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INHOACHUTEJIBHASA 3AIITMCKA

[Ipumepnass pabodas mnporpaMma IO MaTeMaTHKe Ui OOy4aroluxcs C
3aziep kKol ncuxuyeckoro pasputus (ganee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl TOATOTOBIeHa Ha ocHoBe DenepanbHOr0 TOCYAapPCTBEHHOIO
o0pa3oBaTeNpHOTO  CTaHAapTa OCHOBHOro ooOmero oOpazoBanust  (IIpukas
Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunnctepctBoMm roctuiiuu Poccuiickoit ®eneparuu 05.07.2021 r., per. nomep 64101)
(mamee — ®I'OC O0OO0), [IpumepHO aganTHPOBAHHON OCHOBHOHN 00pa30BaTEIBHON
MpOrpaMMbl  OCHOBHOTO OOIIEr0 O00pa3oBaHMs OOY4YAIOIIUXCSA C  3aJCPIKKOM
MICUXUYECKOTO pa3BuTHs (og00perHon pemienneM ®YMO 1o obmemy 00pa3oBaHUIO
(mpotoxkoit ot 18 maptra 2022 1. Ne 1/22)) (manmee — [TAOOIT OOO 3I1P), [TpumepHoii
paboueii mporpaMMbl OCHOBHOT'O O0IIIET0 00pa3oBaHMs 10 MpeaMeTy «MaremaTukay,
[IpumepHO TIporpaMMbl BOCIUTAaHUS, C YYETOM pacHpelelieHHbIX IO Kiaccam
MPOBEPSIEMBIX TPEeOOBaHUN K pe3yJbTaTaM OCBOCHUS AJANTHPOBAHHOW OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTI'O OOIIEro 00pa3oBaHUsI OOYYaIOIIUXCS C
3aJIEPKKON TICUXUYECKOTO pa3BuTHs. B paboueld mnporpamMme y4TeHbI HJIEU WU
nosnioxkeHus: KoHuenuuu pa3BuUTHST MaTeMaThyeckoro ooOpasoBaHusi B Poccuiickoit
denepanuu.

OO0mas xapakrepucTuka y4eOHoro npeamera «MareMaTuka

VYuebusiii mpeamer «MaremaTtuka» BXOAUT B MPEAMETHYIO 00JIacTh
«Marematnka u wmHpOopMaTtuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIHHOU
KYJIbTYpbl M JIOTUYECKOTO MBIIUICHUS, (OPMHUPOBAHWIO YMEHHS TOJB30BaThCS
aNTOpPUTMaMH, a TaK)Ke MPUOOPETCHHUIO MPAKTUUCCKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEHEBHON >ku3HU oOyuatomuxcs ¢ 3I[IP. VYueOnblii mnpemmer pa3BuUBaeT
MBIIICHHE, TPOCTPAHCTBEHHOE BOOOpaxeHue, (YHKIMOHAIBHYIO TPaMOTHOCTD,
YMEHUS  BOCIPUHUMATh W KPUTHUYECKH  aHAJIM3UPOBaTh  MHGOpPMAIIHIO,
MIPEICTABJICHHYIO B PA3JIMYHBIX (POopMax.

OOyuenue mMaTeMaTuke JaET BO3MOXKHOCTh pa3BUBaTh y oOydatontuxcs ¢ 3[1P
TOYHYIO, PAIMOHAIBHYI0O U HUH(POPMATHBHYIO pedyb, YMEHHUE OTOHMpaTh Hauboiee
MTOIXO/ISIINE S3BIKOBBIC, CUMBOJIMYECKUE, TpadUUeCKue CPEICTBA IS BBIPAKEHUS
CY)KJIEHUI W HATJISATHOTO UX MPEACTaBICHUS.

HeoOxoauMbpIM KOMIIOHEHTOM OOIIEH KYJIBTYphl B COBPEMEHHOM TOJIKOBAaHUH
SABJISICTCS  OOIlee 3HAKOMCTBO C METOJaMHU  TIO3HAHUSA JICHCTBHUTEIHLHOCTH,
MPEICTABIICHUE O TIPEAMETE U METOJaX MAaTEeMATHKHU, UX OTIMYHA OT METOJIOB JPYTUX
€CTECTBEHHBIX U T'yMaHUTApHBIX HayK, 00 OCOOCHHOCTSX MPUMCHCHHS MaTeMAaTHKU
JUTSL pelieHus] HAayYHbIX U TPUKIAAHBIX 3a7a4. Takum 00pa3oM, MaTeMaTH4eCKoe
oOpa3zoBaHMe BHOCUT CBOM BKJIaJ B (GOPMHUPOBAHUE OOIIIEH KYJIbTYphI YeTIOBEKA.

N3yyenne MareMaTHKd TaKXKe CIOCOOCTBYET HJCTETUYECKOMY BOCIHUTAHUIO
YeJIOBeKa, TMOHMMAHHWIO KpPAacOThl M M3AIMIECTBA MATEMATHUYECKUX PpaCCyXJICHUM,
BOCITPHUSITUIO TEOMETPUUYECKHUX (HOPM, YCBOSHUIO UJIEH CUMMETPHH.



[Iporpamma oTpaxaeT cojepkaHue oO0yudeHus mnpeameTy «MaTemaTuka» c
y4eTOM 0COOBIX 00pa3zoBaTeNbHBIX MOTpeOHOCTEHN oOyuatomuxcs ¢ 3[1P. OBnagenue
yueOHBIM MpeaMeToM «MaTemMaTHKay MPEACTaBIsET ONPEACIECHHYIO CIOKHOCTD IS
yaamuxcs ¢ 3[IP. V obywaroruxcst ¢ 3P nambonee BbIpakeHBI OTCTaBaHUS B
Pa3BUTUU CIIOBECHO-JIOTHUECKUX (OPM MBIIIICHUS, MO3TOMY aOCTpakTHbIE W
OTBJICYEHHBIE KaTErOpHMH UM TPYAHOJAOCTYNHBI. B Toe Bpems Npu crnenualbHOM
oOyueHHH OOyd4arolmuecss MOTYT BBIIONHATh 33JaHuss 10 anroputMmy. OHu
BOCIIPUMMYHBBEI K MTOMOIIM, MOTYT BBIIIOJHUTh NEPEHOC HA AHAJOTMYHOE 3a/IaHHE
yCBOEHHOro crioco0a pemieHusi. CHIKEHHE Pa3BUTHSI MBICIUTEIBHBIX OIepanui u
3aMEJUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JACHUCTBHM NPUBOIAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEpIIAEMbIX Y4E€OHBIX NEUCTBUM. Y 0O0ydaromuxcs 3aTpyAHEHbI
CUYETHBIE BBIYHMCIICHUS, IPOU3BOJUMBIE B yME€. B NHCHbMEHHBIX BBIYMCIECHUSX OHHU
MOTYT MpPOIyCKaTh OJUH W3 MPOMEXKYTOUHbIX IIaroB. [Ipm pabore ¢ 4ucIOBBIMU
BBIPDOKCHHUSIMHU, BBIYUCICHUEM HMX 3HAYEHUST MOTYT HE YJEpPKUBATHh IPABUIIbHBIN
nopsiiok aercteuid. [Ipu ynpomennn, npeoOpa3oBaHuu BelpakeHui yyamiuecs ¢ 311P
HE MOTYT CaMOCTOSITEJIbHO IMPHUHATh PELIEHUE O MOCJIEA0BATEIBHOCTU BBINOJHEHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUSI OCJIOXKHSIET YCBOCHHS HABBIKA PEIICHUA
YpPaBHEHUH, HEPABEHCTB, CHUCTEMBbI ypaBHEHHU. VM MalOgOCTYIIHO COBEpIIEHHE
00paTUMBIX ONIEPALIMA.

Huskuii  ypoBEHb  pa3sBUTHS  JIOTHYECKMX  OINEpaldid, HEAOCTATOYHAA
00OOLIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT U3ydeHHE TeMbl «DYHKIUN»: TpHU
onpeneneHu  (QYHKIUOHAIBHOM 3aBUCUMOCTH, TMPU ONMCAHUU TIpapuuecKoi
CUTYaIINH, UCTIONB3Ysl TEOMETPUUECKUH, alreOpandeckuil, QyHKIIMOHAIBHBIN SI3bIKU.
Hepenko yuamiyecst He BUAAT pa3HUIBl MEXKIY 00JIACThIO ompezesieHuss GyHKUUU U
00J1aCThIO0 3HAYECHHI.

Pemenne 3amad conpsbkeHO € TPYAHOCTIMHU O(OpMIIEHUS KpaTKOW 3aIucH,
MPOBEJICHUS aHAJIN3a YCIOBHS 3aJ]auH, BbIACIICHUS CylllecTBeHHOTo. O0yyaromuecs ¢
31IP 3aTpynHsAIOTCS clelaTh YMO3aKIOYEHHE OT OOIEero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpPALMOHAJIbHBIE CIOCOOBI  PELICHUS, WHOTJa OrpaHUYMBAIOTCA
MaHUIYJISIIUSAMU C YUCIIAMHU.

[Ipy wu3yueHuum reomeTpuueckoro wMarepuana oOydaromuecs ¢ 3IIP
CTAJIKMBAIOTCS C  TPYAHOCTBbIO  JeNaTh  JIOTUYECKHUE  BBIBOJbI,  CTPOUTH
IIOCJIEIOBATEIbHBIE paccyX1eHUs. HenpouHblie 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPHUU
NPUBOJUT K OIIMOKaM B pEIIeHWH TeoMeTpuueckux 3amad. OOydaromuecs MOryT
MOJIMEHUTH (POPMYJTy, HEMPABUIBHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommokam B
pelmIeHUH  3aJa4  OPUBOAAT  HEOOCTATOYHO  Pa3BUTBIE  IPOCTPAHCTBEHHBIE
npencraBieHus. VM Cl10HO BBIOJHUTH YEPTEXK K YCIOBUIO, B TUCHbMEHHBIX paboTax
OHU HE MOTYT IPUBECTU OOBICHEHUE K UEPTEKY.

TouyHOCTH 3a1IOMMHAHUS ¥ BOCIIPOU3BECHHS yUeOHOTO MaTepraia CHIKEHBI 10
MpUYMHE CJIa00CTH MHECTHMYECKOW JEeATEIbHOCTH, CYXEHUs oObeMa MaMSATH.
O6yuaronumest ¢ 3I1P TtpeOyercs Oosbllle BpeMEHM Ha 3akperieHHe maTrepuala,
aKTyanu3alus 3HaHUH 10 0Nope MPHU BOCIPOU3BEICHHH.

Jl1st mpeotosieHus TPYIHOCTEHN B M3YyUEHUHU YUeOHOro npeameTa «MaTtemaTuka»
HeoOXxoauMa ajanTtanus o0bemMa M XapakTtepa yueOHOro Marepuana K



[O3HABaTEJIbHBIM BO3MOXHOCTAM Yywamuxcsi ¢ 3IIP. Cnengyer y4eOHbI Marepuan
MPETNOAHOCUTh HEOONBIIUMHU TOPLUSMHU, YCIOXKHSIS €ro MOCTENEHHO, U3bICKUBATH
cnocoObl  afanTalMi  TPYAHBIX  3aJaHdl, HEKOTOpblE TEMbI JaBaTh  Kak
03HAKOMUTEIIBHBIE; UCKIIKOYATh OTAEIIBHBIE TPYIHBIE JOKA3aTEIbCTBA; TEOPETUYECKUN
MaTepUal PEKOMEHIYETCA H3ydaTb B IIPOLECCE IMPAKTUYECKOW AEATEIBHOCTH IIO
pemieHnto  3agad.  OpraHuyeckoe €OUHCTBO MPAKTHYECKOM W yMCTBEHHOM
JACSTENIbHOCTH Y4YalllUXCs Ha YpOKax MaTeMaTUKH CIIOCOOCTBYIOT MPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO OA3UCHBIX MATEMAaTUYECKUX 3HAHUN U YMEHUH.

IIeJIl/I U 3aqa4Y U3yI€Hus1 y‘l€6HOI‘O npeameTa «MareMaTukKa»

[TpuopuTeTHBIME Yyeramu OOYICHHSI MAaTEMAaTHKE B 7/—9 Kitaccax SBIISIOTCS:

* (¢hopMUpPOBAHUE LEHTPAIBHBIX MaTEMAaTUYECKUX TMOHSTHH (YMCIIO, BEJIMYMHA,
reoMeTpuyeckass  Qurypa, IIEpEMEHHas, BEPOSATHOCTb, GyHKUIHA),
o0ecrneunBalOIMX MPEEMCTBEHHOCTh U TEPCHEKTUBHOCTh MAaTEMaTHYECKOTO
oOpazoBanus oOydaromuxcs ¢ 3I1P;

» noasenenue ody4daronuxcs ¢ 3[1P Ha 1ocTymHOM JjIst HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATUKHU U OKPY’KAIOIIETO MUPA, TOHUMAaHUE MAaTEMaTHKU KaK
4acTH O0IIeH KyJIbTypbl YEJIIOBEUECTBA;

" pa3BUTUE WHTEIUICKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH 00YyYarolmuxcsi ¢
311P, mo3HaBaTeIbHONM aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTH
MBIIICHUS, UHTEpeca K U3YUCHUIO0 MaTeMaTUKH;

* ¢opmupoBaHUE (PYHKIMOHAIBHOM MaTEMaTHUUYECKONW TPAaMOTHOCTU: YMEHUS
pacmo3HaBaTh TMPOSBICHUS  MaTEMAaTHYECKUX  TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEaIbHBIX JKU3HEHHBIX CUTYALUSIX U TIPU U3YUCHHUH JIPYTUX
y4e€OHBIX TMPEAMETOB, TPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh MX Ha SA3BIKE MaTEMaTUKH M CO37aBaTh MaTEMaTUYECKHE
MOJICNIA, TPUMEHSTh OCBOCHHBIM MaTEMaTWYECKUM amnmapar s peIICHHS
MPAKTUKO-OPUCHTUPOBAHHBIX  3a/lad, HMHTEPIPETUPOBATH H  OIEHUBATH
MOJIyYCHHBIC PE3YJIbTATHI.

JlocTikeHne 3TUX 1esie 00ecTieunBaeTC s PEIICHHEM CIEAYIOMINX 3A0ay.

