OLEHKY DPE3ylbTaTa BBIYHMCICHUM;
npeaarath ¥ NPUMEHSATh NPUEMBI IPOBEPKH BBIYMCICHUM.
IMpoBoauTh Hcc/enOBaHUS CBOWCTB JpoOeid, omupasch Ha




YHCIIOBBIC  3KCIICPUMEHTBI
KOMITBIOTEPA).
Pacno3HaBaTh UCTHUHHBIC U JIOKHBIC BBICKA3bIBAHUS O APOOSX,
NPUBOAUTH NPUMEPBI U KOHTPIPUMEPBHI.

Pemath mpocTeiMe TEKCTOBBIC 3aJlayd, COJEpIKaIlne
JIpOoOHBIC JaHHBIC, M 337a4d HA *HAXOXKIEHUE YaCTH IEJIOT0 U
L[EJIOT0 IO €r0 YacTH; BBISABJSTH HX CXOACTBA M Pa3IHIusI™,
MopaeaupoBaTh XOJ PELICHHS 3a/laud C MOMOILNBIO PHCYHKa,
CXEMBI, TAOIUIIBI.

I[IpuBoauTHL, pa3déupaTh, OIEHHBATH pPA3JIMYHBIC pPELICHUS,
3alMCH PCIIEHUH TEKCTOBBIX 3a7ad IPH HEOOXOAMMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

C nmoMombI0 MeAarora OMeHWBATh TOJTYYCHHBINH pe3yabTarT,

(B TOM 4YHCJIE€ C IIOMOIIObIO

OCYIICCTBJISATHL  CAMOKOHTPONb,  IIPOBEpAs  OTBET  HAa
COOTBETCTBHE YCJIOBHIO, HAXOAUTh OIHOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

Harasauas MHOroyronbHuKn.  YeTHIPEXYrOJbHUK,  NPAMOYTOJBHUK, | Pacmo3naBaThb, M300pasaTh C IIOMOIIBIO  YEPTEKHBIX

reoMeTpHsl. KBaJIpar. MHCTPYMEHTOB M OT pYyKHM, MOJEIMpOBaTh M3 Oymaru

MHOTOYTOMLHUKH | TpovrompHiK, MHOTOYTOJIbHHKH.

(10 4.) TIIoMa/s | EPUMETp MPSIMOYTOTBHHKA H MHOTOYTONLHIKOB, | IPMBOIHTL NPUMEphI OGHEKTOB PEANLHOTO MUPA, MMEIOTIHX
COCTABNIEHHBIX M3 TPAMOYTOIbHHKOB, €AMHULBI H3Mepeus|(POPMY — MHOTOYTONBHHK, NpAMOYro/ibHIKA,  KBa/pata,
moma. TlepHMETp MHOTOYTOTBHHKA. TPEYTOJLHUKA, OEHHBATH UX JINHEIHBIE PA3MEPBL

BoluMcATL: TEpUMETpP TPEYTOJbHUKA, IPAMOYrOJIBHHKA,

MHOTOYTI'OJIbHUKA; IUIOIAAb MPSIMOYroJIbHHKA, KBajpara (IpH
HEOO0XOIMMOCTH C OIOPO Ha alITOPUTM YUE€OHBIX JHCTBUI).
N300paxkarh OCTpPOYTOJIBHBIE, HPSIMOYTOJIbHbBIE u
TYNOYTOJIBHBIE TPEYTOJbHUKH.

Ctpourthb Ha KjeryaToil Oymare KBajgparT M MPSIMOYTOJIBHHK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBath cBoiicTBa NpPSAMOYTOJIbHUKA, KBaJpaTa IIyTEM
HKCIEpUMEHTa, HaAOIIOAEHUs, W3MEPEHUs, MOJEIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBAaJpaTa U NPsIMOYTOJIbHHKA.
Pacno3HaBaTh MCTHHHBIE M JIOKHBIE BBICKA3bIBAaHUSA O




MHOI'OYI'OJIbHUKAX, PUBOAUTH NPUMePbl U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTD IUIOINAAU KBAAPaTa OT JUIMHBI €I0
CTOPOHBI.

Hcnoab3oBaTh cBOMCTBA KBAJIPAaTHOM CETKU UL IOCTPOEHUS
¢buryp;  pa3ouBaThb  IPSAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYrOJIbHUKU; COCTaBJATH (GUIYypbl M3 KBaJIpaToB U
OPSMOYTOJIbBHUKOB M HAaXOOUTh HX IUIOWIAJb, pa30uBaTh
¢burypel Ha TPSAMOYTOJBHUKMA M KBAJpaTbl M HAXOAUTh HX
Iomaab (Ipyu HEOOXOIUMOCTH € HANPABJIAIOLIEH TOMOILBIO).
Beipa:kaTh BenMYMHY IUIOWAAM B PA3JIMYHBIX EIMHHLAX
U3MEpPEHUs] METPUYECKONM CHCTEMBI Me€p, MCHO0JIb30BaTh
3aBMCHUMOCTH MEKJy METPUYECKHMH E€AVMHULIAMU H3MEPEHUs
IUIOINAAM TpU HEOOXOAMMOCTH C OINOPOM Ha CIPAaBOUYHYIO
MH(pOpMAaLIUIO.

3HAKOMHTBCS C NpUMepaMH HPHMEHEHUsl IUIONAId |
IIepuMeTpa B IPAKTUYECKUX CUTyauusx. Pemarh 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOIUMOCTH C ONOPOM Ha aJrOpUTM
IIPAaBUIIA, 00CYKAATHh Pa3IM4Hble CIIOCOOBI PEIIECHUS 3a1a4.

lecaTuaHbIE
npoou
(38 1)

Hecsatuunas 3anuch apodeil. CpaBHEHHE AECATUUHBIX IPOOEH.

JleWicTBUS C eCITHYHBIME Ipo0siMu. OKpyTIIEHHE TECITUIHBIX
Ipobeit.

Pemenne TekcToBBIX 3ajad, coaepxkamux Apoou. OCHOBHBIE
3aJjauu Ha ApoOou.

IpencraBasaTh AECATUUHYIO ApoOb B BHJIE OOBIKHOBEHHOM,
YUTATh M 3aMUCHIBATh, CPABHHBAThH JECSATHYHBIE ApoOH,
npepjaratb M 00Cy:KAaTh CHOCOOBI  YNOPAJA0YMBAHHUSA
JECSTUYHBIX APOOEH.

N300pakarh JecITUYHBIE IpOOM TOYKAMH Ha KOOPJIMHATHOM
IPSAMOM.

BoISIBAATH CXOACTBA M Pa3jM4usi IPaBUI apU(PMETHUECKUX
JICUCTBUA C HATypaJbHBIMH YHUCIAMHA M JECATHYHBIMHU
Jpo0sMH, TTOCIIe COBMECTHOT'O aHAIIN3A.

BouinmoanaTs apudMeTHuecKne JeUCTBHS C JIECATHYHBIMU
IpoOsSMHU; BBIMOJHATH, NPHKUAKY W OIEHKY pe3yjbTara
BBIYMCIICHUM.

I[pumensith cBoiicTBa apupMETUYECKUX JCUCTBUM s
palMoOHANIN3alY BIYUCIICHH.

I[puMeHsATH PABUJIO OKPYTIJIEHUS JECATUYHBIX IpOOeii, mpu




HEOOXOMMOCTH C BU3YAIILHOU OMOPOii.

IIpoBoauTh MCCJIEAOBAHUSI CBOWCTB JECATUYHBIX Ipo0ei,
ONMHUpasiCh HAa YHCIOBBIE O3KCIIEPUMEHTHI (B TOM 4YHCIE C
MOMOIIIbI0 KOMITBIOTEPA).

Pacno3HaBaTh UCTHUHHBIC U JIOKHBIE BBICKA3bIBaHUS O APOOSX,

NPUBOAMTH  NPHUMEPbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHUSA U OTPUIIAHUS BHICKA3bIBAHUIA.
Pemars mnpocreimme TEKCTOBBIE 3aJayd, COAEpKaIUe

JIpoOHBIE JaHHbIE, U HAa *HAXOXKAECHUE YacCTHU LEJIOT0 U LEJIOT0
II0 €r0 YacTH *; BLIAABJIATH UX CXOJCTBA H PA3JINYHA.
MopaenupoBaTrh X0 PELICHUS 3aJa4d C IOMOIIBIO PUCYHKa,
cxeMmbl, Tabnuupl. Pa30ouparh pa3iuuHble PELICHUs, 3allUCU
pEeLICHUH TeKCTOBBIX 3a/1a4.

OnepupoBath IpOOHBIMU YHCIIAMU B pPEaIbHBIX KMU3HEHHbBIX

CUTyalusIx.
C NMIOMOIIBI0 IIeJarora OIMCHUBAaThb HOqueHHBIfI pe3yibTar,
OCymeCTBJIATDH CaAMOKOHTPO!Ib, IIPOBEPA OTBCT Ha

COOTBETCTBUE YCIOBHIO, HAXOMTh OLINOKY.
3HAKOMHUTHCS ¢ HCTOPHEH Pa3BUTHS apU(PMETUKU

Harasianas
reomMeTpus.
Tesna u purypsi
B IIPOCTPAHCTBE
(9w

*MHororpanHuku. M3o0pakeHne MHOrorpaHHMKoB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[IpssmoyronbHbI mapamnenenunesn, kyo. Pa3Béprku kyba u
napajuleJenuneaa.
O065BEM Kyba, MPSAMOYTOIFHOTO Mapajuiesenuneaa™.

PacnozHaBaTh Ha 4epTeikax, PHCYHKaX, B OKpY:KallleM
MHpe MIPSIMOYTOJIbHBIN Mapasuiesenumnes, Kyo, MHOTOIpaHHHUKH,
ONHUCHIBATb, HMCHOJIB3YSl TEPMHMHOJIOTHI0, OIEHUBATH
JIMHENHBIE Pa3MEpBI.

I[IpuBoauTH MPUMePBI 0OOBEKTOB PEATHHOIO0 MUPA, UMEIOIINX
¢bopMy MHOTOrpaHHHUKA, MPSIMOYTOJILHOTO MapaljieNenuresa,
KyOa.

N300pazkarh Ky0 Ha KieT4aToil Gymare.

HccaenoBarb CBOMCTBA KyOa, NPSAMOYTOJIbHOTO
napajuleJIenuea, MHOTOTPAaHHUKOB, UCIOJb3Yysl MOJAEIU IpU
HEO0OXOIMMOCTH C HAMpaBJISIOUIeH OMOIIBIO.

Pacno3HaBath pa3BépTKM Kyba W mapasuielenure/a.
MoaenupoBath Ky0 U napajuieienunesn u3 Oymaru u npodux
MaTepuasoB, Mo 00pasiy.




Haxoauth u3MepeHUs, BBIYHCIASATH IUIOLIAAb MOBEPXHOCTH;
00BEM Kyba, MPAMOYTOIBHOTO MapaljIesieuIea ¢ OMopo Ha
QITOPUTM Y4EOHBIX JIEHCTBUH; HCCAEA0BATH 3aBHCHMOCTh
00Bvéma Kyba oT JUITHHEI ero pedpa.

Ha6s101aTh M NPOBOAUTH AHAJOTHM MEXIy MOHITHUAMU
UIOMAAM U 00bEMA, TIEPHMETPA U TUIOIIA TN TOBEPXHOCTH.
Pacno3HaBaTh WCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUSA O
MHOTOI'PaHHUKAX, MPHUBOJAUTH NPUMEPbI U KOHTPIPUMEDSHI.
Pemarnp 3amauun U3 peaabHON KU3HHU.

IloBTOpEHHuE
M 00001IeHHE
(10 4.)

[ToBTOpEHME OCHOBHBIX MOHATHH M METOJOB Kypca 5 Kiacca,
0000111eHNE 3HAHUH.

BeryucasrTe 3HAYCHUS BBIPAKCHMUI, coAepKaluX
HaTypaJbHblEe 4YHCIA, OOBIKHOBEHHbBIE M JECATUYHBIE APOOH,
BBIIOJHATh IPEOOpa3oBaHUs 4YMCET MNP HEOOXOIUMOCTU C
HaIPaBJIIOLIEH TTOMOIIBIO.

BeiOupars cmoco®  CpaBHEHMs — 4YMCE,  BBIYHCICHUH,
NpPpUMEHATH CBOiicTBa apudmMeTHueckux JedcTBuil  Juid
paloHaIN3aluu BEIYUCICHUH.

OcyumiecTBAATh CAMOKOHTPOJIb BBIIOJIHAEMBIX IEHCTBUHA U
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUM.

Pemiate mpocreiimme 3amauM U3 PEAIBHON  JKU3HHU,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUSA U PEIICHKS 3a/1a4 U3
JpYTruX y4eOHbIX IPEAMETOB.
Pemiate mpocreiiiuue 3agaymu
CPABHHUBATBL  CIIOCOOBI  pEIEHUs
PalMOHAJILHBIH CIIOCO0.

Pa3HBIMU
3a/1a4H,

crnocodamu,
BbIOMpPAThH

6 xaacc (ne menee 170 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOE coaep:xaHue

OcHOBHBIE BHUABI 1€ATCJIBHOCTHU oﬁyqalomnxm




HartypaabHblie
yucaa
(30 )

Apudmernueckue JIeNCTBUA c MHOI'03HAYHBIMU
HAaTypaJbHBIMU YHCJIaMHU. YHCIIOBBIE BBIPAXKEHUS, MOPSIIAOK
JIEHCTBHI, UCITOJIB30BaHNE CKOOOK. OKpYIJICHHE HATYPaIbHBIX
YHCElL.

Jenutenu u KpaTHbIC YMCiia; *HAUOONBIIUNA OOIIMI JACIUTEIH
Y HaMEHbIIee 00IIIee KpaTHOE *.

PaznoxxeHne umcna Ha IPOCTBIE MHOXHTENU. JlemmMoCTb
CyMMBI U IIPOU3BENCHMUS. [{ereHne ¢ 0CTaTKOM.
Penienue TekcTOBBIX 3a7ad.

BouinoaHsaTs apudpmernyeckue aeiicTBUS C MHOTO3HAYHBIMU
HAaTypaJbHBIMU YHUCJIaMH, HaXOAUTh 3HAYEHHS YHCIIOBBIX
BBIPOKECHHH CO CKOOKaMH U 0€3 CKOOOK; BBIYMCIATH 3HAYEHHSA
BBIPKECHHH, COJIEPIKALUX CTEICHHU.

BhInoiHATL NPUKHAKY M OLEHKY 3HAYEHUW YMCIIOBBIX
BbIpA)KEHUH, MPUMEHSATh NPUEMBI IPOBEPKH PE3YJIbTATA.
Hcnonbs30BaTh mnOpHU BBIYMCICHUSAX MepeMecTHTEbHOE H
coyeTaTrebHOEe CBOWCTBA CJIOKEHMS] W  YMHOYKEHWUs,
*pacnpeaeuTeIbHOE CBOMCTBO YMHOKEHHsI OTHOCHUTEJIbHO
CJI0KeHUs ™, CBOICTBA apu(MeTHYECKHX 1elCTBHI.
HccaenoBarh  4YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJHTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMPOBATh OMNpeAedeHHs JIEIUTEN1 U  KpaTHOIOo,
HAuOOJIBIIEr0 OOINCr0 JENHMTEIs M HAUMEHBIIETO OOIIEro
KpaTHOTO, MPOCTOT0 M COCTABHOI'O YHCEJ; HCIIOJIb30BaTh 3TH
MOHSTHS TIPU PELIEHUH 3a]1a4 (IIPY HEOOXOAUMOCTH € OIOPOM Ha
QITOPHUTM TIPABHIIA).

IIpuMeHsITL AJITOPUTMBI BBIYUCICHHUST HAaHOOJBIIErO OOIIEeTo
JNENUTeNs] YW HauMEHBIIEero OOIIero KPaTHOTO JBYX YHCEI,
QITOPUTM PA3JIOKEHUS YHCIIa HAa TPOCTHIE MHOKUTEIH.
HccaenoBaTrh cBoiicTBa ACIMMOCTA CyMMbl U IPOU3BEICHUS
YHUCell ¢ ONOPOM Ha BOMPOCHBIN MIIAH.

I[IpuBoauTHL NpHUMePbI 4YHCEN C 3aJaHHBIMH CBOWCTBAMH,
pacno3HaBaTh BepHble W HeBepPHbIe YTBEPXKICHUA O
CBOICTBaxX 4HCEJ, ONPOBEPraTh HEBEPHBIC YTBEPXKICHUSA C
MTOMOIIbIO0 KOHTPIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4yeCcKHe  NPENJIOKEHUSI  C
MTOMOIIIBIO CBS30K «H», «HIIN», «ECIH. .., TO...» IO 00pasiry.
Permathb TEKCTOBBIC 33a4H, BKIIFOYAIOIINE ITOHITUS ACIUMOCTH,
apudmeTnyeckuM CcHnocoboM, HCHOIb30BaTh Iiepedop Bcex
BO3MO>KHBIX BaPUAHTOB C OMIOPOI HA BOMPOCHBIH IJIaH.
MoaenupoBaTrh XOJ pelIeHHs 3aJadd ¢ MOMOUIbI0 PHUCYHKA,
CXEMBI, TaOJIHUIIBI.

[IpuBoauTh, pazOuparh, OLIEHHWBATH Pa3JINYHbIE PeIIeHUS,




3allMCH  PpellleHHH TeKCTOBBIX 3aJay C HalpaBIsOIIEH
IIOMOLUIBIO.

Kputnuecku oneHuBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAUTh
OIIUOKHU, OCYLIECTBJSATH CAMOKOHTPOJb, NMPOBePsisi OTBET
HA COOTBETCTBHUE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsimble HA
IJIOCKOCTH
(7 9)

*IepnienauKyisipHbIe NpsAMbIe. [TapaenbHblie npsMble *.

PaccrosiHue Mexay AByMs TOYKaMH, OT TOYKH JIO TPSMOH,
JUIMHA IYTU HA KBAJIPATHOM CETKE.
*[IpuMepbl MPSIMBIX B IPOCTPAHCTBE ¥,

Pacno3naBarp Ha ueprexkax, PUCYHKax Clydad B3aUMHOIO
PacroJI0KEHUs ABYX MPSAMBIX.

M300paxkarh ¢ NOMOIIBI YePTEKHBIX HHCTPYMEHTOB
KjJeTyaToll Oymare JBe IepeceKaroluecs MpsMble, JBeE
IapaJuIeIbHbIE IPSMBIE, CTPOUTH MIPIMYIO, NEPIECHIUKYISIPHYIO
JaHHOM.

IIpuBoauTs NpuMepbl MapaJuIEIbHOCTH u
NEPIEHIUKYJIIPHOCTH IPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBatb B MHOIOYIOJBHUKAaX IEPHEHAUKYJSAPHBIE H
napajuiejabHble  CTOpOHBbL. WM300paxaTb MHOIOYIOJIBHUKU C
napajuieIbHbIMU, MIEPIICHANKYISIPHBIMUA CTOPOHAMH TI0 00pa3iy.
Haxoauth paccTrossHue MEXIy ABYMs TOYKAMH, OT TOYKH [0
psAMOM, JUIMHY NyTH Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCTOJIb3Ys LIU(PPOBBIE PECYPCHI.

JApoou
(32 4)

OObIKHOBEHHAsT ~ JpoOb, OCHOBHOE  CBOWCTBO  Jpo0w,
cokpaienue n1podeit. CpaBHEHHE U YIOpAI0UYMBaHUE APOOESH.
Hecstrunbie TpoOU U METPUYECKasi CUCTEMa Mep.

Apudmerndeckue  JeicTBUS ¢ OOBIKHOBEHHBIMH U
JECSITUUHBIMU IPOOSMHU.

OtHomenue. JlemeHwe B JaHHOM OTHOIICHWH. *MacmmTa0*,
MPOTOPIHSL.

[Tonsite mporeHTa. BpluucieHne mpoleHTa OT BEIHYUHBI U
BEJIMYMHBI 110 €€ MPOLIEHTY.

Pemennie TekCTOBBIX 3aj1ay, COAEPKAIIUX APOOU U MPOIIEHTHI.
[TpakTnueckast pabora «OTHOIIEHNE AJIMHBI OKPYXHOCTH K €€
JUAMETPY».

CpaBHHMBaTH M YNOPS/I0YMBATH JPOOU, BHIOHPATH CHOCOD
CpaBHEHUs Ipobei.

IIpencraBasaTh [eCATUYHBIE IpOOM B BUJE OOBIKHOBEHHBIX
npobeit 1 OOBIKHOBEHHBIE B BUE JECATHUHBIX, HCMOJIb30BATH
IKBHBAJIEeHTHbIE NpPeICTABJIEHUs] APOOHBIX 4YHCENT MPH HX
CpPaBHEHHMM, TIpU BBIYUCICHUAX (MpU HEOOXOAMMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

Hcnoab3oBaTh JeCATHYHBIE JpoOUW TNpH  IpeoOpa3oBaHUU
BEJINYUH B METPUYECKOMN CUCTEME MED.

BoInogHsaTh apudpmernyeckue aelcTBHSI ¢ OOBIKHOBEHHBIMU
U IECATUYHBIMU JPOOSIMHU.

BoruncasaTs 3HAYEHHUS BBIPAXKEHU, coJiepaKaIux
OObIKHOBEHHBIE U JIeCATHUYHbIE  JApoOW,  BBINOJHATH




npeoOpazoBanusa ApoOed, BBIOMPATH CHOCO0, NMPUMEHATH
CBOIiCTBA apHU(PMETHUSCKUX ICHCTBUHA I pallMOHATH3AIUU
BBIYMCIICHHI.

CocTaBJsiTh OTHOILEHHS U IPOMNOPLUM, HAXOAUTH OTHOLICHUE
BEJIMYMH, JETTUTH BEJIMUYUHY B JAHHOM OTHOIICHHH.

Haxoauth 3KCnepuUMEHTATbHBIM NMYTEéM OTHOUIEHHE JUIMHbI
OKpYXHOCTH K e juamerpy (mIpu HEOOXOAUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

Haxoaurh Macmitad IuiaHa, KapThl U BBIYUCISATH PACCTOSHUSA,
HCIOJIb3YS MacIlTad ¢ OMOpol Ha AJITOPUTM YUEOHBIX AEHCTBUM.
OOBSICHATD, YTO TAaKOE€ MPOIICHT, YINOTPeONIATh 000POTHI peuu
CO CIIOBOM «IIPOLEHT». BbIpaskaTh IPOLEHTH B ApoOSIX U
JIpoOH B MPOIIEHTAX, OTHOIICHHUE JIBYX BEIMUYMH B MPOIECHTAX.
BbIYHCASITH IPOLEHT OT YKCIIA U YUCIIO IO €r0 MPOLIEHTY.
Oxpyrasite JApoOM U TPOLEHTHl, HAXOAUTh MPHUOIMKEHUS
YHUCeNn TPU HEOOXOIUMOCTH C HCIIOJB30BAaHHEM BH3YaJIbHOM
OTIOPBL.

Pemiath 3agayM  Ha YacTH, IMPOLIEHTHI, NIPONOPLUHU, HA
HaXOXJAeHHe ApoOu (TIPOIeHTa) OT BETUYHUHBI U BETUYHUHBI TI0 €€
npobu (TpoleHTy), apoOu (MPOLeHTa), KOTOPHIA COCTaBIISIET
onHa BemuuuHa OT  apyroi. IlpuBoauTh, pa3duparh,
OIlEHUBATH PA3JIMYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3ajJ]a4y Mpy HEOOXOJUMOCTH C HAIIPABIISAIOLIEH MOMOIIBIO.
N3Baexkars uHpopMamuo ©3 TAOMUMI U JAMATPAMM,
UHTEPIPETUPOBATH TaOIUYHBIC JTaHHBIE, ONpeNEATh
HauOoJIbIlIee U HAMMEHbIIIEE U3 MPECTABIECHHBIX JAHHbIX.

Harasanas
reoMeTpusi.
Cummerpus
(6 9)

*QOcesas cummerpus. LlenTpanbHas cuMMeTpust.

[TocTpoeHre CUMMETPUYHBIX QUTYP.
CummeTpus B IpOCTPAaHCTBE™.

Pacno3naBaTh Ha yepTekax M M300pakeHUsX, H300pakaTh OT
PYKH, CTPOUTH C TOMOILBI0O MHCTPYMEHTOB (UTYpYy (OTpE3OK,
JIOMaHyl0, TPEYrOJIbHUK, MpsMOYIOJIbHUK, OKPYKHOCTb),
CUMMETPUYHYIKO JaHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIpaBJISIOLIEH [TOMOILBIO.

Haxoauth npuMepbl CUMMETPUH B OKPYKAOIIEM MHpE.
MopneaupoBarh U3 Oymaru 1Be (GUIYpbl, CHUMMETPUYHBIC




OTHOCHUTEJIBHO TMPSMOM; KOHCTPYHPOBATh I'€OMETPUUYECKHE
KOH(UTYpAIMH, UCIIOJIb3YSI CBOMCTBO CHUMMETPHH, B TOM YHCIIE
C TOMOIIbIO HHU(POBBIX PECYPCOB C OMOPOM Ha aAJIrOPUTM
y4eOHBIX JIEUCTBUIA.

Boipaxkenus
¢ OykBamMu
(6w

[TpumeHeHue OyKB 1Uisl 3aIIMCH MaTEMAaTUYECKUX BhIPAKEHUH 1
npeioxkeHuil.  *bykBeHHblE  BBIp@KEHHS U YHCIOBBIE
IIOJICTAaHOBKHU *.

bykBeHHBIE paBEHCTBa, HAax0KJICHUE HEU3BECTHOI'O
KOMITIOHEHTa. DOopMyIIbI.

Hcnoab3oBath OYKBBI 11 0003HAYCHHs YHCEN, NP 3allUCU
MaTEMATHYECKUX  YTBEPXKACHHM, COCTABISTh  OYKBEHHBIE
BBIPAYKECHHUS 10 YCIOBHIO 3a7]a4H.

HccaenoBartb  HECIIOKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI JJIS UX 3aIHCH.

BbIuncjasTh YHCIOBOE 3HAUYCHHUE OYKBEHHOTO BBIPAKEHUS MPHU
3aJJaHHBIX 3HAYECHUAX OYKB C ONOPON Ha aJrOpUTM Y4eOHBIX
JICHCTBHI.

3anucbIiBaTh ¢hopmy.bi: nepumMeTpa u IUIOILA N
MPSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPY)KHOCTH, TUIONIAJN
KpPYTa; BHINOJIHATH BHIYHCJIEHHS 110 3TUM (HopMyIiaM.
CocTaBiasiTb (POpMYyJibl, BBIPAKAIOIINAE 3aBUCUMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpeMs, O0BEM paboOTHI;
BBITIOJHATH BBIYUCIICHUS TI0 3TUM (opMyaMm.

Haxoauth  HEW3BECTHBII  KOMIIOHEHT  apHU(QMETHYECKOTo
JIEVCTBUS.

Harasanas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 9)

YeThIpEXyroJIbHUK, IIpUMEpPEHL YETBIPEX YT OJIbHUKOB.
[IpsmMoyronbHUK, KBaJgpaT: CBOWCTBA CTOpPOH,  VIJIOB,
JMaroHanei.

I/I3MepeHHe YTJIOB. Bugsr TPECYIrOJIbHUKOB.

[Tepumerp MHoOroyroibHuka. [lnomans ¢urypsl. dopmysns
nepuMerpa W IUIOWAAM HpsMoOyrojibHUKa. [lpubmmkxénHoe
U3MEpEeHue Mo U Uryp.

*[IpakTudeckas padora «ILnomans kpyra» *.

N300paxkaTt, Ha HEIWHOBAHHOW W KJeT4yaTroil Oymare c
HCII0JIb30BaHNEM YEepPTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJIbHUKU c 3a/laHHBIMH CBOICcTBaMH: C
napajieNIbHbIMU, MEePIeHANKYISIPHBIMU, PaBHBIMU CTOPOHAMH,
OpsIMBIMU ~ yIJIAMH W JIp., PaBHOOEAPEHHBIM TPeyrojabHUK.
IIpennarars U 00CyK1aTh CNIOCO0OBI, ATTOPUTMBI IIOCTPOEHUS.
HccnenoBarb,  UCHONB3YS  OKCIEPUMEHT,  HAOIIOJCHHE,
MOJIEJIMPOBAaHUE, CBOMCTBAa  IPSMOYIOJbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIHHUKH C OMTOPOI HA BOMPOCHBIH TUTaH.

O00CcHOBBIBATH, OMPOBEPraTh C IOMOIIBIO KOHTPIPUMEDPOB
YTBEPKACHUS O TMPSAMOYTOJIbHUKE, KBaJpare, Pacrno3HaABaTh




BEPHBIE U HEBEPHBIEC YTBEPKICHHUS.

N3MepsATh U CTPOUTH C IOMOIIBIO TPAHCIIOPTUPA YIVIBI, B TOM
YHuCJIE B MHOIOYIOJIbHUKE, CPAaBHUBATH YIJIbl, Paclo3HABATH
OCTpbI€E, IPSIMBIE, TYIbIE, PA3BEPHYTHIE YIJIbL.

Pacno3naBars, U300paxkaTh OCTPOYTOJIbHBIN,
IIPSAMOYTOJIBHBIN, TYIIOYT'OJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI ~ TPEYroJbHUKH (NMpH HEOOXOJUMOCTH C
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

BeruucasTe [IEPUMETP MHOI'OYTOJIbHUKA, I (0)116:011
MHOTOYTOJIbHUKA pa30OMeHHeM Ha MPSMOYTOJbHUKH, Ha PaBHBIC
Gburypbl, HUCHOIB30BaTh METPUYECKUE EAMHUIIBI H3MEpPEHUS
JUTMHBI U TIJTOIIAIU C OTIOPOM HA aJTOPUTM yUeOHBIX JEHCTBUM.
Hcnoab3oBaTh NpuOIHKEHHOE U3MePeHHe JJIMH U IUIONIa1ei
Ha KIETYaTOl Oymare, NpUOIMKEHHOE W3MEPEHUE JUTHHBI
OKPY>KHOCTH, TUIOLIAAN Kpyra.