» ¢opmupoBath y oOydaronuxcs ¢ 3[IP HaBblkM y4eOHO-TIO3HABATEIHLHOM
JEATEeIbHOCTH: TUIAaHUPOBAaHHWE pabOThl, MOUCK palMOHAJIBHBIX MYyTEeH ee
BBITIOJTHEH U, OCYIIECTBICHUS CAMOKOHTPOJIS;

" crocoOCTBOBAaTh MHTEIUICKTYaJIbHOMY pa3BUTHIO, (OPMUPOBATH KadyecTBa,
HEO0OXOIMMbIC YEJIOBEKY JIJIsl TIOJIHOLICHHOM U3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMaTUUYECKON JEATEIbHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
WHTYUIIUHA, TPOCTPAHCTBEHHBIX MPEACTABIECHUM, CHIOCOOHOCTU K MPEOI0JICHUIO
TPYIHOCTEM;

* (GopMHUpPOBATH KIIOYEBBIC KOMIICTCHIIMH YYalIUXCs B paMKax MpeAMETHOU
obnactu «Maremarnka U ”HHOPMATHUKAY;

" pa3BUBATH MOHITHIHOE MBINLIEHUS oOydarommxcs ¢ 311P;



" OCYILIECTBIISITh KOPPEKLMIO O3HABATEIbHBIX IpoleccoB obyyarouuxes ¢ 3I1P,
HEOOXOJUMBIX JUIsl OCBOCHHS MPOTPAaMMHOrO MaTepuaiga Mo ydyeOHOMY
IPEAMETY;

" [peaycMaTpUBATh BO3MOKHOCTh KOMIIEHCAIIMH 00pa30BaTEeNbHBIX 1e(QUIIMTOB B
OCBOEHUU NPEIIIECTBYIOLUIETO NPOrpaMMHOI0 MaTepuana y oOydaroluXxcs C
3IIP 1 HEAOCTAaTKOB B MX MaTeMaTHYECKOM Pa3BUTHH;

" chopmMHpOBaAThH YCTONUMBHIN HHTEPEC YUAIIUXCS K IPEIMETY;

" BBISABIIATH U pA3BUBATh MaTEMATHUECKUE U TBOPUYECKUE CIIOCOOHOCTH.

OCHOBHBIE JIMHUM COJEpkKaHUS Kypca MaremMaTukud B 7-9 knaccax: «Hucna u
BBIYMCIICHUS», «Airedpa» («AnreOpandeckue BBIPDOKEHHS», «YPaBHEHHUS W
HepaBeHCTBa»), «DyHkiuny, «l'eomerpus» («['eomerpuueckue QUIypsl U UX
CBOMCTBay, «/3MepeHne reoOMeTpUYECKUX BETMUUHY), «BeposITHOCTh U CTATUCTUKAY.
JlaHHbIE TMHUU PAa3BUBAIOTCS MApaJJIEIbHO, KaXKJasi B COOTBETCTBUHU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JpPYroid, a B TECHOM KOHTAKTE H
B3aumojeiictBu. Kpome »53Toro, ux oOBEAMHSET JIOrMuYecKas COCTaBJISIOLIas],
TPaJAULIMOHHO MPUCYIAsl MATEMATHKE U IIPOHU3BIBAIOIIAS] BCE MATEMAaTUYECKHUE KyPChI
u conepxarenbHble uHuU. ChopmynupoBanHoe B DenepaabHOM roCyAapCTBEHHOM
o0pa30BaTeNbHOM CTaHAApTe OCHOBHOI'O 00Iero oOpa3oBaHMs TPeOOBaHUE «YyMETh
OIEpUPOBATh MOHATHUIMU: ONPEIACICHUE, aKCUOMA, TEOPEMA, JOKA3aTEIbCTBO; YMEHUE
pacno3HaBaTh WCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS, MPUBOAUTH MPUMEPHI U KOHTP
MIPUMEPBI, CTPOUTH BBICKA3bIBAHMS U OTPULIAHUS BBICKA3bIBAHHI» OTHOCUTCS KO BCEM
Kypcam, a (QOopMUpOBaHUE JIOTMYECKUX YMEHUW paclpeiensercs Mo BCeM Tojam
00y4eHHsI Ha YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHuUsl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTaM
ocBoenus [IpumepHoil paboueld mporpamMmsl, pacnpeaeaEéHHbIM M0 rogam 00y4YeHus,
CTPYKTYPUPOBAHO TaKUM OOpa3oM, YTOObI KO BCEM OCHOBHBIM, HMPHUHIUIHAIbHBIM
BompocaM oOydJarommuecss oOpamjaanuch  HCEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MAaTE€MaTHYECKUMH TMOHATUSMHM W HABBIKAMHU OCYIIECTBIBUIOCH MOCIEAOBATEIBHO U
MOCTYyNaTeNIbHO, C COOJIOCHUEM NPUHLMIIA NPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS
BKJIIOUAJIMCh B OOLIYI0O CUCTEMY MaTeMaTHMYECKUX IPEACTaBICHUI 00ydaromuxcs
311P, pacmmmpss u yrinyoussisi e€, oOpa3ysl MPOYHbIE MHOXKECTBEHHbIE CBsi3u. OOIIme
eI u3ydeHus: yueOHoro mpeamera «Martematvkay mpenctaBieHbl B [IpumMepHoit
paboueil mporpaMmMe OCHOBHOT'O O0IIEro 0Opa3oBaHMs.

Oco0enHocTH 0TOOpa M aganTALMM Y4eOHOI0 MaTepuasa o MaTeMaTHKe

OOyuenue ydeOHOMYy mpenMery «MaTemaTuka» CTPOUTCS Ha CO3JTaHHUH
ONTUMAJILHBIX YCJIOBUM JJI1 YCBOCHHS MPOTPAaMMHOT0O MaTepuajia 0O0y4JarolmuMuUcs ¢
3I1P. bonkioe BHUMaHUE yaeaseTcsl 0TOOpY yueOHOro Marepualia B COOTBETCTBUU C
MPUHLIMUIIOM JOCTYMHOCTH TPU COXPAHEHUHU OOIIEro 0a30BOr0 YPOBHS, KOTOPBIM
JTOJDKEH 110 COACPIKAHUIO0 U 00BheMY OBITh aallITUPOBAHHBIM 7151 0Oyuaromuxcs ¢ 311P
B COOTBETCTBUU C HMX OCOOBIMH 0Opa3oBaTelbHBIMU MOTpeOHOCTsIMU. Cremyer
o0NerunTh OBJaJeHue MaTtepuanom ooOydatouumuca ¢ 3P mocpeacTBom ero



ACTAJIBbHOT'O O0OBSCHEHHS C CUCTEMATHUECCKUM IIOBTOPOM, MHOFOKpaTHOﬁ TPCHHUPOBKHU

B TMPUMEHEHUU 3HAHWM, MCIOJIb3Yys MPHUEMBbl aKTyalu3aluu (BU3yasbHas oOIopa,
namsTKa).

[IpumepHas nporpamMma NpeayCMaTpUBA€T BHECEHUE HEKOTOPBIX M3MEHEHHU:
yMEHbIIEHUE O00bEMa TEOPETUUYECKUX CBEJCHUM, BBIHECEHHE OTICIbHBIX TEM WIIU
HEJBIX Pa3/iesIoB B MaTEepHalIbl J1Ji1 0030pHOT0, 03HAKOMUTEILHOTO U3YUYECHHUS.

Anzeopa

B 03HaKOMHUTENBPHOM IUIAHE PEKOMEHIAYETCA M3Yy4YaTh CIEAYIOIIUE TEMBI:
«ppaunonanbHble yncia. JlelcTBUTENbHbIE Yncia», «CpaBHEHUE NEHCTBUTEIBHBIX
yucen, apudmeTrueckue ACHCTBUS C NEUCTBUTENIbHBIMU uuciaamMuy, «Haxoxnenue
NpUOMMKEHHBIX 3HAYEHUM KBaJpaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHUM TPETbEU U YETBEPTOM CTENICHEW PA3JIOAKEHUEM HA MHOXKUTENIN, « DyHKIHS Y

=Vx u ee rpaduK», «IlOrpemHOCT, M TOYHOCTH HPUOMIKEHHS», «UeTHBIE W
HedeTHsle (GyHKIHNY, «DyHKIHsS y=X"», «DYHKIHS y= ax’, ee rpaduK U CBOHCTBA.
I'padukn QyHKIHH y=ax’ + N n y=a(x-M)°, «YpaBHEHHE C ABYMs IEPEMEHHBIMH H €ro
rpaduky», «I'paduyecknii cnocod pemeHuss CUCTEMbI ypaBHEHUI», «300paxeHue
YJICHOB apU(PMETUYECKON U T€OMETPUUECKOM MPOTrpeccuil TOUKaMu Ha KOOPAMHATHOM
IJIOCKOCTU. JIMHEWHBIN U SKCIOHEHIUAIBHBIA POCT. CII0KHBIE IIPOLIEHTHDY.

Crnenyer yMEHbIINTh KOJIMYECTBO YacOB Ha H3ydeHHE TeM: «DPopMylibD»,

«/loka3arenbCcTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHE C IBYMsI HEU3BECTHBIMN,
«I'padux nuHENHHOrO ypaBHEHHs C ByMs IEpeMEHHbIMI», «I paduueckoe peuieHue
JMHEWHBIX YPABHEHUM M CUCTEM JIMHEWHBIX ypaBHEHUI», «CBOMCTBA KBaApPaTUUHOM
GYHKITUN.

BricBoOoauBIIMECS Yachl PEKOMEHIYETCS HCMOib30BaTh: I JIydllen
MpopabOTKu HamboJiee BaXHBIX TeM Kypca: «Pemenue ypaBHenuit», «Pemienue
CUCTEM ypaBHEHUI», «CoBMecTHbIE NeHcTBUs ¢ npobOsmu», «[IpuMeHeHne cBOMCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOpHA»; Ha TIOBTOPEHHE, pEIICHHEe 3ajad,
npeoOpa30BaHNE BHIPAXKEHUI, a TAK)KE HA 3aKPETUICHUE U3YYEHHOTO MaTepHaia.

T'eomempusn

CrenyeT OCHOBHOE BHMMAHME YACIHTh MPAKTUYECKOM HANPABIEHHOCTH Kypca,
WCKIIIOYMB M YOPOCTUB HauOOJIEe CIOXKHBIA MJi1 BOCHPHUATUS TEOPETUUYECKUMN
Marepuasi. Ha ypokax reoMmerpun HEOOXOAUMO MAKCUMAIbHO UCIOIb30BaTh
HaIrJISIIHBIE CpeACTBAa OOy4yeHUs, OoJibllie TMPOBOAMTH MPAKTUYECKUX padboOT ¢
yYaluMHucs, pemats 3agaur. CTpouTh pelleHrue 3aad Ipu NOCTOSHHOM OOpallleHun
K HarJTHOCTH — PUCYHKAM M YEpPTEkKaM.

O3HAaKOMUTENBHO AaTh TeMbl: «TeopeMbl M J10KAa3aTENbCTBO. AKCHOMBDY,
«JlokazarenbCcTBO OT HOPOTUBHOTO», «CylecTBOBaHWE MW E€IMHCTBEHHOCTH
MEPIICHIUKYJIAPA K NpAMO», «MeTos reoMeTpudyeckux Mect», «MeTol yABOEHUs
Meauanely», « Teopema Paneca u TeopemMa 0 NPONOPLUUOHATIBHBIX OTpe3Kax», «LlenTp
Macc TpeyrojbHuKay, «I3MeHeHrne TPUroHoOMeTpUuYeCKUX GyHKIUNA TPU BO3PACTAHUU
yria», «DopMynsl sl paguyCcoB BIIMCAHHBIX M ONHCAHHBIX OKPYKHOCTEMN
MIPAaBUJIBHBIX MHOTOYT'OJIBHUKOB)», «YpaBHEHUE NMpsAMOW», «/[BrmkeHue», «CBoicTBa
IBWKEHUA», «Teopema 0 IpOU3BENEHUN OTPE3KOB XOPJH, TEOPEMBI O NMPOU3BEICHUU
OTPE3KOB CEKYLIMX, TEOPEMA O KBAaIPaATE KaCATEINbHON.



CrenyeT yMEHBIIUTh KOJMYECTBO YAaCOB Ha HM3ydyeHUE TeM: «CUMMMETpUYHBIE
¢urypsl. OCHOBHBIE CBOICTBA OCEBOM cUMMeETpuUn», «LleHTpaibHas cuMMeTpus»,
«Ilapamnensupii  mepenocy», «lloBopor», «lIpeoOpazoBanue momodus. IlomoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3aJjaull HAa MOCTPOCHHE C IMOMOIIBIO
LUAPKYJIS W JIMHEMKW», «JleKapToBBI KOOPAMHATBI HA IUIOCKOCTW», «Pemrenne
TPEYTOJIBLHUKOBY, «[logobue dhuryp.

BricBOOOIMBIIIECS YaCchl UCIIOJIB30BAaTh HA PEILIEHUE 3a]1a4 U TIOBTOPEHHE.

Bepoamnocmo u cmamucmuka

B cBs3u C TeéM, 4TO JaHHBI KypC BBI3bIBAET HAMOONBIIHME CIOKHOCTH IS
oOyuaronquxcst ¢ 3[IP, cBsi3aHHBIE CO CHM)KEHHBIM YPOBHEM PA3BUTHSA CIOBECHO-
JIOTUYECKOTO MBIIIJICHHS, €r0 M3Y4YeHHE JOJHKHO CTPOHUTHCS Ha 0a30BOM ypOBHE H
JOCTYIIHOM Ul YYEHUKOB Marepuane. OCHOBHOE BHHUMAHHUE CIEIYET YICIUTh
paszenaM, CBS3aHHBIMHA C IIOBTOPEHUEM IIPOMIACHHOIO MaTepualia, YBEIUYUTH
KOJIMYECTBO YIPAXKHEHUM U 3aJlaHUM, CBS3AHHBIX C IIPAKTUYECKOM JIE€STEIBbHOCTBIO
oOydJaromnuxcs.

HeoOxoaumMo nepecMOTpeTh COAEpKaHUE TEOPETHUECKOro MaTepuana |
XapaKTep €ro MU3JI0KEHHS: TEOPETUYECKUN MaTepual INPENOAHOCHUTH B IIpOLECCE
peleHns 3a7a4 W BBINOJHEHUs 3aJaHUK HArJIsJHO-IIPAKTHYECKOTO XapakTepa; He
TpeOOBaTh BBIBOJA W 3alIOMUHAHUA CJIOXHBIX (POPMYJ, PEIICHHS] HECTaHJAPTHBIX,
TPYAOEMKHUX 3a1aHUM. P TeM crenyeT u3ydaTh B 03HAKOMUTEIIBHOM ILIAHE.

[TpumepHas nmporpaMmMa mpeaoCcTaBisieT aBTOpY pabouel mporpaMmbl CBOOOTY
B paclpeieieHH MaTepraia 1o 4eTBepTsM (Tpumectpam). Pacipenenenue BpeMeHu
Ha M3y4YCHHE TE€M B TEYEHHE Y4YEOHOro TOJa CaMOCTOSTEIHHO OMNpEeNeseTCs
o0pa3oBaTeIbHON OpraHu3alKei U 3aBUCHT OT OCOOSHHOCTEH IpyNIbl 00yJarOIIUX CS
¢ 3IIP u ux ocoObIx 00pa3oBaTENbHBIX MOTPEOHOCTEH.