I[Monoxurtenbubie u |Llensle  yucna. *Monynp  uucna,  reomerpuueckas | [IppyBoauTh NpuUMeEpPbI HCIONb30BAaHUS B PEAIbHON KHU3HU
oTpHUAaTeJIbHbIE MHTepIpeTanus MoayJis. YucioBble IPOMEKYTKHU *. MOJIOKUTENBHBIX U OTPULATEIBHBIX YUCEL.
qyucjia ToNOKUTENbHEIE W OTPUIATENbHBIE umcia. CpaBHEHHE N300paxkath 1enble Yncia, MOJOKUTENbHBIE M OTPULATENbHbIE
(40 1) TIOJIOKUTENBHBIX U OTPULATENbHBIX uncel. Apudmerndeckue | AT  TOIKaMH — Ha  HHCIOBOM  NPSAMOH,  MCIIOJB30BAThH
JeHCTBHUS C TIOJI0KUTETLHBIMU U OTPULIATENBHBIMY icIamy, | TACTOBYIO HPAMYFO UL CPaBHCHIS HHCCIT.
PellleHne TeKCTOBBIX 3a/1a4. I[IpumeHsiTh NpaBUJIA CPAaBHEHUS, YNOPSA0YMBATH LEJbIE
YUCIIa; *HAXOAMTH MOJYJIb yucia™.
@opMyJIMPOBATH MPABUJIA BEIYHUCICHUS C TIOJIOKUTEIBHBIMU U
OTPHULIATEIILHBIMU YHCJIAMH, HAXOAUTH 3HAYEHHUsl YHCIIOBBIX
BBIPAXKEHH, coJiepKaIInx JENUCTBUSA
C TIOJIOKUTEIBHBIMHU ¥  OTPUILIATEIBHBIMU  YHCIAMH  TIPU
HEO0OXOIUMOCTH C OMOPOI Ha aJTOPUTM MPaBHIIA.
IIpumeHsaTh CBOWCTBA CIOXKEHUS U YMHOXEHHS  JUIA
peoOpa3oBaHUs CyMM U MPOU3BEACHUN.
IIpencrasienue [IpsmoyronpHass cuCTeMa  KOOPAMHAT HA  IUIOCKOCTH. | OOBSICHATH M WIJIIOCTPUPOBATH MOHSATHE IPIMOYTOIBHON
AAHHBIX KoopamHatel TOYKH Ha MIOCKOCTH, a0CIIUCCca U OpIUHATA. CUCTEMBbl  KOOpJMHAT  HAa  IUIOCKOCTHU,  HCIOJIb30BATh
(64) Cronbuarsie 1 KPYroBbIE THArPaMMBL. TEPMHUHOJIOTHIO; CTPOUTh HA KOOPJIWHATHOMN IJIOCKOCTH TOYKH U




[TpakTuueckas pabota «Iloctpoenue quarpamm.
Pemienne  TeKCTOBBIX  3ajay,  COJAEpXKAIIMX  JIaHHBIE,
IpeJICTaBJICHHbIE B TAOIHIIAX U HA JUarpammax.

(bl/Il"ypBI IO 3alaHHBIM KOOpJAHHATaM, HAXOJAMTb KOOPIAWHATLI
TOYCK.

Yurarh cTonOuaThIe u KpYyroBbI€ Jarpammbl;
HHTEPNPETHPOBATH JTaHHBIE; CTPOUTH cTosouaThie
JUarpaMMmBbl.

Hcnoab3oBaTh MH(pOPMALUIO, TIPEICTABICHHYIO B Ta0IUIaX,
Ha JauarpamMmax Juisl PElIeHHs] TEKCTOBBIX 3aJad M 3a1ad U3
peanbHOU KU3HU.

Harasanas
reoMeTpus.
Durypsi

B IPOCTPAHCTBE
9 v)

*[IpAMOYTOJIBHBIN Mapajuiesenumea, Kyo, npusmMa, mupamMmuia,
KOHyC, [uinuHap, 1map u  chepa.  M3o0paxeHue
POCTPAHCTBEHHBIX dburyp. [Tpumepnt pa3BEéPTOK
MHOI'OIrpaHHUKOB, HUJIMHAPA U KOHYCA.

[TpakTHueckas paborta «Co3nmanue MoJieei
IPOCTPAHCTBEHHBIX QUTYDY.

[Tonstue oO0BEMA; eauHMIBI H3MepeHHUs o0bEMa. OOBEM
MPSIMOYTOJIBHOTO TIapajuiesienurena, Kyoa, opMyIbl 00béma *,

Pacno3HaBath Ha  ueprekax, pHUCYHKaX, ONHCHIBATH
nUpaMuay, MpU3My, HUIHHIP, KOHYC, IIap, H300paaTh UX OT
PYKH, MOJEJTHPOBATH U3 OyMaru, IiIacTUINHA, IIPOBOJIOKU U JIp.
¢ Hamnpasisitouie nomoiuso. IIpuBoANTH NpUMepbl 0OBEKTOB
OKPY’KaIOIIEro MUpa, UMEIOLINX (OPMbI Ha3BaHHBIX Tell.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHMUE, BBICOTA, PAJINyC U TUAMETP, Pa3BEPTKA.

N3yuath, UCHONB3YS SKCIIEPUMEHT, HAOJIIOJCHUE, U3MEPEHUE,
MOJICJIMPOBAaHKUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOICTBA Ha3BaHHBIX TEJ, BBIABJIATH CXOACTBA M Pa3INYHA:
MEXy MUPaMHUION M MPU3MOI; MEXY LHUIUHIPOM, KOHYCOM U
IIapOM.

Pacno3naBath pa3BEPTKU Mapajuienenunena, Kyba, MpHU3MBI,
UpaMU/Ibl, KOHYCa, HWINHAPA; KOHCTPYMPOBATH JAHHBIE Tella
U3 pa3BEPTOK, CO3/aBaTh HUX MOJEIM C HalpaBIIsAOLIeH
MTOMOLUIBIO.

Co31aBaTh MOJeIH NPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, TUIACTUIIMHA U JIp.) C OIIOPON Ha aIrOPUTM YUeOHBIX
JIEUCTBHIA.

N3mepsaTs Ha Moaeasix: UIMHBI pPEOEP MHOIOTPAHHUKOB,
JTaMeTp 11apa.

Boruucasats mo  ¢opmyiaam: 00bEM  IPSIMOYTOJIBHOTO
napajjenenunena, Kyba; HCIONb30BaTh €AMHUIBI M3MEPEHHS
00b€éMa; BBIYMCJAATH OOBEMBI TEJ, COCTABIICHHBIX U3 KYOOB,
napajJlelIeuIe0B; peliaTh 3a1a4i C PEaIbHIMU JaHHBIMU C




OMOpPOY Ha CIPABOUYHYIO HH(POPMALIUIO.

[MoBTOpEHME,
00001IeHME,
cUCTeMaTH3aAUMSs
(20 v)

[ToBTOpEeHHE OCHOBHBIX TOHSITHH U METOJOB KypCcOoB 5 u 6
KJIacCOB, 00001IIEHNE U CUCTEMAaTH3AIUS 3HAHUH.

Beryucasre 3HAYCHUS BBIPAKCHMUI, COZIepIKaILUX
HaTypajbHbIC, LEJIbIe, TOJOXUTEIbHbBIE MW OTPULATEIbHBIC
qucia, OOBIKHOBEHHBIE M JECSITUYHBIE JpOOH, BBIIOJIHATH
peoOpa3oBaHus 4YMCEN U BBIPAKEHUN MPU HEOOXOJWMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

BeiOoupar,  cmoco®  CpaBHEHHsS ~ 4YMCEN,  BBIYMCIICHHIA,
NPUMEHATHh CBOWCcTBA apuMeTHUecKuX JCWCTBUN Ui
panMoHaNN3alUY BHIYUCICHUI.

Pematy mpocreiilime 3agauM U3 PEANBHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMS Ul PELICHUS 3a1ad U3
JIPYTUX MPEIMETOB.

Pemars npocreiimme 3a1a4u pasHbIMU CIIOCOOAMU.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUM U
CaMONIIPOBEPKY pe3yibTaTa BEIUUCICHUM.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (110 'OJAM OBYUYEHMUA)

7 kaacc (He menee 102 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yucaa u [TonsiTHE panoHaTBHOTO YHCIA. CucremMaTH3UpOBAThH U obdoramarsb 3HAHUS 00
BbIYUCJICHUA. ApI/ICbMeTI/I'—IeCKI/Ie }IeﬁCTBHH C PpalMOHAJIIBHBIMU YHCJIaMHU. OOBIKHOBEHHBIX U JOCCATUYHBIX le06$IX.
PaunonanbHbIe CpaBHeHHe, yIOPSJOYMBAHUE PALTMOHATBHBIX YHCEIL. CpaBHUBATBH M YyNOPSIA0YUBATHL APOOH, TpeoOpa3oBbIBas NMPU
yuciaa CreneHb ¢ HaTypallbHBIM TIOKA3aTeJIeM. HEOOXOUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 4)

Pemennie ocHOBHBIX 3ajjau Ha ApoOU, MPOLIEHTHI U3 PeaTbHOU

MPAKTUKH.
[Ipu3Haku  JEIMMOCTH,  pa3IOKEHUs

MHOXUTCEIN

OOBIKHOBEHHBIE B JIECATHYHbIE, B YAaCTHOCTU B OECKOHEUHYIO
JECATUYHYIO IPOOB.
IlpumensaTs  pa3HooOpa3Hble  CHOCOOBI M NPHEMBI




HaTypaJibHbIX YUCE.
Peanburie 3aBUCHUMOCTH.
MPOTOPIMOHAIIBHOCTH.

IIpsmas

n

oOparHas

BbIYNCJIEHNS] 3HAYEHUH TPOOHBIX BBIPAXKEHUI, COIEPKALLUX
OOBIKHOBEHHBIC H  JCCATHUYHBIC JpOOW: 3aMEHSITh IPHU
HEOOXOAUMOCTH  JECATUYHYIO  JpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO NIECATUYHON, IPUBOJUTH BBIPAXKEHUE K (dopMme,
HanOoyee yINOOHOM Uit  BBIYUCICHHH, IPeoOpa3oBHIBATH
JIpOOHBIC BBIPAKEHUS HA YMHOXKCHHUE W JICTICHUE ICCITHYHBIX
npoOei K NEHCTBHUAM C LENBIMH YHCIaMU (IIPH HEOOXOAUMOCTH
C HaMpaBJISAIOLIEH TOMOIBIO).

I[IpuBoanTH YHCIOBBIEe W OyKBeHHbIe NMPUMEPbI CTEIECHU C
HATypaJIbHBIM TIOKa3aTelieM, OOBSCHSS 3HAYCHUS OCHOBAHWS
CTCIICHU W TOKa3aTelsl CTCICHU, HAXOIUTh 3HAYCHUS CTEIICHEH

Buja d’' (@ — moGoe palMOHATILHOE YMCIIO, I — HATYpalbHOEe
YHCII0) C OMOPOH HA CIIPABOYHYIO HH(OPMAIIHIO.

[ToHumaTe cMbICa 3anMCcH OOJBIIMX YHCEJ € INOMOIILIO
AecATHYHBIX Apoleil U creneHel ynciaa 10, TpUMEHATH UX B
pPeaJIbHbIX CUTYAIUsIX.

IIpuMeHSITH IPU3HAKY JAETUMOCTH, PA3JI0KEHUSI HA MHOXKUTENIN
HaTypalbHbIX YHUCEIL.

Pemate mpocreiilime 3agayM Ha  YaCTH, IIPOLIEHTHI,
IPOMNOPIMH, HA HaX0XJIeHHE ApoOH (IPOLIEHTa) OT BEIHMUUHBI U
BEJIMYMHBI 1O €€ Jpobu (ImpoueHTy), Apodu (MpoIeHTa),
KOTOpBIM COCTaBIIsE€T OJHA BEeIWYMHA OT Apyroi. IlpuBoauTs,
pa30upaTh, OLEHUBATDH PA3JINYHbIE PEILICHUS, 3alIUCU PEILICHUIN
TEKCTOBBIX 3a/]a4.

Pacno3naBatb M OOBSCHATH, ONUPASICH Ha OIPEACICHHUS,
OpsSMO MPONOPLMOHATIBHBIE M 00paTHO NPONOPLUOHATIbHbIE
3aBHCHUMOCTH MEXAY BEJIMYMHAMU; MPUBOAUTH MPUMEPHI ITHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrHMX Y4eOHBIX
MPEIMETOB.

Pemarp npocreinye NMpakTHKO-OPHEHTHPOBAHHBIC 3aJadM
HAa  Apo0M, TNPOUEHTbl, TMNPAMYI0 H  00paTHyIO
NPONOPUHOHAJIBLHOCTH, NPONOPLHH.




AsredOpanyeckue
BbIpaKeHUSI
(27 )

bykBennbie  BelpakeHuda.  Ilepemenubie.  JlomycTumbie
3Ha4YeHUs NepeMeHHbIX. DopmyIbI.

[Ipeobpa3oBanre OyKBEHHBIX BBIPAKEHUH, paCKpPBITHE CKOOOK
Y TIPUBEJICHUE TIOJJOOHBIX CJIaracMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKa3aTeJIeM.
MHoOrouneHsl. Cnoxenue, BBIYUTAHUE, YMHOXXEHHE
MHOTO4JIeHOB.  DOpMyNbl  COKPAIIEHHOTO  YMHOXKCHHS.
Paznoxenre MHOrOYIEHOB HA MHOXHUTEIH.

Osaagers Ha 0a3zoBoM YPOBHe asreOpanyeckoi
TEPMUHOJIOTHEN U CHMBOJIMKOW, NMPUMEHSITb €€ B IIpoliecce
OCBOCHMSI yUeOHOI0 MaTepuania.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPDAKCHHWH IMPH 3aJaHHBIX
3HA4YEHUAX OYKB; BBIIIOJIHSATH BEIYUCIEHHS 110 (popMyiam.
BuInoHATH TPeoOpa3oBaHus EIOT0 BBIPAKEHHUSI B MHOTOWICH
IPUBEJCHUEM NOJOOHBIX CIIaraeMbIX, paCKpbITHEM CKOOOK.
BbINOJHATL YMHOXEHHE OJHOYJICHA Ha MHOIOWIEH U
MHOIOWJIEHa Ha MHOIOYJICH, MPUMEHsTh (HOpMysbl KBajpaTa
CyMMBl M KBaJpaTa pa3HOCTH C OINOPOM Ha CIPABOYHYIO
nHpopManuo.

OcymecTBAATh Pa3jI0KEHUE MHOTOWIEHOB HAa MHOXHUTEIU
yTEM BBIHECEHUS 32 CKOOKM OOILEro MHOXKUTENS, IPUMEHEHHUS
dopMynBl  pa3sHOCTH KBaApaToB, (HOPMYyT COKpAIIEHHOTO
YMHOXXEHUS C OIIOPOil Ha CIIPaBOYHYIO HH(POPMALIUIO.
I[IpumensiTe 1peoOpa3oBaHUE MHOIOWIEHOB JJISl  PELICHUS
pa3sIMYHBIX 3aJa4 U3 MATEMAaTUKH, CMEXKHBIX IPEIMETOB, W3
peanbHON MPAKTUKU.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHA MATEMATUKH.

YpaBHeHus
1 HEpaBeHCTBA
(20 u)

VYpaBHeHue, npaBuia npeobpazoBaHus YpaBHEHUS,
PaBHOCUJIILHOCTh YPaBHEHUM.

JIuHeitHOE ypaBHEHUE C OJHON IEPEMEHHOMN

IIEPEMEHHOM, pELICHNUE JIMHEWHBIX YpaBHEHUN. Pemenne 3amau
C TIOMOIIBIO YPaBHEHHUM.

*JIuneltHOE ypaBHEHUE C ABYMs MEPEMEHHBIMU U €T0 rpaduk *.
Cucrema ByX JIMHEWHBIX YpaBHEHUN C ABYMS MEPEMEHHBIMU.
Pemenne cuctem ypaBHEHHH CIMOCOOOM TOJICTAHOBKH H
CITOCOOOM CIIOKEHHSL.

Pemarr JuHEHOE ypaBHEHHME C OJHOM TEPEMEHHOM,
NPUMEHSIA NMPAaBHJIA IIE€PEX0Ja OT HUCXOJHOTO YpPaBHEHUS K
paBHOCWIBHOMY €My Oosee mnpocroro Buzaa. IIpoBepsiTh,
ABIISIETCA JIM KOHKPETHOE YHCIIO KOPHEM YPaBHEHMSL.

I[oadupars nmpumepbl Nap YUCEN, SBIAIOIIMXCA PEIIECHUEM
JUHENHOIO yPaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouth B KOOPAMHATHOW IUIOCKOCTH TpaduK JHMHEHHOTO
YpaBHEHHsI C JBYMs MEpeMEHHbIMH (IIpU HEOOXOAMMOCTU C
HCIOJIb30BAHUEM CMBICIIOBOM OMOpPHBI); MOJB3YACh T'padUKOM,
NPUBOAUTH IPUMeEPbI PELICHNUS YPABHEHHUS.

HaxonuTth peleHue CHCTEMBI JIBYX JIMHEMHBIX YPaBHEHHU C
JIBYMsl TE€PEMEHHBIMH C ONOpOM Ha QJITOPUTM Y4eOHBIX
IEUCTBHIH.

CocTaBifITh U penIaTh YPaBHEHUE WIN CUCTEMY YPaBHEHHH 110




YCIIOBUIO 33/1auyd, HWHTEPIPETUPOBATbh B COOTBETCTBUU C
KOHTEKCTOM 3a/layd TOJYyYEHHBIH pe3yiabTaT C OMNOpoM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpaduku.
DOYyHKIUH
(24 4)

Koopaunara Todyku Ha mnpsmoi. UYMCIOBBIE NPOMEKYTKHU.
Paccrosinre Mexny IByMs TOUKaMU KOOPJIUHATHON MPSIMOM
[IpssMoyronbHas cucreMa KOOpAMHAT Ha IUNIOCKOCTH. [Ipumepsl
rpadukoB, 3amaHHBIX (opmymamu. YUrteHue rpaduKoOB
peanbHbIX 3aBUCUMOCTEM.

[Tonstue Qynkuuu. I'paduk dynkumu. CpoiicTBa (GyHKIUH.
JIuneiinass  gynkmus. [loctpoenwe rpaduka THHEHHOU
¢bynakun. ['padux pynkuun y = kx + b.

H3o0paxatb Ha KOOPJAMHATHOU IpsAMON TOYKH,
COOTBETCTBYIOLIME 3aJaHHBIM KOOpAMHATaM, JIy4Hd, OTPE3KH,
MHTEPBAJIbI; 3aIMCHIBATH UX Ha aIreOpanyecKoM si3bIKE.
OTrMeyaTh B KOOPIAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJAWHATaM; CTPOUTh TI'paUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OpMyJlaMH, B TOM 4YMCJIE C MOMOIIBIO IUPPOBBIX
nabopaTopuid.

IIpuMeHsiTh, M3y4aTh NpPeMMYIIECTBA, WHTePHPETHPOBATH
rpaduyecKuii criocod MpeICcTaBICHNS | aHATN3a Pa3HOO0pa3HOU
KU3HEHHOH HH(pOpMAIHH.

OcBanBaTh Ha 0a30BOM YpOBHE NOHATHE (PYHKIIMNH, OBJIAICBATh
(GYHKIIMOHATLHOW TEPMHUHOJIOTHEH.

Pacno3HaBarth JIMHEHHYIO QYHKIUIO y = kX + b, onHCHIBATH
e€ CBOICTBA B 3aBUCHUMOCTH OT 3HauUeHUH K03(hHUIUEHTOB k U b
(pu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MPABUIIA).
Crpontsh rpadukn TuHEeHHON QyHKIMU, QYHKUUU Y = kx + b
Hcnonb3oBats nudpoBbie pecypcbl Uil IOCTPOCHUS
rpaduKoB PYHKIMI U U3ydeHUs UX CBOMCTB.

[IpuBOAUTE TpPUMEPHI JIMHEWHBIX 3aBUCUMOCTEW B pEajbHBIX
Ipoueccax U sBJICHUSIX.

IloBTOpPEHME
u 00001menune
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHI M METOJOB Kypca 7 Kiacca,
000011eHIEe 3HAHHI.

BbiOuparh, mNpPUMeHATH CHOCOOBI  CPAaBHEHUS  YHCEll,
BBIUUCIICHUM,  NpeoOpa3oBaHMN  BBIPAKEHUH,  pelICHHs
ypaBHEHUH MTPU HEOOXOUMOCTH C HAIIPABJISIONIEH TTOMOIIIBIO.
OcyniecTBJIAATh CAMOKOHTPOJIb BBIIOJIHAEMBIX JEUCTBUM H
CaMONIPOBEPKY pe3ysibTaTa BBIYHCICHHM, MpeoOpa3OBaHUM,
IIOCTPOEHUN.

Pematp mpocreiilime 3agauM U3 pEATbHOM  JKH3HH,
NPUMEHATh MaTeMaTH4YeCKHue 3HAHMSA I PEIIECHUS 3a]1a4 U3
JIPYTUX IPEIMETOB.




Pemats mnpocreiiline TeKCTOBbIe 3a]a4d, CPABHUBATD,
BbIOMPATH CIOCOOBI PEIICHUS 3a/1a4U.

8 kiacc (e menee 102 u)

Ha3zpanue
pa3naesa (TemMbl)
Kypca (4uciio

OcHoBHOe coepkaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH oﬁyqaloumxca

4acoB)
Yucna u KBanpatHslii  KOpeHb U3 4HCIa. *[Tonatne 00| dPopmyanpoBaTH oNpeaeleHHe KBaJIPAaTHOIO KOPHA U3 4HCIa,
BbIYHCJICHHS. uppauuoHansHoM  yucne.  JlecaTuuHble — mpuOIMKEeHUS |apUPMETUYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaaparusie MPPALMOHAIIBHBIX YHCEIL. BHU3yaJIbHOW OIIOPOM.
KOPHHU JeiictBurenpHble uncna. CpaBHEHHE JIEHCTBUTENbHBIX uncen *. | [IpuMeHsiTh ONEepaluio HM3BJICYEHUSI KBAaJIpaTHOTO KOPHS U3
(15 9) ApudmeTrndeckuii KBaJApaTHBIA KOPEHb. qKCIla, HCMOJb3YS IIPU HEOOXOUMOCTH KAJIbKYJISITOP.

YpaBHeHUE BUIA 2 = a.

CaoiicTBa apu(METHIECKIX KBaJ{paTHBIX KOpHEH.

[IpeoOpa3oBaHue  YHUCIOBBIX  BbIpAKEHU,
KBaJIpaTHbIE KOPHHU.

COJIepKAIITUX

OueHuBaTh KBAJpaTHblE KOPHM LEIBIMH 4YHCIAMHU U
JNECATUIHBIMH JPOOSMHU.

CpaBHMBaTL ¥  YNOPAJ0YHBATH  PAlMOHAILHBIE M
MppalMOHATIbHBIE YKCIIA, 3alMCAHHbIE C MOMOIIBI0 KBaJIPaTHBIX
KOpHEH npy He0OXOAMMOCTH C HAaIPABJIAIOIIEH TOMOIIBIO.

HccaenoBarb ypaBHEHHE 2= a, HaxOJUThb TOYHBIE U

npubnmxkEHHbBIe KopHU pu a > (.

HccnenoBarh cBoiicTBAa KBAaJpPAaTHBIX KOPHEH, MPOBOJISA
YHCJIOBBIE DKCIIEPUMEHTHI C HCIIONB30BAaHUEM KaJbKYJISATOpa
(KoMTIBIOTEPA).

IlpuMendaTs CcBOMCTBA apH(MeTHYECKHMX KOpHEH /4
npeodpPa30oBaHUA BbIPAKEHU.

BbinosHATL npocreiimine npeodpa3oBaHUs BBIPAKCHUI,
coJlepKalluX KBaJpaTHbIE KOPHU. BplpakaTb NepeMEHHbIE W3
reOMeTpPUYECKUX U PU3NUecKuX GopMys MPU HEOOXOAUMOCTH C
ONOpO¥ Ha MPABUJIO.

BorunciasTe 3HaYeHHs1 BBIPRXKEHUH, COJEpKAIINX KBaJpaTHbIE




KOPHHU, UCITOJIB3YA IIPpU HeO6XOI[I/IMOCTI/I KaJIbKYJIATOP.
Hcnoan3oBarh B  XOJE pemicHud 3a4ad OJICMCHTApPHBIC
MMpEACTABIICHHU, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUIMU
BCJIMYHH.

3HAKOMHTBECS C HCTOpHefI PAa3BUTHA MATCMAaTHUKU.

Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ IEeJBIM
nokasarejiemM
(79)

Crenens ¢ nenslM nokasareneM. CTaHaapTHas 3alluch YUCIa.
Pa3mepbl 00BEKTOB OKpysKaroIiero mMupa (0T 3JIeMEHTapHbIX
YaCTHUIl 10 KOCMUYECKUX OOBEKTOB), UTUTEILHOCTD TPOIIECCOB
B OKPYXAroIIeM MHUpE.

CBolicTBa CTENEHH C 1IEJIBIM I10Ka3aTeleM.

@opMyJIMPOBATH ONpe/IeIeHne CTEIIEHNU C LIEJIbIM [10Ka3aTeIeM
(pu HEOOXOUMOCTH 1O BU3YaJIbHOW OTIOpE).

IpeacraBasary 3amuch OOJBIIMX H  MajbIX 4YHCEN B
craHgaptHoM Bujae. CpaBHMBATB 4YKCIIa M BEIIMYUHBI,
3amucaHHbIe C UCTIOIb30BaHueM crenenu 10.

HUcnoab3oBaTh 3amMch 4YHUCEI B CTAaHAAPTHOM BHUAE JIA
BBIPQXKCHHUS Pa3MEpOB OOBEKTOB, IUTEILHOCTH IPOILIECCOB B
OKPYXKAaroIleM MHUpeE.

®opmyMpPOBaTh, 3aUCHIBATL B CUMBOJIHYECKOH (hopme U
WLTIOCTPUPOBATHh NMPHMEPAaMHU CBOWCTBA CTENEHU C IIEJIBIM
nmokasareneMm (Ipu  HEOOXOIMMOCTH C  HUCIOJIb30BaHUEM
BU3YaJIbHOU OTOPHI).

I[IpumeHsiTh  cBoOiicTBA CTENEHW I IpeoOpazoBaHUs
BBIPAKEHMM, COJIEpKallUX CTEHNEHU C LEJbIM TMOKa3aTeleM C
WCIIOJIb30BAaHUEM  CIpPaBOYHOM HWHGOpMAIU. BBINOJHATH
AeHCTBHUSI C YWCIAMHU, 3alMCAHHBIMU B CTaHJAPTHOM BHJE
(YMHOXeHUE, JIeJIeHre, BO3BE/ICHHE B CTETICHB ).

Auredpanyeckue
BbIPasKeHM .
KBaaparublii
TPEXYJIeH

(CRY)

KBanpatsslil TpéxuneH. Pa3noxeHue kBagpaTHOro TpéxdseHa
Ha MHOXHTEIH.

Pacno3naBarb,  KBaJpaTHbIM  TPEXWIEH,  YCTAHABIIMBAaTh
BO3MOHOCTb €r0 pa3j0KeHUs HaA MHOXKHUTEH.

PacknaapiBaTh HA MHOMKUTEJIM KBAJApaTHbIM TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TIPH HEOOXOIUMOCTH C
OIIOPO Ha AJITOPUTM IpaBUIIA.

Auredpanyeckue
BBIPaKeHHS.
Auredpanyeckast
ApooL

Anrebpanueckas qpo0b. JlomycTuMble 3HaYeHUs IEPEMEHHBIX,
BXOIAIIMX B  anreOpanyeckue BblpakeHHs. (OCHOBHOE
CBOICTBO anrebpanyveckoii qpoou. Cokparienue aApooei.

Crnoxenne, BBIYMTAHUE, YMHOKEHUE U JICTICHHE

3anuceiBaTh anredpanueckue BbipakeHus. Haxogurs o0nacth
OTpe/ieNIeHUs] PAllMOHAIIBHOTO BBIPAKEHHUS.

BbINOJHATL YNCIOBBIE MOACTAHOBKA M BBIYMCJIATH 3HAUYECHUE
JpoOu, B TOM YHCIIE C IOMOIBIO KaIbKYJISTOPA.




(15 )

anreOpandeckux  apoOeii. [IpeoOpasoBaHue  BBIpaKEHUH,

COJIeprKalINX anredpandeckue Ipoou.

®opMyJIMpOBaTh OCHOBHOE CBOMCTBO anredpanyeckoil Ipodu
¥ MPUMEHSATD €ro IS TpeoOpazoBaHust Jpobeit.

BbInoHATL JAeiicTBUS ¢ anreOpauyecKuMM JIpoOsiMH IIpH
HEOOXOMMOCTH C HampaBisgomeil nomomplo. [IpumeHsTs
npeoOpa3oBaHus BhIpAXKEHUM Ui pelieHus 3a1ad. Beipaxkarb
nepeMeHHble u3 (opmyn (pU3MUECKUX, TECOMETPUYECKHUX,
OMKCHIBAIOIIUX OBITOBBIE CUTYyallUM) MPU HEOOXOJUMOCTH C
HaIIpaBJIAOIIEH TOMOILBO.

YpaBHeHust

U HepaBeHCTBA.
KBaaparubie
YPaBHEHUs

(15 9)

KBanpatHoe ypaBHeHue. HenonHoe KkBaapaTHOE ypaBHEHHE.
dopmysa KopHel KBagpaTHOro ypaBHeHus. *Teopema Buera™.
Pemenne  ypaBHeHuMH,  cBOAAINMXCA K KBaJpaTHBIM.
[pocreiimme ApOOHO-paIMOHAEHBIE YPAaBHEHHUSL.
Pemenne TEKCTOBBIX 3a7ad €  IOMOILBIO
YpPaBHEHUU.

KBaJApaTHbIX

Pacno3HaBaTh KBaJpaTHbIC YPaBHEHUS.

3anuceiBaTh (opmysy KOpHEH KBaJpaTHOTO YypaBHEHUS;
peliaTh KBaJpaTHbIe YPaBHEHHs] — IIOJHbIC U HENOJHbIE (C
UCTIOJIb30BAaHUEM CIIPABOYHON WH(POPMALINN).
IIpoBoauTes  mpocreiimme  HCCACAOBAHHUSA
YpaBHEHUM.

Pemiath ypaBHeHuUsi, CBOASIINECS K KBAaAPAaTHBIM, ¢ IOMOULIBIO
npeoOpa3oBaHUid W 3aMEHOM IEepeMEeHHOW ¢ Omopod Ha
QJITOPUTM IIpaBHJIA.

Habnrogats M aHaJIM3MpoBaTh CBSI3b MEXKIY KOPHSAMH U
K03 QUIIMEHTaMU KBaJPaTHOIO YPAaBHEHHUS.
*[IpuMeHATh TEOpEMY Buera
3aja4 (C HCTOIb30BaHUEM 00pasia)®.
Pemats TekcTOBBIE 3aJaydM  anreOpandeckuM CIOCOOOM:
NEPEeXOAUTh OT CIIOBECHOM (OPMYJIHMPOBKM YCIOBHUS 3aJaudl K
anreOpanveckod MoJeNIu MyTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXO/JMMOCTH €  HaNpaBisAIOIIEd  IMOMOINBIO);  pemaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTHUS aareOpsbl.

KBaJpaTHbIX

L pelieHus

YpaBHeHust

U HepaBeHCTBA.
Cucrembl
YpPaBHeHH

(13 v)

JluneiiHoe ypaBHEHHE C JABYMS MEPEMEHHBIMH, €ro rpaduk,
IIPUMEPHI PEIIEHNS] YPABHEHUH B LIEJIBIX YHMCIIAX.