IIpuMepHbIe BUABI AeATeAbHOCTH o0yuyarmuxcs ¢ 311P, o0yciioBiaeHHbIe
0co0BIMH 00pa30BaTEeJIbHBIMH MOTPEOHOCTSIMH U 00ecredrBaKOIIUE
OCMBICJIEHHOE OCBOEHHE CO/IeP:KAHUM 00pa30BaHMs 1O MPeAMeTy

«MaremMaTuka»

Conepxxanue BUAOB jesTeabHOCTH oOyuaromuxcs ¢ 3P ompenensiercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU. [IOMUMO HIMPOKO HCIMOJIB3YEMBIX B
OOII OO0 obmux 115 BceX 00y4aromuxcs BUIOB JEITEIBHOCTH CIEAYET YCUIIUTh
BUJIBI JICSITEILHOCTH CrieliUUYHbIE JIJIs1 TaHHOW KaTEropuu JeTei, 00ecredynBarome
OCMBICJICHHOE OCBOEHHE COJIepXKaHUsI O0O0pa3oBaHUsI IO TIPEAMETY: YCUJICHHE
MNPEAMETHO-TIPAKTUYECKON AEATEIbHOCTA C AaKTHBHU3AIMEW CEHCOPHBIX CHCTEM;
YepeIOBAHUE BHUJIOB JICSITEIBHOCTH, 3aJCUCTBYIOIIUX PpAa3JIMYHbIE CEHCOPHBIC
CHUCTEMBI; OCBOCHHE MaTepHUalia C ONIOPOU HA aJTOPUTM; «IIOIIArOBOCTH» B U3yUYECHUU
MaTrepuaa; UCIOJIb30BaHUE TOTIOJHUTEILHON BU3YAIBHOM OMOPHI (CXEMBI, IA0JI0HHI,
OTIOPHBIC Ta0NMIIBI); PEYEBOM OTYET O TIPOIeCCe U pe3ybTaTe MeSITeIbHOCTH;
BBITIOJIHCHHUE CTICIMAIBHBIX 33JaHul, OOECMEeYMBAIOIINX KOPPEKIUIO PEeTyIIAINH
y4eOHO-TI03HABATEIHLHOM NEATEILHOCTH M KOHTPOJIh COOCTBEHHOTO PE3yJIbTAaTa.



[lpumepHass TemaTHyeckass M TEPMHUHOJOTMYECKAash JIEKCHKA COOTBETCTBYET
OOII 0O0O0.

Jna obywaromuxcss ¢ 3IIP cyiecTBeHHBIM SBISAIOTCS TPUEMBI PabOTHI C
JEKCUYECKUM MaTepuaioM Mo mnpeamety. IIpoBoautcs cmeumanpHas paboTa IIo
BBEJICHUIO B aKTUBHBIN CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIIECH TEPMHHOJIOTHH.
N3y4aembie TEepMUHBI BBOJSTCS Ha MOJMCEHCOPHOM OCHOBE, 00s13aTe/IbHA BU3YyaIbHAs
MOJIIEPKKA, AITOPUTMBI PabOTHI C OMPEIETICHHUEM, OTTOPHBIE CXEMBI JJIs aKTYyaTH3aI[|H
TEPMUHOJIOTUH.

MecTto yueOHOTr0 nmpeamera «MareMaTuka» B y4eOHOM IUIaHe

B coorBercTtBUM ¢ @enepanbHbBIM TOCYJAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOI'O 00Iero oOpa3oBaHus y4eOHbI mpeamer «MaremaTtuka»
BXOJIUT B IMpeAMETHyI obnacth «MaremaTuka MW HH(OpPMATHKa» U SBISETCS
oOsi3aTenbHBIM Uil u3ydeHus. B 5-9 knaccax yueOHblii mpeamer «MatemaTtuka»
TpPaJMLIMOHHO U3Y4aeTcsl B paMKax CIEAYIOUIMX Y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 kjaccax — KypcoB «AureOpay» (BKJItOYasi 3JIEMEHTHI
CTaTUCTUKUA M TeopuH BeposTHocTel) u «l'eomerpusi». Hactosimeid mnporpammont
BBOJIUTCS CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosimieit nporpaMMoii mpe1ycCMaTpuBaeTCs BbICICHUE B YUEOHOM IJIaHE Ha
u3ydeHue B 7-9 kiaccax 6 ydeOHBIX 4acOB B HEJIENIO B TEUEHUE KaXJOro roja
oOyueHusi, Bcero 952 yueOHBIX Haca.

Conmepxxanue yuyeOHOro mnpeamera «MaremaTuka», MpEICTaBICHHOE B
[IpumepHoii paboueit nporpamme, cootBerctByer PI'OC OOO, IlpumepHoii
OCHOBHOM 00pa3oBaTeIbLHOM MpOTrpaMMe OCHOBHOTO 00Imero oOpa3oBaHus,
[IpumepHOIi aganTUPOBAHHOW OCHOBHOW OOpa30BaTeIbHOM MpPOrpaMMe OCHOBHOTO
oO1ero 00pa3oBaHus 00YUYaIOIIMUXCA € 33JIEPKKOM CUXUYECKOrO Pa3BUTHS.

TemaTnyeckoe TMJaHUPOBaHHE YYEOHBIX KYpCOB U  PEKOMEHIYEMOE
pacnpezesieHne yueOHOro BpeMEHH ISl U3yUeHUsl OTAEIbHBIX TEM, IPEJIOKEHHbIE B
HACTOSIIEN MporpaMMe, HaJl0 pacCMaTpUBaTh KaK MPUMEPHBIE OPUEHTUPHI B IIOMOIIIb
COCTaBUTEIIO aBTOPCKOM pabouell mporpaMMbl M MPEXkAE BCEro y4yuTeno. ABTOp
paboueil mporpaMMbl BIIpaBE YBEJIUYHUTH MPEAJIOKEHHOE YHMCIO y4yeOHBIX 4acoB Ha
TeMbl, TpeOyroue Oojee MIUTEIbHOro u3ydeHus oOydaroumumucsa ¢ 3IIP, wwm
YMEHBUIUTH KOJUYECTBO YACOB HA TEMbl, U3y4aeMble Ha O3HAKOMUTEILHOM YPOBHE.
JlomycTuMO TakXke JIOKaJbHOE IMepepaclpe/ieieHUe M MepecTaHOBKA AIIEMEHTOB
colepKaHusi BHYTPU JaHHOro kjacca. KoauyecTBO MPOBEPOUYHBIX  padoT
(TeMaTUYeCKui U UTOTOBBIN KOHTPOJIb Ka4eCTBA YCBOEHUS yueOHOT0 MaTepuana) U ux
TUT (CaMOCTOATENIbHBIC U KOHTPOJIbHBIE Pa0OThI, TECThI) OCTAIOTCA HAa YCMOTPEHHUE
yuntens. Takke yuyuTenb BIpaBe YBEIUYUTh WIM YMEHBIIUTh YACIO YYEOHBIX YacoB,
orBen¢HHBIX B [lpumepHoii pabouedt mporpamme Ha 0000IIeHHE, MOBTOPEHHE,
CHUCTeMAaTHU3alMi0 3HaHUM oOyuaromuxcs. EAMHCTBEHHBIM, HO NPHUHLHUIIHAIBHO
BaXXHBIM KPHUTEPHEM, SIBISIETCS JOCTH)KEHUE PE3yJbTaTOB OOydYeHUs, yKa3aHHBIX B
HACTOSAIIEH MPOTrpamMMe.



IIPUMEPHAS PABOYAS ITIPOIT'PAMMA YYEGBHOI'O KYPCA
«AJITEBPAy». 7- 9 KJIACCBI

Henn usyyenust y1eOHOro Kypca

AnreOpa sBISE€TCS OJHUM W3 OIOPHBIX KypCOB OCHOBHOW IIIKOJIBI: OHA
o0OecreuynBaeT M3y4y€HUE JPYTUX AUCIMIUIMH, KaK €CTECTBEHHOHAy4HOro, TaK U
T'YMaHUTAPHOTO IIUKIIOB, €€ 0OCBOEHNE HEOOXO0IUMO JJIS ITPOJIOJKEHUS] 00pa30BaHUs U
B TOBCEIHEBHOW >XM3HU. Pa3BuTue y oOydarommxcsi Hay4dHbIX MPEICTABICHUNA O
NPOUCXOXKICHUA M CYIIHOCTH alreOpandyecKkux aOCTpakiui, Crocode OTpaxKeHUs
MaTeMaTUYeCKOW HAyKOW SIBJICHHH M TPOIECCOB B MPHUPOJE M OOIIECTBE, POJIHA
MaTeMaTUYeCKOr0 MOJICTUPOBAHWS B HAYYHOM IIO3HAHMM MW B  TIPAKTHKE
CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSI M KA4E€CTB MBIILICHMUS,
HEOOXOAMMBIX [IJIsl ajJanTaldd B COBPEMEHHOM LHM(ppoBOoM obuiecTBe. M3yueHue
anre0pbl €CTECTBEHHBIM 00pa3oM O0O0O€CleunMBaeT pa3BUTHE YMEHHsI HAOII0JaTh,
CpaBHUBATh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUSL U BBIBOJIBI,
dbopmynupoBath yTBepxkKAcHUs. OcBOeHHE Kypca anreOpbl 0O0ecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS] OOy4YaloIIMXCSA: OHU HUCIOJNB3YIOT JCAYKTHBHBIE W
WHJYKTUBHBIE PAaCCYKJEHUs, 00O0OIIEHNE M KOHKpeTH3aluio, adCcTparupoBaHue U
aHaioruto.  OOydeHuwe  anrebpe  MpeAnojaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOSITENIbHON  JICTEIBHOCTH  OOYYaroIIMXCs, IOATOMY CaMOCTOSITEIHHOE
pelIeHre 3aJa4 €CTECTBEHHBIM 00pa3oM SIBJISIETCS pealiu3aiueil NesTeIbHOCTHOTO
MpUHIUIA O0yYEHUS.

B cTpykType mporpamMmbl yueOHOro Kypca «ANredpa» OCHOBHOM IIKOJIbI
OCHOBHOE€ MECTO 3aHMMAIOT COJEpKaTelIbHO-MeTOANYecKrue JuHuM: «Yucia u
BBIYHMCIICHUSY; « AJre0pandecKkue BIPKEHUD; « Y paBHEHUS U HEPABCHCTBAY;
«Dynkium». Kaxaas u3 3TUX COIEPKATENBHO-METOAUYECKUX JIMHAN PAa3BUBACTCS HA
MPOTSDKEHUHM TPEX JIET U3YYEHHUS] Kypca, €CTECTBEHHBIM O0pa3oM MepervieTasich |
B3aUMOJICUCTBYS C APYTHMMH €ro JIMHUSIMH. B Xoae mM3ydeHus Kypca oOyJaronumcs
MPUXOIUTCS JIOTUYECKHA PaCCyKIaTh, HCIIOIb30BAaTh TEOPETHUKO-MHOKECTBECHHBIN
S3BIK. B CBSI3M C 3THIM 11€1€CO00pa3HO BKIIIOYUTH B MPOTPAMMY HEKOTOPHIC OCHOBBI
JIOTWKHU, TPOHU3BIBAIOIINE BCE OCHOBHBIC pPa3Jiesibl MAaTEMAaTUUECKOTO 00pa3oBaHus U
CIOCOOCTBYIOIINE OBJIAJIEHUIO o0yyJarommumMucs OCHOB YHUBEPCAILHOTO
MaTeMaTHYECKOTO sI3bIKa. TakuM 00pa3oM, MOYKHO YTBEPXKIAaTh, YTO COACPKATEIHLHOM
U CTPYKTYPHOM OCOOCHHOCTHIO Kypca «Anredpa» SBISETCS €ro MHTETPUPOBAHHBIN
XapakTep.

Conepxanve nuHUM «Yuciaa ¥ BBIUKUCICHUS» CIYXKUT OCHOBOW  JIS
TANMbHEHUIIIET0 M3yYEeHUS] MATEMAaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OO0YydYarOIIMUXCS
JIOTUYECKOTO MBINIJIEHUS, (POPMUPOBAHUIO YMEHUS TOJIB30BATHCS aNTOPUTMAMU, a
TaK)Ke MPUOOPETCHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX /I TOBCEIHEBHOM
KU3HH. Pa3BUTHE TOHITHS O YKCIIC B OCHOBHOM IIIKOJIE CBSI3aHO C PAIlMOHAIBHBIMU U
HUPpALMOHATLHBIMU YUCIaMH, (DOPMUPOBAHHEM TPEACTABICHUN O JEHCTBUTEIHLHOM



quclie. 3aBepIIEHNE OCBOEHUS YUCIOBOM JIMHUN OTHECEHO K CTapIlIeMy 3BE€HY OOILEro
o0OpazoBaHusl.

CopnepxaHue IByX anreOpanueckux JUHUM — « AlreOpanyecKue BbIpaKEHUS U
«YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (OPMHPOBAHUIO Y OOYYAIOIIMUXCS
MaTEMaTHYECKOro armapara, HeoOXOJUMOTo HJsi pElICHUS 3aJad MaTeMaTHKH,
CMEXKHBIX IIPEAMETOB U NPAKTUKO-OPUEHTHPOBAHHBIX 337ad. B OCHOBHOM IIKOJIE
yueOHBI MaTepuan TPYNIUPYETCSs BOKPYT pPalMOHAIBHBIX BBIpAXEHUU. Anrelpa
JNEMOHCTPUPYET 3HAUEHUE MATEMATUKHU KaK SA3bIKA JJISI IOCTPOCHUS MAaTEMATHYECKHUX
MoOjIeTIell, OMMCcaHusl MPOLECCOB M SIBICHUM peaibHOro mupa. B 3amaum oOydeHus
anrebpe BXONAT TakkKe JalbHEWIee pPa3BUTHE AITOPUTMHUYECKOTO MBIIIICHUS,
HEO0OXOUMOT0, B YAaCTHOCTH, IJsl OCBOCHHUA Kypca HMH(OPMATHKH, U OBJIAJCHHE
HaBbIKaMH JIEAYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanne CUMBOJIbHBIX (hOPM BHOCHUT
CBOM crnenu@uueckuil BKJIaJ B pa3BUTHE BOOOpa)XEHMs, CIOCOOHOCTEH K
MaTeMaTU4YECKOMY TBOPYECTBY.