Pemenne cucrteM [ByX JIMHEMHBIX YPaBHEHUHW C JIBYMs
nepeMeHHbIMHU. [Ipumepbl pelieHus CUCTEM HEIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMH.

Pacno3HaBaTh JTUHEIHBIE YPaBHEHUS C IBYMS IEPEMEHHBIMH.
Crpouth rpaduku JWHEHHBIX YpaBHEHWH, B TOM 4HCIE
UCnoab3ysi mudpoBbie pecypcsl (IpU HEOOXOAUMOCTH C
OIIOPOil Ha aITOPUTM YUEeOHBIX JEHCTBUA).

Paznuuyares napajuienbHbIE M MEepeceKaroluecs NpsMble M0 UX




*'paduueckas  MHTEpHpeTaluss  ypaBHEHUS C  JABYMs
IIEPEMEHHBIMH U CUCTEM YPABHEHUH C JBYMsI IEPEMEHHBIMHU *.
Pemrenne TeKCTOBBIX 3aJ1a4 C MOMOIIBIO CUCTEM YPABHEHUM.

YPaBHEHHUSM.

Pemath cucremMbl JABYX JIMHEHHBIX YPAaBHEHUW C JBYM:
IIEPEMEHHBIMU ITOJCTAHOBKOMN U CIIOKEHUEM.

Pematp npocreiime CUuCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUN
HE SIBJIAETCS IMHEWHBIM IPU HEOOXOJUMOCTH C HalpaBJIAoLIeH
IIOMOILBIO.

*IIpuBoauTh rpaguYecKyl0 HHTEPHpPeTANHI0 pEUICHUs
YpaBHEHUs C JBYMs IIEPEMEHHBIMH M CHCTEM YPaBHEHHU C
JBYMsI IEPEMEHHBIMU. *

Pemath TeKkcTOBBIE 33a1a4N AITeOpaueCKUM CIIOCOOOM.

YpaBHeHnust UYucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opMyJIMPOBATH cBoiicTBa YHCIIOBBIX HEPABEHCTB,
U HepaBeHCTBA. HepageHcTBO ¢ 01HOM nepeMeHHOM. JInHElHbIE HEpaBEHCTBA C | WILIIOCTPUPOBATh UX HA KOOPIAWHATHOM IIPSIMOM.
HepaBencrBa OHOM mepeMeHHOM M uXx pemeHue. Cucremsl JHHEHHBIX | [IpuMeHATH cBOCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJIHOM IMEPEMEHHOM U UX PEUICHUE. Pemath, JMHEHHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM,
N300pakeHue pelieHns JMHEHHOTO HepaBEHCTBA U UX CUCTEM | M300pa)kaTh pelieHre HepaBeHCTBA Ha YUCIOBOM MPsIMOH.
Ha YUCJIOBOM IIPSIMOM. Pemiath cuCTEMbI JIMHENHHBIX HEPABEHCTB, U300pakaTh peleHue
CUCTEMBl ~ HEPAaBEHCTB  Ha  4YHMCJIOBOM  IpsAMOM  IIpU
HEO0OXOJMMOCTH C BU3YaJIbHOM OMOPOH.
DOyHKIUN. [Tonatue ¢ynkuun. OOnacTe omnpeaeneHUs M MHOXKECTBO | Mcmoab3oBaTh  (QYHKIMOHAIBHYIO ~ TEPMHHOJIOTHIO W
OcHoBHBIE 3HaueHnit pyHkiuu. CriocoObl 3amanus QyHKIIHA. CHUMBOJIUKY.
MOHATHSA I'papux ¢pynkuuu. CpoiictBa (yHKIMH, UX OTOOpakeHHE Ha |BprumcasaTh 3HavyeHusi GYHKUUH, 337aHHBIX (opMynaMu (Ipu
(S v) rpaduke. HEOOXOJMMOCTH HCHOJB30BaTh KaJbKYJISATOP); COCTABJIATH

TA0 MBI 3HAYEHHH QYHKIUY.

Ctpouts no ToYKaM rpaguku GyHKIUH.

OnuceiBaTh CBOMCTBAa (QYHKIMU HAa OCHOBE €€ rpaduueckoro
NpEJCTaBICHUsT MNpU  HEOOXOAUMOCTH C  HalpaBJsIOLIEH
ITOMOLLBIO.

Hcnonb3oBath  (QYHKIHOHAIBHYIO  TEPMHHOJIOTHIO  H
CHMBOJIMKY.

HccaenoBarh npuMepbl TpadUKOB, OTPAKAIOIIMX peaTbHBIC
npoueccel U sABjaeHUA. IIpMBOAMTH NMpHMeEpPbI IPOIECCOB U
SIBJICHUH C 33JJaHHBIMH CBOMCTBaMHU.




Hcnonb30BaTh KOMNBIOTEPHBIE MPOrPAMMBI JUIS IOCTPOCHUS
rpaduKoB PYHKIUI 1 U3y4SHHS UX CBOICTB

DOyHKIMH. Urenne wu mnoctpoeHue rpapukoB ¢yHkuuid. Ilpumepsl | HaxoauTh ¢ moMombio rpaguka QyHKIUN 3HaUCHUE OJHOM U3
Yucnosbie rpaduKoB (PYHKINH, OTpaXKAIOIINUX peabHbIE MPOLIECCHI. paccMaTpUBaEeMbIX BEJIMYHH 10 3HAYECHUIO IPYrou.
pynkuun @yHKIUH, ONMCHIBAKOLINE IIPSIMYIO U o0paTHy!o | B HeCIOXHBIX cCilydasx BbIpaxaTh (OPMYJIOH 3aBHCHMOCTb
9y MPONOPIMOHATIFHBIE 3aBUCUMOCTH, MX Tpaduku. ['nnepbona. |Mexay BeTUUUHAMH.
Ipaduk GyHKmmu y = x°. OnucpiBaTh XapakTep M3MEHEHHUS OJIHOM BEIWYMHBI B
OyHKIHH y = 2y =2,y =%y :E; *rpadaeckoe 3aBUCUMOCTH OT U3MEHEHUs IPYrou
. V. Pacno3snaBate Buabl u3ydaembix ¢(yHkiuid. Iloka3piBaTh
pellleHre ypaBHEHUMN U CUCTEM ypaBHEHUI. .
CXeMATHYeCKH II0JI0KEHHE Ha KOOPJAMHATHOM IUIOCKOCTH
rpadukoB byHKIUI BHJIA: y = X%, y = x,
y=% Yy =5
HUcnonb3oBars GQyHKIUOHAIBLHO-TPaduYecKue
npeacTaBJeHusl Ul PEIICHNs U NUCCIEA0BAHUS YPABHEHUN U
CHUCTEM YpaBHEHUH.
I[IpumensiTe MppPoBLIe pecypehbl Ul NOCTPOCHUS I'padUKOB
GbyHKIHA.
IMoBTOpEHUeE [loBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHATH CHOCOOBI CpaBHEHHMsS 4YMCE, BBIYMCIICHUH,

H 00001IeHNEe
(6 9)

KJaccoB, 00001IeHe 3HAHNH.

npeoOpa30BaHuil BBIPAKEHUH, pEIIeHUs] ypaBHEHUI.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H

CaMONIPOBEPKY pe3yjibTaTa BBIYMCIEHHH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.
Pemrare 3agayu W3 peaJibHOM  KHU3HHM, NPUMEHATH

MAaTEMAaTUYCCKHUE 3HaHWA [OJid PpCHICHUA 3aJad W3 JpYrux
IIPEAMETOB.

PemaTh TekcTOBBIE 321a4H, CPABHUBATH, BLIOUPATH CIIOCOOBI
pelIeHus 3a1a4Hu.

9 kiacc (ae meree 102 u)




HasBanmue
pasaeia (TemMbl)
Kypca (4uciao

OcHoBHOe coepkaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH oﬁyqaloumxca

4acoB)
Yucia n PauvonaneHble yncna, *UppalroHaNbHbIE YUCIA, KOHEUHbIE U | Pa3BUBaTh MpeacTaBjeHMsi O UHCIaX: OT MHOXECTBA
BBIYHCJICHHUS. OCCKOHEUHBIE JNECATUYHBIC poou. MHO03K€eCTBO | HATypaJIbHBIX YUCEI O MHOKECTBA JIEUCTBUTEIIbHBIX YUCEIL.
JleiicTBUTEIbHBIE |JICHCTBUTEIIBHBIX  YHWCEN; JICUCTBUTENIbHBIE YHCIa  Kak [ O3HAKOMHTbCS c BO3MO’KHOCTBIO MPEJCTaBICHUS
qucaa OCCKOHEUHBIC JIeCATUYHBIC JapoOu. B3auMHO OHO3HAYHOE |ICHCTBUTEIHHOTO YMCIA KaK OCCKOHEYHOW NEeCATUYHOW apoOdw,
9 v) COOTBETCTBHE MEXIY MHOXECTBOM JICHCTBUTENBHBIX YHCET U |IPHUMEHATh JCCATHYHBIE MPUONIKEHUS pPAlMOHANBHBIX H
MHOKECTBOM TOYEK KOOPJAUHATHOU MPSIMOM. HMppalrOHAJIbHBIX YUCEN.
CpaBHEHHME  JCHCTBUTEIBHBIX  YHCeN, apupMETHYECKHE | *3anuchIBaTh, CpPaBHMBATH " YIOPSiI0YMBATh
JNIEUCTBUS C NEUCTBUTEILHEIMA YHUCIIAMU. * JEUCTBUTEIbHBIC YHCIa ™,
[Tpubmmxénnoe 3HAYCHHE BCJIMYMHEI, TOYHOCTb | BLINOJIHATH, cOYeTass YCTHbIE UM IMHCbMEHHBIE IPUEMBI,
PUOIKECHUS. apugmMeTnyecKue IeicTBUSI C PALUOHAIBHBIMU YHCIAMU;
Oxkpyrnenune uucen. Ilpukuaka © OLEHKa pPeE3yJbTATOB |HAXOAMTH 3HAUYCHHUS CTENEHEH C LEJbIMU IIOKa3aTelsiMH U
BBIYMCIICHHI. KOPHEU; BLIYUCJIASATh 3HAUCHUS YUCIOBBIX BBIPAKECHUH.
Honyuyutrs mnpeacraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YuCes B MPAKTUYECKOU IESITENbHOCTH YEI0BEKA.
AHaMU3MPOBATh M [eJaTh BBIBOAbI (10CJIE COBMECTHOIO
aHaJIM3a) O TOYHOCTH MPUOTMKEHUS JNEUCTBUTEIBHOTO YHCIIA
P PELLICHUH 3a/1a4.
OKpyrisiTe JEHCTBUTEIBHBIE UYNCIIA, BBIMOJHATH NMPUKUIAKY
pe3ynbTaTa  BBIUYMCIEHUN, ONEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPAKCHU.
3HAKOMUTHCA C UCTOPUEN pa3BUTHS MATEeMATHKH.
YpaBHeHus JIuneiiHoe ypaBHeHMe. PemieHne ypaBHeHuM, cBoasammxcd K|OcBauBaTh, 3alOMUHATHL M NPUMEHATh Trpaduyeckue
U HepaBeHCTBA. JIMHEHHBIM. MeTOJbI IIPU PEIICHUH ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHeHust KBagparnoe ypaBHenme. Pemienue ypaBHEHHH, CBOIAIIUXCS |(IPU  HEOOXOJUMOCTH C OINOPOM Ha aNTOPUTM  YYEOHBIX
¢ OHOI K KBaJpaTHbIM. bUKBaipaTHbIE YpaBHEHUS. JIEUCTBUM ).
nepeMeHHOMn *[IpuMepbl pelIeHuss ypaBHEHUW TpeThell © 4eTBEPTOM | Pacmo3HaBaTh 11ebIe U JPOOHBIC YpaBHEHUS.
(14 9) CTEIECHEN Pa3JIOKEHNEM HA MHOXKUTEIH. * Pemiars JiMHelHbIe M KBaJApaTHble YPAaBHEHUsl, YPaBHECHUS,

Pemenue npoOGHO-paliMOHAIBHBIX YPaBHEHUH.

CBOJSIIMECS K HHM, TMPOCTEHINHE IpOOHO-pAIliOHATHHBIC




Pemenne TekCTOBBIX 3aJa4 anre6panqec1<I/IM MCTOJOM.

YpaBHECHHSL.
IpeanaraTh BO3MOXKHBIE CIIOCOOBI PEIICHUs] TEKCTOBBIX 3aj1ad,
o0Cy:kK1aTh HX M pelaTh TEKCTOBbIC 33Jaud Pa3HBIMH
CIoco0aMu.

3HAKOMHUTBCS ¢ HCTOPHEl Pa3BUTHS MaTEMATUKU

YpaBHenus JIuneitHOE ypaBHEHUE C ABYMS MIEPEMEHHBIMU U €10 Tpaduk. | OcBaMBaTh M NMPUMEHSITH MPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JNMHEWHBIX YPAaBHEHHMM C IBYMs IIEPEMCHHBIMU |JIMHEHHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMH U CHUCTEMBI JIBYX
Cucrembl n e€ peuieHue. PernieHue cucreM AByX YpPaBHEHMM, OJHO W3 |ypPaBHEHHUMH, B KOTOPBIX OJHO YPABHEHME HE SIBJISACTCS JTMHEHHBIM
ypaBHeHMI KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOM CTEIEHH. (o BU3yanbHOI omope).
(14 9) I'padmyeckas wHTEpHpETallds CUCTEMBI ypaBHEHHH ¢ aAByMs | Mcmosib3oBaTh (QYHKIIMOHAIBHO-TpaAdUUECKUE IMPEACTABICHUS
IIEPEMEHHBIMH. JUISl pellleHHusl M McCJleIOBAHUS] YDABHEHUM U CUCTEM.
Pemrenue TekCTOBBIX 3324 aNreOpandeckKuM CIIOCOOOM. AHAJTU3MPOBATh TEKCTHI 3a/1a4, peliaTh UX alreOpandyeckuMm
CHOCOOOM: MEPeXOaAuTh OT CIOBECHOH (hOPMYIUPOBKU YCIOBHS
3a7auu K anreOpandecKoil MOJeNu MyTEM COCTABIICHUS CUCTEMBI
YPaBHEHHI; pelIaThb COCTaBICHHYI0 CHCTEMY YpPaBHEHUI;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTHS MATEMaTUKU
YpaBHeHus UYucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMAThb, WHTEPNPETHPOBATH
1 HepaBeHCTBA. JIuHelHbIE HEPABEHCTBA C OAHON NIEPEMEHHON U UX PEIICHNE. |HEPABEHCTBA; MCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucremMbl JTUHEMHBIX HEPABEHCTB C OJIHOM MepeMeHHOW U MX | BLIMOJHATHL MpeoOpa3oBaHUs HEPABEHCTB, MCMOJIb30BATh IS
(16 9) peuicHue. peoOpa30BaHuUs CBOWCTBA YUCIIOBBIX HEPABEHCTB.

KBanpaTHble HepaBeHCTBA U UX pELLEHUE.
I'papuueckas  MHTepHmpeTanuss HEPaBEHCTB U CUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

Pacno3HaBaTh JTUHEIHBIC U KBAJpaTHbIC HEPABEHCTBA.

Pemiath  JMHENHBIE  HEPAaBEHCTBA, CHUCTEMBI  JIMHEHHBIX
HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOMIMX KBaJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAATH [IOJYyYCHHBIE PELICHHUS.
N3006paxkaTh pelieHre HEPaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YHUCIOBOM MPSAMON, 3aNMCBIBATH PEIIEHUE C IIOMOUIBIO
CHMBOJIOB.

PemaTh KBajpaTHblE HEPAaBEHCTBA, MCIONB3Ys Tpaduueckue
IIPECTaBIICHNUS.

OcBauBaTh W NPUMEHSITb HEPABEHCTBA 1P PELICHUU
Pa3IMYHBIX 33]a4, B TOM YHCJI€ IPAKTUKO-OPUEHTHPOBAHHBIX.




DOYyHKIUT
(16 9)

KBagparnunas ¢ynkuwms, e€ rpaduk u cpoiictBa. Ilapabona,
KOOP/AMHATHI BEPIIMHBI Apa0O0IIbl, 0Ch CHMMETPHH MapadoJIbl.
CreneHHbIC (YHKIIMU C HATYpaJbHBIMHU IOKa3aTelsIMH 2 U 3,
uX rpauKu 1 CBOMCTBA.

Ipaduxu QyHKUMIL: y = kx, y = kx + b, , y = ax*, y = ax’,

k
y=+xy ==

Pacno3naBaTh BU/bl U3y4aeMbIX (DYHKIMH; HITIOCTPHPOBATH

CXeMaTH4YeCKH, 00BSICHATH PACIIOJIOKEHUE HAa KOOPAMHATHOMN

IJIOCKOCTH TpadukoB GyHKIMi Buga: y = kx, y = kx + b, , y

2

= ax’, y = ax’,
k .

y = 4/X, Y = = B 3aBUCHMOCTU OT 3Ha4e€HHH KO3()(DHUIIUECHTOB;
X

OIMCHIBATh UX CBOMCTBA.

Pacno3HaBaTh KBaJpaTHUHYIO QYHKIUIO 1O popmyie.
I[IpuBoauTh mNpUMepPbl KBAJPATHUYHBIX 3aBUCUMOCTEH U3
peasibHOM KU3HU, (PU3UKH, TEOMETPHH.

BoisiBasiTh 1 0000maTh 0COOEHHOCTH TpaduKa KBaIpaTUIHOM
byHkmuE  y = ax’ + bx + ¢ (OpH  HEOOXOAMMOCTH €
HAIPAaBJIAIOIIEH TOMOIIIBIO).

Crpourn U u300paxaTh cxeMaTH4YecKH  rpaduku
KBAJPATHYHbIX (YHKIMH, 3a1aHHBIX GOPMY/IaMH BUA Y = aX’, Y
= ax’ + q, y = alx + p)’ y =ax’ + bx + ¢ (npu
HEO0OXOIMMOCTH C BU3YaJIbHOM OMOPOH).

AHATW3MPOBATh MW NPHMEHSATH CBOWCTBAa  M3YYCHHBIX
GyHKOMA [UIs1 WX TOCTPOSHHs, B TOM 4YHCIE C MOMOIIBIO

U(POBBIX PECYPCOB.

YuciioBbie
n0Cje10BaTeJNbHOC
TH

(15 9)

[ToHsATHE YNCIOBOM MTOCIIEI0OBATEIBHOCTH.

3aaHue TMOCIeN0BaTeNbHOCTH PEKYPPEeHTHOU GdopMynoil u
dhopmyoit n-ro ieHa.

ApudmeTrnueckas u reomeTpudeckas mnporpeccuu. Oopmymsl
n-ro 4ieHa apu(pMeTH4YEeCKOW U reOMEeTPUUYECKON Mporpeccuil,
CYMMBI [I€PBBIX 71 YJICHOB.

*300parkeHre WICHOB apu(PMETHUYECKON U T€OMETPHUECKOM
MPOrpeccuil TOUKaMu Ha KOOPAMHATHOM IIIOCKOCTH.
JIMHEWHBIN ¥ SKCTIOHEHIIUATIbHBIA POCT.

Cno>xHbl€ MPOLICHTBHL. *

OcBanBaTh M NPUMEHATh UHJIEKCHbIE 0003HAUECHUS, CTPOUTH
pe4yeBble BbICKA3BIBAHUS C HCIIOIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C IIOHATHEM IOCIIEA0BATEIIBHOCTH.

AHanu3upoBaTh (OpPMYILy n-TO 4J€Ha MOCIe10BaTeIbHOCTH
WIN  PEKYpPpeHTHY0  (GOpMyly ¥  BBIYHCIATH  WICHBI
MIOCJIE0BATEIbHOCTEN, 3aJIlaHHBIX 9TUMHU bopmynamu.
YcranaBiauBarhb 3aKOHOMEPHOCTh B ITOCTPOECHHUH
[IOCJIEIOBATEIILHOCTH, €CJIA BBIMCAHBI IIEPBBIE HECKOIBKO €€
YJICHOB.

Pacno3snaBath  apupMETHUYECKYyIO M T'€OMETPHUYECKYIO
IIPOTPECCUU NPHU Pa3HBIX COCO0AX 3aJaHMsL.

Pemats 3amauM ¢ wHcHoiab30BaHMEM (OpMyNn n-ro 4ieHa
apudmeTnyeckoil M TEeOMETpPUYECKON Mporpeccuii, CyMMBbI




MIEPBBIX 71 YWICHOB C OMOPOIl Ha CIPaBOYHYIO HHPOPMALIHIO.
*N300paxkaTh WICHbl II0CJIEI0OBAaTENILHOCTH TOYKaMH Ha
KOOPJMHATHOM IIJIOCKOCTH *.

PaccmaTpuBaTh mNpuUMEpbl NPOIECCOB U fABJIeHHiT U3
peasibHOM  KHM3HH,  WUIIOCTPUPYIOIIME  H3MEHEHHEe B
apu(pMEeTUYECKON TPOTPECCHH, B TEOMETPUUICCKON MPOTPECCHH;
*M300pakaTh COOTBETCTBYIOLINE 3aBUCUMOCTHU TpaduyecKu™.
Pemiath mpocreiilme 3aga4yM, CBSA3aHHBIE C YHUCIOBBIMU
MOCJIEZ0BATENbHOCTSAMU, B TOM YHCJIE 3aJaud M3 pealibHOM
JKU3HA € WCTOJB30BAaHHUEM  MHQPPOBBIX  TEXHOJIOTHUU
(9MEeKTPOHHBIX TabIUIL, rpaUUECKOro KaabKyasiTopa U T.I1.).
*PemiaTh 3a/1a4M HAa CJIOXKHBIC MMPOIICHTHI, B TOM YHCIIE 3a7a9u
U3 pealibHOM MPAKTUKHU (C UCTIONb30BAaHUEM KaJbKyIsTOpa).*
3HAKOMHTHCSI ¢ HCTOPHEI Pa3BUTHS MATEMATUKU.

IToBTOpEHHUE,
00001IEHHE,
cHCTeMATH3 AU
3HAHMH

(18 v)

Yucaa v BbIYHCIAEHHS (3a[IUCh, CPaBHEHHUE, ACUCTBUS C
JCWCTBUTENILHBIMU YWCIIAMH, YHUCIIOBAs MPsIMas; IMPOLEHTEHI,
OTHOIICHHUSI, POIIOPLIUH; OKPYTJIICHUE, IPHUOIIKEHUE, OLICHKA;
pellIeHre TEKCTOBBIX 337a4 apu(PMETUYECKUM CIIOCOO0M).

AJiredpanyeckue BbIpaKeHUsl (mpeobpazoBanue
anreOpandeckux BhIPAKEHHM, JOMYCTUMbIE 3HAUSHUS).
@yHkuuu (IOCTPOEHHE, CBONCTBA M3YUYEHHBIX (DYHKIUM;
rpaduueckoe peleHre ypaBHeHUH U UX CUCTEM).

OnepupoBarh NOHATHAMHM: MHOXECTBO, IIOAMHOKECTBO,
Olepanyy HaJ MHOXECTBAMHU; MCIOJb30BaTh TIpaduuecKoe
IIPEJICTAaBICHUE MHOXKECTB JUISl ONMCAHUS PEAJIBHBIX NPOLIECCOB
U SIBICHUW, MpU pEHIeHUH 3aJad U3 JApPYyrux y4eOHBIX
IIPEAMETOB.

AKTYyaJIM3MpOBaTh TEPMHHOJIOTMI0O M OCHOBHbIE [eiiCTBUS,
CBfI3aHHbIE € YHCJIAMH: HATypaJIbHOE WYHCIO, NPOCTOE U
COCTaBHOE YHCIIA, JEIMMOCTh HAaTyPAJIBHBIX YHCEJ, MPU3HAKH
JIETUMOCTH, 1I€J0€ YHUCI0, MOJYJIb YHCIA, OOBIKHOBEHHAs U
JecsiITUUHas ApoOU, CTaHIAPTHBIA BUJ YUCIA, apUPMETUUECKUN
KBaJIpaTHbIN KOPEHb.

BbInoyHATL JelcTBUSI, CPaBHUBATbL M YNOPSIA0YMBATh
4ucia, TNPEACTABJIATH YHWCJIA Ha KOOPJAWHATHOM MPSIMOH,
OKPYIIATh  YHCJIA; BBINOJHATL TNPUKHIKY M OLEHKY
pe3yJipTaTa BBIYMCICHUH.

PemiaTh TekcToOBBIE 331a4H ApUPMETUUECKIM CIIOCOOOM.
Pemare mnpakruyeckue 3aJauM, COJEP)KalIUME€ IPOLEHTHI,
JIOJIM, YAaCTH, BBIPAKAIOIIME 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — PAacCTOSHHME, I[€Ha — KOJIMYECTBO — CTOMMOCTb,




00BEM paboTbl — BpeMsi — IMPOU3BOJUTEIBHOCTD TPYa.
Pa30uparh peasbHbIC KU3HEHHBIE CUTYaluH, GopMyJIUpPOBATH
UX Ha S3bIKE MaTEMaTHKH, HAXOJAUTh pEIICHUE, NPUMEHSA
MaTEMAaTUYECKUN annapar, HHTePIpPeTHPOBAThL PE3YIbTaT
OnepupoBaTh NOHATHUSMH: CTENEHb C ILEIBIM II0KA3aTelleM,
apu(pMeTHYECKHA KBaJIpaTHBIN KOpEHb, MHOT'OYJIEH,
anrebdpandeckast ApoOb, TOKIECTBO.

BbINOJHATL OCHOBHBIEC AefiCTBHMS: BBIIOIHATH PACUETHI I10
dopmynaM, npeoOpa3oBbIBATH IElble, APOOHO-PALMOHATIbHbIC
BBIDQXEHUSI U  BBIPAXEHUS C KOPHSMH, pEali30BbIBATh
pa3jgoKEHUE MHOIOWICHA HAa MHOXUTEIW, B TOM 4HCIE C
UCIOJIb30BaHWEM (OpMyJl Pa3HOCTH KBAJApaTOB M KBajapara
CYMMBI U pa3HOCTH (C ONOpOH Ha CHPaBOUHYIO MH(OpMAIUIO);
HaXOJUTh JOIYCTHMbIE 3HAYEHMsI MEPEMEHHBIX Ul JPOOHO-
palMOHAaIbHBIX BBIPA)KEHUMN, KOPHEH.

MoaeaupoBaTh C MOMOIIBIO (OPMYN pealbHbIE MPOLECCHl H
SIBJICHUS.

OnepupoBath noHATHAME: QYHKIHS, TpaduK QYHKIUN, HYITH
GyHKLIMH, TPOMEXYTKHM  3HAKOMOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbIIIEe 3HAYCHUS
byHKIMN.

AHaIM3MpPOBaTh, CPaBHMBaTh, O00CYXJaTb  CBOWCTBA
(GYHKIMHA, CTPOUTH UX rPpadUKH.

OnepupoBaTh NOHATHSIMH: TpPsMas MPONOPIHUOHATIBHOCTD,
oOpaTHass  MPONOPLUMOHAIBHOCTh,  JUHEWHas  (QyHKIuS,
KBajipaTHuHas QyHKIUs, napadoia, runepooa.

HUcnoan3oBatb rpagukm UL ONpPEIEICHUS  CBOWCTB,
MIPOLIECCOB M 3aBUCUMOCTEH, JJI pelleHus 3aj1ad U3 APYTrux
y4eOHBIX NPEIMETOB M pPEaTbHOH >KU3HU; MOAETHPOBATH C
MOMOIIbIO TPaUKOB peabHbIE MPOLIECCHI U SIBICHHUS.
Boipaxath ¢opMyJiaMu 3aBUCHUMOCTH MEXAY BEIMUMHAMM.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOJAM OBYUYEHUA)




7 kiaacc (He MeHee 68 )

Ha3zpanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1€SITEJILHOCTH 00y4a0IIMXCH

4acoB)
IIpocreiimme [Ipocreiimune reoMmeTpruueckue 0ObEKThI: TOUKU, IPSIMbIE, JIyud | DOPMYJIMPOBATH OCHOBHbIE MIOHATHUS U OIIPEICICHHUS.
reoMeTpuyecKkne |4 yribl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3HaBaTh  M3y4YCHHBIE  TeOMETpUYEeCKHEe  (HUTypHI,
¢urypsi CMexHbIE U BEPTUKAJIBHBIE YTJIbI. onmpeneJsiTh HX B3aUMHOE PAacCIOJIO)KEHUE, BBITOJHATH
U UX CBOMCTBA. Pabora ¢ mpocTelmmMu yepTexamu. 4epTEX MO YCIOBUIO 33a/1ayd (C HMCIOJIb30BAHHEM CMBICIOBOU
HN3mepenue N3mepenue JHMHEWHBIX W YIJIOBBIX BEJIMYWH, BBIYMCIICHHE |OMOPHI: HABOJAIIME BOMPOCH H/HIU aNTOpHTMa Y4eOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. JICHCTBHI).
BeJIMYMH Ilepumerp w©  mmomwans  ¢uryp, cocraBieHHbIX U3 |[IpoBOAMTH NPOCTENUIINE TOCTPOEHUSI C IIOMOLIBIO LIUPKYJIS U
(14 ) MPSIMOYTOJIbHUKOB. JIUHEHKH.
N3MepsaTh JUHEIHBIE U YIJIOBbIE BEIMYHUHBI T€OMETPUUECKUX
U TIPAKTHUYECKUX OOHEKTOB.
OnpenenssiTh «Ha TJIa3» pa3Mepbl peallbHbIX OOBEKTOB,
NMPOBOIUTH TPYOYIO OIIEHKY UX Pa3MEPOB.
Pemath 3a37aun Ha BBIYHCICHHE JJIMH OTPE3KOB U BEITUYHH
YTJIOB.
PemaTh 3a/1auu Ha B3aMMHOE PACIIOIOKEHUE TE€OMETPHUIECKUX
dburyp.
IIpoBoauTk Ki1accu(pUKalMIO YIIIOB, BHIYUCIATH JIUHEWHbIE U
YIJIOBbIE BEJIMYMHBI, MPOBOJUTH HECJ0KHbIEe HEOOXOIUMbIE
JIOKa3aTeJIbHbIC PACCyKICHUS.
3HAKOMMTHCS C UCTOPUEN pa3BUTHS TeOMeTPHH.
TpeyrojbHuKkH [lonssiTHe O paBHBIX TpPEYrojibHUKaX U  IepBUYHBIE | Pacmo3HaBaTh Napbl pPaBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 v) MPEACTABICHUS O paBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |uepTekax (C ykazaHWEM IPHU3HAKOB) MPU HEOOXOIUMOCTH C

IIPU3HAKA PABEHCTBA TPEYTOJILHUKOB.

[Ipu3Hakn  paBeHCTBA  MPSMOYTOJIBHBIX  TPEYrOJbHHUKOB.
CBolicTBO MeMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOe/peHHBIE W PAaBHOCTOPOHHUE  TPEYTOJIbHHUKHU.

BU3YyaJIbHOW OIIOPOM.

BriBoauTth CIIEICTBHUSI (paBeHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
DopMyIMPOBATH ONPEICIICHUS: OCTPOYTOJIBHOTO,




[Ipu3Haku u cBOMCTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.
[IpotuB OGoONbIIEH CTOPOHBI TPEYrOJbHHUKA JIEKHUT OOJBIIMN
YTOII.

[Ipocreiimine HepaBeHCTBA B T'€OMETPHH.
TpeyrojibHuKa. HepaBeHCTBO ToMaHOiT*.
[psMOYTOIbHBIN TPEYrobHUK ¢ yriioM B 30°.
[lepBbie MOHATHS O 10KA3aTETHCTBAX B TEOMETPHH.

*HepaBeHCTBO

TYIOYTOJIBHOTO, IPSIMOYTOJIBHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MeMaHbl TPEYrOJIbHUKA; CEpPEeIMHHOIO  IEpHeHIUKYIsIpa
OTpe3Ka; MepuMeTpa TPEYroJdbHUKA TMPH HEOOXOIMMOCTH C
OIIOPOi1 Ha aJITOPUTM NpaBUJIA.

@opMyJIMPOBATh CBOMCTBA MU MPU3HAKK DPABHOOEIPEHHOIO
TPEYroJIbHUKA.

CTpouTh 4epTeKHU, peliaTh 3aa4M C IIOMOIIbIO HAXOXKICHHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs IpU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3ajayax (C MCIIOJIb30BAaHHEM CMBICIOBOM
OTIOpPBI: HABOJAIIME BOMPOCH W/WIM aIrOpuTMa Y4eOHBIX
JIEHCTBHI ).

Hcnoab3oBaTh IUQPPOBBIE PECYPCHl JAJsl  MCCJAET0BAHUS
CBOWCTB M3y4aeMbIX QUryp.

3HAKOMMTBCS € HCTOPHEl Pa3BUTHs T€OMETPHUHU.

PaBHOOEIPEHHOTO,

IMapaneabHble [lapannensHble npsMble, ux cBoWcTBa. Hakpect nexamue, | @opMyJupoBaTh  NOHATHE  IAPAJUICIBHBIX  IPSMBIX,
npsiMblie, Ccymma COOTBETCTBEHHBIE M OJTHOCTOPOHHUE YIIIbl (00pa30BaHHBIC MIPH | HAXOAUTH NMPAKTHUYECKUE TIPUMEPHI.
YIJIOB MepeceyeHN  MapajlieNbHbBIX MPSMBIX CEKYIIEH ). M3yyaTh CBOICTBa YIioB, 0Opa30BaHHBIX NpPH MEPECEUCHUU
TPeyrojibHUKAa [IpuzHak  mapa/uIeTbHOCTH  TPSIMBIX — YE€pe3  PABEHCTBO | MapauUICNIbHBIX MPSIMBIX CEKYIICH
(14 9) pPacCTOSTHUM OT TOYEK OJHOM IIPSAMOM 10 BTOPOU IIPSIMOIA. IIpoBoauTs pokasareabcrBa. PopmyaIMpoBaTh TeopeMy
CyMMa yriioB TpeyroJibHIUKa U MHOTOYTOJIbHUKA. MapauieIbHOCTH  JABYX TMPSAMBIX C  TOMOIIBIO  YIJIOB,
Bueminue yribl TpeyrojibHUKa 00pa30oBaHHBIX MpPHU TMEPECEUEHUU OTUX TMPSAMBIX TpeTben
IPSAMOM.
BoIuucasaTs CyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxoauth uucioBble W OyKBEHHBIE 3HAYEHHS YIJIOB B
F€OMETPUYECKUX 3aJlayax C MUCIOJIb30BAHUEM TEOPEM O CyMME
YTJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTHCS ¢ HCTOPHEl Pa3BUTHS T€OMETPHUHU.
OKpYy:KHOCTH OKpy>KHOCTb, XOP/bl U TUAMETPHhI, X cBoiicTBa. KacarenpHas | @opMyJupoBaThL  ONpeaeeHusi.  OKPY)KHOCTH,  XOPJbI,
U KpYT. K OKpyXkHOcTU. OKpYKHOCTb, BIUcaHHas B yroiy. *lloHdarue o|aunamerpa M KacaTelbHOM K OKpyxkHOcTH. M3yuaTrh uX
I'eomerpuueckue |[I'MT, npumenenue B 3amadax. buccekTpuca M CepeIVHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.




MOCTPOEHHSI
(14 v)

NEPIEHIUKYIIAP KaK TEOMETPUYECKHE MECTa TOUEK *.
OKpy’>KHOCTb, OIMCAaHHAs OKOJIO TPEYrojbHUKA. BnucanHas B
TPEYrOJIbHUK OKPYKHOCTb.

[Ipocreiine 3axa4n Ha IOCTPOEHUE.

HccaenoBarb, B TOM 4KCIIE HCIOJIB3YS HU(PPOBbIE PeCypChI:
OKPY’KHOCTb, BIIMCAaHHYI0 B YyIOJI; LEHTP OKPYXHOCTH,
BIINCAHHOW B YI'OJI; PABEHCTBO OTPE3KOB KacaTEJIbHBIX
*Ucnoan3zoBatb Meroa I'MT 111 nokasarenscTBa TEOpPEM O
HepeceyeH OMCCEeKTPUC YITIOB TPEYrojJbHUKA U CEPEIUHHBIX
NEPIEHAUKYJIIPOB K CTOPOHAM TPEYrOJbHHUKA C IIOMOIIBIO
I'MT.*

OBianeBaTb MOHATHSAMHU  BIMCAHHOM M ONMCAaHHOU
OKPYXKHOCTEH  TPEYrOJIbHUKA, HAXOAUTH LEHTPBl OTHUX
OKpY’KHOCTEH C OIIOPOM HA aJrOpUTM IIpaBuIa.

PemiaTe OCHOBHBIC 3aa4Ml HA NMOCTPOEHHE: YIJIA, PABHOI'O
JJAHHOMY; CEpEJUHHOI0 IEPHEHAMKYJApa JAHHOTO OTPE3Ka;
OpsIMOM,  MPOXOAAIEH  4epe3  JaHHYH  TOYKy U
NEPIEHANKYISIPHON JTaHHOW TNPSMON; OUCCEKTPUCHI JTaHHOTO
yriaa; TPEyrojJbHHUKOB IO Pa3jIMYHBIM JJEMEHTaM IIpH
HEO0OXOIMMOCTH C HANPaBJISIOUIEH TOMOIIBIO.

3HAKOMHUTBLCA C HCTOPHUEN PA3BUTHUSA FEOMETPUU.

MoBTOpEHME,
0000meHune
3HAHMH

(4 9)

[ToBTOpeHNe u 00001I€eHNE OCHOBHBIX MOHATUH U METOJOB
Kypca 7 Kiacca.

Pemiath 3agayud Ha MOBTOpPEHHE, WILIIOCTPUPYIOIIME CBS3U
MEXy pa3uYHBIMU YaCTAMHU Kypca.

8 ki1acc (He meHee 68 4)

HazBanue
pa3aena (TemMbl)
Kypca (4uci10

OcHoBHOe coaepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yerpipéxyrouabnuk |I[lapamienorpamm, ero npusHaku u cBoiictBa. YactHsle ciaydau | U300pakaTh U HAXOJUTh HA YEPTEKaxX YETHIPEXYrOJIbHUKU
" napajyuieiorpaMMoB  (IPSIMOYTOJIBHUK, pPOMO, KBajapaT), HUX |pa3HbIX BUJOB U UX JIEMEHTHI.
(12 9) npu3Haku U cBoiictBa.  Tpameums.  PaBHoOokas — u|@DopmyJMpoBaTh onpeeeHus: napajuiesiorpaMmma,




IPSIMOYTOJIbHAS TPACLUH.
*¥Y nBoeHue Menuansl. LlenTpanbHas cummerpus *

OpsMOYTOJIbHUKA, pomOa, KBajapara, Tpareluud, paBHOOOKOM
Tparenuu, IpIMOYIOJIbHOM Tparenuu.

Hcnonb3oBaTh NpU  pelieHUMH MNPOCTeHMX  3aaa4
MIPU3HAKKU U CBOMCTBA: MapajuleIorpaMma, MpsiMOyroJIbHHKA,
pomOa, KBajgpara, Tpaleuud, pPaBHOOOKOW Tparmeuuu,
IIPSIMOYTOJIBHOW TpaleLuu.

I[IpuMeHATHL MeTOA YIBOCHHS MEAMAHBI TPEYTrOJbHHKA C
ONOPOM HAa AIITOPUTM ITPABHIIA.
Hcnoan3oBath 1IUPPOBBIE PECYPCHI
CBOWCTB M3y4aeMbIX QUTYP.
3HAKOMHUTHCA C UCTOPUEH pa3BUTHS reOMeTPHH.

I UCCIIEAOBAHUA

Teopema PaJieca
U Teopema o
NPONOPUHOHAIBH
BIX OTpe3Kax,
Nno100HbIe
TPeyroJbHUKHU
(154)

*Teopema Paneca u Teopema O MPOMOPIUOHATBHBIX OTPE3KaX.*
CpenHsist muHUSA TpeyrojabHUKa. Tpamnenus, €€ cpenHss JUHUS.
*[IpoNTOPLIMOHANIBHBIE  OTPE3KH,  IIOCTPOECHHUE  YETBEPTOIO
IIPONOPLIOHAJIBHOTO OTPE3Ka.

CBolicTBa IIEHTpa Macc B TPEYTrOJIbHUKE.

[lonoOHble  TpeyroiabHUKH.  Tpu  IpHU3HAKA
TpeyrobHUKOB *. [IpakTnyeckoe npuMeHeHHeE.

mogoous

IIpoBOANTH MOCTPOEHUA C IIOMOLIBIO UUPKYJIA U JIMHEHUKH C
ucrnoiap3oBaHue  Teopembl  Pajeca U TEOPEMBI O
IPONOPLUUOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIA
IPONOPLMOHAIBHBIM OTPE30K C ONOPOM HA 3PUTEIBHYIO
HarJIsJHOCTb.

HaxoanTh 10100HbIE TPEYTOJILHUKH HA TOTOBBIX YepTeXkax
yYKa3aHWEM COOTBETCTBYIOLIMX MPU3HAKOB MON00MS TIpu
HEOOXOIMMOCTH C BU3YaJIbHON OIOPOH.

Pemath 3agaud Ha 1MOJO0OHBIE TPEYTOJIBHUKH C MOMOIIBIO
CaMOCTOSITEJIbHOTO TIOCTPOCHMSI YEPTEXKEN U HAXOXKICHUS
MOJOOHBIX  TPEYroJbHUKOB  IpPH  HEOOXOAUMOCTH  C
HaIPaBJIAOLIEH TOMOILBIO.

IIpoBoauTh 10Ka3aTEJILCTBA C UCIIOJIL30BAHUEM IIPU3HAKOB
oJO00MST HECIOXKHBIX T'€OMETPUUYECKHX 3a/ad C ONopoil Ha
QITOPUTM Y4EOHBIX JEHCTBUM.

IlpumeHsiTh  TOJNYYEHHBIE  3HaHWS  [PpU  PEIICHUHU
FeOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4 MpU HEOOXOJUMOCTH
C HAIpAaBJISAIOUIEH TOMOIIBIO.

3HAKOMHTBCS C MCTOPHEl Pa3BUTHUA TEOMETPUU.

IMnomane.
Haxo:xnenue

[TonsiTre 06 001IeH TeopUH MIIOIAIH.
@dopMynel AN TUTOMIATM TPEYroJbHHKA, TapajuiesiorpaMmma.

OBjageBaTh NMEPBHYHBIMH NMpPeACTABJIEHUAMH 00 0OuIei
Teopuu Iiomaau (Mepel), ¢opMyJaHPOBATH CBOKCTBA




IJIomaaen
TPeyroJbHUKOB

U MHOTOYT'0JIBHBIX
¢uryp. Ilnomanu
noa00HbIX GuUryp
(14 v)

*OTHOIIEHUE TUTOMIAACH TPEYTrOJbHUKOB C OOIIMM OCHOBAaHHEM
HJIM OOIIICH BBICOTOIA.

Brruucnenue miomanei CIoXHBIX GUTYp depe3 pa3OuMeHHe Ha
YacTU U JOCTPOEHUE. *

[Tnomanu duryp Ha kieTyaToit Oymare.

[Tnomanu nogoOHBIX Guryp. Beraucienue miomanieit. 3agaun ¢
MPAaKTHYECKUM coJiepkaHueM. *PereHue 3amad ¢ MOMOIIBIO
METO/1a BCIIOMOTaTeIIbHOM IIOMAaH. *

miomaau, BbISACHATD UX Hal"J'IH,Z[HBIﬁ CMBICJI.

[Ipumensts  ¢opmyasl  MJOHIATM  HapajliesiorpaMMa,
TPEYroJIbHUKA, Tpalmemud C OHNOpPOH Ha CIPaBOYHYIO
nH(pOpMALIHIO.

IIpumensiTh (bopMyIIbI IUIOLIAN BBIITYKJIOTO

YeThIPEXYTOJbHUKA Yepe3 JAMATOHAIN U yroJl MEXIy HUMU C
OIIOPO¥ Ha CIIPABOYHYIO HH(POpPMAITHIO.

Haxoautp miomaau ¢uryp, u300pakEHHBIX Ha KJIETYATOU
OyMmare, HCIOJIb30BaTh pa30MEHNE HA YaCTU U JOCTPOCHHE.
Pa3ouparh npuMepbl HCIOIB30BAHUS BCIOMOTATEIHHON
TUTOILAIH ISl PEIICHUS TeOMETPHUYECKHX 3a7ay.

Haxoguth 1utomamu monoOHbIX ¢Quryp ¢ omopod Ha
CIPAaBOYHYIO HH(POPMAIIHUIO.

BoIuncasTh IDIOMAAR PA3IMYIHBIX MHOTOYTOIBHBIX QUTYP.
Pemarp 3aaum Ha IUIOMIA/b C IPAKTUYECKUM COJCPKAHUEM
1I0CJIE COBMECTHOTO aHAJIH3a.

Teopema
ITugaropa n
HavyaJjaa
TPUTOHOMETPUH
(10 9)

Teopema Iludaropa, €& [I0Ka3aTeNbCTBO W NPHUMEHEHHE.
O6parnas Teopema [ludaropa.

OrmpeiesieHre  TPUTOHOMETPUYECKUX (DYHKIHI OCTpOro yria,
TPUTOHOMETPUYECKAE  COOTHOIIEHHUS B NPAMOYTOJILHOM
TpeyronbHuke. OCHOBHOE TPUTOHOMETPHIECKOE TOKIECTBO.
COOTHOLIEHHST ~ MEKJYy  CTOPOHAMH B  MPAMOYTOJIBHBIX
TpeyroibHuKax ¢ yriamu B 45° u 45°% 30° u 60°.

®opmynupoBats Teopemy Iludaropa, mcmoab3oBarh €€ B
MPAKTUYECKUX BHIYUCIICHHSIX.

Bnanetp  NOHATUSAMHM  TPUTOHOMETPUYECKUX  (YHKLUIH
OCTpOTO yIiia, MPOBEPSATh UX KOPPEKTHOCTb.

BbIBOAUTHL  TPUTOHOMETPUYECKHE  COOTHOLIEHHS B
MPSIMOYTOJIBHOM TPEYTOJBHUKE C OIMOPOH Ha CIPABOYHYIO
UH(OPMALIHUIO.

HccaenoBarh  COOTHOIIEHHST  MEXKAY  CTOPOHAMH B

IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yryiaMu B 45° u 45°; 30° u
60° ¢ HampaBJIAIONICH TTOMOIIIBIO.

Hcnoan3oBarh  GopMysbl  TNpUBEACHUA U
TPUTOHOMETPHUUECKOE TOXKIECTBO JUISl HAX 0K ICHUS
COOTHOILICHUH MEXAy TPUTOHOMETPUYECKUMHU (QYHKLIUSIMHU
Pa3IMYHBIX OCTPBIX YIVIOB C OMNOPOM Ha CIPABOYHYIO
uH(pOpMaIHIO.

IIpumeHsiTH TOJTYYEHHBIE 3HAHUS U YMEHHUS IpPU PEIICHUU
MPAaKTUYECKUX 3a7ad (MpH HEOOXOJMMOCTH C OINOpOil Ha

OCHOBHOC




QJITOPUTM IPaBUIIA).
3HAKOMMTBCS C HCTOPUEH Pa3BUTHA FCOMETPHH.

Yriasl B Bnucannbie v LIEHTpadbHBIE YIUIBI, YTOJI MEXAY KacareJbHOU U |MopMyJHMPOBATHL OCHOBHBIE OIIPEACIICHUS, CBSA3aHHBIE C
OKPY’KHOCTH. XOpIOH. yriamu B Kpyre (BIIMCaHHBIN yroJl, LIEHTPAJIbHBIN yroin).
Bnucannsbie VYTIibl MEXAY XOpIaMHU U CEKYIIUMHU. HaxoauTh BOMCaHHBIE YTIJibl, ONUPAKOLIUECS HA OJHY IYTY,
U ONMCAHHbIE BrnycanHble M OMMCAHHBIE YETHIPEXYTOJbHUKH, UX MPU3HAKU U | BBIYMCIASTH YIJIbl C IOMOIIBI TEOPEMBI O BIMCAHHBIX yriax,
4eThIPpeXyroJbHUK |cBoWcTBa. IIprmMeHeHMe STUX CBOMCTB MpU  PEIICHUM |[TEOPEMBl O BIIMCAHHOM YETBIPEXYTOJBHHUKE, TEOPEMBI O
U. reOMETPUUYECKUX 3ajau. LHEHTPAILHOM yIJIE MpH HEOOXOAMMOCTH C BU3YaJbHOMN
KacareabHble B3aumHoe pacnonoxxenne AByXx OkpyxkHocTedl. KacaHue | onopoil.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBatb, B TOM 4HCI€ C IOMOILIBIO LHUPPOBBIX
Kacanne pECypCOB, BIIMCAHHBIE M ONKMCAHHBIE YETHIPEXYTOJIbHUKH,
OKpY:KHOCTeM BBIBOJUTH UX CBOWMCTBA M IPU3HAKU I10CJIE COBMECTHOTO
(13 9) aHan3a.
Hcnonp3oBaTh 3TU CBOWCTBA M MNPU3HAKU IPU PEIICHUU
3azad.
IloBTOpEHue, [loBTOpEHNE OCHOBHBIX MOHATHM U METONOB KypcoB 7 u §|Pemars 3aqauyM Ha NOBTOPEHUE, WIUIIOCTPUPYIOLIUE CBS3U
00001menue KJIaccoB, 000011IeHNE 3HAHUI. MEX]ly pa3TUYHBIMU YaCTAMHU Kypca.
3HAHMH
(44)

9 kJjacc (He meHee 68 u)

HazBanue
pa3naesa (TemMbl)
Kypca (4Mci10

OcHoBHOE CoacpKaHue

OcHoBHbIE BUIBI JIeITEJIbHOCTH oﬁyqalonmxcsn

4acoB)
Tpuronomerpusi. |Onpe/encHie TPUTOHOMETpHUECKUX (YHKIHA yriaoB oT 0° 10| MOpMy/JHpPOBATHL  ONpPENeJeHHs  TPUTOHOMETPHYECKUX
Teopembl 180°. KocuHyc W CHHYC TpsMOro W Tymoro yria. Teopema|(GyHKIHH TYIBIX W MPSIMBIX YIJIOB C BU3YaIbHON OIOPOIA.

KOCHHYCOB M
CHHYCOB.

KocuHycoB. (OO0o0OméHHas) TeopeMa CHHYCOB (C paguycoM
OMMCAaHHOM OKpyXHOCTH). HaxoxaeHue UIMH CTOpPOH U

dopmynupoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
paanycoM OMHCAHHON OKPYKHOCTH).




Pemenue BEJIMYMH YTJIOB TPEYTOJIbHUKOB. Pemiath TpPEyroJibHUKH C OIOPOM HA aITOPUTM Y4YEOHBIX
TPEyroJibHMKOB dopmyiia IWIOMEAAM TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI M YrOJ | ICUCTBHIA.
(16 9) Mexay HUMU. Popmyrna IIoIaau YeThIPEXYroJIbHUKA yepe3 ero |Pemate mpakTuyeckue — 3ajadyd, CBOJAIIHECH K
JIMarOHaJIu U YroJ MEXIy HUMH. HAXO0KIEHUI0 PA3JINYHbIX 3JIEMEHTOB TPEeyroJibHUKA.
[IpakTHyeckoe NpUMEHEHHUE TOKA3aHHBIX TEOPEM.
IIpeo6pa3zoBanmne | *[lonsarue o mpeoOpa3oBaHUH MOIO0US. OcBauBartb MOHATHE npeoOpazoBaHus O 00MSI.
nmoaoous. COOTBETCTBEHHBIC MIIEMEHTHI IMOA00HBIX (PUTyp. HcciienoBath OTHOIIEHUE JIMHEHHBIX 3JIGMEHTOB (puTyp npu
Metpuueckue Teopema o0 Tpou3BENEHUH OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodbus. HaxoauTs mpuMepsl mono0us B
COOTHOIIIEHNSA B MPOU3BEICHUHU OTPE3KOB CEKYIIMX, TEOpeMa O KBaApaTe |OKPYKaKIIEeH NeHCTBUTEIHOCTH.
OKPY’KHOCTH kacarenbHOW. [lpuMeHeHne B pelIEeHUH TeOMETPUUECKUX | *BBIBOAUTH METPUUYECKUE COOTHOIICHUS MEXIY OTpE3KaMu
(10 9) 3ajad. * XOpH, CEeKYyIIMX U KacaTelbHbIX C UCHOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTrOJILHUKOB.
Pemarnp reoMerpuueckue 3ajJauyd M 3ajlayd U3 peajbHOU
YKU3HH C UCTIOJIB30BAHUEM MOJJOOHBIX TPEYTrOJIHbHUKOB. *
BekTopsl OnpeneneHre BEKTOPOB, CJIOXKEHHE M PA3HOCTh BEKTOPOB, | McmoJb30BaTh BEKTOPbl KaK HaIpaBJICHHBIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOpa Ha YUCIIO. HCCJIe0BATH reOMETPUYECKUI (mepemerenue) u

du3nuecKuil 1 reoMEeTPUYECKUI CMBICT BEKTOPOB.

Pa3znoxxeHne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunats! BekTopa.

CkansipHO€ TNPOM3BEICHHE BEKTOPOB, €ro MPUMEHEHHE JUIs
HaXO0XKJCHUS JJIUH U YTJIOB.

Pemienue 3a1a4 ¢ mOMOIIBI0 BEKTOPOB.

IIpuMeHeHHEe BEKTOpPOB I pELICHHs 3a7ad KUHEMAaTUKU U
MEXaHUKH.

¢dbu3udeckuid  (Cuiia) CMBICTIBI
BOIIPOCHBIH IIJIaH.

BEKTOPOB C OMNOpPOW Ha

3HaTH omnpejieleHUsi CyMMbl U Pa3HOCTH BEKTOPOB,
YMHOXKEHHS BEKTOpa Ha 4HCIIO, Hcejie10BaTh
TeOMEeTPUUYECKUN U U3UYECKUIN CMBICIBI ATUX OTIEpaIlHil.
Pemath reoMeTpHYEecKHME 3aJlayd  C  HMCIOJb30BaHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOpP IO JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnonb3oBaTh  CKaIsIpHOE  NPOU3BEJIEHUE  BEKTOPOB,

BBIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.

BuIuHCasATL CyMMY, Pa3HOCTh U CKaJsIpHOE IPOU3BEICHUE
BEKTOPOB B KOOpANHATAaX.

IIpumeHsITH CKaJISpPHOE NPOU3BENEHUE Uil HaXOXKJIEHUS
JUTUH U YTIIOB.




JlexapToBbI JlexkapTOBbI KOOPINHATHI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHATHE NPSIMOYIOJbHOW CHCTEMBI KOOPIMHAT,
KOOPAMHATHI Ha | *YpaBHEeHUE NPSAMON.* YTIIOBOW KOI(PPUIMEHT, TAHTCHC YTJIa |JIeKapTOBBIX KOOPJAUHAT TOUYKH.
IUIOCKOCTH HAKJIOHA, IapaJUICIIbHBIC U IIEPIECHINKYIISIPHBIE IIPSMBIE. HccnenoBarh ypaBHEHHE IPSIMON M OKPYXKHOCTU C OIOPOU
99 VYpaBHeHue OKpykHOCTH. HaxoxaeHne KOOpAMHAT TOYEK |Ha BOIPOCHBIM ILJIAH.
MepeCeYeHUs] OKPYKHOCTHU U IPSIMOM. HaxoauTtb LeHTp U pagnyc OKpYKHOCTH 1O €€ YPABHEHUIO.
MeTo KOOpAMHAT IPU PEILIEHUN T€OMETPUUYECKUX 3aa4. Pemate 3agaym Ha HaXO0XJIECHUE TOYEK IIE€PECEUCHUS
Hcnons3oBanne MeToa KOOPAMHAT B IPAKTUYECKUX 3a]1a4ax IPSIMBIX U OKPY’KHOCTEHN C IOMOLIBIO METOJAa KOOPINHAT.
Hcnoab3oBaTh CBOWCTBA YIIIOBOTO KOX(UIMEHTA MPSIMOI
OpU pPELIeHUHM 3aJ1a4, 1 OIPEICICHUS PaCHOJIOKEHUS
IPSIMOIA.
IIpumeHsITH KOOpAUHATHI IIPU PEILIEHUU I€OMETPUYECKUX U
IPAKTUYECKUX 3aJad, JUIsl IOCTPOEHUS MaTeMAaTUYECKUX
MoJIeiel pealbHbIX 3a/1a4 («METO/ KOOPIUHATY).
Mosb30oBaTbest I INOCTPOGHHUS UM MCCIEAOBaHUMN
(G POBBIMU pecypcamu.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHs T€OMETPUU
I[IpaBuiabHbIe IIpaBuiIbHBIE MHOTOYTOJIBHHKH, BBIYHACICHME HX JJIEMEHTOB. | DopMyaupoBaTh olpeze/IeHue MPaBUJIbHBIX
MHOIOYIOJbHUKH. (Uncio m ¥ JIMHA OKPYKHOCTH. JlJIMHA AYTM OKPYKHOCTH. | MHOIOYTOJIBHMKOB, HAXOAHUTh MX JJIEMEHTEI.
Jimna Pannannas mepa yria. [Honb30BaTHCA NMOHATHEM [UIMHBI OKPY>KHOCTH, BBEIEHHBIM

OKPYKHOCTH U
IVIOIAAb Kpyra.
Brruucienue
IJIomaaen

84)

[Tnomans kpyra M ero 3J€MEHTOB (CEKTOpa W CErMEHTa).
Brruncnenue miomaaei Gpuryp, BKIIOYAOMIMX 3JIEMEHTHI Kpyra.

C TOMOIIBI0 TPAaBUIBHBIX MHOIOYTOJILHUKOB, OMpeneasiTh
YHCIIO 7T, JJIMHY JYyTU U paiMaHHYIO MEpy yIJia o oopasiy.
IIpoBoauTH Mepexoa OT paAaHHON MEpBI yria K rpaJyCHON
1 Hao0OpOT 10 BU3YaJIbHOM omnope.

OmnpeneasaTs IIOIIALb KPyTa.

BoiBoauTts dopmyasl (B rpagyCHON U paguaHHON Mepe) s
JUIMH NyT, IUJIOLA/ed CEKTOPOB M CErMEHTOB C ONOpPOH Ha
BOIIPOCHBIH IIJIaH.

BoruncasTe 1wiomanu (Guryp, BKIIOYAIONUX DIIEMEHTHI
OKpPY)XHOCTH  (Kpyra) C OHOpOil Ha  CHPaBOYHYIO
UH(pOpMaIIHIO.

HaxoauTp 1UI0IIAIM B 337]a4aX peaIbHOM KU3HH.

JABukeHust

*TloHaTHe 0 ABUKEHUHU TLIIOCKOCTH.

Pa3oupary  npumepsl,  WUIIOCTPUPYIOUIUE  HOHATHUSA




IUIOCKOCTH [TapannenpHblil mepeHoc, MOBOPOT M cuMMeTpusi. OCH U LEHTPHI | IBUXKEHUS, IICHTPOB U OCE CUMMETPUHU.
(64) CUMMETPUHU. @opMyJIHPOBATH ONPEICIECHUS MAapaJUIENBHOIO IEPEHOCa,
[Ipocreiine npuMEeHEeHHs B pEICHUM 3a]1ay *. MOBOPOTAa W OCEBOM CHUMMETPUU C BHU3YyaJIbHOH OIOPOM.
HaxoanThb HETIOABWKHBIE TOUKU IO 00pas3iy.
HaxoauTh LHEHTPBI U OCH CUMMETPHUI IPOCTeHIIUX QUTyp 10
oOpa3iry.
*IIpuMeHSITh TNApaJUICIbHBII NEPEHOC M CUMMETPHUIO IIPH
pelLIeHIH TeOMETPHUECKUX 3a/1au (pa3douparb MpUMEPHI).
Hcnoan3oBaTh 17151 HOCTPOSHUS U UCCIIEIOBaHUHN LIUPPOBBIE
pecypcsl. *
IloBTOpEHueE, IloBTOpEeHHEe OCHOBHBIX MOHATUH U METOAOB KypcoB 7—9|OmnepupoBarh MOHATHsIMHU: (QUrypa, TOUKa, MpsMas, Yroi,
o0o01menne, KJIacCOB, 0000IICHUE U CHUCTEMATH3AIUs 3HAHHH. MHOTOYTOJIbHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHUI
cucremarm3amusi | [Ipocreiiiie reomerpuueckue (QUIypbl U HMX CBOMCTBA. | TPEYTrOJIbHUKH, TMPSMOYTOJIbHBIA TPEYroJbHUK, MeIuaHa,
3HAHUI N3mepenune reoMeTpuuecKiX BEIUUKH. OuccekTpuca U BbBICOTa TPEYroJbHUKA, IapalljIesiorpamwm,
(7 v) TpeyronbHUKH. poMO, MPSMOYTOJbHHK, KBaApaT, TpPamelus; OKPYKHOCTb,

[TapanienbHble U NEPIEHIUKYIISPHBIE MIPSIMBIE.
OkpyxHOCTb M Kpyr. ['eomeTpuueckue MOCTPOEHHUs. YTJbl B

OKPY>)KHOCTH.  BrnmcaHHble ¥ ONUCAaHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

YeThIpEXYrOJIbHUKH. Bnucannsie Hu ONHCAaHHBIC
YEThIPEXYTOJIbHUKHU.

Teopema I1udaropa u Hayana Tpuronomerpun. Perenue oomumx
TPEYrOJIbHUKOB.