Conepxxanue (QyHKUMOHAIBHO-TPAQUUECKON JIMHUU HAIeJIEHO Ha IMOJIy4YEHUE
IIKOJIbHUKaMH 3HAaHUM O (DYHKIMSIX KaK Ba)KHEWIEed MaTeMaTHYECKON MOJEIH IS
ONMMCAHUSI U HCCIEAOBAHUS pPa3HO-OOpa3HBIX MPOLECCOB M SABJICHHUA B MPUPOAE H
obuiectBe. M3yuenue 3Toro martepuana CHOCOOCTBYET Pa3BUTHIO Y O0y4aroUIuxcs
YMEHHUs UCIIOIb30BAaTh PA3JIMYHbIC BBIPA3UTEIILHBIE CPEACTBA A3bIKA MATEMATUKU —
CIIOBECHBIEC, CHMBOJMYECKHE, TIpapuuecKkue, BHOCUT BKJIaag B (opMupoBaHHe
IIPEACTABICHUM O POJIA MATEMATUKHU B Pa3BUTHUH LIMBUIIU3ALUU U KYJIbTYPBI.

MecTo yueOHOro Kypca B y4eOHOM IUIaHE

CornmacHo yweOHOMY IuTaHy B /-9 Kiaccax u3ydaeTcsl Y4eOHBIM Kypc
«AnreOpa», KOTOpBIM BKIIIOYACT CIEIYIOIIME OCHOBHBIE pa3lieibl COAEPKaHUS:
«Uucna W BBIYUCICHUA», «ANreOpandeckue BBIPAKCHHUS», «YpaBHEHHUS W
HEPABEHCTBA», « DYHKIIUI.

VY4eOHbIN MJaH Ha HU3y4yeHue anreOpbl B 7-9 kjaccax OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HEAENIO0 B TEUEHUE KaXKIOTO roja oOydeHHsI, BCEro 3a TPHU roja
o0yueHnust — He MeHee 306 yueOHBIX YacoB.

Conepxanue yueOHOro Kypca (1o rogam o0yueHust)

7 KIIACC

Yucna u évtuucnenusn

PanuonajbHBIE YHCIa

JIlpo6u OOBIKHOBEHHBIC W JECSATHYHBIC, TIEPEXOJ OT OJHOW (OpMBI 3aIUCH
npobeit k gpyroi. [loHsTHe panMOHAIBHOTO 4YHCa, 3alKlCh, CpPaBHECHHE,
YHOOPSIAOUMBAHUE  PAllMOHAIBHBIX  4ucell.  ApudMmeruyeckue  JEUCTBUA  C
palMOHANBbHBIMU YKciIaMu. Pelienue 3aaad U3 peajabHOW IPAKTUKU HA 4acTH, Ha



poowu.

CreneHb C HaTypaJdbHBIM IIOKa3aTeJeM: ONpeJelieHne, mnpeoOpa3oBaHue
BBIPAKEHUN HAa OCHOBE OIPEICIICHHUS, 3aUCh OOIBIITNX YUCEN.

[IpoueHTsl, 3anuch TPOLUEHTOB B BUAE APOOU U ApOOHU B BUAE NPOLEHTOB. TpH
OCHOBHBIE 33]1a4M Ha ITPOLEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpuMeHeHNE  TNPU3HAKOB  JEIMMOCTH, Pa3JIOKEHHWE Ha  MHOXKUTEIU
HATypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTHM, B TOM  4Yucjle TMpsMas U oOparHas
IIPONIOPLIMOHAIBHOCTH.

Anzebpauueckue gvipasicenus

[IepeMeHHBIE, YUCIIOBOE 3HAYEHHUE BBIPAKEHUS C MEpeMEHHOU. JlomycTumbie
3Ha4YeHUsl NepeMeHHbIX. [IpencraBieHre 3aBUCMMOCTA MEXKIY BEJIMYMHAMHU B BHUJIC
dbopmybl. Beruucienus no gpopmynam.

[IpeoOpa3zoBanre OyKBEHHBIX BBIPAKEHUM, TOKIECTBEHHO PaBHbIE BBIPAKEHUS,
npaBuia MpeoOpa3oBaHMsl CyMM M MPOMU3BEACHHI, MpaBuja PAaCKpPBITHUS CKOOOK U
MIPUBEIEHUS TOJOOHBIX CIaraeMbIX.

CBolicTBa CTENEHN C HATyPAJIbHBIM [10KA3aTEIIEM.

Opnowiensl 1 MHOrowieHsl. CreneHp MHOrowieHa. ClIO)KE€HHE, BBIYWTAHME,
YMHOXXE€HHE MHOTOYWIEHOB. DOPMYIIBI COKPAIEHHOTO YMHOXKEHUA: KBAAPAT CyMMBI U
KkBagpaT pasHoctd. DopMyna pa3sHOCTH KBaApaToB. Pa3nokeHWe MHOTOWICHOB Ha
MHOXHUTEH.

Ypaeunenua

VYpaBHEeHUE, KOpEHb YpaBHEHHMs, NpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCUIIBHOCTh YPaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YHMCIO KOPHEN JMHEWHOIO
YpaBHEHMS, PEIICHUE JUHENHBIX ypaBHEHU. COCTaBIEHUE YPAaBHEHUH IO YCIOBUIO
3a7a4yu. Pelenre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPAaBHEHUM.

Jluneiinoe ypasnenue ¢ 06yms nepemennvimi u e2o epagux’. Cucrema aByx
JVHEWHBIX YpPAaBHEHHWW C JBYMsI NEPEMEHHBIMU. PelleHne cucTteM ypaBHEHHM
croco0oM ToJIcTaHOBKH. [IprMephl pelieHrs TEeKCTOBBIX 3a/lay ¢ MOMOILBIO CUCTEM
YpaBHEHUH.

Koopounamot u cpagpuxu. @ynukyuu

Koopaunara Touku Ha npsMoir. UucnoBbele MPpOMEXyTKH. PaccTosiHue mexny
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcircca 1 opJiuHaTa TOUYKH
Ha KOOpPJIMHATHOM TuiockocTu. [Tpumepsl rpadukoB, 3ananubix Gopmynamu. Yrenue
rpauKOB peaIbHBIX 3aBUCUMOCTEH.

[Tonsitue dpynkiuu. ['paduk dpynkiuu. CoricTBa pyHKIMM. JInHelHas GyHKITHS,
e€ rpaduk. ['paduk Gyuxiuu Y = KX + b. I paguueckoe pewenue nunetinvix ypasnenuil
U cucmem JUHEUHbIX YPAGHEHULI.

2
3meck 1 1anee KypcuBOM 0003HAYEHBI TEMBI, H3yUeHHE KOTOPBIX IPOBOIUTCS B 03HAKOMUTENFHOM TiaHe. [lemaror
CaMOCTOSTEINIFHO OTpPeNeIieT 00beM H3y4aeMOro MaTepHraa.



8 KJIACC

Yucna u éviuucnenusn

KBanpaTHbiii kopeHb u3 uucina. [lowsamue 00 uppayuoHaIbHOM YUCTe.
Hecamuunvie npubnusicenus uppayuoHanvHulx ducen. CBONUCTBA apHUPMETHUECKUX
KBaJPAaTHBIX KOPHEH U UX MPUMEHEHUE K MPe0oOpa30BAHMIO YHCIOBBIX BBIPAXKEHUHN U
BBIUHCIICHUAM. /[elicmeumenvHbvle YuUcia.

Crenens C LeNbIM ITOKa3aTeneM U e€ cBoricTBa. CTaHIapTHAs 3alIMCh YUCIA.

Anzebpauueckue gvipasicenus

KBagpaTHbIil TpEXUIEH; pa3IoKEHNE KBAPATHOTO TPEXUIICEHA HA MHOKUTEIIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOWMCTBO alreOpanyecKou JApoOH.
CnoxxeHue, BBIYMTAHUE, YMHOXKEHHUE, JCJICHHE  alreOpandeckux  JIpoOei.
PanronanbpHbie BRIpaXKEHUS U UX IPE0oOpa3OBaHUE.

Ypasenenusa u nepasencmea

KBaaparHoe ypaBHeHHe, popMyiia KOpHEH KBaJlpaTHOTO ypaBHEHUs. Teopema
Buema. Perienne ypaBHeHUH, CBOIAIIMXCS K IJMHEMHBIM U KBaJgpaTHbIM. [Ipocteimue
JIPOOHO-paIMOHAIBHBIC YPABHEHHUS.

I'paguueckas unmepnpemayus ypagHenuii ¢ 08yMs NEPeMEHHbIMU U CUCEM
JIUHEUHbIX YPABHeHUull ¢ 08yMs nepemeHHvimu. IlpuMepbl pelIeHHUs CUCTEM
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 aJIreOpandeckiuM CrioCoOOM.

HucioBsle HEpABEHCTBA U UMX CBOMCTBA. HepaBeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCUNIBHOCTH HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJIHOW TEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM.

Dynkyuu

[Tonsitue pyukuuu. OOIaCTh ONpeeIeHUS U MHOXKECTBO 3HAUCHUN (DYHKITHH.
Crioco6bl 3a1aHust (PYHKITHIA.

I'padux pynkuuu. Yrenue cBoricTB PyHKIuu 1o e€ rpaduky. [Ipumepsr
rpa@ukoB (PyHKIHMA, OTPa)KAIOIIKUX PEATTbHBIE MPOLECCHI.

ODYHKIMK, OMNHUCHIBAIOLIME TIPSMYI0O U  OOpaTHYIO MPONOPLUOHATIBHBIC
3aBUCHUMOCTH, UX Tpaduku. OyHKIIUH Y = X, y = X, y = \/X’ y = i Ipaguueckoe

peuienue ypagHe Ul U Cucmem ypasHeHu.

9 KJIACC

Yucna u evluucienus

JleicTBUTEIbHBIE YHCIA

PannoHaabHbIE YUCHA, UPPAYUOHANbHBIE HUCIA, KOHeuHble U OecKOHeuHble
oecsmuunvle Opoou. Muoocecmso OeticmeumenvbHblxX yucei, Oellcmsumenbhble Yucia
Kak beckoneunvle decsimuunvle Opoou. Bzaumuo oonosnaunoe coomsememeue mexicoy
MHOCECMBOM OCllCMEUMENbHbIX YUCE U KOOPOUHAMHOU NPSMOIL.

CpasHenue — OellcmeumenbHblX — uucel, apu@memuyeckue  Oelucmeuss ¢
OelcmeumenbHbIMU YUCTAMU.

W3mepeHus, NPUOJIHKEHUs], OLEHKH



Pa3mepbl OOBEKTOB OKpYXalOUIEro MHUpa, AJIUTEIbHOCTh TPOIECCOB B
OKPY’KAIOILIEM MUPE.

[TpubmmkénHoe 3HAYCHHWE BEIWYMHBI, TOUHOCTh NMpuOMmmKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJIbTaTOB BEIYMCIECHUN.

Ypasenenusa u nepasencmea

YpaBHeHHs € OJHOM NIepeMEeHHOM

JInnerinoe ypaBHeHuE. Pellienrue ypaBHEHUM, CBOSIIUXCS K JIUHEHHBIM.

KBanparnoe ypaBHenue. PemeHne ypaBHEHUN, CBOISAIIMXCS K KBaJgpaTHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsl peuienus ypasHeHUuu mpemvel U 4emseépmou
cmenenell pa3ioHceHuem Ha MHONCUMEU.

Pemenue qpoOHO-parmoOHAIBHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 33714 aITreOpanvdecKuM METOIOM.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ ABYyMs TMEpEeMEHHBIMU U ero rpaduk. PermeHue cuctem nByx
JMHEWHBIX YPABHEHUM C NIBYMs IEPEMEHHBIMU. PernieHue cucteM ABYX ypaBHEHHI,
OJIHO W3 KOTOPBIX JWHEWHOEe, a JApyroe — BTOpod creneHu. [paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 33/1a4 aNreOpandeckum CrocoOoM.

HepaBencTBa

YucnoBble HEPABEHCTBA U X CBOMCTBA.

PemieHre JMHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOM. PemieHue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOM mnepemeHHOM. KBaapaTHble HepaBEHCTBA.
I'paduueckass wHTEprpeTanis HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU.

Dynkyuu

KBagparuunas ¢pynkuus, e€ rpaguk u ceoictsa. [lapabomna, kooparHaTHI
BEPILMHBI TapadoJibl, 0Ch CAMMETPUHU MapadoIbl.

I'paduku byHKIHH: y = kx, y = kx + b, y= X,
y = JE y = k;I/I MX CBOMCTBA.

Yucnoewvie nocnedosamenvhocmu

Omnpenesnenue U cnoco0bI 32 JaHUA YMCJIOBBIX M0CJIeI0BATEIbHOCTEH

[loHsiTHE YMCIOBOM NOCIEAOBATENBHOCTH. 3aJaHUE IIOCIEN0BATEIBHOCTH
pPEKYppEeHTHOHN (hopMyoi U GopMyIon N-To YieHa.

ApudpmMeTHvecKas ¥ reOMeTPUYECKAs POrPeccru

ApudmeTrnueckass U TreoMeTpuyeckas mnporpeccur. Popmynbl N-To 4jeHa
apu(PpMETHIECKON U TEOMETPUIECKOUN MPOTPECCUi, CYMMBI TIEPBBIX N YICHOB.

H3zobpadxcenue unenog apugmemuueckou u 2eoMempuieckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NA0CKOCmU. JIUHel bl U 9KCNOHEHYUANbHbIL POCHI.
Cnooicnvie npoyenmol.



I[TPUMEPHA PABOYA I[TPOIT'PAMMA YUYEGBHOI'O KYPCA
«'EOMETPUS» 7-9 KIIACCBI

Henn usyyenust y1eOHOro Kypca

O6mue uenu uzydeHus yueoHoro kypea «I'eomerpusi» npeacrasiensl B [IOOIT
OOQO. Onu 3akimoyaroTCsd, MPEKIEC BCETO B TOM, UYTO HA YPOKax TI€OMETPUH
oOyyaromuiicss y4uTCsl MPOBOAUTH JOKAa3aTeJbHBIE PACCYXICHUS, CTPOUTH
JOTUYECKUE YMO3aKJIIOUEHHUS, JOKa3blBaTh HMCTHUHHBIC YTBEPXKACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJAUTH PACCYXKIEHUS «OT MPOTHUBHOTO», OTIWYATH
CBOWMCTBAa OT MPHU3HAKOB, (OPMYIHpPOBaTH OOpaTHBIC YyTBEpXKIeHUSA. B oOyueHun
YMEHHIO PACCYXKJaTb COCTOMT Ba)XHOE€ BOCIHUTATEIbHOE 3HAYEHUE U3YYEHUs
r€OMETPHUH, IPUCYIIIEE UMEHHO OTEUECTBEHHOW MaTeMaTUYECKOM IIKOJIE.

BTopoil 1enp0 U3y4eHUs TEOMETPHUM SIBISIETCS HCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTA MpPHU PELUICHUH KaK MAaTEMAaTHYEeCKHUX, TaK M NPAKTUYECKUX 3ajad,
BCTPEUAIOIIUXCS B PEATTBHOM KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BBIUUCIUTEIbHAS
JUHUS B M3YYEHUU TE€OMETPUM B MIKoyie. J[JI1 3TOro y4MTENH0 PEKOMEHIYETCS
noa0UpaTh 3aJa4d MPAKTUYECKOTO XapakTepa ISl pacCMaTpUBAEMbIX TE€M, YUHUTh
0oOy4Jaronuxcsi CTpPOUTh MaTeMAaTUYECKUE MOJIETTU PEAbHBIX KU3HEHHBIX CUTYaIlUM,
MPOBOAUTL BBIYUCICHUS M OIICHUBATH aJCKBAaTHOCTh IIOJIYYEHHOTO pe3yJsbTaTa.
KpaitHe BaxkHO mNOMYEPKUBATH CBSI3M TE€OMETPUM C JAPYTUMHU IpPEIMETaMu,
MOTHUBHUPOBATh HCIOJIB30BaTh OMNpPEJCICHUS TEOMETPUUECKUX (UTYp W TOHSITHH,
JEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHUM B (DU3UKE U TEXHUKE. ITU CBSI3U
HauOosee PKo BUJIHBI B TeMaxX «BekTtopely, « TpUroHoMeTpuueckue COOTHOIICHUS,
«Metoa koopauHa™» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B y4eOHOM ILJIAHE

CornmacHo ydeOHOMy TulaHy B /-9 Kiaccax wu3ydaeTcs YYeOHBIA Kypc
«['eomeTpus», KOTOpPBII BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COAEpIKaHUS:
«["eomeTpruueckne GUTYpHI 1 UX CBOWCTBaY, «M3MepeHrne reoMeTpUIeCKIX BETUINHY,
a Takke «JlekapToBbI -KOOpIMHATHI Ha IJIOCKOCTHY, «Bektope», «JlBrkeHus
mockoctu» U «IIpeoOpazoBanus moago0us .
VYyeOHbIl MIIaH TpeaycMaTpUBAET U3yYEeHHUE T€OMETpPUM Ha 0A30BOM YpOBHE,
UCXO/JI U3 HE MeHee 68 yueOHbIX YacoB B yUEOHOM rojly, BCEro 3a TpH roja 00y4yeHus
— He MeHee 204 Jacos.

Conepxanue yueOHOro Kypca (1o rogam o0yueHust)

7 KIIACC

HavaneHble nonsATHA reoMerpun. Todka, mpsiMasi, OTPE30K, JIyd. YroJ. Bunbl



yriaoB. BeprukaibHble ©W  cMeXHble yriabl. buccekrpuca yria.  Jlomanas,
MHOTOYroJIbHUK. [[apannenbHOCTh U MEePIEHIUKYIISIPHOCTD NPSIMBIX.

Cummempuunvle gpucypuol. OcHo8HbLIE CBOUICMBA 0CEBOL cummempuu3. IIpumepsnr
CUMMETPHH B OKPYKAIOILIEM MHPE.

OcHogHble nocmpoeHus ¢ NOMOWbIO YUPKYJISL U TUHEUKU.

Tpeyronsuuk. BeicoTa, MeraHa, OuccekTpuca, ux cBoicTBa. PaBHOOeIpeHHBII
Y PaBHOCTOPOHHHI TpEYyroJbHUKH. HepaBeHCTBO TpeyroJibHUKA.

CBolicTBa 1 NMPU3HAKU PaBHOOEIPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIbHUKOB.

CBoiicTBa U NMPU3HAKY NapaJUIeNbHBIX NpsMbIX. CymMMa yrioB TpEyroJbHHKA.
BHeniHue yribl TpeyroibHUKA.

[IpssMOyTrOJIbHBIA ~ TpPEyroabHUK. (CBOWCTBO MEIHAHBI  IPSMOYTOJIBHOIO
TPEyTOJbHHKA, IPOBEAEHHON K THNOTEHY3€e. [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TPEYroJILHUKOB. [IpAMOYTOIBHBIH TPEYTOIBHUK C YIIIoM B 30°,

HepaBeHcTBa B reoMeTpuu: HepageHcmeo mpey2oibHuKa, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa O OoJplIeM yrjie W OoJIbIIEH CTOPOHE TPEYroJIbHHKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

l'eomempuueckoe mecmo mouex. buccekTpuca yriia W CEpEAVWHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy>KHOCTB U KPYT, XOpJia U JUaMETP, UX CBOMCTBA. B3auMHOE pacnoioxkeHue
OKpPYXHOCTM M npsmoil. KacarenpHas M cekymiass K OKpYXHOCTH. OKpy>KHOCTb,
BIIMCAaHHAas B yroJj. BrimcanHas u onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapamnenorpamMm, ero nmpusHaku M cBoWcTBa. YacTHbIE
Cllyyau TMapajuiesiorpaMMOB (MPSAMOYTOJIbHUK, POMO, KBajapar), MX NPU3HAKU U
cBoiictBa. Tpameuusa, paBHOOOKass Tpamemusi, €€ CBOHCTBA U MPU3HAKU.
[IpsiMoyrosibHAas Tpaneuus.

Memoo yosoenus meouansl. Llenmpanvras cummempusi.

Teopema Paneca u meopema o nponopyuoHaibhvix ompeskax. CpeaHue JINHAN
TPEYroJIbHUKA U Tpaneuuu. [lenmp macc mpey2onrbHuka.

Ilooobue mpeyeonvrukos, kodppuyuenm noooodus. Ilpuznaku noooodus
mpey2onvHukos. llpumenenune nogo0us Npu pelieHu NPaKTUIECKUX 3a/1a4.

CpoiicTBa miomaned reomerpuyeckux ¢uryp. Dopmynbl i IJIOMIATU
TPEYroJibHUKa, Mapajenorpamma, pomOa u Tpanenuu. OTHOIIEHHE IUIOMIAIeH
MO00HBIX (UTYP.

Brruncnenne miuomaned TPEYyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl [ludaropa npu pemeHun
MPAKTUYECKHX 3a]1au.

CuHyC, KOCUHYC, TaHT€HC OCTPOr0 yrIJjia MPsSIMOYTOJIbHOTO TPEYroJbHUKA.

¥ 31ech 1 maee KypCHBOM 0GO3HAYECHBI TEMbI, H3YHEHHE KOTOPHIX POBOIUTCS B 03HAKOMHTEILHOM ruiane. [legaror
CaMOCTOSTEINIFHO OTpPEeNeNIIeT 00bEeM H3y4aeMOoro MaTepuara.



OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHoMeTprdecKue QYHKIUH YIIIOB
B 30°, 45° u 60°.

BrycanHbIe U HEHTPAIbHEIE YIJIbL, YTOJI MEXIY KacaTeabHOU U XOpAOM. YIIIbI
MEXIy XOpJaMU W CEKyI[MMH. BIMCaHHBIE U ONMCAHHLIE YETHIPEXYTOJIBHUKH.
B3aumHoe pacnojokeHue ABYX OKpykHocreil. Kacanmme okpyxknocreil. OOmime
KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, Tauresc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOX1€CTBO. POPMYJIBbI TPUBEACHUS.

Pemenne tpeyrosbHUKOB. Teopema KOCMHYCOB U TeopeMa CHHYCOB. Pemenue
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpaszosanue nooobus. [looobue coomeemcmeeHHbix /1EMEeHMO8.

Teopema o npousgedenuu 0mpesKoe Xxopo, meopembvl 0 NPOU3Ee0eHUU OMpe3K08
CceKywjux, meopema o Keaopame KacamenibHou.

Bektop, nmmumHa  (MOAydb) — BEKTOpa,  COHANpPABJICHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HAaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTHh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMd HaJX BEKTOpaMH. PasnmokeHwe BekTopa 1O  JIBYM
HEKOJUIMHEApHbIM BekTopaM. Koopaunartsl BekTopa. CKalsspHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHME JUUIS1 HAXOXKIACHUS JUIMH U YTJIOB.

JlexapToBBl KOOPAMHATHI HA IUIOCKOCTH. YpagHenus npsamol U OKPYKHOCTH B
KOOpPJIMHATAX, MEPECEYEHUE OKPYKHOCTEM M MpsAMBIX. MeETox KOOpPAMHAT U €ro
MIPUMEHEHHE.

[IpaBriIbHBIE MHOTOYTOJIBHUKY. JJTMHA OKpYKHOCTHU. [ panycHas u pagnanHas
Mepa yriia, BBIYMCICHHUE JJIMH IyT OKpy>KHOCTeH. [Inonanpe kpyra, ceKkTopa, cerMeHTa.

Hsuoicenus naockocmu u @HympeHHue cummempuu guayp (dnemenmapibvie

npeocmaenenus). Ilapannenvroiii nepenoc. Ilosopom.



[TPUMEPHA I PABOYAS ITPOI PAMMA YUEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KIIACCBbI

Henn usyyenust y1eOHOro Kypca

B coBpeMenHOM 1u(ppoBOM MUPE BEPOSITHOCT U CTATUCTHUKA IPHOOPETAIOT BCE
OOJIBIITYI0 3HAYMMOCTh, KaK C TOYKH 3PCHUS MPAKTUYCCKUX MPUIOKEHUN, TaK U UX
posii B oOpa3zoBaHud. Kaxxplil 4eIOBEK MOCTOSTHHO NMPUHUMAET PELIECHHS HA OCHOBE
MMEIOIINXCS Y HETO JAaHHBIX. A i1 000CHOBAaHHOTO MIPUHSATHS PEIICHUS B YCIOBHIX
HeJOoCTaTKa WM u30bITKa WHGOPMAMU HEOOXOAMMO B TOM YHCJIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTUYECKOE MbllIeHne. IMeHHO mosToMy
OCTpO BCTaja HEOOXOIUMOCTh CHOPMHUPOBATH Yy OOyYarOUIUXCs, B TOM YHCIIE
oOyuaroruxcst ¢ 3I1P, (yHKIMOHANBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B CeOsl B
KaueCTBE HEOTHEMJIEMON COCTABJISIONIE YMEHHE BOCIPUHHMATh U KPUTUYECKH
aHAJIM3UPOBaTh MH(OpPMAIUIO, MPEICTABICHHYIO B Pa3IMYHbIX (OpMax, MOHUMATh
BEPOSATHOCTHBIA XapakTep MHOTMX pEaJbHbIX IMPOLECCOB U 3aBUCHUMOCTEM,
MIPOU3BOJINTh MPOCTEHIINE BEPOSTHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMH
MpUHLIMUIAMU cOOpa, aHallu3a U MPEACTABICHUS JIaHHBIX U3 PA3IMUHBIX chep KU3HU
00111ecTBa U TOCYJapCTBA MPUOOIITAET 00yUarOIKXCsl K 00IIECTBEHHBIM UHTEPECaM.

B crpykrype nporpamMmbl ydueOHOro kypca «BeposiTHOCT M CTaTUCTHUKA»
OCHOBHOM IIKOJIbI BBIJIEJICHBI CIEAYIONIUE COAECPIKATEIBHO-METOIMUYECKNE TUHUH
«lIpencraBneHre TaHHBIX U ONUCATENbHAS] CTATUCTUKA»; «BEpOSITHOCTEY»; « QIEMEHTHI
KOMOUHATOpUKNY; «BBegenue B Teoputo rpadosy.

Copnepxxanue nuHuM «lIpencraBineHue NaHHBIX M ONMUCATENbHAs CTATUCTUKA
CIIY>KUT OCHOBOM 1111 POpMHUPOBaHUSI HABBIKOB pa0OThI ¢ MH(OPMALIMEH: OT UTCHUS U
UMHTEpIpeTaluy uH(pOpManuu, TpeACTaBICHHOW B TalJuIlax, Ha auarpaMmax |
rpadukax 10 cOopa, MPEACTABJICHUS W aHalu3a JaHHBIX C KCIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CpeAHUX U pacceuBaHus. Paboras ¢ maHHBIMU,
oOyuaroruecst ¢ 3[1P y4yaTcsi cuuThIBaTh U UHTEPIPETHPOBATH JTAHHBIE, BHIJIBUTATD,
apryMEHTHUPOBaTh W KPUTUKOBATh MPOCTEUIINE THUIOTE3bl, PA3MbIIUISATh Haj
(dakTOopamMu, BBI3BIBAIOIIUMH HM3MEHYMBOCTh, M OIIGHUBAaTh WX BIMSHHUE Ha
paccMaTpUBaEMbl€ BEIMUUHBI U TPOLECCHI.

NHTYUTUBHOE TNPEICTABICHUE O CIYyYaMHOM WM3MEHYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOW I U3Y4YEHUS
Teopun BeposiTHOocTed. bombinoe 3nauenue st obyvaroruxcst ¢ 3I1P 3x1ech umeror
MPaKTUYECKUE 3aJaHus, B YACTHOCTH OIBITHI C KJIACCUUYECKUMU BEPOSATHOCTHBIMU
MOJIETISIMU.

[TonsiTuE BEPOSATHOCTH BBOJIUTCA Kak Mepa MpaBIONoAo0us Ciy4dailHOro
coobiTus. [lpu u3ydyenun kypca oOyvarommuecs ¢ 3I1IP 3HakoMsTCS C TIpOCTEHIITUMU
METOJAMHU  BBIYUCIIEHUS BEPOATHOCTEM B  CIyYalHBIX JKCIEPUMEHTaX C
PABHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMU  MCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh M pemaTh OoJjiee CIOXKHBIE 3amadyn. B Kypc BXOIsT
HayajJbHbIE TNPEACTABICHUS O CIy4YalHBIX BEJIMYMHAX M HMX  YHUCIOBBIX
XapaKTePUCTHKAX.



Taxxe B paMKax 3TOro Kypca OCYLIECTBIIETCS 3HAKOMCTBO OOYyYarOIIUXCs €
3[IP ¢ MHOXECTBAaMM M  OCHOBHBIMM  OIE€palMsMH HAJ  MHOYKECTBAMH,
paccMaTpUBAIOTCS INPUMEPHI TNPUMEHEHWs Uil pPEIIeHUs 3a4ad, a TaKke
MCIIOJIb30BaHUs B APYTUX MAaTEMAaTHYECKUX Kypcax M y4eOHBIX IIpeIMeTax.

MecTo y4eOHOr0 Kypca B y4eOHOM IJIaHE

B 7-9 xmaccax usydaercs Kypc «BeposSTHOCTh M CTaTHCTHKA», B KOTOPBIN
BxoAaT pasnpensl: «lIpencraBneHve JaHHBIX W ONUCATENbHAs  CTAaTUCTHKAy;
«BeposaTHOCThY; «DIIeMEeHTh KOMOMHATOPUKNY; « BBeneHue B Teopuro rpadony.

Ha u3yuenue nanHoro kypca oTBoAMT 1 y4eOHBIM yac B HEACNIIO B TECUCHHUE
KaXkJ10ro roja o0ydenus, Bcero 102 yueOHBIX Yaca.