[TpaBuIbHBIE MHOTOYTOJIBHUKH.

[Ipeobpa3zoBanus IJIOCKOCTH. JIBUKEeHUSL. [Tonobue.
CummMmertpust.

IImomane. Bemucinenwe 1wromaneit. IDromagm 1momoOHBIX

¢buryp.
JlekapTOBBI KOOPIMHATHI HA TIIIOCKOCTH.
BekTopsl Ha MIOCKOCTH.

KacaTeJIbHAsI, paBEHCTBO U Tojio0ue Guryp, TpeyroibHUKOB;
NapaJyIeIbHOCTh U NEPHEHAMKYJISAPHOCTh MPSMBIX, YIOJ
MC)KI[y HpS[MI)IMI/I, CI/IMMeTpI/ISI OTHOCUTCIIbBHO TOYKHU U
NpPSMOW; JJIMHA, PACCTOSIHME, BEIWYMHA Yyria, IUIOLIA/b,
MIePUMETD.

HUcnoan3oBarb  (opmyabl: IepuMeTpa U ILIOLIAIU
MHOFOyl"OJ'II)HI/IKOB, JJINHBI Opr)KHOCTI/I U IUIomIaan prra,
00BEMa MPSAMOYTOIBHOTO MapalljieNenunesaa.

OnepupoBaTb NOHATHUSIMU: IPSAMOYTOJIbHAs CUCTEMA
KOOPIWHAT, BEKTOpP; HCMOJBL30BATH OTU TMOHATUA A
HpeI[CTaBJ'IeHI/Iﬂ JTAHHBIX U peHICHI/IH 3aJa4, B TOM 4YHUCIIC U3
JIPYTUX y4EOHBIX MPEAMETOB.

Pemarr 3agaum Ha TIOBTOPEHHE OCHOBHBIX MOHSATHIA,
WUTIOCTPALIMIO CBSA3EH MEXKIY Pa3JIMYHBIMM 4YaCTSIMU Kypca.
Bbi0upars MeTo I pELICHUS 3a1a4H.

Pemathe 3agaun U3 OBCEHEBHOM KU3HU.




TEMATUYECKOE IINTIAHUPOBAHME YYEBHOI'O KYPCA «BEPOSITHOCTb U CTATUCTHUKA»
(II0 TOAAM OBYYEHUSI)

7 kinacc (He meHee 34 4)

Ha3Banue
pasneia (TemMbl)
(4mncy10 YacoB)

OcHoBHOe coepkaHue

XapaKTepHCTI/IKa HEATCJIbHOCTH oﬁyqaloumxca

IIpencraBienue [lpencraBinenne fgaHHbIX B Tabmunax. IIpaktuyeckne | OcBamBaTh  Ha  0a30BOM  yYpPOBHE  CIOCOOBI
AAHHBIX BBIUMCJIEHHUS] 1O TaOJUMYHBIM JaHHBIM. [I3BieueHue W | MPEACTaBICHUS CTATUCTHMUECKUX JaHHBIX U YHCIIOBBIX
(7 9) UHTEpHpeTanus TaOJMYHbIX JaHHbIX. [IpakThueckas paboTa | MaccCMBOB € IOMOLIbIO TabaML M JUarpamMm ¢
«Tabnuup. UCIOJIb30BAHUEM  aKTYallbHbIX UM BaXHBIX JaHHBIX
['paduueckoe mnpeacTaBieHUE JaHHBIX B BHJE KpPYroBblX, | (Iemorpaduyeckue JIaHHBIE, IIPOU3BOJICTBO
CTOJOMKOBBIX  (CcTONMOYATHIX)  AuMarpaMM.  YTeHHWE U | NPOMBIIUIEHHOW M CEIbCKOXO3SHCTBEHHOW NPOAYKLHUH,
noctpoeHue  auarpamm.  [Ipumepsl  aemorpaduueckux | OOIIECTBEHHbIE U IPUPOAHBIE SIBICHUS).
Jarpamm. M3yuyars Meroabl paboOThl C  TaONMYHBIMH |
[TpakTryeckas pabdora «JluarpaMmsbl». rpaMUecKUMH TPEJICTaBICHUSIMA JAHHBIX C TOMOIIbIO
IU(POBBIX PECYpCOB B XOJ€ NPAaKTUYECKUX padoT (c
HaMpaBJIsIoONIEi TOMOUIBIO).
OnucareapHas Yucnossle HaOopel. CpenHee apudmMeTHdeckoe. OcBauBaTh Ha 0230BOM YpOBHE NOHATHSA. YUCIOBOH
CTAaTHCTHKA Menaunana yncioBoro Habopa. Y cTOMUNBOCTh ME/IUAHBI. Habop, Mepa IEeHTpalIbHOM TEHJCHIMH (Mepa LIeHTpa), B
84) [TpakTryeckas padora «CpeaHue 3HaUCHUS». TOM YHCJIe CpeHee apudmMeTnieckoe, MeinaHa.

Haubonpiiee 1 HamMmeHbIlee 3HAYEHUS YHUCIOBOTO Habopa.
Paszmax.

OnuchiBaTh CTATUCTUYECKHE JaHHbIE C TOMOILBIO
cpeaHero apupMeTHYeckoro 1 Meauansl. Pemars 3agaun
(c WCroONBb30BAaHHMEM 3pUTENIbHOM HAIJISIIHOCTH /WM
BepOAIbHOM OMOPBHI)

HN3yyarh cBOMCTBA CPEIHUX, B TOM YHCIIE C ITOMOIIBIO
U(POBBIX PECYpCcoB, B XOJ€ MPAKTUYECKHX paboT, (c
HaIPaBJISIONICH TOMOIIIBIO).

OcBauBaTh Ha 6230BOM YpPOBHe MOHSITHSI: HauOOJIbILIEE




1 HaMMEHbIIIee 3HAUYCHHS YMCI0BOI0 MacCHBa, pa3Max.
Pemarh 3aga4yu Ha BBIOOp crioco0a ONMMCaHUs TaHHBIX B
COOTBETCTBUH C MHPHPOJOH  JAaHHBIX HM  LEJIIMH
UCCIICIOBAHMSI C HAMIPABJISIONICH TOMOIIIBIO.

Cayuaiinas
U3MEHYHBOCTh
()

*CnyualiHas U3MEHYMBOCTH (mpumepskl). Yactora 3HaUYCHUM B
MaccHBe JaHHbIX. [ pynmnupoBka. ['ucTrorpaMmel.
[TpakTuyeckas padora «CrnyyaiiHas H3MEHUYUBOCTD». *

*(QcBauBaThL MOHATHA. YacTOTa 3HAYCHUM B MAacCHUBE
JIaHHBIX, TPYIIUPOBKA TAHHBIX, TUCTOTpPaMMa.

CTpouTh TUCTOrPaMMBI TI0 00pasily

OcBanBaTh rpagUUecKue MPEICTABICHUS PAa3HBIX BUIOB
CIy4ailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOULIBIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTUYECKOU pabOTHL. *

BBenenue B
Teopuro rpagos
49

*I'pad, BepumHa, pedpo. Ilpencrasnenue 3agauu ¢ MOMOILBIO
rpada. CreneHb (BaJeHTHOCTh) BepiIMHBL. Yucio pédep u
cymmapsas crtenenb BepmuH. Llens u nuki. [lyte B rpade.
[IpencraBnenue o cBsizHOCTH Trpada. OOxon rpada (diinepos
nyTh). [IpeacraBienue o0 OpUSHTHPOBAHHBIX rpadax. *

*QcpauBaTh NOHSATHSA: rpad, BepmmHa Tpada, pedpo
rpada, CTerneHb (BaJICHTHOCTh BEPIIMHBI ), 1ICTIb U IIUKII.
OcBauBaTh NOHSTHA: NyTb B Tpade, SHIEPOB MYTh,
00xox rpada, OpueHTUPOBAHHBIN rpad.

OOcyxknaTh pelieHue 3aJa4d  Ha IOUCK CYMMBbI
creneHeld BepmuH rpada, Ha MOUMCK o0xoxa rpada, Ha
MOWCK TIyTed B  OPHEHTHPOBAHHBIX Tpadax ¢
HAIPAaBISONIEH TOMOIIBIO.

OcBauBaTh CHoCOObI IPEJACTABICHUS 3a/ad U3 Kypca
anreOppl, TEOMETPUU, TEOPUH BEPOSATHOCTEH, APYTrUX
IpeIMEeTOB € MOMOUIpI0 TpadoB (KapThl, CXEMBI,
AIIEKTpUYECKUE IEenH, (YHKIHMOHATbHBIE COOTBETCTBUS)
Ha nmpumepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITUSA

49

*Ciy4alHbIIl ONBIT M CilydaiiHoe coObiTue. BeposTHOCTH M
yacToTta COOBITHS. Ponb ManoBepOSTHBIX U MHPAKTUYECKH
JIOCTOBEPHBIX COOBITHI B Mpupoje U B oOmecTBe. MoHeTa u
UrpanbHasi KOCTb B TEOPUHU BEPOSTHOCTEH.

[TpakTiueckas pabota «Yacrora BeInageHus opiaay.*

*OcBauBaTh MOHSITHA: CIIYYailHBIM OIBIT U CIIy4aiiHOE
COOBITHE, MAJIOBEPOSTHOE U TPAKTHUECKH JTOCTOBEPHOE
coObITHE.

M3yyaTh 3HAYMMOCTh MAJOBEPOSTHBIX COOBITUH B
npuposae W oOIIecTBe Ha BaXKHBIX MpHUMepax (aBapuu,
HECYaCTHBIE ClIy4au, 3amuTa NIEPCOHAJIBHOMN
nH(popMaluu, nepeaada JaHHbBIX).

H3yuaTth poib KJIACCUYECKUX BEPOSTHOCTHBIX MOAENEH




(MoHeTa, UrpanbHas KOCTb) B TEOPUHU BEPOSTHOCTEH.
Ha6uonaTh W M3y4yaTh 4YacTOTY COOBITHI B IPOCTBHIX
HKCIEPUMEHTaX, B TOM 4YHCJIE C MOMOLIbI LU(DPOBBIX
PECYpPCOB, B X0J1€ IPAKTUIECKOH paboThL.*

0O000menue,
KOHTPO.JIb
(549)

[IpeacraBnenne  naHHbiX.  OmnucaTelbHass  CTaTHCTHKA.
BeposTHOCTB City4aitHOTO COOBITHSI.

I[loBTOpAATH H3YyYEHHOE U BLICTPAUBATH CHCTEMY
3HAHUH.
Pemath 3agaum Ha NpeJICTABIICHUE U OMHCAHUE JTAHHBIX

c MIOMOILBIO U3yUYEHHbIX XapaKTePUCTUK C
HaIIpaBJIAOIIEH TOMOILBIO.
O0cyxnaTh NpUMepbI CILy4alHBIX COOBITHI,

MaJIOBEPOSTHBIX u MPaKTUYECKH JIOCTOBEPHBIX
CIIy4aiHBIX COOBITUN, WX POJM B TMPUPOAEC U KHUZHU
YesoBeKa

8 kiacc (He menee 34 4)

Ha3zanue
pasaeJa (TemMbl)
(4ucy10 YacoB)

OcHoBHOE cogepkaHue

XapakTepucTHKA JeATeJbHOCTH 00y4aI0IHXCS

IHoBTOpPEHME
Kypca 7 kjacca
(4 9)

[IpencraBnenne  maHHbiX.  OmnmcarenbHas — CTaTHCTHKA.
Crny4daitHast ”3BMeHUMBOCTh. CpeTHre YHCIOBOTO Habopa.
Cnyuaiinple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuyeckne Monenu TEOpUH BEPOSITHOCTEH: MOHETa H
UrpanbHasi KOCTb.

IloBTOpPSITH M3y4EHHOE U BBICTPAMBATB CUCTEMY
3HaHUM.

Pemars 3agaum (Mo BH3yaJdbHOHW omope) Ha
IIPEACTABJICHUE M OINHCAHME JAaHHBIX C IIOMOIIBIO
W3YYEHHBIX XapaKTEPUCTHK.

Pemiate 3agauu (0 BH3YyaJbHOHl  omope) Ha
IIPEJICTAaBICHUE TPYNIHUPOBAHHBIX JAHHBIX M OINHCAHUE
CIy4ailHON U3MEHYUBOCTH.

Pemars 3agaum (Mo BH3yaJdbHOW omope) Ha
OIpEICIICHNE 9acCTOTHI CITy4aHBIX COOBITHH,
obcyxaeHue MIPUMEPOB CIIy4YalHBIX COOBITHUH,
MaJIOBEPOATHBIX u MIPAKTHYECKH JIOCTOBEPHBIX




CIIy4ailHbIX COOBITUH, WX POJM B MPUPOAEC U KHUZHU
4eJI0BeKa.

OnucareabHas *OrtkioHeHus. Jlucnepcust uncnoBoro Habopa. CrangaptHoe | *OcBaMmBaTh NOHATHSA: JUCIEPCHS U CTaHAAPTHOE
CTATHCTHKA. OTKJIOHCHHE YMCIIOBOTO Habopa. J[narpammel paccenBaHusl. * OTKJIOHEHHE, HCMOJIb30BaTh ASTU XapaKTEPUCTHKU IS
PaccenBanmne ONUCAHUs PACCEUBAHUS JJAHHBIX.
JaAHHBbIX Y4acTBOBaTh B 00CYKI€HHH I'MIIOTE3bI 00 OTCYTCTBUU
49) WJIM HAJIMYUHU CBSI3U 10 HarpaMmmaM pacCeuBaHUs.
CTpouTh JAuarpaMMbl pPacCeMBaHUA IO HMEIOLIUMCSA
JIAHHBIM, B TOM YHCJIE C TOMOIIBI0 KOMIbIOTEpa (Iocie
COBMECTHOTO aHajmu3a).*
MHuozkecTBa MHoxecTBO, MoaMHOXkeCTBO. Onepanuu Haa MHoOkecTBamu: | OcBamBaTh MOHATHS: MHOXXECTBO, DJIEMEHT MHOYECTBA,
(4 4) o0beauHEHUE,  TepeceyeHue,  gomoiHeHue. CBoilcTBa | MOAMHOXECTBO.
omneparuit Hax MHO>KECTBaMM: MEPEMECTUTENBHOE, | BBINOJHATH onepaumnu HaJl MHO>KECTBaMMU:
coyeTaTeabHOe, pacipeaeIuTeIbHOE, BKIIOUCHHUS. o0beAnHEeHNE, TIepeceYeHre, AOMOIHEeHuE (110 00pasiry).
['padpuaeckoe npeacraBIeHUE MHOXKECTB. Hcnoab3oBaTh CBOMCTBA: MepEMECTUTEIBHOE,
COYETaTEIbHOE, pACIPECIUTEIIbHOS, BKIIOYCHUS (C
WCII0JIb30BAaHUEM BU3YAJIbHOU OMIOPHI).
Hcnonb3oBaTh rpaguueckoe MpeicTaBlIeHHE MHOXKECTB
MPU OINMHCAHUM PEATHHBIX TMPOIECCOB W SBJICHHUH, TMPHU
pEIIeHnH 3a/1a4 U3 APYTrUuX YUeOHBIX MPEIMETOB U KypCOB
(C UCTIOMB30BAaHUEM BU3YaJILHOM OIOPHI).
BepositHoCTH DeMeHTapHbIe COOBITHS. Crnyuaiinbie coOriTusg. | OcBauBaTh Ha 0a3zoBOM YPOBHe MOHATHS:
CJIYYAHHOT 0 bnaronpusarcTByromue 3JIeMEHTapHbIE COOBITHS. | DJIEMEHTapHOe COOBITHE, cllydaifHOe COOBITHE Kak
coOBLITHS BepositHocti  coObITHl. ONBITBI ¢ PAaBHOBO3MOXKHBIMH | COBOKYITHOCTH  OJIATOMPUSITCTBYIOIIMX — SJIEMEHTAPHBIX
(6 9) AIIEMEHTapHBIMU COOBITUAMU. CTydaifHbIi BBIOOD. COOBITHIA, pABHOBO3MOXHBIE dJIEMEHTAPHBIE COOBITHSI.

[TpakTrueckas padota «ONbBITE C PABHOBO3MOKHBIMHU
DIIEMEHTAPHBIMHU COOBITUSIMU .

PemaTh 3a7a4u Ha BRIUHUCIEHUE BEPOSATHOCTEH COOBITHI
MO0 BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITHI CIIy4allHOTO
ombITa (C MCIHOJIb30BAaHUEM 3PUTEIBHOW HATJISTHOCTH
u/Win BepOabHON OIOPHI).

PemaTh 3a7a4M Ha BRIUHUCICHHUE BEPOATHOCTENH COOBITHI
B OIBITaX C PABHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU




COOBITUSIMH, B TOM YHUCIIE€ C IOMOIIbIO KOMIIbIOTEpa (C
UCTOJB30BAHUEM  3PHUTENBHON  HArSIIHOCTH — W/WIK
BEepOATBHOM OIOPHI).

IIpoBoauTs, M M3y4YaTh OMBITHI C PABHOBO3MO>KHBIMU
AIIEMEHTAPHBIMU COOBITUAMHU (C UCIOJIB30BAaHUEM MOHET,
UTPATBHBIX KOCTEH, JpyTux MoJIeIeit)
B XOJ€ TMpakTU4Yeckoi pabdoThl (C HUCHOIB30BAHUEM
BU3YaJIbHOW ONOPHI).

BBenenue
Teopur rpagos
(4 1)

B

*JlepeBo.  CBoiicTBa  JepeBa: €IMHCTBEHHOCTh  IIYTH,
CYLIECTBOBAHME BMCAYEH BEPLUUHBI, CBA3b MEXKAY YHCIOM
BEpILUH U ynuciaoM peédep. [IpaBuno ymHOKeHUsL. *

*(QcpauBaTh INMOHATHS: JCPEBO Kak rpad 0Oe3 IuKIia,
BUCsYasl BepiinHa (JIMCT), BETBb JIepeBa, NyTh B JIEPEBE,
JIaMeTp JepeBa.

M3yuaTh cBoiicTBa JepeBa: CYIIECTBOBAHUE BHCSYEH
BEPIIMHBI, CIWHCTBEHHOCTh TIYTH MEXAY JBYMS
BEPIIMHAMH, CBSI3b MEXKIY YHCIOM BEPUIMH U YHCIOM
pedep.

YyacTBoBaTh B OOCY:KI€HHHM pelIeHUsl 3aJa4d Ha
MOUCK W TIEPEUYHUCIICHHE MYyTeH B JepeBe, ONpe/eicHue
Yyuciia BEpIIMH Wik pEédep B nepeBe, 00X0J OMHAPHOTO
JepeBa, B TOM 4YHCIE€ C TPUMEHEHHEM TIpaBWIIa
YMHOXeHUS. *

Cayuaiinbie
coonITHS
84)

*[IpoTuBomnonoxHoe  coowiThe.  Jlmarpamma  Diinepa.
OObenuHeHne u rmnepeceyeHue coObITU. HecoBMecTHBIE
coObiTust. @opmyna cinoxeHus BeposTHocTed. IIpaBuio
YMHOXKEHHUSI ~ BEpOATHOCTEH.  YCIOBHask  BEpPOATHOCTb.
HeszaBucumpie  coObiTusi.  IlpeacraBiieHne  cirydailHOTO
HKCIIEpUMEHTA B BHJIE JiepeBa. *

*(QcBauBaTh TOHSITHSI: B3aUMHO [POTHBOIOJIOKHBIE
COOBITHS, ONepaluy HaJ COOBITMSAMHU, OOBEAMHEHUE U
nepecevyeHre coObITHH, Auarpamma Oinepa (Dinepa—
BenHa), cOBMeCTHbIE U HECOBMECTHBIE COOBITHS.

N3yuyaTth TeopeMbl O BEPOSITHOCTH OOBEIUHEHUS ABYX
coObITHH ((hOpMYJIBI CIIOKEHUS BEPOSATHOCTEH ).

YuacTBoBaThH B 00CY:KIeHUM pellleHUsl 3aJa4, B TOM
quCcJie TEKCTOBBIE 3aJjaul Ha OINPEAEIEHUE BEPOSTHOCTEN
00BEIMHEHNUSI W TIEPECEUCHHs] COOBITMM C TIOMOIIBIO

YUCIOBOM mpsAMOM, aumarpamm Oiepa, (GOpMyIbI
CJI0’KE€HHUSI BEPOATHOCTEN.
OcBauBartsp MOHATHA: IIPaBUJIO YMHOKEHUS




BEPOSITHOCTEH, YCIOBHAs BEPOATHOCTh, HE3aBHUCHUMBIC
COOBITHSI IEPEBO CITYYAHOTO OIIBITA.

H3yuare cBoiicTBa (ONpeneleHus) HE3aBUCHUMBIX
COOBITHIA.

Y4yacTBoBaTh B OOCY)KI€HUM pelIeHMsl 3aJa4yd Ha
ONpeJIeJICHUE U UCIIOJIb30BAaHUE HE3aBUCUMBIX COOBITUH.
Y4yacTBoBaTh B OOCY)KI€HUM pelIeHMsl 3aJa4yd Ha
IIOHUCK BepOSITHOCTef/'I, B TOM 4YHUCIIC yCJIOBHBIX, C
HCIIOJIb30BaHUEM JIepeBa CIIy4altHOTO OmbITa. *

0O606menue,
KOHTPOJIb
4 4)

[IpencraBnenue nanubix. OnucaTtenbHas craTuctuka. ['padebr.
BepositHOoCTB CIIy4ailHOTO COOBITHSI. DneMeHThI
KOMOWHATOPHKH.

IloBTOPATH M3Yy4CHHOE M BBLICTPAMBATH CHCTEMY
3HaHUH.

Pemath 3ajaun Ha NPEICTaBICHUE U ONMCAHUE JaHHBIX
C  IIOMOIIbKO  HU3YYEHHBIX  XapakTepucTtuk  (c
HCIOJIb30BAaHUEM BU3YaJIbHOM OMOPBI).

*YyacTBoBaThb B O0CY:KIeHHM pelleHUsI™ 3agadym C
IpUMEHEHHEM TpadoB.

Pemath 3aJayM  Ha  HAXOXJAECHUE  BEPOSITHOCTHU
CJIy4alfHOr0 COOBITHSI IO BEPOSITHOCTSM 3JIEMEHTAPHBIX
cOOBITHI, B TOM YHCII€ B ONbITAX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMH COOBITUSAMU (C BU3YaJIbHON OMOPOH).
*YuyacTBOBaTh B 00CY/KAeHHHM pelIeHHs™ 3aJayM Ha
HaXO0’KJICHUE BEPOSATHOCTEH 0ObEJUHEHNUS U MepeceueHUs
COOBITHI, B TOM YHCJIE€ HE3aBUCUMBIX, C UCIIOJIb30BAaHUEM
rpaduecKux TpeACTaBIEHUI U JepeBa ClydailHOro
OTIBITA.

*YyacTBoBaTh B 00CYKI€HHH pelleHMs™® 3aJa4u Ha
MepevrciIieHne KOMOMHAIUH (YKclia MepecTaHOBOK, YUCiIa
coyeTaHuil), Ha HaXOXJECHUE BEPOSTHOCTEH COOBITHIl C
NPUMEHEHUEM KOMOMHATOPHKHM, B TOM 4HCIE C
MCII0JIb30BaHUEM TpeyrosibHuKa [lackans.

9 kiacc (He MeHee 34 4)




Ha3Banue
pasneia (TemMbl)
(4ucy10 YacoB)

OcHoBHOe coepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH oﬁyqaloumxca

IloBTOpEHUE
Kypca 8 kiacca
(4 19)

[lpencraBienne  gaHHbIX.  OmnmcatenbHas — CTaTUCTHKA.
Onepanuu Hag coObITHIMEU. He3aBUCHMOCTL COOBITHH.

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

Pemars 3a1a4u Ha IPEACTABICHNUE U ONIMCAHUE TAHHBIX.
Pemarr, 3agauM  Ha  HAXOXKIEHUE  BEPOATHOCTEHN
o0BeAMHEHUS U TepecedeHHs] COOBITUH, B TOM YHCIE
HE3aBHCHMBIX, C  HCIOJb30BaHUEM  rpaduuecKkux
MIPEACTABJICHUI U JIepeBa CIIy4alHOTO OMbITA.

Pemiath 3aga4yM Ha TepevHCICHUE KOMOWHAIMK (dYmcia
MEPECTaHOBOK, YHWCJIA COYETAaHUM), Ha HaXOXKJIECHHUE
BEpPOSITHOCTEN cOOBITHI c [IPUMEHCHUEM
KOMOMHATOPUKH, B TOM 4YHCIIE€ C HCIOJIb30BAHUEM
TpeyrosbHuKa [lackans

DJIEeMEeHTBI
KOMOMHATOPUKH
(44)

KomOunaropHoe mnpaBwio yMmHOXeHHs. IlepecTaHOBKH.
®axkropuan. Coyeranus U 4uciao coueTaHuil. *TpeyronbHUK
[Tackamns. ™ IIpakTrueckas pabota «Bpruncienue
BEPOATHOCTEN C MCMOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKIIMH
AIIEKTPOHHBIX TaOIHID».

OcBauBath Ha  0a30BOM  yYpPOBHE  IOHATHSA:
KOMOMHATOpPHOE MPaBUJIO YMHOXEHUS, YHNOpSJOYEHHas
napa, Tpoika OOBEKTOB, NEPECTaHOBKA, (haKTopual
YHUCJIA, COYETaHWE, YHUCIO COYETaHUM, *TPEyroJIbHUK
[Tackains.*

Pemates npocreiiliue 3aja4M  Ha  [IEPEYMCIICHHE
YIOPSAOYEHHBIX nap, TPOEK, NIEPEYUCIICHNE
MNEpEeCTaHOBOK U COYETaHUM DIIEMEHTOB Pa3INYIHBIX
MHO3KeCTB (110 00pa3siry).

Pemate mpocreiimime 3aga4yM Ha NPUMEHEHHUE 4YHCIIA
coyeraHuil B anredpe (COKpaléHHOE YMHOXKEHHE, OMHOM
HrroToHa) (¢ HampaBstoniei moMoIIbo).

Pemath, mnpuMeHsii KOMOWHATOPHUKY, 3aJadyd Ha
BBIUMCJICHHE BEPOSTHOCTEH, B TOM YHCJIE C MOMOIIbIO
AIIEKTPOHHBIX TaOJUI] B XOJA€ MPaKTHUYECKOH paboThl (C
BU3yaJIbHOW OTIOPOi).




I'eomeTpuueckast
BEPOSITHOCTH
49

*['eomeTprueckast BeposATHOCTh. CIIyJailHbIi BHIOOP TOYKH U3
(GUTypHI Ha MIIOCKOCTH, U3 OTPE3Ka, U3 TyT'H OKPYKHOCTH. *

*(cBanBaTh MOHSTHE T€OMETPUYECKON BEPOSITHOCTH.
YuyacTBoBaTh B 00CYKICHHH pelleHMs 3a/a4yM Ha
HAXO0XJICHUE BEpOSITHOCTEH B OMNBITaX, HPEICTaBUMBIX
Kak BbIOOp TOYEK M3 MHOTOYTOJIbHMKA, Kpyra, OoTpe3Ka
WM TyTU OKPY>KHOCTH, YUCIIOBOTO MPOMEXKYTKA *

HUcneiTanus
bepnynu
(6 4)

Ucnbitanne. Ycnex u Heynmada. Cepusi UCHOBITAHUR 110
nepporo ycnexa. HMcnoelrtanus beprymm. BepostHOCTH
coObITHii B cepun ucnbiTaHuid beprymm. IlpakTtrueckas
pabora «Mcnpitanusa beprymim.

OcBauBaTh Ha 0a30BOM YpPOBHE NMOHSITUS: UCIIBITAHUE,
AIIEMEHTApPHOE COOBITHE B UCIBITAHUU (YCIEX U Heyaaya),
CepHUs UCHBITAHUM, HACTYIUICHHME IIEpPBOrO  yclexa
(neynaum), cepust ucnbiTauuii beprysu.

Pemare  mpocreifmime 3agadyM Ha  HaAXOXKJIEHUE
BEPOATHOCTEN COOBITHI B CEpUU MCHBITAHUI /10 MIEPBOTO
ycrexa, B TOM 4HCJe ¢ IPUMEHEHUEM (OPMYIIbl CyMMBI
reOMEeTPUYECKOI Mmporpeccuu (C Onopoil Ha CIPaBOYHYIO
nH(popMaIu).

Pemare  mpocreiilume  3aja4ydM Ha  HAXOXKIEHUE
BEPOSTHOCTEH  AJIEMEHTApHBIX COOBITUH B  cepuu
UCIBITAaHUN bepHy/uM, Ha HaXO0XACHHE BEPOSATHOCTH
ONpPEACIEHHOIO YHCIIA YCIIEXOB B CEPUM  MCIIBITAaHUI
bepuysu (¢ BU3yallbHOM OMOpOiA).

M3yuath B X01€¢ NPAKTHYECKOH padoThl, B TOM YHCIE C
MOMOMUIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu UcnbITanui beprymm

Cayuaiinas
BeJIMYMHA
(6 1)

CnyualiHas BelWYMHA W pACHpENETIeHHE BEPOSTHOCTEH.
MaremaTuyeckoe OXHUIAaHUE MW JUCHEPCUs  CIy4alHOH
BeMIMUMHBL. [IprMepsl MaTEMaTHYECKOTO OXKUJAHHUS Kak
TEOPETUUYECKOTO CPEAHErO 3HAYCHUS BEJIMYNHBI.

[TonssiTie o 3akoHe  Oonpmux  uymcel.  M3mepenue
BEPOSATHOCTEM C IIOMOLIBKO YacToT. lIpuMeHeHue 3akoHa
OONBIIMX YHCET.

OcBouth Ha 0a30BOM YpOBHe NOHSITHS: ClydaiHas
BEJIMYNHA, 3HAUEHUE CIIy4aliHON BEJIUYHHBI,
pacrpeeneHle BEpOSITHOCTE!.

M3yyatp W 00CyXKIaTh IPUMEPHI JUCKPETHBIX U
HENPEPBIBHBIX CIIYYaHbIX BEIMUYUH (POCT, BEC YEJIOBEKa,
YHUCIEHHOCTh HaceJleHus, JIpyrue  H3MEHUYUBBIE
BEJIMYMHBI, paccMaTpHUBaBIIMECS B Kypce CTATHCTHUKH),
MOJIETIbHBIX ~ CIy4YailHBIX BEIWYMH, CBS3aHHBIX CO
CIIy4ailHBIMU ombITaMH (OpocaHue MOHETBI, MIpajibHOM
KOCTH, CO CITy4ailHbIM BBIOOPOM U T. I1.).




OcBauBatb Ha  0a30BOM  YpPOBHe  NOHATHS:
MaTEMaTUYECKOE OXKUJAHHUE CIYy4YalHOM BEIWYMHBI KakK
TEOPETHYECKOE cpenHee 3Ha4YCHHUE, Jaucriepeus
CIIy4ailHOM BEJIMYMHBI KaK aHAJIOr JUCIIEPCHU YHUCIOBOTO
Habopa.

Pemiath 3aauMm Ha BBIYUCIEHUE MAaTEMAaTHUYECKOIO
OXKUJAHUSI U JIUCIEPCUM  JUCKPETHOW  CIy4dailHOM
BEJIMYMHBI 110 33JJaHHOMY paclpeiesIeHUuI0, B TOM 4HCIIe
3aja4, CBS3aHHBIX CO CTpaxOBaHUEM M JioTepesMu (C
HaIPaBJIAIOIIEH TOMOIIBIO).

3HAKOMHTBCSI C MAaTeMaTHYECKUM  OXHJIAHHEM U
JIUCIIEPCUEN HEKOTOPBIX pACIpPENCIICHUH, B TOM YHUCIE
pacupeseneHus Clly4yailHOM BEJIMYMHBI «UUCIIO YCIEXOB)
B CEpUU UCIBITAaHUHN bepHyiuu.

M3yyaTrh, 4acToTy CcOOBITMS B  MOBTOPSIOIIUXCS
CIIy4alHBIX OIBITaX KaK CIIy4alHYI0 BEJIUYHUHY.
3HAKOMHMTBCS C 3aKOHOM Oonbmiux uucen (B Qopme
bepuymnu): mpu OONBIIOM YHCJIE ONBITOB YacToTa
coOBITUS OJM3Ka K €r0 BEPOATHOCTH.

Pematr, 3agaum Ha U3MEpPEHHE BEPOSITHOCTEH C
MOMOILBIO YaCTOT (C HANpaBIIAIOLIEH TOMOIIBIO).
OOcy:xxaaTh  posib  3aKkoHa  OOJIBIIMX  4YHMCET B
000CHOBaHUHU 4aCTOTHOTO MeTo1a MU3MEPEHUS
BEPOSITHOCTEH.

OOcy)kmaTh 3aKOH OOJBIIMX YHCENT KaK IpOsBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B M3MEHUYUBBIX SIBICHUSX,
pONb 3aKOHA OOINBIIMX YWCENT B TPUPOJIE W B KU3HU
YesoBeKa.

0O000menue,
KOHTPO.JIb
(10 v)

[IpencraBienne  JaHHBIX.
BepositHoCcTh CIIy4aliHOTO CcOOBITHS.
KoMOnHaTopuku. CiydaliHble BETUYMHBI U paCIpe/IeIICHUS.

OnucareilpHas  CTaTUCTHUKA.
DIIEMEHTHI

IloBTOpPSITH W3y4EeHHOE W BBICTPAMBATh CHCTEMY
3HAHUH.

PemaTp 3a1a4uu Ha IPEACTABICHUE U ONKMCAHUE TAHHBIX.
Pemars, 3agaum  Ha  HAXOXKIEHUE  BEPOATHOCTEU
COOBITHH, B TOM YHCIIE B OMBITAX C PAaBHOBO3MOXXHBIMH




AJIEMEHTapHBIMU coOBITHSIMY, BEPOATHOCTEU
O0BbeIMHEHNUS W TEPeceueHHs] COOBITHIA, BBIYUCIATH
BEPOATHOCTM B ONBITaX C CEPUAMH  CIy4alHBIX
WCIIBITAHUI
IHOYPOYHOE IINTAHUPOBAHHUE
5 KUIIACC
KosmnuectBo yacos DJIeKTPOHHbBIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
| JecaruanHas cucrema cuuciaeHus. Psi 1 bubnuorexa [IOK
HATYPAJIbHBIX YUCEII https://m.edsoo.ru/f2a0ccOc
) Jecstuunas cucrema cuuciieHus. Psy |
HaTypaJIbHbIX YUCEIl
bu6nmorexa LIOK
3 HatypanbHslii . Yucno 0 1
TYPAJILHBIM AL HHCT https://m.edsoo.ru/f2a0cafe
4 Hatypanbhsiii pan. Yucio 0 1
5 Harypanbhble uncia Ha | bubmmnoreka HOK
KOOPJMHATHOM NPSAMOI https://m.edsoo.ru/f2a0e0fc
6 Harypanbhble uncia Ha | bubmuorexa [IOK
KOOPAUHATHOW MPSMO https://m.edsoo.ru/f2a0e2a0
7 Harypainbnsle ynciia Ha | bu6muoreka [IOK
KOOPJHMHATHOMU IIPSAMOM https://m.edsoo.ru/f2a0e426
8 CpaBHeHHE, OKpYTIIEHHE 1 bubnuotexa [JOK

HaTypaJIbHBIX YNCET

https://m.edsoo.ru/f2a0ce32




CpaBHeHue, OKpyTJIeHHE

bu6nmmoreka [IOK

? HATypaJIbHBIX YUCEII https://m.edsoo.ru/f2a0cf54
10 CpaBHeHHE, OKPYTJIEHHUE bubmmoreka [JOK
HATypaJIbHbIX YUCEIL https://m.edsoo.ru/f2a0d300
1 CpaBHeHue, OKpyTieHHE bubnmnoreka HOK
HaTypaJIbHbIX YUCEI https://m.edsoo.ru/f2a0d440
12 CpaBHeHME, OKpYyTIIEHHE
HaTypaJIbHBIX YHCET
13 Apudmerndeckue I1eHCTBUS C bubmmoreka [JOK
HATYpAJIbHBIMU YUCIIaMU https://m.edsoo.ru/f2a0eaca
14 Apudmerndeckue neicTBHS C bubnuoreka [IOK
HaTypaJbHBIMU YUCIIAMU https://m.edsoo.ru/f2a0f5ba
15 Apudmerndeckue I1eUCTBUS C bubnnoreka [JOK
HATYpAJIbHBIMU YUCIIaMU https://m.edsoo.ru/f2a0f704
16 Apudmerndeckue I1eHCTBUS C bubmmoreka [JOK
HATypaJIbHBIMU YHCIaMHU https://m.edsoo.ru/f2a0fd8a
17 Apudmernueckue eHCTBUS C bubmuoreka [IOK
HaTypaJIbHBIMU YU CIaMU https://m.edsoo.ru/f2a1015e
13 Apudmerndeckue 1eHcTBUS € bubmuoreka [IOK
HaTypaJIbHBIMU YHCIaMHU https://m.edsoo.ru/f2al0c3a
19 Apudmernueckue 1eHCTBUS C bubmmnoreka HOK
HATypaJIbHBIMU YHCIaMHU https://m.edsoo.ru/f2al0da2
CBoiicTBa HYJIS TP CIIOKEHUHN U
. bubmuoreka [JOK
20 YMHOKE€HHH, CBOMCTBA €AMHULIBI TTPU
https://m.edsoo.ru/f2al04ec
YMHOKEHUH
CBolicTBa HyJIs IIPU CIIOXKEHUH U
21 YMHO>KEHHH, CBOMCTBA €AMHULBI IIPU

YMHOXCHHUU




[TepemecTuTenbHOE U coUeTaTEIbHOE
CBOMCTBA CJIOKCHMS U YMHOXKEHUS,

bu6nmoreka [IOK

22 pacnpenenuTesIbHOE CBOMCTBO https://m.edsoo.ru/f2a0ef3e
YMHOKEHHUS
[lepeMecTUTENBLHOE U COYETATEIBHOE
7 CBOICTBA CJI0KEHUS U YMHOKECHUS,
pacnpenenuTesIbHOE CBOMCTBO
YMHOKEHHUS
[lepemMecTuTENBbHOE U COYETATEIHHOE
24 CBOMCTBA CJIOKEHHS 1 YMHOXKEHUS,
pacrpeeTuTeIbHOE CBOMCTBO
YMHOKEHHUS
)5 JlenuTenu U KpaTHBIE YKCIIA,
Pa3JIOKEHHE YKCIIa HA MHOKUTETU
26 Jenurenu u KpaTHbIE YKCIA, Bbu6mmoteka [IOK
pasyioKeHue Yuciia Ha MHOKUTEIU https://m.edsoo.ru/f2al16b2
7 Jenutenu u KpaTHbIE YKCTa,
pa3lioKEeHUE Yrciia Ha MHOKHUTEIIN
bu6nmorexa LIOK
28 Hlenenue ¢ octatkom https://m.edsoo.ru/f2al116c¢
bu6nmorexa LIOK
29 Jlenenue ¢ ocratkom https://m.edsoo.ru/f2al 14fa
30 [IpocTeie 1 cocTaBHBIE YKCIa bubmmorexa [TOK
https://m.edsoo.ru/f2al1a90
31 IIpocTele U cocTaBHBIE YnCa Bubnmorexa [IOK
https://m.edsoo.ru/f2al 1bb2
1 [Ipusnaku genumoctu Ha 2, 5, 10, 3, bubnunorexa LIOK

9

https://m.edsoo.ru/f2al 1806




13 [Ipusnaku genumocTu Ha 2, 5, 10, 3, bu6nmmoreka [IOK
9 https://m.edsoo.ru/f2al196e
34 YucioBble BbIPaKEHUS; OPAIOK bubmmoreka [JOK
JICUCTBUIM https://m.edsoo.ru/f2al 118
35 Hucnosble BEIPAKEHUS; TIOPAIOK bubmuoreka [JOK
JIeNCTBUM https://m.edsoo.ru/f2a12080
36 UucnoBble BhIpaKEHUS; TOPSIAOK bubmuorexa [JOK
IeucTBUHU https://m.edsoo.ru/f2al23fa
Perrenne TeKCTOBBIX 3a/1a4 HAa BCE
37 apudMeTHYECKHE ISHCTBHS, HA brbmmorexa LIOK
P : https://m.edsoo.ru/f2a0f894
JBUKEHHUE U MTOKYTKI
Pemenue TeKCTOBBIX 3a/1a4y Ha BCE
38 apudMeTHIECKUe NeHCTBUS, HA brbmmorexa LIOK
P ’ https://m.edsoo.ru/f2a0f9fc
JBUKEHHUE U MTOKYTIKI
Pemenue TeKCTOBBIX 3a/1a4 Ha BCE
39 apudmeTnyecKkue AelcTBUs, Ha bubmmorexa LOK
P 8 ’ https://m.edsoo.ru/f2al21a2
JIBIDKEHUE U TTOKYITKU
Pemenne TekCTOBBIX 3a/1ay Ha BCE
40 apupMeTHuecKue neicTBUs, Ha bubmmoreka LOK
p ’ https://m.edsoo.ru/f2a12558
JIBIDKEHUE U TTOKYITKU
Pemenne TekCTOBBIX 3a/1ay Ha BCE
41 apupMeTHuecKue eicTBUs, Ha bubmmorexa LIOK
p ’ https://m.edsoo.ru/f2a12832
JBUKEHUE U MTOKYIIKH
Pemrenye TEKCTOBBIX 3a71a4 Ha BCE
42 apudMeTHuecKue NeicTBUA, Ha bubmorexa LIOK
P ’ https://m.edsoo.ru/f2a12990
JBUKEHUE U MTOKYIIKU
43 KonTponbhast pabota no teme bubmuoteka [JOK

"HaTypanbHble uncia u Hyap"

https://m.edsoo.ru/f2al2cba




Touka, npsiMasi, OTPE30K, JIy4.

bu6nmmoreka [IOK

44
Jlomanas https://m.edsoo.ru/f2a0d54e
H3mepenne JIUHEBI OTPE3Ka,
45 MET I/II)‘ICCKI/I§ eIUHU LI.)I U3MEPEHUS buGnuorexa [IOK
p 8 H P https://m.edsoo.ru/f2a0daee
JUIAHBI
M3mepenne mIMHBI OTpE3Ka,
46 MET I/II)HCCKI/IG eIUHUA II:I U3MEPEHUS buGnuorexa [IOK
p A H p https://m.edsoo.ru/f2a0df3a
JUIAHBI
bubnunoreka LIOK
47 O
KPYXHOCTD H KDY hitps://m.edsoo.ru/f2a0d684
48 OKpyKHOCTb U KpYyT
[TpakTHueckas paboTta 1mo Teme
49 "ITocTpoenue y3opa u3 Bubmiorexa OK
p . "y P https://m.edsoo.ru/f2a0d7¢e2
OKPY>KHOCTEH
50 VYroan. [IpsamMoii, oCTpsIii, TyIoHl U Bbu6mmoteka [JOK
Pa3BEPHYTHIN YIIIbI https://m.edsoo.ru/f2a1302a
51 VYrou. IIpsmMoin, OCTpsIi, TYNIOU U
Pa3BEPHYTHIN YIUIbI
bu6nmorexa LIOK
52 4!
Meperme yrios https://m.edsoo.ru/f2al1319c¢
bubmmoteka IIOK
53 4!
Meperme yrios https://m.edsoo.ru/f2al32fa
bu6mmoreka IIOK
54 "
3MEpeHHe YIIoB https://m.edsoo.ru/f2a13476
55 [TpakTnueckas paboTa 1o Teme bu6muoreka [IOK
"ITocTtpoenune yrinos" https://m.edsoo.ru/f2a13606
56 Hpo6s. [IpaBunbHbIE U bubnmnorexa [JOK

HeIpaBUIIbHBIE IPOOH

https://m.edsoo.ru/f2al3764




57 HpoOs. [TpaBuiabHbIC U bubnmnoreka HOK
HETpaBUIbHBIE APOOH https://m.edsoo.ru/f2al3c8c
53 HpoOs. [TpaBuibHBIC U bubmmoreka [JOK
HeIpaBUIIbLHBIE IpOOH https://m.edsoo.ru/f2a14146
59 Hpo06s. [IpaBuibHbIE 1 bubnmnoreka HOK
HENPaBWILHBIC IPOOH https://m.edsoo.ru/f2a153f2
60 HpoOs. [TpaBuiabHbIC 1 bubnmnoreka HOK
HETpaBUIbHBIE APOOH https://m.edsoo.ru/f2a15582
61 OCHOBHOE CBOMCTBO JApOoOH Bubmiorexa OK
https://m.edsoo.ru/f2al43e4
62 OCHOBHOE CBOMCTBO JApOoOH Bubmiorexa OK
https://m.edsoo.ru/f2al451a
63 OCHOBHOE CBOMCTBO ApoOH bubmorexa HOK
https://m.edsoo.ru/f2al463c
64 OCHOBHOE CBOMCTBO ApoOH bubmorexa HOK
https://m.edsoo.ru/f2a1475e
65 OcHOBHOE CBOMCTBO ApOOH bubmmorera [OK
https://m.edsoo.ru/f2a14c90
bu6mmoteka IIOK
66 O 5
CHOBHOE CBOHCTBO ApodH https://m.edsoo.ru/f2al4de4
67 OcHOBHOE CBOMCTBO ApoOH
68 CpaBHenue apooeit bubmorexa HOK
https://m.edsoo.ru/f2a14{74
69 CpaBHenue apooeit bubmorexa [IOK
https://m.edsoo.ru/f2al51f4
70 CpaBHenue npo0eit
71 CpaBHeHue npobeit
72 CroxeHue 1 BEIUUTAHUE bubnuotexa [JOK




OOBIKHOBEHHBIX APOOCH

CloXeHUE U BEIYUTAHUE

https://m.edsoo.ru/f2al7cc4
bubnunoreka LIOK

73 OOBIKHOBEHHBIX APOOCiH https://m.edsoo.ru/f2al 7e54
74 ClokeHHe U BBIYUTAHHUE bubnuorexa [JOK
OOBIKHOBEHHBIX JIpOOeit https://m.edsoo.ru/f2a1802a
75 CrnoXeHHe U BhIUMTaHUE bubmuorexa [{OK
OOBIKHOBEHHBIX APOOCH https://m.edsoo.ru/f2al81ce
76 Clo)keHHe U BBIYUTAHHE bubnuorexa [IOK
OOBIKHOBEHHBIX APOOCiH https://m.edsoo.ru/f2al1835¢
77 Cno’XKeHHE U BBIUNTAHHUE
OOBIKHOBEHHBIX ApOOEit
73 Cl10)KeHHE U BEIYUTAHHE
OOBIKHOBEHHBIX JAPOOCiH
79 CnoXkeHHE U BBIUNTAHHUE
OOBIKHOBEHHBIX JAPOOCH
bubmmoreka IIOK
80 CMettiaitas Apods https://m.edsoc]fru/ﬂal592e
bu6mmoreka IIOK
81 Cnvemansas 1podr https://m.edsoc]fru/ﬂal S5adSa
bubmmoreka IIOK
82 Cuettainas Apods https://m.edsofru/ﬂal5b68
bu6mmoreka IIOK
83 Cnvemansas 1pode https://m.edsofru/f2alSe2e
YMHOXEHHUE U JCIICHHE
84 OOBIKHOBEHHBIX Jpo0ei; Bubmmorexa [IOK
B3aMMHOOOpaTHBIE ApoOH https://m.edsoo.ru/f2al84e4
25 VYMHOXKEHUE U JeJICHUE but6mmorekxa [IOK

OOBIKHOBEHHBIX JIpOOEii;

https://m.edsoo.ru/f2a18692




B3aUMHOOOpaTHBIC IPOOH

VYMHOXKEHNE U JIEJIEHUE

bubnunoreka LIOK

86 OOBIKHOBEHHBIX IpOOEH;
Ap ’ https://m.edsoo.ru/f2al18a20
B3aUMHOOOpaTHBIC IPOOH
YMHOXEHHUE U JIeJIEHUE
87 OOBIKHOBEHHBIX IPOOEN; buGnuorexa [IOK
pODEH,; hitps://m.edsoo.ru/f2a18b56
B3aMMHOOOpaTHBIE ApOoOH
YMHOXEHHUE U JIeJIEHUE
88 OOBIKHOBEHHBIX IPOOEH; bubnnorexa [IOK
P ’ https://m.edsoo.ru/f2a19088
B3aUMHOOOpaTHBIC IPOOH
VYMHOXKEHUE U NeJICHUE
. bubmuoreka [{OK
89 OOBIKHOBEHHBIX JAPOOCi;
https://m.edsoo.ru/f2a19560
B3aUMHOOOpaTHBIC IpOOH
VYMHOXKEHUE U NeJICHUE
90 OOBIKHOBEHHBIX IpOOEH; buGnuorexa [IOK
AP ’ https://m.edsoo.ru/f2a196a0
B3aMMHOOOpaTHBIE ApOoOH
YMHOXEHHUE U JIeJIEHIE
91 OOBIKHOBEHHBIX IPOOEH; bubmorexa LOK
AP ’ https://m.edsoo.ru/f2a198da
B3aMMHOOOpaTHBIE ApoOH
Pemenne TekCcTOBBIX 3a/1a4,
92 coaepxkamux apoon. OCHOBHEIE bubnuorexa [IOK
JICPIKATIIX JIPODH. https://m.edsoo.ru/f2al81ce
3a/1auu Ha Jpoou
Perienne TeKCTOBBIX 3a/1ad,
93 coaepxamux apoon. OCHOBHEIE bubnnorexa [IOK
JICPHAILHX IPODH. https://m.edsoo.ru/f2al1835¢
3a/1auu Ha ApooH
Perrenne TeKCTOBBIX 3a/1ad,
but6mmoreka [IOK
94 conepkamux aqpoou. OCHOBHBIE

3a1auu Ha ApoOu

https://m.edsoo.ru/f2al8cS5a




Penrenne TekCTOBBIX 3a1a4,

bu6nmmoreka [IOK

95 cozepka o6u. OcHo e
JICpKalLX pooH HOBHBI https://m.edsoo.ru/f2al8e76
3a1auu Ha ApoOu
Pemenne TeKCTOBBIX 3a/1ad,
96 coaepxamux apoou. OCHOBHEIE bubmmorexa [OK
JICpatX 1p ’ https://m.edsoo.ru/f2al8f7a
3a/1ayu Ha ApooH
Pemenne TeKCTOBBIX 3a1a4,
97 coaepxamux apoou. OCHOBHEIE bubmorexa HOK
ACpHaliuX b ’ https://m.edsoo.ru/f2a19912
3a/1a4d Ha Jpoou
Pemenne TekCcTOBBIX 3a/1a4,
98 coaepxkamux apoon. OCHOBHEIE bubmorexa HOK
JICpKALIIX 1p ) https://m.edsoo.ru/f2al9c2c
3a/1a4M Ha Jpoou
Pemenne TekCcTOBBIX 3a/1a4,
99 coaepxamux apoon. OCHOBHEIE bubmorexa HOK
ACpHAIHX P ’ https://m.edsoo.ru/f2alald6
3a/1a4M Ha Jpoou
Pemenne TexcTOBBIX 3a7a4,
100 comepxkamux apoou. OCHOBHBIE bubmorexa HOK
ACpHalluX Jp ’ https://m.edsoo.ru/f2ala2ee
3a/1auu Ha Jpoou
[IpuMmeHnenne OYKB IS 3aITUCH
101 M:TeMaTI/I‘leCKIZ)I: BBIpaXKEHHUHU U bubmorexa HHOK
. p https://m.edsoo.ru/f2ala3fc
MpeAI0KEHU I
[Ipumenenue OykB 7151 3aIIUCU
102 MaTEMaTUYECKUX BBIPAXKECHUM U
MPEITI0KEHU N
103 KonTponbhas pabota no teme bubmuoreka [JOK
"OOBIKHOBEHHBIE APOOH" https://m.edsoo.ru/f2ala51e
104 MHOroyrojabHUKH. bubmuoteka [JOK

YeTsIpEXYroJbHUK, IPAMOYTOJIbHUK,

https://m.edsoo.ru/f2al 6ae0




KBaJpar

MHOroyrojapHUKH.

105 YeTbIpEXYroJbHUK, IPAMOYTOIbHUK bubmmorexa LIOK
PEXYT > HPAMOYT ’ https://m.edsoo.ru/f2al6¢7a
KBaJpar
[IpakTuyeckas pabora 1o Teme
106 "ITocTpoeHue MpsIMOYTOJIbHUKA C Bu6mmotexa [JOK
3aJIaHHBIMU CTOPOHAMH Ha https://m.edsoo.ru/f2al6ele
HEJIMHOBAHHOM Oymare"
bubnunoreka LIOK
107 TpeyroabHUK
peyr https://m.edsoo.ru/f2a16194
108 TpeyronbHUK
[1nowmane u nepumerp
MPSIMOYTOJIBHUKA U
109 MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 bubmmorexa [IOK
yr ’ https://m.edsoo.ru/f2al6fe0
MPSIMOYTOJIBHUKOB, €HHHIIBI
WU3MEPEHHUS TUIOIAAN
[1nomane u nepumeTp
MPSIMOYTOJIbHUKA U
PAMOYT bubmuoreka [IOK
110 MHOTOYT'OJIbHUKOB, COCTABJICHHBIX U3

111

112

NpAMOYTOJIbHUKOB, CAMHUIIBL
HN3MCPCHUS TIOAaN

[Tnomanp 1 nepumerp
OpSMOYTOJIbHUKA U
MHOTOYT'OJIbHUKOB, COCTaBJICHHbIX U3
PSIMOYTOJIBHUKOB, €TUHUIIBI
U3MEpEHUS TIIOIIAIN

[TepumeTp MHOTOYTOJIBHUKA

https://m.edsoo.ru/f2al7184

bubnunorexa LIOK
https://m.edsoo.ru/f2al17328

bubnunorexa LIOK
https://m.edsoo.ru/f2al691e




113

[TepumeTp MHOTOYTOJIBHUKA

114 Jlecsatiunas 3anuck apodei E:fsj?/ljg:;;fﬁizalbsse
115 JecsaTruHas 3anmuck Apooei ng;?;ﬁf;;g ﬁjﬁzalbgk
116 Jeormmanas sanwcs aposei i dsoor it
117 CpaBHEHHE IECATHYHBIX IpoOeii ngjﬁfﬁ,g 2;:23 1c49a
118 CpaBHeHUE IECATUIHBIX TpoOei ngj;gf:;;g S/I’Eza 1c63e
119 CpaBHEHHE IECATHYHBIX IpoOeii ngj;gf:;;g S/I’Eza 1¢b02
120 CpaBHEHHE IECITHYHBIX IpOOCi ngg;;f;;g S/I;a lec2e
121 CpaBHeHuE 1eCATUYHBIX JIpoOeit

122 JleficTBUS ¢ NECTUUHBIMU IPOOSIMU ngj;;f;;g :3/115231%43
123 JleficTBUS ¢ NECATUUHBIMU IpOOSIMU ngj;;f;;g :3/1152310%2
124 JleicTBUS ¢ NECATUUHBIME IPOOSIMU ngjﬁfﬁ,g :3/115231(1174
125 JleicTBHS ¢ NECATUUHBIME IPOOSIMU ngﬁﬁ:ﬁf S/If‘zalds 16
126 JleicTBUS ¢ IECATHUHBIMU IPOOSIMU ngﬁg:;{;g $§2a1d640
127 JleficTBUSI C IECATUYHBIMU APOOSIMU buomaorexa LIOK

https://m.edsoo.ru/f2ald750




bub6nmoreka [IOK

128 7| o
JIHCTBHS ¢ ICCATHYHBIMHU APOOAMH https://m.edsoo.ru/f2ald85e
bubnunoreka LIOK
129 7 0
JIGHCTBHS © RECATHIHEIMM APOOAMIL https://m.edsoo.ru/f2ald962
bubnunoreka LIOK
130 7| §)
JIeHCTBI € ACCATHUHBIMH APOOAMHU https://m.edsoo.ru/f2alda7a
bubnunoreka LIOK
131 7| )
JCHCTBHS € NCCATHHHBIMHU JPOOAMH https://m.edsoo.ru/f2aldb88
132 JleficTBHSI C IECATUYHBIMU APOOSIMU Bubmiorexa OK
https://m.edsoo.ru/f2ale0la
133 JleficTBHSI C IECATUYHBIMU APOOSIMU Bubmiorexa OK
https://m.edsoo.ru/f2alel150
bubnuoreka [{OK
134 7
3 JeiicTBUSI C ECATUYHBIMU APOOSIMU hitps://m.edsoo.ru/f2al 268
bubnuoreka [IOK
135 7| 8]
JICHCTBH € ACCATHUHBIMH APOOAMHU https://m.edsoo.ru/f2ale3da
bubmmoreka IIOK
136 7| 0
JIHCTBH € ACCATHUHBIMH APOOAMH https://m.edsoo.ru/f2aledf2
bu6mmoteka IIOK
137 7|
3 JlelicTBHA ¢ ACCATHIHBIMH APOOTMH https://m.edsoo.ru/f2ale4f2
bu6mmoreka IIOK
138 7| §)
JIGHCTBHUS € IECATHHIHBIMU APOOIMH https://m.edsoo.ru/f2ale5f6
bu6nmorexa LIOK
139 7| §)
JlelCTBHA ¢ JeCATHIHBIMH APOOAMH https://m.edsoo.ru/f2ale704
140 JleiicTBUS ¢ NECITHUHBIME IPOOSIMU
but6mmorekxa [IOK
141 O Oeti
KPYITICHHE JICCATIAHBIX IPOOCH https://m.edsoo.ru/f2ale826
buo OK
142 OxpyrieHue AecITUYHBIX Apo0eit nomorexa L

https://m.edsoo.ru/f2aleb50




bub6nmoreka [IOK

143 OxpyrieHue NCCATHIHBIX ApOOCii https://m.edsoo.ru/f2alec68

144 OxpyrieHue AeCATUIHBIX Apo0ei
Pemenne TeKCTOBBIX 3a/1ad,

145 5 OH o bubnunoreka LIOK
COACPAKAIIX APOOH. LICHOBHE https://m.edsoo.ru/f2aled8a
3a/1ayu Ha ApoOH
Pemenne TeKCTOBBIX 3a1a4,

146 JKaIUX Jpo0H OfHOBHHe bubmorexa [IOK
COACPAHAILHX POOH. https://m.edsoo.ru/f2alef10
3a/1a4u Ha Jpoou
Pemenne TekCcTOBBIX 3a1a4,

147 5 Of o . bu6nmorexa LIOK

. OcHOBHEBI
COAEPHAILHX ApOdH https://m.edsoo.ru/f2a1f028
3a/1auu Ha Jpoou
Perienne TeKCTOBBIX 3a/1ad,

148 5 OH bubnuoreka [{OK
COACPAAIHX IPOOH. LICHOBHLIC https://m.edsoo.ru/f2alf136
3a/1a4u Ha Apoou
Penienne TeKCTOBBIX 3a1ad,

149 coaepxauux Apoou. OCHOBHbIE
3aauu Ha ApoOu
Pemenne TekCcTOBBIX 3a/1a4,

150 cojepxauux Apoou. OCHOBHbIE
3aauu Ha ApoOu

151 KontponbHas paboTa o Teme bubmuoreka [IOK
"JlecsiTuunbie 1pooOu"” https://m.edsoo.ru/f2alf23a
Muororpanuuky. M3o00paxeHue

152 P M P bubmuoreka [{OK
MHOTOTPAHHHKOB. MOCIH https://m.edsoo.ru/f2ala69a
MIPOCTPAHCTBEHHBIX TEJ

153 MHuororpanauku. 3o0paxxeHue bu6muoreka [JOK

MHOT'OT'PaHHUKOB. Mogenn

https://m.edsoo.ru/f2alad2a




IMPOCTPAHCTBCHHBIX TCII

[IpssMOyTONIBHBIN MapasuIeIeuIe,

bubnunoreka LIOK

154 Ky0. Passeprici kyba https://m.edsoo.ru/f2ala802
napasuiesenumneia
ITpssMOyTOBHBIN TapaIeIeITHIIe],
155 K;)G. Pa};épmn Ky6§ u bubmmorexa [IOK
https://m.edsoo.ru/f2al1a924
napajuiejenuneia
156 [IpakTuyeckas pabora o Teme bubmuoreka [JOK
"Pa3BépTka Ky6a" https://m.edsoo.ru/f2alaef6
157 O06BEéM KyOa, IpIMOYTOIbHOTO Bbu6mmoteka [IOK
rnapajuielienumnena https://m.edsoo.ru/f2alb09a
158 O06BEéM KyOa, IPIMOYTOIBHOTO Bbu6mmoteka [JOK
napajieienuneaa https://m.edsoo.ru/f2a1b248
159 O06BEéM KyOa, IpPAMOYTOIBHOTO
napajuiesenumnesa
160 O06BEéM KyOa, TpPIMOYTOIBHOTO
napaJsenenuneaa
[ToBTOpEHNE OCHOBHBIX MOHATHIA U
161 METOJIOB Kypca 5 kjacca, 0000111eHne bubmmnoreka HOK
3HaHuii / Beepoccuiickas https://m.edsoo.ru/f2alf76c
npoBepoyHas paboTa
162 Hroroas koHTpoabHas padbora / bubnmnorexa [JOK
Bcepoccuiickas mpoBepouHas padboTa https://m.edsoo.ru/f2a1f924
[ToBTOpEHNE OCHOBHBIX MOHATHHA U
163 METOJIOB Kypca 5 kiacca, 06001eHne bubmorexa HOK
. https://m.edsoo.ru/f2alfaaa
3HAHWUH
164 IIoBTOpEHNE OCHOBHBIX MIOHATHH U bubmuoreka [JOK