Conepxanue yueOHOr0o Kypca (1o rogam o0yueHus)
7 KIIACC

[IpencraBnenne JaHHBIX B BUJIEC TAONWI], AUArpaMM, TpaduKoB. 3amOTHEHHUE
Ta0JIHILI, YTEHUE U MIOCTPOCHUE TUArpaMM (CTOJOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpaduKoB peajbHBIX IMpoieccoB. M3Biaeduenne nHGOpMAIMN U3 JUarpaMM U
Ta0JIHII, UCTIOIh30BAHNE U UHTEPIPETAIINS JaHHBIX.

OnucartenbHasi CTaTUCTHKA: cpeaHee apupMeTHdYecKoe, MeauaHa, pa3max,
HauOoJplllee W HaWMEHbIee 3HA4YeHUS Ha0opa YHCIOBBIX JaHHBIX. [Ipumepsi
CIIy4allHOM U3MEHYUBOCTH.

Cryuatinelii 3Kkcnepumenm (onvlm) u caydatinoe cobvimue. Beposmuocmv u
yacmoma. Ponb mManoeeposmuuix u npakmuyecku 00CmMo8epHbIX cOObIMULL 8 NPUPOOe
u 6 obuecmse. Monema u uzpanvHas KOCMsb 8 Meopul 6ePoOAMHOCMEN .

I'pagh, eepwuna, peopo. Cmenenv eepuumvl. Hucio pébep u cymmapHas
cmeneHb eepuiut. [lpeocmasnenue o ceaznocmu epagha. Llenu u yuxawl. [lymu 6
epaghax. O6x00 cpagha (urepos nyms). [Ipedcmasnenue 06 OpUEHMUPOBAHHOM
epaghe. Pewenue 3a0au c nomowvto 2pagos.

8 KJIACC

[IpencraBnenne qaHHBIX B BUIE TAOJHUII, AHATPAMM, TPAPUKOB.

MHOXeCTBO, 2JIEMEHT MHOKECTBa, MOJAMHOXecTBO. Omnepanuu  Haj
MHOKECTBaMU: O0ObEIUHEHUE, MepecedeHune, aonoaHenue. CBOMCTBa onepanui Haj
MHOKE€CTBAMU: NIEPEMECTUTENBHOE, COYETATENBHOE, pacrpeneauTenbHoE,
BKJIIOUeHMs. Vicnosib30BaHue rpaduuecKoro mpeacTaBIeHUs] MHOKECTB ISl OTUCaHUs
peabHBIX MPOLIECCOB U SBJICHUM, PU PEIICHUH 3a/a4.

Uszmepenue pacceusanusi daunvix. ucnepcusi u cmanoapmuoe OmKIOHeHUe

4
3mech u ganee KypCUBOM 0003HAYEHBI TEMBI, I3yYeHHE KOTOPBIX IPOBOJHUTCS B 03HAKOMHUTEIBHOM IuTaHe. [lemaror
CaMOCTOSATEIIFHO OTIpeNieNsIeT 00beM H3ydaeMoro MaTepHraa.



YUCI08bIX HAOOPOB. [luazpamma pacceusanusl.

DnemeHTapHbIe COOBITHS — Ciy4aitHoro ombiTa. CiydaitHbie  COOBITHS.
BepositHocT coObITHI. ONBITH ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMUA COOBITHUSIMU.
Crnydaiinpiii BEIOOp. CBsI3b MEXKITY MAJIOBEPOSTHBIMH U MPAKTHYECCKU JTOCTOBEPHBIMU
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

epeso. Ceoticmea depesbes: eOUHCMBEHHOCMb NYMU, CYWeCmMB08aHUE GUCAYEl
BEPUIUHDL, CB5A3b MENHCOY UYUCTIOM GepUiUH U duciom pébep. lIpasuno yMHON*CEHUS.
Pewenue 3a0au c nomowwio epaghos.

Ilpomueononoscuvie coovimus. [uacpamma Ounepa. ObveouneHue u
nepeceuenue  coovimui. Hecoemecmuvie  cobvimus.  @opmyra  clodceHus
gepossmuocmell. Ycnoenas eeposmuocms. Ilpasuno ymmuoowcenus. Hesasucumvie
coovimus. [Ipedcmasnenue sxcnepumenma 6 eude oepesa. Pewenue 3a0au Ha
HAX0JICOeHUe BePOSIMHOCMeEll C NOMOWDbIO 0epesa CAYYAUHO20 IKCHepuUMeHmad,
ouazpamm Jiinepa.

9 KJIACC

[IpencraBnenue JaHHBIX B BUJIE TAOJIUII, TUarpamMmm, TpauKoB, UHTEPIIPETALIIS
JTaHHBIX. UTeHUE U MoCcTpoeHue TaOIHIl, TarpaMM, TpauKoB M0 peaIbHbIM JaHHBIM.
[lepectanoBku u (aktopuan. CoueTaHuss U YUCIO COYETAaHUU. IpeyeorbHux
llackans. Pemenue 3a1a4 ¢ UCMOJIb30BaHUEM KOMOWHATOPUKHU.
l'eomempuueckas eepoamuocmo. Cnyyaiinviii 66100p MOYKU U3 ueypsbl Ha
NJIOCKOCMU, U3 OMPE3Ka U U3 0y2u OKPYIHCHOCHU.
HcnbiTanue. Ycnex u Heynaya. Cepust ucnbITaHul A0 niepBoro ycnexa. Cepust
ucneiTanuii bepuyniu. BepostHocTy coObITHil B cepun ucnibiTanuii bepuyu.
CnydailHasg BeIMYMHA W PpaACIpENIENIEHUE BEpOsITHOCTEH. MaremaTudyeckoe
OXuJaHue u nucnepcus. [IpuMepsl MaTeMaTHUeCKOro OKUAAHUS KaK TEOPETUYECKOTO
CpPEIHEr0 3HAYEHHUS BEJIMUMHBI. MaTeMaTuuecKoe 0KUaHUE U JUCTIEPCUS CITyYalHOU
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTIBITAHUN bepHyIm».
[Tonarue o 3akoHe OoybmIUX yuces. M3MepeHue BEepOsITHOCTEH C MOMOIIbIO
gacToT. Posib 1 3HaUeHME 3aKOHA OOJBIINX YUCEN B PUPOJIEC U OOIIECTBE.

IIpuMepHBbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIbI

[IpoBeneHNE OLIEHKHA JOCTUXEHUW IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
y4eOHOTO0 MpeaMeTa MPOBOAUTCS B (OpME TEKYILETO U pyOeKHOTO KOHTPOJIS B BUJC:
KOHTPOJbHBIE PabOThl, CaMOCTOSITEIbHBIE Pa0OThI, 3a4eThl, MaTEeMaTHYCCKUE
JTUKTAHTHI, TPaKTUYECKHe pPabOThl, MUCHMEHHBIH OTBET MO0 WHIUBUIYAJIbHBIM
KapTOYKaM-3aJIaHHsIM, TECTUPOBAHUE.

Jlst obyuaromuxcst ¢ 3[IP Bo3amMokHO n3MeHeHne GOpMyITHPOBKH 3a7aHUI Ha
«TIOIIATOBYIOY, aJaNTAIUIO MIPEAJIaraeMoTo 00yJaroIIeMycsi TECTOBOTO (KOHTPOJIBHO-
OIIEHOYHOT0) MaTepHayia: HCIOJIb30BAHHE YCTHBIX M NUCHbMEHHBIX HWHCTPYKIIHA,
YOPOIIEHUE TTUHHBIX CIIOXKHBIX (POPMYIUPOBOK MHCTPYKIIUIA, PEIIEHUE C OMOPON Ha
aNropuT™, 00pasell, UCIOJIb30BAHKUE CIIPABOYHOM HHPOPMALIUU.



Aaredpa

7 kiaace
Koutponbaas  pabora Nel. Tema. Apudmeruyueckue  OeWCTBUA  C
palMOHAIbHBIMUA YUCIIAMH.
Kontponbshas padora No2. Tema. CtenieHb ¢ HaTypalbHBIM MOKa3aTEJIEM.
KontponbHas padora Ne3. Tema. bykBeHHbIE BbIpaKEHHUSI.
KonTponbnas padora Ne4. Tema. MHOTOUJICHBI.
KoHnTtponbsHas padora Ne5. Tema. @opMyIibl COKPAILIEHHOTO YMHOKEHHS.
Kontponbshas pabota Ne6. Tema. JIunelinoe ypaBHEHHE C OJTHOM MEPEMEHHOM.
KoHnTtponbsHas padora Ne7. Tema. CructeMbl JINHEWHBIX YPAaBHEHUN.

Kontponbnas padota Ne 8. Tema. Koopaunats! u rpaduku.
Koutponbshas padota Ne 9. Tema. [Touarue bynkuuu. JInneitHas GyHKIus.
Kontponbehas padora Nel0. Tema. toroBast KoHTposbHas paboTa.
8 kJjacc
Kontponbshas padota Nel. Tema. KBaapaTHslii kopeHb. ApudpMeTUIeCKuii
KBaJIpaTHbII KOPEHb.
KonrponpHast pabGora Ne2. Tema. Crenenb ¢ IeIbIM IOKa3aTeNIeM.
CrangapTHbBIA BUJ YACTA.
Kontponbaast pabora Ne3. Tema. Aunrebpamyeckass napoOb. CokparieHue
pobei.
Kontponsnas padora Ne4. Tema. JleiicTBus ¢ anredpandecKuMu Jpo0OsSMHu.
Kontponbshas pabora Ne5. Tema. KBanpaTHsie ypaBHEHUSI.
Kontponbshas pabora Ne6. Tema. YpaBHeHUs, CBOASIIMECS K KBaJPATHBIM.
TekcToBble 3a7a41, CBOASIIMECS K KBAJPATHBIM.
Kontponbshas padota Ne7. Tema. CucteMbl ypaBHEHHUIA.
KontponbsHas padota Ne8. Tema. UncnoBbsie HEpaBEHCTBA M UX CBOMCTBA.
Kontponbshas pabora Ne9. Tema. CucteMbl HEpaBEHCTB € OJIHON MEPEMEHHOM.
Kontponbshas padora Ne 10. Tema. @ukiun. yucaoBbie PyHKIIUH.
Kontponbshas padota Nel 1. Tema. UToroBast KOHTpoJbHask padoTa.
9 kuacc
Kontponbshas padora Nel. Tema. Uucna v BeIYUCICHUS.
KontponbHas padota Ne2. Tema. YpaBHeHUs ¢ 0JTHON EPEMEHHOM.
Kontponbsnas padota Ne3. Tema. J[poOHO-paliioHaJIbHBIE YPaBHEHHS.
Kontponbhas pabota Ne4. Tema. Cuctembl ypaBHEHUH ¢ IByMsI IEpEMEHHBIMU.
Kontponbshas padota Ne5. Tema. JInunelinpie HEpaBEHCTBA C OHON TIEPEMEHHOM.
Kontponbshas padora Ne6. Tema. KBanpaTHsie HepaBeHCTBA.
Kontponbshas pabora Ne 7. Tema. KBaapatnunast GyHKIHS U €€ CBOMCTBA.
KontponbHas pabota Ne 8. Tema. Apudmeruueckas mporpeccus.
KontponbsHas padota Ne 9. ['eomeTpudeckas mporpeccusi.
Koutponbshas padota Nel10. Tema. Utorosast KoHTpoJibHas paboTa.



I'eomeTpust
7 wJjacc

Kontponbaas pabora Nel. Tema. OcHOBHbIE T€OMETPUYECKHE CBOWMCTBA

npocTerux Quryp.
KonTtponbsHas padora Ne2. Tema. CMeKHbIE U BEPTHKAIbHBIE YTJIbI.
KontponbsHas padota Ne3. Tema. [Ipu3Haku paBeHCTBa TPEYTrOJIbHUKOB.
Kontponbhas pabota Ne4. Tema. PaBHOOeApEeHHBIN TPEYTONBHHUK.
KoHntponbsHas padota Ne5. Tema. [TapainensHbie npsMeble.
Kontponsnas padota Ne6. Tema. Cymma yriioB TpeyrojibHHKA.
Kontponbshas padota Ne 7. Tema. OKpy>KHOCTb U KPYT.
Kontponbshas padota Ne6. Tema. UTorosast KoHTpoJibHast paboTa.

8 kimace
Kontponbshas padota Nel. Tema. Uerbipexyronpuuku. Kontponbhaas padora No2.
Tema. Cpenssisi tMHUA TpeyrojdbHUKa. CpeHss TUHUS TPanelnH.
Kontponbshas padota Ne3. Tema. [Tnomaas TpeyroiasHuka, napajiesiorpaMmma.
Kontponrsnas padota Ned4. Tema. [lnomaas nogoOHbIX GuUryp.
Kontponrnas padota Ne5. Tema. Teopema [ludaropa.
KoHntponbHas padota Ne6. Tema. YTiibl B OKPYKHOCTH.
Kontponbshas padota Ne7. Tema. ItoroBast KOHTpoJIbHAsI paboTa

9 kaace
Kontponbhas padota Nel. Tema. Pemienne TpeyroinbHUKOB.
Koutponbshas pabota Ne2. Tema. [Inmomianu TpeyroibHIKa, YETHIPEXYTOJIbHHUKA.
Kontponbshas padora Ne3. Tema. BekTopsi.
Kontponbshas pabora Ned4. Tema. JlekapToBbI KOOPIUHATHI HA MJIOCKOCTH.
Kontponbshas padota Ne5. Tema. [IpaBunbHbIe MHOTOYTOJTBHUKH.
Kontponbshas padota Ne6. Tema. [Tnomans kpyra u ero gactei.
Kontponbshas padota Ne7. Tema. UToroBast koHTposibHas pabora.

BeposSIiTHOCTB U CTATHUCTUKA
7 KJacc

Kontponbsnas padota Nel. Tema. [IpencrapineHue qaHHBIX.
Kontponsnas padota Ne2. Tema. OnmcaTenpHas CTaTHCTHKA.
KonTtponbshas padota Ne 3. Tema. CrydaiiHasi H'3MEHYHBOCTb.
Kontponbshas padota Ne 4. Tema. BeposiTHOCTh M HacToTa CIy4yallHOTO

COOBITHSI.

8 kiace
Kontponbshas padorta Ne 1. Tema. MHokecTBa.
Kontponbshas padota No2. Tema. BepossTHOCTb Cl1yd4aliHOTO COOBITHSI.
Kontponsnas padota Ne 3. Tema. Ciryuyaiinbie cOOBITHS.