METO/I0B Kypca 5 kiacca, 00001ieHue

https://m.edsoo.ru/f2alfc08




3HAHUI

[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
165 METOJIOB Kypca 5 Kiacca, 00001ieHue 1
3HAHUI

bubnunoreka LIOK
https://m.edsoo.ru/f2alfeec

IToBTOpEHNE OCHOBHBIX TOHATHI U
166 METOJIOB Kypca 5 kiacca, 00001eHne 1
3HAaHUM

bubnunoreka LIOK
https://m.edsoo.ru/f2a200a4

IToBTOpEHNE OCHOBHBIX TOHATHI U
167 METOJ/IOB Kypca 5 Kjacca, 000011eHue 1
3HAHUM

[ToBTOpEHHE OCHOBHBIX IMOHATHI H
168 METOJIOB Kypca 5 kiacca, 060011eHne 1
3HAHUN

HOBTOpeHI/IC OCHOBHBLIX ITOHATHH B

bubmuoreka [{OK
https://m.edsoo.ru/f2a20118

bubnunoreka LIOK
169 MeTOL[?B Kypca 5 kiacca, 00o01ieHme 1 hitps://m.cdsoo.ru/f2a20388
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
170 METOJ/IOB Kypca 5 Kiacca, 000011eHne 1 brbmmorexa [JOK
Hv P ’ HI https://m.edsoo.ru/f2a2069¢
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 170 5 4
[MPOTPAMME
8 KIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHuss oOpasoBaTesibHbIE
padoThI padoThl

pecypchl




bu6mmoreka [IOK

1 KBanparHblii KOpeHb U3 YHCIIA
o P https://m.edsoo.ru/7f42d452
2 [TonsTHE 00 MppaAIMOHAIILHOM YHCIIC bubmorexa HOK
PP https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKCHUS
HPPALIMOHATIBHBIX YHCET
4 JlecsaTHaHBIC TPUOTMKCHHS
HUppalMOHATIbHBIX YUCEN
5 JlelicTBUTENbHBIC YKCIIA
CpaBHeHHE IEWCTBUTEIIBHBIX YHCEI
CpaBHeHME ICHUCTBUTEIBHBIX YHUCEIT
3 Apudmernaeckuii KBapaTHBIHA
KOpEHb
9 VYpaBHeHue Buaa X* = a
10 CaoiicTBa apuMeTHIecKuX bubnuorexa [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CoiicTBa apumeTnyecKkux bubnnoreka [JOK
KBaJPAaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
[Ipeobpa3oBaHre YHCTOBBIX
12 Bblj a)KFe)HI/II?'I CoJIepKaImnx bubmorexa HOK
p » CoAepratt https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
[TpeobOpazoBaHme YUCTOBBIX
13 BBIPKEHUH, COAEPHKAIINX bubmorexa HOK
P > CONCPRAI https://m.edsoo.ru/7f42ded4
KBaJpaTHbIE KOPHU
[IpeobpazoBaHme YUCTOBBIX
14 BBIPAYKEHHI, COJIEPIKALIUX brbmorexa HOK
P > conepat https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHU
15 [Ipeobpa3oBaHUe YHCTOBBIX bubnmnoreka [JOK




BBIPKCHHH, COJEPIKAIINX
KBaJpaTHbIC KOPHU

https://m.edsoo.ru/7f42e262

16 CreneHsb C LIEJIBIM ITI0Ka3aTeaeM Bubmorexa ITOK
https://m.edsoo.ru/7f4354a4

CranpapTHas 3anuCh YHUCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

17 Mupa (0T AIEeMEHTAPHBIX YaCTHIL JI0 bubnunoreka [HOK
KOCMHUYECKHX 00BEKTOR), https://m.edsoo.ru/7f436098
JUINTEIBHOCTH IPOIIECCOB B
OKpY>KaIoIlleM MUpe

18 CBoiicTBa CTENEHU C LIEJIBIM bubnnoreka [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f435648

19 CBolicTBa CTENEHHU C LEJIBIM bubnnorexa [HOK
IOKa3aTeyieM https://m.edsoo.ru/7f435648

20 CBolicTBa CTENIEHH C IIEJIBIM bubmuorexa [JOK
IOKa3areyieM https://m.edsoo.ru/7f435648

)1 CBolicTBa CTENEHU C LIEJIBIM bubmoreka [JOK
oKas3arejieM https://m.edsoo.ru/7f43599a

” CBoOIiCTBA CTETICHH C IIEJIBIM bubnuotexa [JOK
IoKasaTreyieM https://m.edsoo.ru/7f435ed6

23 KBagpartsslii TpéxuneH

24 KBanpaThslii TpéxuiieH

)5 Paznoxxenune kBagpaTHOTO bubnnorexa [JOK
TpEXWICHA HA MHOXHATEIN https://m.edsoo.ru/7f42fd38

26 Pa3noxxenue kBazpaTHOrO bubmuoreka [IOK
TpEXUIIEHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38

7 KonrponsHas pabora no remam bubnnorexka [JOK

"KBanparnsle kopHU. CTeneHu.

https://m.edsoo.ru/7f42ec80




KBanpatubiii TpexuieH"

28 Anrebpanyeckas 1po0b bubmmorexa [IOK
https://m.edsoo.ru/7f430382
JlomycTuMble 3HAUEHUS
29 MEPEMEHHBIX, BXOAIINX B
anrebpanvecKue BbIPaKeHUs
JlonycTuMeble 3HaUeHUS
30 MePEMEHHBIX, BXO/ISIINX B
anrebpanvecKue BoIpasKeHUs
31 OCHOBHOE CBOHCTBO bubmuoreka [JOK
anredbpanveckoi qpoou https://m.edsoo.ru/7f4308e6
. bubmuoreka [JOK
32 Coxpaenne apobeit https://m.edsoo.ru/7f430a8a
33 Cokpaienue apooeit bubmorexa HOK
https://m.edsoo.ru/7f430f44
34 Cokpaienue apooei bubmorera [JOK
https://m.edsoo.ru/7f430f44
35 CrnoxxeHue, BBIYUTAaHHUE, YMHOKEHUE bubnuoteka [JOK
U JICJNICHHE alreOpandeckux apooei https://m.edsoo.ru/7f43128¢
36 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnnorexa [JOK
U JIeJICHHEe alnredpanyeckux apooeit https://m.edsoo.ru/7f4315c0
37 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnuotexa [JOK
U JeTieHue anreOpandeckux apooei https://m.edsoo.ru/7f4318c2
18 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnmoreka [JOK
U JISICHHE anreObpandeckux apooei https://m.edsoo.ru/7f431a20
[Ipeobpa3oBaHue BhIpaXKEHUH,
bu6mmoreka [JOK
39 coJiep KalIuX anredpandyeckue

npobu

https://m.edsoo.ru/7f43259c




[IpeobOpazoBaHue BBIpAKEHUH,

bu6mmoreka [IOK

40 0
COACPIRAIIX IrEbpanecitie https://m.edsoo.ru/7f432736
npobu
[IpeobOpazoBaHue BhIpaXKEHUH,
41 coJiepKaInx ajareopanvyecKue bubmorexa HOK
AeprRatil P https://m.edsoo.ru/7f432736
npodu
4 KonrponsHas pabora o reme bubmumoreka [IOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 KBanpatHoe ypaBHeHHe
BA/IPATHOC ypaBrcHu https://m.edsoo.ru/7f42eela
44 HenonHoe kBapaTHOE ypaBHEHHUE bubmorexa LHOK
P M https://m.edsoo.ru/7f42eela
45 HenonHoe kBajipaTHOE ypaBHEHUE bubmorexa LHOK
P yp https://m.edsoo.ru/7f42eela
46 ®opMyiia KOpHEWU KBAaJPATHOTO bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f42f158
47 dopmysa KopHEeH KBaJpaTHOTO bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6
43 dopmysa KOpHEN KBaJpaTHOTO bubnuoreka [IOK
ypaBHEHHU https://m.edsoo.ru/7f42f5a4
bu6mmoreka [JOK
4 T B
? copeMa bueta https://m.edsoo.ru/7f42fefQ
bu6mmoreka [JOK
T B
>0 copema breta https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHUH, CBOAAIIUXCS K bubnuoreka [IOK
KBaJApaTHBIM https://m.edsoo.ru/7f43c542
5 Pemenue ypaBHeHMil, CBOAAIIUXCA K bu6mmorexa [IOK

KBaJApaTHbBIM

https://m.edsoo.ru/7f43¢3d0




53

54

[Ipocreitmme npoOHO-
paroHaIbHbIC YpaBHEHUS

[Ipocreitmme npoOHO-
panroHaIbHbIC YPaBHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f4328c6

bubmuorexa [JOK
https://m.edsoo.ru/7f432b6e

55

56

57

Pemenue TekCcTOBBIX 3a51a4 €
MOMOIIIbIO KBa/IPATHBIX YpaBHEHUM
Pemrenne TekCTOBBIX 3374 C
MOMOIIIbIO KBa/IPATHBIX YpaBHEHUM
KonTponbnas pabora no teme
"KBagparusle ypaBHeHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f75¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f8f6

bu6mmoreka [IOK
https://m.edsoo.ru/7f4301{2

58

JIuHeHoe ypaBHEHHE C IByMS
MEPEMEHHBIMH, €T0 rpauK,
MIPUMEPHI pEIICHUS] YpaBHEHUH B
LEJIBIX YHCIIaX

59

JIuHeHoe ypaBHEHHE C IByMS
MIEpEMEHHBIMHU, €ro rpaduK,
MIpUMEpPHI pEelIeHNs YpaBHEHUN B
LENBIX YUCITaX

60

61

62

JInHeliHOE ypaBHEHHE C 1BYMs
MIEPEMEHHBIMHU, €ro rpaduK,
MIpUMEpPHI pEelIeHNs YpaBHEHUN B
LETIBIX YUCIIaxX

Pemrenue cucreM AByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMHU
Pemrenne cucreM qByX JIMHEWHBIX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMU

63

Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUH € JBYMS IEPEMEHHBIMU




64

65

66

IIpumepsl pelieHns cucTem
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

[Ipumeps! pelieHus cucTemMm
HEJIMHEHHBIX YPAaBHEHUU C IBYMsI
MIepEeMEHHBIMU

I'paduueckas MHTEpIIpETAIIS
yYpaBHEHUS C IBYMS IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

bubmuorexa [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas mHTEpIIpETAIIS
YpaBHEHUS C JBYMS IEPEMEHHBIMU 1
CUCTEM JIMHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

69

70

Pemrenne TekcTOBBIX 3a1a4 ¢
ITIOMOIIBIO CUCTEM YPAaBHEHMI

Pelrenne TeKCTOBBIX 3a1a4 €
ITIOMOILBIO CUCTEM YPAaBHEHMI

Pemenne TekcTOBBIX 3a1a4 ¢
IIOMOLIBIO CUCTEM YPAaBHEHHU

71

72

73

HucnoBble HEPABEHCTBA U UX
CBOMCTBA

UucnoBble HEPABEHCTBA U UX
CBOMCTBA

HepaseHCTBO ¢ 01HOM ITEpEMEHHON

74

75

JIuHeiiHbIe HEPABEHCTBA C OJHOM
IIEPEMEHHOM U UX pELICHUE

JInHeliHbIE HEPABEHCTBA C OTHOU

bubmuoreka [JOK
https://m.edsoo.ru/7f42c692

bu6mmoreka [JOK




MIEPEMEHHON U UX pelIeHHe

JInHeliHbIE HEPABEHCTBA C OJTHOU

https://m.edsoo.ru/7f42c¢840

76 .
MEPEMEHHON U UX pelIeHHe
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnunoreka [HOK
OJIHOM IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 CucTeMbl TMHEUHBIX HEPABEHCTB C bubnunoreka [HOK
OJIHOM MEPEMEHHON U UX PEUICHUE https://m.edsoo.ru/7f42cd2¢
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIIECHUE
N300paxkeHune penieHus TMHSHHOTO
80 HEPAaBEHCTBA U UX CUCTEM Ha bubmmorexa [TOK
P N . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MIPSIMOI
N3o06paxenue perieHus JMHEHHOTo
bubmuorexa [JOK
81 HEpPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MIPSIMOI
KonTponbHas pabota mo Temam
82 "HepasenctBa. CucreMbl
ypaBHeHuU"
bu6mmoreka [IOK
83 [lonsTue KIIUH
bynkn https://m.edsoo.ru/7f433c12
34 OO6nacTh onpeneaeHus] © MHOKECTBO bubnuotexa [JOK
3Ha4eHUH PYHKLIUHU https://m.edsoo.ru/7f433d84
85 CrniocoOnl 3a1anust GyHKIUN
86 I'padux GpyHKIIMN
27 CaoiicTBa QyHKINH, UX
oToOpaxkeHue Ha rpaduke
28 UreHue u moctpoeHue rpadukoB

byHKIHIT




[Tpumeps! rpadukoB GyHKITUH,

89
OTPAXKAIOIIUX PeaTbHBIE MPOIIECCHI
D YHKIIUU, OIUCHIBAIOIIUE TIPIMYIO U
90 06YI;TH MPOIIO I/IOHaJ'IprBIe ’ bubmorexa [IOK
PATHYIO HpOTIOpH https://m.edsoo.ru/7f434bbe
3aBUCUMOCTH, UX I'pauKu
91 l'unep6ona
bu6mmoreka [IOK
92 I'unepboa
Hrepoor https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
93 I'pa =x2
pacpux pynicuan y = x https:/m.eds00.ru/7f434572
QOynkmun y =x4, y=x3,y=YX,y =
94 |x|'wrI a(bntfecxoey eIHCH}I/]Ie ’ bubmmorexa [TOK
> TPAQITECKoe P 5 https:/m.edsoo.ru/7434d38
YpaBHCHHI U CUCTEM ypaBHEHUU
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
METOJIOB KYpPCOB 7 1 8 KJIacCOB,
95 SSobere smari bubmmorexa LIOK
III . https://m.edsoo.ru/7f4371aa
Bcepocculickas npoBepodHas
paborta
HTorosast KOHTpOJIbHAs paboTa /
96 Bceepocculiickas mpoBepodHast bubmorexa [TOK
p POBCp https://m.edsoo.ru/7f434eb4
paborta
[ToBTOpEHNE OCHOBHBIX MOHATUH U
97 METOJO0B KypCOB 7 U 8 KJIacCOB,
000011IeHNE 3HAHUT
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
98 METOA0B KypcoB 7 1 8 KJ1acCoB bubmorera [JOK
/OB KYP . ’ https://m.edsoo.ru/7f43736¢
000011IeHHE 3HAHUT
99 [ToBTOpEHNE OCHOBHBIX MOHATHN U bubnuotexa [JOK




METOJIOB KypCOB 7 U 8 KJIaCCOB,
00001IeHre 3HaHU I

[ToBTOpEHNE OCHOBHBIX MOHATUN U

https://m.edsoo.ru/7f437510

bubmuorexa [JOK

100 Tu8 1
METOOB KypeoB fI KIaceos, https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
101 METOJO0B KypcOB 7 U 8 KJIaCCOB 1 Enbmmorexa IOK
g P . ’ https://m.edsoo.ru/7f436b88
000011eHNE 3HAHUNA
[ToBTOpEeHNE OCHOBHBIX MOHSITHI U
102 METOIOB KyPCOB 7 U 8 KJIaCCOB 1 Bubmioreka [JOK
g P . ’ https://m.edsoo.ru/7f437858
000011IeHEe 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3yYEeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

PamnmonansHabIe ynca,
MppalrOHaJIbHbIC YUCIIA, KOHEUHbBIC U
OCCKOHEYHBIC IECATUYHBIC IPOOH

MHokecTBO NEHCTBUTEIILHBIX YHCE;
JIEUCTBUTEIILHBIC YHClIa Kak
OCCKOHEUYHBIC JCCSITHYHBIC POOH

B3auMHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOXKECTBOM JECHCTBUTEIBHBIX
4YyUCel U MHOKECTBOM TOYEK
KOOPJMHATHON IIPSAMOM

CpaBHeHuE IENCTBUTENBHBIX YUCEI,
apupMeTHUeCKre eHCTBUS C
JEHCTBUTEIILHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIIMYNHBI,
TOYHOCTDb HpI/I6J'II/I)KeHI/I$I

Oxpyrienue yucen

Oxpyrienue yncen

10

[Ipukuaka v OlleHKA pe3yJbTaTOB
BBIYUCIICHUN

IIpukunka u onieHKa pe3yJIbTaTOB
BBIYUCIICHUN

JIuneiinoe ypaBHeHue. Pemenue

bu6mmorex [IOK




ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

JInneiinoe ypaBHeHue. Pemenne

https://m.edsoo.ru/7f43bf66

11 . N
YPaBHEHUH, CBOAAIIMNXCS K JIMHEUHBIM
KBagparnoe ypaBHenue. Pemenue
. bubnunorexka [HOK
12 YpaBHEHUH, CBOJALLINXCS K &
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanpatHoe ypaBHeHnue. Penenne BuG 1OK
. nonnoTexa
13 YpaBHEHUH, CBOASAIINXCS K
https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
bubnnoreka [JOK
14 bukBaspaTHble ypaBHEHUs 1
https://m.edsoo.ru/7f43c3d0
bubnnoreka [JOK
15 bukBanpaTHble ypaBHEHUS 1
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHus: ypaBHEHUI
16 TPEThEN U YETBEPTOM CTENEHEN
pa3oKeHUEM Ha MHOXKUTEIH
IIpumepsl pelieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENEHEN
pa3I0KEHUEM Ha MHOXKHUTEIH
13 Penenne 1po6GHO-paIiOHATBHBIX bubnnorexka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paiMoHaIbHBIX bubnuoreka [IOK
YpaBHEHUN https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anreOpanyeckuM METOJIOM
)1 Pemenye TeKCTOBBIX 3a1a4
anreOpanyeckuM METOJIOM
22 Pemrenyie TeKCTOBBIX 3a7a4




aJ'II‘G6paI/I‘ICCKI/IM METOAOM

KontponsHast pabora o Teme

23 " . i
VYpaBHEHHUs ¢ OHOM NIEPEMEHHON
24 YpaBHeHUE C 1ByMS IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
75 VYpaBHeHue ¢ 1ByMsI IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pEeLICHHUE
7 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
73 Cucrema 1ByX JIMHEHHBIX yPaBHeHI/IfI
C IByMs IEPEMEHHBIMU U €€ pelICHUE
29 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pelICHUE
Pemenne cucrem aB aBHCHUIA,
30 OJIHO U3 KOTOPBIX JII/I}I]-I)(G;IIEOC, a ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1B aBHEHUII,
31 OJIHO U3 KOTOPBIX HH};{)(GI?;Ilgoe, a pyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucreM 1ByX ypaBHEHUI],
32 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
33 OJIHO M3 KOTOPBIX JIMHEMHOE, a Ipyroe
— BTOpPOH CTEIEHU
34 ['padmyeckas uHTEpIpETALUS




CUCTEMbI ypaBHEHUH C IByMs
epeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanvdecKuM criocodbom
36 Pemenue TekcTOBBIX 3a/1a4
anreOpanyecKuM crnocobom
37 KonTponbhas pabota no teme
"CucreMsl ypaBHEHUN"
18 YuciioBble HEPABEHCTBA U UX
CBOMCTBa
39 YucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIvHeiiHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 Jlunelinble HEpaBEHCTBA C OJJHOMN bubnuorexa [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEPaBEHCTBA C OJTHOM bu6mmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTtembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
44 CucTemMbl TUHEHHBIX HEPABEHCTB C
OJHOM NEPEMEHHON U UX PELLICHUE
45 CucTembl TMHEHHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEUICHUE
46 KBaznpaTHble HEpaBEHCTBA U UX bubmuoreka [IOK
peleHue https://m.edsoo.ru/7f43b098
47 KBaapaTHble HEPABEHCTBA U UX bubnnorexa [JOK

perieHue

https://m.edsoo.ru/7f43b21e




KBa,I[paTHBIC HEPaBCHCTBA U UX

bu6mmoreka [IOK

48 pelienue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBEHCTBA U UX
pelieHne
50 KBanpaTHble HEpaBeHCTBA U UX
pelieHne
I'padmyeckas uaTepIpeTanus
51 ngg)BeHCTB u CHCTSMI;ep:BeHCTB c bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['paduueckas uHTEpIIpETALUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU
53 KonTtponpsHast pabora o Teme
"Hepasencrtna"
54 KBanparnunas ¢pynknus, e€ rpagux u bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4396¢6
55 KBanpatuunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [TapaGoia, KOOpAMHATHI BEPUIMHBI bubnuoreka [IOK
napaboJibl, 0Cb CHMMETPHUH 1apadoIIbl https://m.edsoo.ru/7f439eb4
53 [Tapabona, KOOpAMHATHI BEpPIIMHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnuorexa [IOK

napadoIIbl, 0Cb CHMMETPHH 11apadoJIbl

https://m.edsoo.ru/7f43a3le




[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

01 napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43a526
2 [Tapabosna, KOOpaAUHATHI BEPILUHBI
napaboIIbl, 0Cb CUMMETPHH MapadoIIbl
63 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku dynaxumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
67 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas pabora no teme bubnuoreka [IOK
"OyaKIMn" https://m.edsoo.ru/7f43ab84
70 [TonsTHE YHCIOBOM bu6mmoreka [JOK
MOCJIEI0BATEIIBHOCTH https://m.edsoo.ru/7f43e6¢c6
3agaHue MociIeq0BaTEIbHOCTH
71 peKyppeHTHOI popmyioif n bubnmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopmyoii n-ro uneHa
7 ApudmeTrnueckasi U reoMeTpuyecKas bubnnorexka [JOK
Hporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMeTpuiecKas bubnuorexa [IOK
porpeccuu https://m.edsoo.ru/7f43t3b4
74 DopMyIbl N-TO 4IECHA bubnuorexa [IOK




75

76

77

apupMETUUECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

@DopMysIbl N-TO YJIeHa
apupMETUYECKON U TEOMETPUUIECKON
MIPOTrPecCcuii, CyMMBbI MIEPBBIX N
YWIEHOB

®opMyIIbl N-TO YJeHa
apuQMeTUYECKOI U TeOMEeTPUUECKOI
[IPOTPECCUil, CyMMBI MIEPBBIX N
YJICHOB

@opMyIbl N-TO YWICHA
apu(MeTHYECKONW U reOMeTpUIECKOM
IIPOrPeCCUil, CyMMBI IIEPBBIX N
YWICHOB

https://m.edsoo.ru/7f43f58a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{0c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{72e

78

@opMyIbI N-TO YIECHA
apuMeTUYECKON U TEOMETPUUYECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxeHue 4wieHOB
apuMeTUIECKON U TEOMETPUUECKON
MPOrpeccuil TOUKamMu Ha
KOOPJMHATHOM MJIOCKOCTH

80

N3o00pakenne 4ieHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTPECCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHEWHEBIN 1 SKCIOHEHITHATbHBIN
poct




82

CrnoxHbI€ NPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

Cro’xHbI€ IPOLIEHTHI

bubmuorexa [JOK
https://m.edsoo.ru/7f4401a6

84

85

86

87

88

KontponbHast pabota o Teme
"YycioBbIe MIOCIEA0BATEIHLHOCTH "

[ToBTOpEHME, 0000IICHUE 1
cHCTeMaTH3alus 3HaHuH. 3annch,
CpaBHEHUE, JCHUCTBUS C
JIEACTBUTEIILHBIMU YUCIIAMU,
YUCJIOBas Ipsimast

IToBTOpEHME, 0000IICHUE 1

cucreMarusanus 3HaHun. [IponeHTsl,

OTHOILIEHHUS, TPOIIOPLIUU

IToBTOpEHME, 0000IICHUE 1
CHUCTEMATHU3aIUs 3HAHU.
Oxkpyrienue, npuOIMKeHne, OleHKa

[ToBTOpenue, o6obIIeHNE 1
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 337124 apU(PMETHUECKUM
CII0cOO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpenue, o6obIIeHNE U
cucTeMaru3anmsa 3HaHui. Pemenne
TEKCTOBBIX 337124 apHUPMETHUESCKUM
CII0co00M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenwme, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 3a/1a4 apu(PMETHICCKUM
CII0COO0M

bu6mmorexa [IOK
https://m.edsoo.ru/7f443fea




[ToBTOpEeHmE, 0000IICHUE 1
cucTeMaTu3alus 3HaHuH.

bu6mmoreka [IOK

o1 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPQXCHHH, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpEHME, 0000IICHUE U

90 CHCTEMAaTH3alMsl 3HaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPAXCHHM, TOMMYCTHMbIE 3HAYCHHUS
IToBTOpEHME, 0000IIICHUE 1

03 CHCTEeMAaTU3alysl 3HaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredbpanyecKux https://m.edsoo.ru/7f4446f2
BBIPQXCHHM, TOMYCTHMbIC 3HAYCHHUS
[ToBTOpEHME, 0000IICHUE 1

o4 CHUCTEeMaTU3alus 3HaHH. bu6mmoreka [IOK
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXECHH, TOMYCTUMbIE 3HAYECHUS
[ToBTOpenue, o6obIIeHNE U

05 cucremaTusanus 3HaHuil. OyHKuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMI
[ToBTOpenue, o6obIIeHNE 1

96 cucremaTtusanus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOWCTBA U3yUYECHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpenwme, 0600IIEHNE 1

97 cucremaTusanus 3Hanuil. OyHkuuu: bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII

98 [ToBTOpeHme, 0600IIEHNE 1 bubnuotexa [JOK




cucreMaru3anus 3HaHui. OyHKIMu: https://m.edsoo.ru/7f4452e6
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX
byHKIII
[ToBTOpEHME, 0000IICHUE U
99 CHCTEeMAaTH3alLMsl 3HaHUH. 1 bubmuorexa [JOK
I'padpuaeckoe pernieHue ypaBHEHUN 1 https://m.edsoo.ru/7f445516
UX CUCTEM
[ToBTOpEHME, 0000IICHUE U
100 cucTeMaTu3alus 3HaHUi. |
I'paduueckoe perieHrne ypaBHEHUH U
UX CHUCTEM
101 Wrorosas koHTposibHasA paboTa 1 1
102 O6OGI£IGHH€ ¥ CHCTeMaTHU3aIHs |
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOI'PAMME
MOYPOYHOE IINTAHUPOBAHUE 'EOMETPUSA
8 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie
n/n Tewa ypoxa Bcero Kontposbibie  Ipaxririeckie H3y4eHusi  oOpa3oBaTe/IbHbIC
padoTsbI padoTsbI
pecypcsl
| [Tapannenorpamm, ero npu3Haku u | bubmuoreka [JOK
CBONCTBA https://m.edso00.ru/88671af2
) [Tapamtenorpamm, €ro Npu3HaKu U | bubmuoreka [IOK

CBOMCTBA

https://m.edsoo.ru/88671ca0




[Tapannenorpamm, ero npu3Haku U

bub6nmoreka [IOK

3
CBOICTBA https://m.edsoo.ru/8867 1cal
YactHble ciyyau napauienorpaMMoB
4 (mpsimo OJ'IEIPIII/IK (I))M6 KBa, - aT), Ux bubmorexa [IOK
PAMOYT J POMD, KBaZpat), https://m.edsoo.ru/88671dea
MIPU3HAKU U CBOWCTBA
YacTHble cydad napauieaorpaMMoB
5 (npsimo OJIZ}LIII/IK (F))MG KBa, - aT), Ux bubmmorexa [IOK
proyr > POND, ERUAPAL: https://m.eds00.ru/88671£20
MIPU3HAKU U CBOWCTBA
YacTHble cydad napauieorpaMMoB
6 (mpsimo onzfmlc (I))M6 KBa, - aT), ux bubmrorexa LIOK
PAMOYT N POMO, KBajpat), https://m.edso0o.ru/8867209¢
MIPU3HAKU U CBOMCTBA
bubmuoreka [IOK
7 T
Patieii https://m.edsoo.ru/88672358
2 PaBHOOOKAs ¥ IpAMOYTOJIBHAS bubanorexa [JOK
Tpanenuu https://m.eds00.ru/8867252¢
9 PaBHOOOKas ¥ IPSIMOYTOJIbHAS bubmmnoreka HOK
Tparnennun https://m.edsoo.ru/88672858
bu6mmoteka IIOK
1 M
0 CTON YABOCHIA ME/HAHH https://m.edsoo.ru/88672b14
11 IlenTpanbHas cuMmeTpust bubmorexa HOK
P P https://m.edso0.ru/88672b14
12 KonrponsHas pabota no reme bubmmnoreka HOK
"YeTbIpEXyroapHUKN" https://m.edsoo.ru/88672c9a
13 Teopema Paneca u Teopema o bu6muoreka [JOK
MPONOPLIMOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a
14 CpenHsist TUHAS TPEYroJIbHUKA bubmmorexa [TOK
pet peyr https://m.edso0.ru/88672e0c
15 Cpenusis TUHUS TPEYTrOJIbHUKA bubnuotexa [JOK




https://m.edsoo.ru/88672f38

16 Tpaneuus, €€ cpeaHss JTUHUSA bubnmorexa LHOK
https://m.eds00.ru/88672358
17 Tpaneuus, €€ cpeaHss JTUHUS buGnuorexa [IOK
https://m.edso0.ru/88673064
18 [IponoprmoHanbHbIe OTPE3KU bubmmorexa [IOK
https://m.eds00.ru/88673794
19 [IponopumoHanbHbIE OTPE3KU bubmmorexa [IOK
https://m.edsoo.ru/88673794
bubanoreka [JOK
20 Heutp mace B TpeyroibHiie https://m.edsof)_.lru/886738fc
21 [Tono6HbBIE TPEYTrONBHUKH Bubmiorexa OK
https://m.edso0o.ru/88673a78
2 Tpu npuszHaka mogoous bubnnorexa [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/88673bae
3 Tpu npusHaka nonoOus bubnmnoreka [HOK
TPEYroJIbHUKOB https://m.edso0o.ru/88673d52
24 Tpu npusHaka nonoOus bubmuoreka [IOK
TPEYTrOJIbHUKOB https://m.edso00.ru/8867400e
)5 Tpu npusnaka nogobus
TPEYrOJIbHUKOB
26 [IpumeneHnue mogo0us Mpu pelIeHuN
MPaKTUYECKUX 3a/1a4
7 KonTponbhas pabota no teme bubmuorexa [IOK
"Ilono6HbIE TPEYTrOJbHUKH" https://m.edsoo.ru/8867445a
)3 CaoiicTBa miomajen bubmuorexa [JOK
TeOMETPUUYECKUX PUTYD https://m.edso0o.ru/886745fe
29 DopMyITBI TS TUIOIIAIN bubnuotexa [JOK