9 kaace
Kontponshas pabota Ne 1. Tema. DneMeHThl KOMOMHATOPUKH.
Kontponbshas padota Ne 2. Tema. McnibiTanust.
Kontponbnas padora Ne 3. Tema. CnyyaitHast BeTu4MHa.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMS YUEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMA K OOyYEHHUIO MaTeMaTHKE W IICJICHAMPABICHHON MO3HaBATEILHOM
NESATENBHOCTH;

MOBBIIIIEHUE  YPOBHS  CBOEH  KOMIETEHTHOCTH 4Ye€pe3  MPaKTHUYECKYIO
NEATEbHOCTh, TPEOYIONIYI0 MATEMATUUECKUX 3HAHUN, B TOM YUCJIE YMEHHUE YUUTHCS
y IpYTUX JIOAEH;

CIIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYAlIUIO, OBITh TOTOBBIM JEHCTBOBAThH
B OTCYTCTBHE rapaHTUH yCIeXa;

cnocobHocTh oOy4aromuxcs ¢ 3[IP k oco3HaHuio cBoux JAeUUIUTOB U
MIPOSIBJICHUE CTPEMIICHHS K UX MTPEOIOJICHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHUE CTAaBUTh IOCTUKUMBIC 1IEIH;

YMEHHUE pa3inyarh Y4eOHbIE CHUTyallud, B KOTOPBIX MOXHO JICMCTBOBATH
CaMOCTOSITENIbHO, M CHUTYyallud, TJ€ CJIEAYET BOCIOJb30BaThCS CIPABOYHOU
uH(dopMaIuen Wik IpyruMy BCIIOMOTaTENIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTH IEPEHOCUTD MOJTYUYEHHBIE B X0/1€ OOYUECHHS 3HAHUS B AKTYaJIbHYIO

CUTYaIHIO (TIPU PEIICHUH KUTEHCKUX 3a/1a4, TPEOYIOIUX MaTeMaTHYECKUX 3HAHUH);
CIIOCOOHOCTh OPUEHTUPOBATHCA B TPEOOBAHUSX U MPABWIAX MPOBEICHUS
MPOMEKYTOUYHOW Y UTOTOBOM aTTECTALINH;
OBJIaJICHNE OCHOBaMH (PMHAHCOBOI IPAMOTHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ognaodenue ynueepcanbHolmu y4eOHbIMU HOZHAGAM EIbHBIMU OCUCHEUAMU:

YCTaHABIIMBAaTh  MPUYMHHO-CIICICTBEHHBIC CBS3M B XOAE€  YCBOCHHS
MaTeMaTHYeCKOTro MaTepuana;

BBISBIIATH Ne(PUIIUT TAaHHBIX, HEOOXOMUMBIX IS PEIICHHS ITOCTaBICHHOM
3a/1a4H;

C TIOMOIIIBIO YUUTENS BEIOMPATH CIIOCO0 pellieHrs MaTeMaTUYeCKON 3a/1auu
(cpaBHUBATh BO3MOYKHBIC BAPUAHTHI PEIICHUS );

NPUMEHITh M TPEoOpa3oBbIBATb 3HAKM M CUMBOJIBI B XOJ€ PEIICHUS
MaTeMaTUYECKHX 3a]1a4;

yCTaHaBJIMBATh UICKOMOE M JAHHOE NP PEIICHUN MAaTEMAaTHIECKOM 3a/a4H;

MOHUMATh U UHTEPIPETUPOBATH MHPOPMAIINIO PA3TUYHBIX BUIOB U (opm
MIPE/ICTABIICHUS;

WJUTIOCTPUPOBATH PeliaeMble 3a71a4 TpadUIEeCKUMH CXEMaMU;

3¢ (HEeKTUBHO 3aTTOMUHATH U CUCTEMATU3UPOBATH HH(POPMAIIHIO.

MOHUMATh U UCTIOJIh30BaTh MATEMAaTHUYECKUE CPEICTBA HATISIIHOCTH (Tpadukwy,
auarpaMMbl, TaONMUIBI, CXEMbl W Jp.) IS WUTFOCTPAId, WHTEPIPETAIHH,
apryMeHTaIl1H.



Ognaodenue YHUGepcanbHblMu yueoHvIMu KOMMYHUKAMUGHHIMU
oelicmeuamu:

OpPraHM30BHIBATh y4e€OHOE COTPYIHHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YYUTEIEM U CBEPCTHUKAMM B IIPOLIECCE PEIICHUS 3a4a4;

B3aMMOJEMCTBOBATh U HAXOJUTh 00IIME CLIOCOOBI padOThl; paboTaTh B IPyIIIE:
HaXOAUTh OOIlee pelleHHe U pa3peliaTh KOH(IMKTHI Ha OCHOBE COIVIACOBAHMS
HO3ULMM 1 yuéTa UHTEPECOB; CIIylIaTh NapTHEPA; GOPMYIUPOBATH, APTYMEHTUPOBATH
U OTCTanBaTh CBOE MHEHHE;

IPOrHO3UPOBAaTh BO3HUKHOBEHHE KOH(MIMKTOB MPU HAIUYUU Pa3HBIX TOYEK
3peHusl U paspeuiaTb KOHQJIMKTHI Ha OCHOBE Yy4yéTa MHTEPECOB M IO3MULUN BCEX
YYAaCTHHUKOB;

apryMEHTUPOBAaTh CBOIO IMO3MIUI0O W KOOPAUHUPOBATH €€ C NO3ULHIMU
NapTHEPOB B COTPYIHHUYECTBE IPH BbIPAOOTKE OOILEro pPEIIeHHs B COBMECTHOMU
NEATENBHOCTH;

BBIIIOJIHATh CBOKO 4YacTh PabOThl, JOCTHraTh KAauyE€CTBEHHOI'O pPE3yJbTaTa WU
KOOPAUHUPOBATH CBOM JIEVCTBHUS C IPYTUMH WICHAMU KOMAH/IbL;

OLIEHMBATh KAYE€CTBO CBOETO BKJIaJa B OOIIMM IPOIYKT.

Osnadenue yHu6epcantbHbIMU YUEOHLIMU PECYSIAMUECHBIMU OCUCM EUAMU:

CTaBUThb LIEJIM, BBIOMPATh U CO3/1aBaTh AJIFOPUTMbI JUJISl PEIICHUsI Y4eOHBIX
MaTeMaTHYECKUX MpooIem;

IJJAHUPOBATh U OCYILUECTBIIATDH IEATEIBbHOCTD, HANIPABICHHYIO HA PEIICHUE
3a/1a4 UCCIIEIOBATENIBCKOIO XapaKTepa.

dbopMynupoBaTh W yAEpPKUBaTH YUE€OHYIO 3aJady, COCTaBJIATh IUIAH U
MOCJICOBATEILHOCTD JICUCTBUI,

OCYUIECTBJISITH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOUMbIE KOPPEKTHUBBI;

KOHTPOJIMPOBATh MPOLECC U PE3yJbTaT yueOHON MaTeMaTH4YECKOM
NEATENBHOCTH;

aJIeKBaTHO OLIEHUBATh MPABUIILHOCTh WJIM OIIMOOYHOCTD BBIMOJHEHUS yUEOHOM
3a/1auu, €€ 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ pEIIeHUS;

CJIMYaTh CHOCOO JNEHCTBUSA M €ro Pe3ysbTaT ¢ 3aJaHHBIM ATAJIOHOM C IIEJbIO
0OHapyKEeHHsI OTKIIOHEHUH U OTIMYHM OT 3TAJIOHA.

IpEeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IPU PELLICHUHN Y4eOHOI
3a/1a4u;

NOHMMATh MPUYUHBI, 10 KOTOPBHIM HE OBLI JOCTUTHYT TpeOYEeMBbI pe3ynabTaT
JESITeIbHOCTH, OINPEAENATh MO3UTHUBHBIE M3MEHEHHs] U HalpaBlieHUs, TpeOyrouue
najabHerIel padoThl;

peryJiMpoBaTh Clioco0 BBIPAKEHUS IMOLHIH.

NPEAMETHBIE PE3YJIBTATBI

Pe3ynbrarel ocBoeHus: yuebHoro npeamera «Marematuka (BKitouas anreopy,
reOMETPUIO, BEPOSATHOCTh M CTAaTHCTUKY)», pacHpeleseHHble MO TojaM OOydyeHwus,
bopMyIHpyIOTCS 10 NPUHLUITY JOOABIECHUS HOBBIX PE3YJITATOB OT rOJia K IOy, yKe
Ha3BaHHBIEC B IPEIBIAYIINX TOJaX MO3ULUH, KaK IIPABUIIO, TOCIOBHO HE IIOBTOPSIOTCS,



HO YYMTBIBAIOTCS (PE3yJIbTaThl OYEPEAHOr0 TroJa M0 YMOJYAHUIO BKIHOYAIOT
pe3yNbTaThl MPEABIAYIIUX JIET).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATEI OCBOEHU S ITPUMEPHOI
PABOYEN ITPOI' PAMMBI KYPCA «AJITEEPA» (ITO TOJIAM OBYUEHU )

OcBoeHue yueOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIETro
oOpa3oBaHHsl JODKHO OOECreyrBaTh JIOCTHKEHHE CIEAYIOIIUX MPEAMETHBIX
00pa30oBaTENbHBIX PE3YJIBTATOB:

7 KJIIACC

Yucna u évtuucnenusn

BreinonHaTh, codeTrass yCTHbIE W NHUCBMEHHBIE NPUEMBI, apu(PMETHUECKUE
JNEUCTBUS C PAlMOHAIBHBIMU YHACIIAMU.

HaxoauTh 3Ha4Y€HUSI YHUCIOBBIX BBIPAKEHUM; MPUMEHSIThH Pa3HOOOpa3HbIE
CrocoObl M TMPUEMBI BBIUUCICHUS 3HAYEHUW APOOHBIX BBIPAKEHUH, COIEp KaIInX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexomuts OoT omHOW (OPMBI 3aMKMCH YUCET K JAPYyrod (mpeoOpa3oBHIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATHUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JIECATHYHYIO JIpoOb). CpaBHUBATH U
YIOPSAA0YMBATH PALIMOHAIBHBIE YUCIIA.

OKpyTIJIsTh Ynca.

BBINONHATE IPUKUAKY M OLEHKY pE3yJibTaTa BBIUYMCICHUM, OLCHKY 3HAYCHUU
YHUCJIOBBIX BBIPAKECHUM.

BrInonHATh AEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU IMOKA3aTENISIMU (C OMOPOit
Ha CMPaBOUYHYIO0 UHGOPMAIIUIO).

[IpuMEHITh NPU3HAKYU JAEITUMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPaJIbHBIX



YUCEN.

Pemiats mpocreiilirie NpPakTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBSI3aHHBIE C
OTHOIIICHUEM  BEJIWYMH,  MPONOPLUHOHAIBHOCTHIO  BEJIMYUH,  MPOIEHTAMH,
MHTEPIPETUPOBATH PE3YJIBTATHI PEIICHUS 337a4 ¢ YUETOM OTpaHUYEHUH, CB3aAHHBIX CO
CBOMCTBAMH pacCMaTPUBAEMBIX OOBHEKTOB.

Anzeopauueckue eviparxceHus

OpueHTHpOBaTbCd B TOHATHUAX M ONEpPUPOBaTh Ha 0a30BOM  YpOBHE
anreOpanyeckor TepMUHOJIOTHEH U CUMBOJIMKOM.

Haxomute 3HadeHWs OYKBEHHBIX BBIPOKEHUN TIPU 3aJlaHHBIX 3HAYCHHUSIX
NIEPEMEHHBIX.

Brinonuats npeoOpa3oBaHus 1IE0T0 BHIPAXKEHUSI B MHOTOUJICH ITPUBEICHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPBITHUEM CKOOOK.

BBINONHAT YMHOXEHHE OJHOYJIEHAa HAa MHOTOYIEH M MHOTOWIeHa Ha
MHOTOWIEH, MPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI M KBajipaTa pa3HOCTHU (C OMOpon
Ha CIIPaBOYHYIO HH(POPMAIIHIO).

OcCylIecTBIATh PA3JIOKEHUE MHOTOWICHOB Ha MHOXHUTEIW C T[OMOIIBIO
BBIHECEHHUS 32 CKOOKHM OOIIEero MHOXKHTENS, TPYIIUPOBKH CJIATa€MbIX, MPUMEHECHHUS
(dhopMyI1 COKpaIIEHHOTO YMHOKEHUS (C ONOPOM Ha CIIPABOUYHYIO HH(OPMALIHIO).

[IpuMeHsTh peoOpa3zoBaHKsi MHOTOWICHOB JIJIS PEIICHUS PA3IMYHbIX 33/1a4d U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATLHON MPAKTUKH.

Hcnonb3oBaTh CBOMCTBAa CTENEHEH C HATypalbHBIMU MOKa3aTelsiMU I
npeoOpa3oBaHus BbIpAXKEHUH (C OMOPOI Ha CIPaBOYHYIO MH(OPMALIHIO).

Ypasenenusa u nepasencmea

Pemate sMHEHHBIE YpaBHEHHUS C OJHOM IEPEMEHHOM, IPUMEHSS IIpaBuia
Mepexo/ia OT UCXOTHOTO YPABHEHUS K PAaBHOCHIbHOMY emy. [IpoBepsTh, aBisercs Jin
YHUCJIO KOPHEM YPaBHEHHS.

NmeTts mpeacTaBieHre 0 Tpa@uyecKuX METOIax P PEIICHUH JIMHEHHBIX
YPaBHEHHI U UX CHUCTEM.

[logOupate mnpuMepbl Map 4YUCEN, SBISIOMIMXCS PEHICHUEM JIMHEWHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM MJIOCKOCTH rpadvK JIMHEWHOTO YPABHEHUS C IBYMS
MEPEMEHHBIMU; TIOJIB3YSCh IpadUKOM, TPUBOIUTH MIPUMEPHI PEIICHUS] YPaBHEHUSI.

Pemiath cucteMsl BYX JUHEWHBIX YPABHEHHUU C ABYMS MEPEMEHHBIMHU, B TOM
gucie rpaduvecku (C Ormopoi Ha aNTrOpPUTM YIEOHBIX JIEHCTBHIA).

CocraBisTh (OCJIe COBMECTHOTO aHAIM3a) U peliaTh JIMHEHHOE YpaBHEHUE WU
CUCTEMY JIMHEHHBIX YypaBHEHUW TIO YCJIOBHUIO 3aJlauyd, HHTEPHPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJauM MOTYYEHHBIN pe3ynbTar.

Koopounamot u cpagpuxu. @ynukyuu

N300pakath HA KOOPJAWHATHOM TIPSIMOM TOYKH, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KH, MHTEPBAJbl, 3alMCHIBATh YKCIOBBIE TPOMEXYTKU Ha
anre0pandecKoMm sI3bIKe.

OTMeuaTrh B KOOPJIMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJHUHATAM;
cTpouTh rpaduku muHEHHBIX GyHKINH. CTpouTh rpaduk ¢pyHkimu y = kx + b.