TpeyrojbHUKa, NapajieaorpaMma

https://m.edsoo.ru/88674860

30 Dopmyisl AJis IoLaau Bu6mumoteka [JOK
TPEYroJbHUKA, apajuieaorpaMma https://m.edsoo.ru/88674a22
31 @opMyIIbl IS IUIOLIAAN bubmuoreka [JOK
TPEYroJbHUKA, apajuieorpaMma https://m.edsoo.ru/88674a22
1 ®opmyJIbl 181 TUIOIAIN bubnmnoreka HOK
TPEYroJbHUKA, apajuieaorpaMma https://m.eds00.ru/88675288
13 DopmyIsl A1 101 Bbu6moreka [JOK
TpeyrojbHUKa, ITapajljiesiorpaMma https://m.edsoo.ru/8867542¢
34 Beruucnenue miomaaei CiaoKHbIX bubnuoreka [{OK
¢buryp https://m.edsoo.ru/88674e78
35 [Tnomanu ¢uryp Ha KiIeT4aToi bubnunoreka LIOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau moxoOHBIX Guryp
37 [Tnomaau nogo6HbIX GUryp
18 3ajaun ¢ MPaKTUYECKUM bubmuorexa [JOK
CoJleprKaHuEM https://m.eds00.ru/88675558
39 3ajaun ¢ MPaKTUYECKUM bubnmnorexa [JOK
COJIepKaHUEM https://m.edsoo.ru/88675684
40 Pemenne 3aga4 ¢ MoMoOIIp0 METOAA bu6nunorexa LIOK
BCIIOMOTAaTeJILHOM IJI0MIaaU https://m.edsoo.ru/88674f90
41 KonTponbHas padbota no teme bubnmnoreka [HOK
"[Tnomans" https://m.edso0.ru/8867579c¢
42 Teopema [Iudaropa u e€ bubmuorexa [IOK
IIpUMEHEHNE https://m.edsoo.ru/88675918
13 Teopema [Iudaropa u eé bubmuoteka [IOK

MMPUMCHCHUC

https://m.edsoo.ru/88675918




Teopema ITudaropa u eé

bub6nmoreka [IOK

4 IIPUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u eé
IIPUMEHEHHE
46 Teopema [Tudaropa u eé
IIPUMEHEHNE
OmnpeneneHnue TPUrOHOMETPUUECKUX
KLU OCTPOro yria
47 Sg:MoyroanT{IZ)ro Til)zyFOHLHHKa, bubmmorexa LIOK
https://m.edso00.ru/88675d32
TPUTOHOMETPUUECKHUE COOTHOILICHUS
B IIPSIMOYTOJIBHOM TPEYT OJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnnorexa [JOK
TOKIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOKECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
KonrtponbHas pabota no reme
51 "Teopema IIudaropa n Hauana bubmmorexa [TOK
" https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHUH
5 BnucanHnble U LIEHTpaIbHBIE YIIIbI, bubnmnoreka [HOK
yroJI MEXKY KacaTeIbHON U XOpAoH https://m.edsoo.ru/8a1415b2
53 Brnucannbie ¥ IEHTpaIbHBIE YTJIbI, bu6mmoreka IIOK
YIoJI MEXIY KacaTeIbHOU U XOPA0U https://m.edsoo.ru/8a141940
54 BrnivcaHHbIE U IEHTPATIBHBIE YTIIBI, bubmuorexa [IOK
YIoJI MEXTy KacaTeIbHOU U XOPAOU https://m.edsoo.ru/8al41b34
55 VYTibl MEXAY XOpIaMHU U CEKYIIUMU
56 VYTIubl MEeXAY XOpJaMU U CEKYILIUMU




Brmcannbie 1 onyucaHHEIS

57 YETHIPEXYTOJIbHUKHU, UX MPU3HAKU U bubmorexa [IOK
PIPEXYT > 1P https://m.edsoo.ru/8a140f86
CBOICTBa
Brnncannele 1 onrcanHble
58 YEThIPEXYTOJIbHUKH, UX MPU3HAKU U bubmorexa [IOK
PPERYT > 1P https://m.edsoo.ru/8a1416d4
CBOICTBa
Bnucanusie u onucanHbie
59 YETBHIPEXYTOJBHUKH, UX TPU3HAKU U bubmotexa [IOK
PPERYT > 1P https://m.edsoo.ru/8a1416d4
CBOICTBa
[IpumeHeHne CBOMCTB BIIUCAHHBIX U
60 OINMCAHHBIX YETHIPEXYTOJbHUKOB IIPU
pElIeHNU TEOMETPUIECKUX 3a1au
[IpumeHeHne CBOMCTB BIIMCAHHBIX U
61 OMHMCAHHBIX YETHIPEXYTOJbHUKOB TPU
pelIeHNU TEOMETPUUECKUX 3a1a
2 B3aumHoe pacrionoxenue qByx bubmuoreka [IOK
OKPY>KHOCTEH, 0011I1e KacaTelbHbIe https://m.edsoo.ru/8al1410a8
63 Kacanue okpyxHocTeit bubmmorera [OK
Py https://m.edsoo.ru/8al410a8
KonrtponbHas pabota no teme "Yribl
64 B OKPYKHOCTH. Brincanueie u bubmmorera [OK
by . " https://m.edsoo.ru/8al141c88
OMMCaHHBIE YETHIPEXYTOJIbHUKN
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
65 METOIOB KYPCOB 7 M 8 KJIAaCCOB BrbmroTexa [IOK
P . ’ https://m.edsoo.ru/8al41ddc
00001IeHIe 3HAHMIA
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
bubnunorexa LIOK
66 METOJIOB KypCOB 7 M 8 KJIacCOB,

000011eHNE 3HAHUN

https://m.edsoo.ru/8al4lefe




bubnmoreka [IOK

4! 1
67 TOrOBsl KOHTPOIIbHAA PadoTa https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHATUN U
68 METOJO0B KypCcOB 7 U 8 KJIaCCOB 1 Bubmiorexa IIOK
A P . ’ https://m.edsoo.ru/8al420ac
000011IeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




9 KUIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 Onpenenenyre TPUroHOMETPUUECKUX | bubmmoreka [IOK
¢dbynkuit yrimos ot 0° mo 180° https://m.edsoo.ru/8al1424bc
2 ®opMyIibl IPUBEACHUS 1
3 T 1 bu6mmoreka [IOK
COPEME ROCHHYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHYCOB 1
5 T coB | bu6mmoreka [IOK
SOpEMa KoCHHy https://m.edsoo.ru/8al42d5e
6 T 1 bu6mmoreka [IOK
SOPEMa CHHYCOB https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
Teopema cuHyCcOB 1
Haxoxnenue mimH CTOpoH U bubnuotexa [JOK
9 1
BEJIMYUH YITI0B TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 P | bu6mmoreka [IOK
SHICHHC TPEYTONBHHEKOB https://m.edsoo.ru/8al42ac0
11 P | bu6mmorexa [IOK
SHICHHC TPEYTOMBHHEOB https://m.edsoo.ru/8al42ac0
12 P | bu6mmorexa [IOK
SHICHHC TPEYTOMBHHEOB https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
13 Pemenue TpeyroabHUKOB 1

https://m.edsoo.ru/8al142ac0




[TpakTHueckoe NpUuMeHEeHUe TEOpeM

bu6mmoreka [IOK

14 CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe MpUMEHEHNE TEOPEM
CHUHYCOB M KOCUHYCOB
16 KonTtponsHast pabora o Teme bubnuoreka [IOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka [IOK
17 [TonsTHE 0 peobpazoBaHUU MOJO0US hitps://m.edsoo.rw/8al43ab0
13 COOTBETCTBEHHBIC JIEMEHTHI bubmuorexa [JOK
noJ00HBIX (pUTyp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE AJIEMEHTBI
no1I00HBIX (Uryp
Teopema 0 mpoU3BEAECHUN OTPEZKOB
20 XOpI, TEOpEMA O MPOU3BEACHUN bubnnorexa [JOK
OTPE3KOB CEKYLIUX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJlpaTe KacaTelbHOU
Teopema 0 mpoOU3BEAECHUN OTPEZKOB
21 XOpI, TEOpEMa O MPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOpPEMA O https://m.edsoo.ru/8al441a4
KBaJlpaTe KacaTelbHOU
Teopema 0 mpoOU3BEAECHUN OTPE3KOB
2 XOpI, TEOpEMa O MPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
” [IprMeHeHre TeopeM B pelIeHUH bubnuoreka [IOK
TE€OMETPUYECKUX 3a1a4 https://m.edsoo.ru/8al143f06
24 [IpuMeHeHre TeopeEM B pELLICHUH bubnnorexka [JOK

TCOMCTPHUICCKUX 3aaaYd

https://m.edsoo.ru/8al443fc




[IpumeHeHue TeopeM B pelIeHUH

bu6mmoreka [IOK

25
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "IIpeobpazoBanue mo00wus. bubnmoreka [JOK
Metpuueckue COOTHOIIECHUS B https://m.edsoo.ru/8al447a8
OKpY)HOCTH"
OripenenieHre BEKTOPOB.
27 (DI/II;I/I‘ICCKI/Iﬁ u FeOMIe)T WYECKUH bubmmorexa [IOK
P https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
)3 CroxeHue ¥ BEIUUTAHUE BEKTOPOB, bubnnoreka [JOK
YMHOXXEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnnoreka [JOK
YMHOXXEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB,
YMHO>KEHHE BEKTOpa Ha YUCIIO
31 Pa3znoxxeHnne BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopnunatel BekTopa
pA P https://m.edsoo.ru/8al44fbe
CkanspHO€e IPOU3BEJICHUE BEKTOPOB,
33 ero 1 I;/)IMGHGEI/IG JIs1 HaX0K CHI/IIZI bubmmorexa [TOK
P A a1 https://m.edsoo.ru/8a14539¢
JUTH U YTJIOB
CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB,
34 ero 1 EIMCHCEI/IC IS HaXO)KI[eHI/IIzI bubnnorexa LIOK
p https://m.edsoo.ru/8a14550e
JUTH 1 YTJIOB
Pemenue 3a1au ¢ moMoIbLI0 bu6mmorexa [IOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3amay ¢ TOMOIIBIO bu6mmorexa [IOK




BEKTOPOB

[IpuMeHeHre BEKTOPOB ISl PELLICHUS

https://m.edsoo.ru/8a1458c4

37
3aa4 GU3UKU
38 KonTtponpHast pabora o Teme bubnumoreka [IOK
"Bekropsr" https://m.edsoo.ru/8a145b08
39 JlexapToBBbI KOOpAMHATHI TOUYEK Ha
IIJIOCKOCTH
40 VYpaBHeHue npsMon bubmorexa LHOK
https://m.edsoo.ru/8al145c48
41 VYpaBHeHue npsMon
bu6mmoreka [IOK
42 ¥ PaBHEHHE OKPYKHOCTH https://m.edsoo.ru/8al14635a
43 Koopannatel TOuek nepeceyeHus bu6mmoreka [IOK
OKPY’KHOCTH U IIPSIMOM https://m.edsoo.ru/8a146620
Meroa koopAUHAT NpU PELICHUN
44 r€OMETPUYECKHX 3a/1ad,
MPAKTUYECKUX 3a7a4
Meroa koopAuHAT NpU PELIEHUN
45 F€OMETPUUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
Meroa K0OOpAUHAT NPH PELIEHUH
46 F€OMETPUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
KonTponbhas pabota no teme
47 " JlekapTOBBbI KOOPANHATHI HA bubmmorexa [OK
" https://m.edsoo.ru/8al46e0e
MJIOCKOCTH
43 [TpaBuIIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [IOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda




bu6mmoreka [IOK

49 Yucno n. J[nrHa okpyx)HOCTU
https://m.edsoo.ru/8a1472c8
b K
50 Yucno ©t. JInuHa oKpy) KHOCTH nommorexa O
https://m.edsoo.ru/8al4714c
51 JlnnHa nyru OKpy>KHOCTH
bu6mmoreka [IOK
52 P
arHai Mepa yria https://m.edsoo.ru/8al14714c
53 [Tnomane kpyra, cekTopa, CerMeHTa bubmmorexa [TOK
tHane Xpyra, pa, https://m.edsoo.ru/8a147426
54 [Lmomans kpyra, ceKkTopa, CerMEeHTa bubmorexa [JOK
pyra, P, https://m.edsoo.ru/8a147750
55 ILmomans kpyra, cekTopa, CerMEeHTa bubmorera [JOK
pyra, pa, https://m.edsoo.ru/8a147750
bu6mmoreka [IOK
56 IMousgaTue 0 ABUKEHUH IIOCKOCTU
https://m.edsoo.ru/8a147c82
N bubnuotexa [JOK
57 [TapajienapHbIi IEPEHOC, TIOBOPOT
https://m.edsoo.ru/8al47f16
N bubmuorexa [JOK
58 [TapajienapHbIi IEPEHOC, TIOBOPOT
https://m.edsoo.ru/8al47f16
59 [TapajienapHbIi IEPEHOC, TIOBOPOT
60 [TapannenbHblil nepeHoc, TOBOPOT
61 ITpumeHeHne ABUKEHUN TIPU bubnuoreka [IOK
pelLIeHnH 3a1a4 https://m.edsoo.ru/8a1480e2
KonTponrHas pabora mo Temam
62 "[IpaBUNIbHBIE MHOTOYTOJIbHUKH.
OkpyxHOCTb. [Br>keHUs miockocTu"
63 [ToBTOpenwme, 0600IEHNE, bu6mmorexa [IOK

cucreMarusanus 3HaHui. 3mepenue

https://m.edsoo.ru/8a148524




64

65

66

F€OMETPUUYECKUX BEIUYHUH.
TpeyronpHuKH

[ToBTOpEeHme, 0600IICHNE,
CHUCTEMAaTU3aI1s 3HAHHH.
[TapamienbHbIe U IEPIICHIUKYIIIPHBIC
psIMbIE

[ToBTOpeHue, 06001ICHNE,
cUCTEMAaTU3AIUs 3HAHWN.
OKpYXHOCTb U KPYT.
["'eomeTpruyeCcKrEe OCTPOCHHUS. Y TJIbI
B OKPY)KHOCTH

[ToBTOpenue, 06001ICHNE,
cucTeMaTru3anys 3HaHui. Broucanubie
U OTHMCAHHbIE OKPYKHOCTH
MHOTOYTOJIbHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/8a148650

67

68

Hrorosas KOHTPOJIbHAaA pa60Ta

[ToBTOpenue, 06001IEHNE,
cHUCTeEMaTH3alMs 3HaHUI

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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8 KUIACC

HOYPOYHOE IVTAHUPOBAHUE BEPOATHOCTDb U CTATUCTHUKA

Ne

Tema ypoka

KoJunuyecTBo 4acoB

Jara

DJIeKTPOHHbIE




n/n U3Y4YeHHUs udposbie
KonTpoabubie IIpakTuueckue Y ungp
Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
| IIpencrasieHue NaHHBIX. | bubnunoreka [IOK
OnwucaTrenbHas CTAaTUCTUKA https://m.eds00.ru/863f029¢
) CinydaiiHas n”3aMeHunBOCTh. CpeiHue | bubnmoreka [JOK
YHUCJI0BOro Habopa https://m.edsoo.ru/863f03fc
3 Crny4aitasie coObITHsA. BepositTHoCcTH 1 | bubnuorexa [JOK
4aCTOTHI https://m.eds00.ru/863f0578
Kitaccnueckue monenu teopun
4 BEPOSITHOCTEH: MOHETA M UTpajbHas 1 bubmorexa HOK
p ) p https://m.eds00.ru/863f076¢
KOCTh
bubmuorexa [JOK
1
> OTKnoneHms https://m.edsoo.ru/863f0a50
bu6mmoreka [JOK
6 0 1
Jlicniepeini wmesioBoro Hadopa https://m.eds00.ru/863f0a50
7 CrangapTHOE OTKIOHEHUE YHCIOBOIO | bubnuoreka [IOK
Habopa https://m.edso0.ru/863f0bfe
8 JuarpaMMbl pacCeMBaHUS 1 bubmmorexa [TOK
p p https://m.edso0.ru/863f0cab
bu6mmoreka [JOK
9 M 1
HONKECTBO, MOAMHONKECTBO https://m.edsoo.ru/863f1180
Onepanuu HaJl MHOYKECTBAMU:
10 061): I/IIIHeHHeHne eceucHue 1 bubmorexa HOK
A > T°P : https:/m.edsoo.ru/863f143c
JIOTIOTHEHHE
11 CaoiicTBa onepanuii HaJl | bubnmoreka [JOK

MHOXECTBAMU: IICPEMCCTUTCIILHOC,

https://m.edsoo.ru/863f1784




COUETATCIILHOC, paCpEACIUTEIIBHOC,
BKIIIOYCHUA

['paduyeckoe mpencraBicHue

bubmuorexa [JOK

12
MHOKECTB https://m.edsoo.ru/863f198c
KonTtponpsHas pabora o Temam
13 " "
Cratuctuka. MHOXeECTBa
14 DneMeHTapHbIe coObITHs. CiydaitHbie bubnunoreka [HOK
COOBITHSA https://m.edsoo.ru/863f1dec
Biaromnpusrcrsyroniuie
15 BHGMGHI;a HEIE ZO6BITI/I$I bubmmorexa LIOK
p o https://m.edsoo.ru/863f1dec
BepositTHocTH COOBITHI
braronpusrcrByroniue
16 3neMeHrT)a HBIE Zz)(;mmﬁ bubmmorexa LIOK
p M- hitps://m.edsoo.ru/863f1£72
BepositTHocTH COOBITHI
OIBITHI ¢ PABHOBO3MOXXHBIMHU
17 3IIEMEHTAPHBIMH COOBITUSIMU Bubmorexa ITOK
o pu ' https://m.edsoo.ru/863f21ca
CrnyualiHblii BEIOOD
OnBbITHI ¢ paBHOBO3MOXHBIMHU
18 3JIEMEHTAPHBIMUA COOBITUAMHA Bubmorexa ITOK
. pu ' https://m.edsoo.ru/863f21ca
CrnyualiHblii BBIOOD
[IpakTuueckas padora "OIBITEL C
19 £3HOB03M0>KHEIMI/I 3IEMEHTAPHBIMU bubmorexa LHOK
p " p https://m.edsoo.ru/863f235a
COOBITUSIMU
bu6mmorexa [IOK
20 epeBO
Jlep https://m.edsoo.ru/863f2ade
CBOHCTBa AepeBa: €IUHCTBEHHOCTD
P . bubnuotexa [JOK
21 IIyTH, CYLIECTBOBAHUE BUCIYEH

BCPIIHHBI, CBA3b MCIKAY YUCIIOM

https://m.edsoo.ru/863f2bac




BEpILKH U YnciaoM péodep

22 [IpaBuno yMHOXKEHUS bubmmorexa LIOK
PaBiIo yM https://m.edsoo.ru/863f2cd8
bu6mmoreka [IOK
23 IT
PABILIO yMHORCHILL https://m.edsoo.ru/863f2e36
bu6mmoreka [IOK
24 IT
POTHBONIOIIOAKIIOE COGbITHE https://m.edsoo.ru/863f2f8a
25 Huarpamma Diinepa. O0beAMHEHUE U bubnnoreka [HOK
nepeceyeHre coobITUI https://m.edsoo.ru/863f3214
26 HecoBmecTHble coObiTus. ®opmyina bubnnorexa [HJOK
CJIO’KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3372
7 HecoBmectabie coObiTHs. Dopmyna bubnnoreka [JOK
CJI0’KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3764
[TpaBriI0 YMHOKEHUS BEPOSITHOCTEH.
bubmuoreka [JOK
28 YcioBHas BEPOATHOCTb.
https://m.edsoo.ru/863f38ae
HezaBucumplie coObITHS
[TpaBuIIO YMHOKEHHUS BEPOSITHOCTEH.
29 YEJ'IOBHa}Iyll':Ie OSITHOCTh ’ bubmmorexa [OK
p ' https://m.edso00.ru/863f3b06
HezaBucumblie coObITHS
30 [IpencraBnenue cirygyaitHOTO bubnnoreka [JOK
DKCIIEPUMEHTA B BUIE AEpeEBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue cayyaifHOro bubnuoreka [IOK
DKCIIEpUMEHTA B BUJIE IEpEBA https://m.edsoo.ru/863f320
[ToBTOpenue, oboOIIeHNE.
32 [IpencraBnenue gaHHBIX bubmmorexa [IOK
ped 8 ' https://m.edso0.ru/8634128
OnucarenbHas CTAaTUCTUKA
b K
33 [ToBTOpenue, o606menue. ['padol nomorexa 110

https://m.edsoo.ru/863f4312




KonTponbhas pabota no remam

34 "Cny4aiinbeie coOBITHS. BeposaTHOCTS.

I'padsr"
OBLIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

34




9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
ara undposbie
Nenn/m  Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3ydyeHusi odpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 [IpencraBnenue 1aHHbIX 1 bubmmorexa LIOK
ped A https://m.edsoo.ru/863f47ea
bu6mmoreka [IOK
2 OnucarenpHas CTaTUCTHUKA 1
https://m.edsoo.ru/863f47ea
3 Orneparuy HaJ, COOBITUAMU 1
4 He3aBucumocTs cOOBITHI 1
5 Komb6unaropHoe npaBusio 1 bubnuorexa [JOK
YMHOXKEHHUS https://m.edsoo.ru/863f4el6
6 [IepectanoBku. daxkTopual. | bubnnorexa [HJOK
CoueTaHus ¥ YUCJIO COUYETAHUN https://m.edsoo.ru/863f4e16
bu6mmoreka [JOK
7 Tpeyronpuuk [Tackans 1
peyr https://m.edsoo.ru/863f5014
[IpakTnueckas padbora
g "Brruucienue BepoITHOCTEN € | | bubnnoreka [JOK
WCIIO0JIb30BaHUEM KOMOMHATOPHBIX https://m.edsoo.ru/863f5208
(GyHKLIUHN 3JI€KTPOHHBIX Ta0nmu"
I'eomerprueckast BEpOATHOCTb.
9 CryqaifHbIN BBIOOpP TOYKH U3 1 bubnmoreka [JOK
¢burypsl Ha MJIOCKOCTH, U3 OTPE3KA, https://m.edsoo.ru/863f5884
U3 JIyTU OKPY>KHOCTH
10 I'eomeTpuueckas BEpOSITHOCTD. | bubnuoreka [IOK
CryqaifHbIN BBIOOpP TOYKH U3 https://m.edsoo.ru/863f5a50




¢burypbl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 JIyTU OKPY>KHOCTHU
['eomeTpryeckast BEpOSATHOCTb.
Ciy4aifHbIl BBIOOP TOYKH U3

bubmuorexa [JOK

11
(buUTryphl Ha INIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863fSbfe
U3 IyTU OKPY>KHOCTHU
I'eomeTpuueckast BEpOSITHOCTb.
12 CrnyualiHblii BHIOOP TOUKH U3 bubmmoreka [JOK
burypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5e10
U3 IyTU OKPY>KHOCTHU
HcneiTanue. Yenex u Heyaya.
13 Cepust UCTIBITAHUMN JI0 TIEPBOTO bubnuorexa LIOK
P HOTIEP https://m_eds00.ru/8636162
ycnexa
HcneiTanue. Ycnex u Heyaayva.
14 Cepust UCTIBITAHUMN JI0 TIEPBOTO bubmmorexa LIOK
P HOTIEP https://m_edso0o.ru/863f6356
ycrexa
HcnbiTanue. Ycnex u Heyaaya.
15 Cepus ucnbITaHUH 10 IEPBOTO
ycrnexa
Hcnbrranus beprymnn.
16 BepositHocTH cOOBITHI B cepuu bubmorexa LIOK
p . P https://m.edsoo0.ru/863f64d2
ucneiTaHuil beprynnm
Hcnsitannsa beprysmm.
17 BepositHoCcTH cOOBITHI B cepun bubmmoreka LIOK
P . P https://m.edso00.ru/863f6680
ucneiTanuii bepnynnu
18 [IpakTuueckas padota "UcnpiTanus bubnmoreka [JOK
bepnymmn" https://m.edsoo.ru/863f67de
19 CrnyualiHas BeIMUMHA U bubnuoreka [IOK




pacrpeziesieHue BeposiTHOCTEN

Maremarnueckoe oXXUIaHUE U

https://m.edsoo.ru/863f6b44
bubmuoreka [JOK

20
JIUCTIEPCUS CITyYatHON BEJTMYUHBI https://m.edsoo.ru/863f6da6
[IpumMeprr MaTeMaTU4ECKOTO
bu6mmoreka [IOK
21 0’KHMJIAHHS KaK TEOPETUUYECKOTO
https://m.eds00.ru/863f6f86
CPEIHEro 3HAYCHUS BETUYMHBI
bubmuorexa [JOK
22 [ToHsATHE 0 3aKOHE OOJIBIINX YHCEIT 1
https://m.edso0.ru/863f72c4
3 H3mepenue BepoATHOCTEN € bubnuoreka [IOK
MOMOIIBIO YACTOT https://m.edso0.ru/863f7652
24 [TpumeHeHue 3akoHa OOIBIINX bubnuorexa [JOK
YHCEeIl https://m.edsoo.ru/863{7116
25 O06o01IeHne, CHCTeMaTH3 AN bubmmoreka [JOK
3HaHuil. [IpencraBnenne naHHbIX https://m.edsoo0.ru/863f783c
2% O0001enne, cucTeMaTA3aIUsA
3HaHui. OnrcarenbHas CTaTUCTHKA
O0001IeH1Ee, CHCTEMAaTH3ALUSA
. bubnuotexa [JOK
27 3HaHui. [Ipencrasienne qaHHBIX.
https://m.edsoo0.ru/863f893a
OnucaTrenbHasi CTaTUCTUKA
O06006111EH1E, CUCTEMATU3ALIUSA
28 3HaHUW. BepoATHOCTH Ciiy4aitHOTO bubmorexa HOK
- o i https://m.edsoo.ru/863f7ade
COOBITHS
O06006111EH1E, CUCTEMATU3ALIH
79 3HaHUW. BeposTHOCTh CITydaitHOTO bubnuorexa [JOK
COOBITHS. DIIEMEHTBI https://m.edsoo.ru/863f7c9¢
KOMOWHATOPUKH
30 O06o006meHre, cucTeMaTH3aIas bubmuorexa [JOK

3HAHUN. DIIEMEHTHI

https://m.edsoo.ru/863f7e54




KOMOWHATOPHKHU

O0001enue, cucTeMaTA3aIusA
3HAHUH. DJIeMEHTHI

bubmuorexa [JOK

31 1
KoMOuHaTopuku. CirydaifHbIe https://m.edsoo.ru/863f8408
BEJIMUMHBI U pacrpeeseHus
O0001enue, cucTeMaTA3aIus
. . bubmmoreka [JOK
32 3HaHui. CiiyyaiiHble BEJIMUMHBI U 1
https://m.edsoo.ru/863f861a
pacnpezeneHus
33 Wrorosas koHTpoJsibHasA paboTa 1 bubmorexa LHOK
https://m.edsoo0.ru/863f8b56
34 O0001enne, cucTreMaTA3aIus q
3HAHUM
OBILEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

l.

Maremarnka (B 2 dactsx), 5 kiacc/ Bunenkun H.4., XKoxos B.U., YUecHokoB A.C., Anekcannposa JI.A., lIBapidypn C. 1., AkimonepHoe
obmmectBo «M3narenscTBo «IIpocBemienne

Maremarunka (B 2 dactsx), 6 kinacc/ Bunenkun H.4., XKoxos B.U., UecnokoB A.C., Anekcanaposa JI.A., HIBapuOypn C.U1., Aknmonepaoe
obmectBo «M3narenscTBO «IIpocBemnienne

8 xiacc: 6a30BbIi ypoBeHb: M34 yuebnoe nocodue/t0. M. Konsrun, M.B. Tkauésa, H.E.®&noposa - 3-e uznanue ,MockBa
:IIpocemenne,2025 r.

9 knacc: 6a30BbIi ypoBeHb: M34 yueOoHOe mocoone/HO.M.Komnsirua, M.B. Tkauésa, H.E.®énopoa- 6-¢ m3ganune ,MockBa
:IIpocemenne,2019 r.

I'eometpus, 7-9 xknaccel/ Atanacsia JI.C., byryzos B.®., Kagomues C.b. u npyrue, Axkunoneproe o6miectBo «M3narenscTBo
«IIpocsemenne»

Maremartuka. BeposiTHOCTh 1 cTatucTuka: 7 — 9-e kiaccol: 0a30BbIil ypoBeHb: yueOHuK: B 2uactsax/M.P.Beicoukuit, U.B. Smenko; mox pe.

N.B.AAmenko. — Mocksa: [IpocBemenne, 2023.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1.

Meroandeckue peKOMEHIANH K y4eOHUKY (5-6 KI1acchl).



2. 7—9 knaccel ba3oBelil ypoBeHbs MeToanueckoe mocodue K mpeIMeTHON JTMHUK Y4eOHBIX TTocoOuit o anredpe FO. M. Konsruna, M. B.
TkauéBoit, H. E. ®&nopoBoii u ap

3. 'eomerpus, 7-9 knaccel/ Atanacsia JI.C., byry3oB B.®., Kagomuer C.b. u npyrue, Axkunoneproe o6mectBo «M3narensctBo «lIpocBemenue,

2018 r.

4. Meroaudeckue pekomenaanuu. 7-9 kinaccel (k yaeonuky Artanacsna JI.C., byry3osa B.®., Kagomiesa C.b. u ap.), «IIpocemenue» 2023r. -

Wzyuenue reometpuu B 7, 8, 9 kinaccax: Meroa.pekomenaanuu k yued, JI.C. Aranacsan, B.®. byry3os, }0.A. 'naskos, B.b. Hekpacos, 1. 1.

IOauna. 2003 r.

5. Maremaruka. BeposTHOCTb U cTaTHCTUKA: 7 — 9-€ Ki1acchl: 0a30BbIi ypoBeHb: yueOHHK: B 2uacTsax/M.P.Beicoukuii, 1.B.fmenko; nox pexn.
N.B.Amenko. — Mocksa: [Ipocsemenue, 2023,

6. BeposTHOCTh M cTaTucTHKA. MeTomuueckne pekoMeHaanuu.7-9 knaccol/ Beicorkuit 1.P., Amenko 1U.B./ mox pexn. SAmenko .B

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

O6pazoBatenbHbIN nopran «Poccuiickast 3MEeKTpOHHAS IIKOJIa http://resh.edu.ru/

OTKpBITHIN OaHK 3aJaHUM 10 MaTeMaTHKE http://mathege.ru

Ox3amensbl. TemaTtuueckue miansl. [loypouHoe MiaHUpOBaHHUE.
Meroandeckas xormiika. MH(OpManvoHHBIE TEXHOIOTHH B http://www .uroki.ru/
LIKOJIE




Enunbii ypok

https://Www.e TUHBIITYPOK.D &/

Tpenaxep BIIP

https://control.lecta.rosuche bnik.ru/ms-controlwork-
vpr2018/eer/f2548a/index.x html
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