OnuceiBaTh C TOMOIIBIO (DYHKIMI HW3BECTHBIE 3aBUCUMOCTH  MEXIY



BEJIMYMHAMH (110 aJITOPUTMY Y4YeOHBIX JIEMCTBUMN): CKOPOCTh, BPEMs, PAaCCTOSHHUE;
IIeHa, KOJIMYECTBO, CTOUMOCTD; MPOU3BOAUTEIHHOCTD, BpeMs, 00bEM PabOTHI.
HaxoauTe 3HaueHne PyHKIIUU 110 3HAUYCHHIO €€ apryMeHTa.
[Tonumats rpaduyeckuil crocod MNpeICTaBICHUS W aHajdu3a HHGOPMAIIUU;
W3BJICKATh M HHTEPIIPETUPOBATH MH(DOPMAITHIO U3 TPAPUKOB PEATHHBIX MPOIECCOB H
3aBHCHUMOCTEH.

8 KJIACC

Yucna u eéviuucnenusn

Hcnonb30BaTh HadallbHBIE MPEACTABICHUS O MHOMXECTBE JAEHCTBUTEIIBHBIX
yucen NIl CPaBHEHMS, OKPYIJICHUSI M BBIYMCIICHUN; M300paxaTh ACHCTBUTEIIbHBIC
Yyycila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATh MOHSATHE apU(METHUUYECKOTO KBAJPaTHOTO KOPHS; HAXOJIUTh
KBaJpaTHbIE KOPHH, HCIIONB3Ys MPU HEOOXOIUMOCTH KaJIbKYJATOP; BBIMOJIHATH
mpocTeiiime MpeoOpa3oBaHUsl BBIPAXKEHUHM, CoOJEpKallUX KBaJApaTHBIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MAaJIbIX YHCENT C MOMOIIBIO JECSITHYHBIX
npoOeii u crerneHeit yucna 10.

Anzebpauueckue svlparxceHus

[IpumeHATP TOHATHE CTENEHM C LEeJbIM  II0Ka3aTeJeM, BBIIOJHATH
npeoOpa3oBaHUs BBIPAKEHUM, COIEpXkKaIlMX CTENeHU C IEeNbIM ToKaszareineM (c
MCIIOJIb30BAaHUEM CITPAaBOYHON WH(MOPMAITUH).

BrINMOMHATE HECIOXXHBIE TOXIECTBEHHbIE MNPEOOpa3oBaHUsl PaIMOHAIBHBIX
BBIPQXKEHUI HAa OCHOBE IMPaBUJI JECUCTBUI HaJl MHOTOWIEHAMHU U alreOpanyecKuMu
TPOOSIMH.

PackiianpiBaTh KBapaTHBIN TPEXUIIECH HA MHOKUTEIH.

[IpuMeHsaTh peoOpa3oBaHUsl BBIPAKEHUHN JJIs1 PEIICHUs] Pa3IMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTbHON MPAKTUKH.

Ypasenenusa u nepasencmea

Pewiath nuHelHbIE, KBaJpaTHbIE YpaBHEHUS (C MCIOJIb30BAHHEM CIPABOYHOMU
uH(pOpMaIMK) U paIlMOHAJIbHBIE YpaBHEHUS, CBOSIIMECS K HUM, CHUCTEMBI JBYX
YPaBHEHHM C ABYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEUILINE UCCIEAOBAHNS YPABHEHUH U CUCTEM YPABHEHUH, B TOM
YHUCJIe C TMPUMEHEHHUEM TpapUUeCKUX NPEICTaBlIeHUN (yCTaHABIWBATh, MUMEET JIU
YpaBHEHHUE WJIM CUCTEMa YPaBHEHUW PEICHHS, €CIIM UMEET, TO CKOJIbKO, U TIp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JICUCTBUMH.

[lepexoauTh OT CJOBECHOW (OPMYIUPOBKH 3aJaun K €€ anreOpanyeckoiu
MOJENM C TIOMOIIBKD COCTAaBJICHHUS YPAaBHEHUS WM CUCTEMbl YpAaBHEHHI,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3yNbTaT.

[IpuMEHSTh CBOMCTBA YUCIIOBBIX HEPABEHCTB 11 CPABHEHMS, OLICHKH; pellaTh
JIMHEWHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOM M MX CHCTEMBI; JaBaTh IpauiecKyro
WJUTIOCTPALIMIO0 MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dyukyuu



OnepupoBarh Ha 0a30BOM YpOBHE (DYHKIIMOHAJIbHBIE TMOHATUS M S3BIK
(TepMHHBI, CUMBOJMYECKHE OOO3HAYCHWSI), OMPENEIATh 3HAUYCHHUE (PYHKIUU TI0
3HAYCHUIO apTyMEHTA; ONPEACIISITh CBOMCTBA (PYHKITUH TI0 €€ TpaduKy.

Ctpouts rpaduKH dIeMeHTapHbIX byHKIM Brma, Yy = X5, y=x2,y =+x ,y=

k; onuceiBaTh CBOMCTBA YMCIOBOM (hyHKITHU 110 €€ rpaduKy (Mpyu HEOOXOAUMOCTH C
X

HaIpaBJISIOLIEN TOMOIIBIO).

9 KJIACC

Yucna u éviuucnenusn

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIBHBIE U HPPALIMOHAIIBHBIC YHCIIA.

BoinonsaTh apudmeTrueckue AeUCTBUS C pallMOHATBHBIMUA YUCIAMH, COYETasI
YCTHBIE W TIMCHbMEHHBIE NPUEMBI, BBINOJHATH BBIUMCIEHUS C WPPAUUOHAIBHBIMU
YUCIIAMH.

Haxonuts 3HaYE€HUS CTEMEHEN C UETbIMUA OKA3aTENSIMA U KOPHEW; BBIUUCIIATh
3HAYECHMS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh JCUCTBUTEIIBHBIE YHUCIA, BBINOJHATH MNPUKUAKY pPE3yJbTaTa
BBIUHCJICHU, OLICHKY YHCIJIOBBIX BBIPAXKECHUM.

Ypasnenusa u nepasencmea

PemaTte nrHelHbIE M KBAaJpaTHBIC YPAaBHEHUS, YPABHEHUS, CBOJSIIMECS K HUM,
MpoCTeNIInEe APOOHO-PAlMOHAIBHBIE YPABHEHMUS.

Pemate mpocreimine CUCTEMBl JBYX JIMHEWHBIX YPAaBHEHUUW C JABYMs
[IEPEMEHHBIMU U CUCTEMBI JIByX YPABHEHHM, B KOTOPBIX OJHO YPAaBHEHUE HE SIBJISIETCSA
JUHENHBIM (110 BU3YaJIbHOM OIope).

Pemate mpocreiinme TEKCTOBbIE 3a7aud anreOpandeckKuM CIIOCOOOM C
IIOMOIIBIO COCTABJICHHWS YPABHEHUS WA CHUCTEMbl JBYX YPaBHEHUW C JBYMS
[IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUILINE UCCIEAOBAHNS YPABHEHNN U CHCTEM YPAaBHEHUH, B TOM
qucjae ¢ NpUMEHEHHEeM TrpaduyecKux MpeAcTaBleHU (ycTaHaBIUMBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUS, €CTIU UMEET, TO CKOJIBKO, U TIp.).

PemaTe nuHEilHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300pa)kaTh
pElIEHNEe HEPAaBEHCTB HA YMCIOBOW MpPSMOW, 3alMCHIBATH PELIEHWE C MOMOIIBIO
CUMBOJIOB.

PemaTe cuctembl TMHENHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKIIIOYAIOIIINE
KBaJpaTHOE HEPABEHCTBO; M300pa)xaTh pelIeHNE CUCTEMbl HEPABEHCTB HAa YMCIIOBOM
MPSAMOM, 3aIUCBIBaTh PELUICHUE C TIOMOIIBI CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA PU PELICHUY PA3JIMYHBIX 33/1a4.

Dyukyuu

Pacno3naBate (GyHKIMM U3y4deHHBIX BHAOB. Iloka3biBaTh CXeMaTHUYECKH
pacIoIoKEHUE Ha KOOPAUHATHOM IJI0CKOCTH TpaduKoB pyHKIKi Braa: Y = KX, y = kx

a2 3 _ y
+h,y=ax +bx+c,y=x,y=yxYy —i; B 3aBUCHUMOCTH OT 3HAYeHHU

K03((PUITMEHTOB; ONMUCHIBATH CBOWCTBA (DYHKITUH.
CTpouTh U U300paKaTh CXEMaTUYSCKH TpadUKH KBaJAPATUIHBIX (DYHKIIHIA,



OIHCHIBATh CBOIMCTBA KBAIPATUUHBIX (PYHKIIMH 10 UX rpaduKam.

Pacno3naBaTh KBaapaTHuHyl0 (QYHKLIHIO MO (QopMyJe, TPUBOAUTH IMPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPHUU.

Apugpmemuueckan u 2eomempuueckan npozpeccuu

Pacno3HaBaTh apu(p)METHUECKYI0 U T€OMETPUUECKYIO ITPOTPECCUN TIPU Pa3HBIX
croco0ax 3a7aHusl.

BbIMONMHATE  BBIYMCIEHUST C  HUCHONB30BaHHMEM (opmMya N-To  4ieHa
apu(pMeTUYECKO W TEeOMETPUYECKOM MpPOrpeccuil, CyMMBbl MEpPBBIX N YJIEHOB (C
OTIOPOM Ha CHPABOYHYIO0 HH(GOPMAIIHUIO).

Pemate 3a1a4u, CBA3aHHBIE C YUCIOBBIMHU MOCIEA0OBATEIBHOCTAMHU, B TOM YHCIIE
3alayd U3 pEANbHOM KU3HH (C HCIIOJIB30BAHUEM KaJIbKYJISATOPa, LHA(PPOBBIX
TEXHOJIOTHM).

IIJTAHUPYEMBIE TITPEAMETHGIE PE3YJIbTATHI OCBOEHU S ITIPUMEPHOI
PABOYEW I[TPOI'PAMMBI KYPCA «TEOMETPHI» (ITO TOJAM OBYUEHU)

OcBoenue yueOHOro kypca «l'eoMeTpus»» Ha YpOBHE OCHOBHOIO OOIIETO
oOpa3oBaHHsl JODKHO OOEcrneyuBaTh JIOCTHKEHHE CIEAYIOIMX MPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIHTATOB:

7 KJIIACC

Pacnio3naBaTh u3y4eHHBbIE T€OMETPUUECKUE (DUTYPHI, OTIPEACIISITh UX B3AUMHOE
pacroiokeHne, M300pakaTb TE€OMETPUUYECKHE (UTYPBI, BBIMOIHATH YEPTEKU TI10
yCcioBUIO 3a1aud. M3MepaTh JMHEHHBIE W YIJIOBbIE BEIWYMHBI. Pemiath 3a1auu Ha
BBIYMCIICHUE JITTUH OTPE3KOB U BEJIMYUH YTJIOB.

JenaTth rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH MIPEAMETOB B peaibHOM
KU3HU, Pa3MEpPOB TMPHUPOJHBIX OOBEKTOB. Paznmnuarh pa3Mepbl 3THUX OOBEKTOB IO
MOPSIKY BEJIUUMHBI.

CTpouTh 4epTEKH K TECOMETPUUECKUM 3a7a4am (C UCTI0JIb30BAHUEM CMBICIIOBOM
OTIOPBI: HABOJIAIIME BOMIPOCHI H/WJIA aJITOPUTMA yUeOHBIX JCHCTBUM).

[Tonp30BaThCAd MpPU3HAKAMM  PABEHCTBA TPEYTrOJIbHUKOB, HCIOJIb30BATh
MPU3HAKKU U CBOIMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUU 3aa4.

[IpoBoauTh,  J1OKAa3aTENbCTBA  HECJIOXKHBIX  T'C€OMETPUYECKHUX  TEOPEM.

[Tonp30BaThCs MPU3HAKAMHM PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MeEJIMaHbl, TPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B
pelIeHn: TEOMETPUUECKUX 3a1a4 (C UCIIOIb30BaHUEM 3PUTEILHON HATJITHOCTH U/UJTH
BepOaNbHON OMOPHI).

OnpenensTe napamieIbHOCTh MPSMBIX C TTIOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT C
HUMHU cekymasi. OnpeaensaTe NapalieIbHOCTh MPSMBIX C IMOMOIIBIO pPaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSAMOU A0 TOUEK APYTrOU NPsIMOM.

Pemate 3a1aun Ha KJIeT4aTol Oymare.

[IpoBOANTE BHIUUCIICHUS U HAXOJUTh YUCIIOBbIE U OYKBEHHBIC 3HAYCHUS YTJIOB
B F€OMETPUYECKUX 33J]a4axX C UCIOJIb30BAHUEM CYMMBI YTJI0B TPEYTOJILHUKOB U



MHOT'OYT'OJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX TMpPU TEPECEUCHUU JIBYX
MapAJUICIBHBIX MPAMBIX CEeKyllerd. Pemare mpakThueckne 3aJadyd Ha HAXOXKICHUE
YIJIOB.

HNmeTh npeacTaBiaeHne 0 MOHATHE TEOMETPUUECKOTO MECTA TOUEK.

DopMyIUpPOBaTh OMPEACICHHUS OKPY>KHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, TOJIb30BAThCSI MX CBOMCTBAMHU. Y METh NMPUMEHATH 3TU CBOWCTBA IPHU
pellieHuy 3a7ad.

OpHEHTUPOBATHCA B MOHATHAX: OMMCAHHAA OKOJIO TPEYTOJbHUKA OKPY>KHOCTD,
IIEHTP ONMHCAaHHOU OKpYyXHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (haKTaMU O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCA B OHOM TOUYKE, K O TOM, YTO
CEpEIMHHBIE MEPIEHAUKYIISIPbI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B OJIHOU
TOYKE.

OpueHTUpOBaThCS B TOHATUSIX U ONEPUPOBATh Ha 0a30BOM YpPOBHE:
KacarelibHasg K OKPY>KHOCTH, TEOpeMa O MNEPHNEHIMKYISIPHOCTH KacaTeJbHOU U
paanyca, NPOBEJEHHOTO K TOUKE KaCaHUSI.

NmeTp mipencTtaBieHHE O MPOCTEUIIMX TE€OMETPUUYECKUX HEPABEHCTB, HX
MPAKTAUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T'€OMETPHUYECKUE MOCTPOCHUS C MOMOIIBIO ITUPKYISA H
JIMHCHKHU.

8 KJIACC

PacniosHaBath OCHOBHBIE BHZIBl  YETBIPEXYIOJBHUKOB, HX  DJIEMEHTHI,
ITOJIb30BAaThCS UX CBOMCTBAMU IIPU PELIEHUU TEOMETPUUECKUX 3a/1a4.

OpueHTHpOBaThHCS B MOHITHUM — TOYKHA NEPECEYEHUs MEIHWAH TPEYTOJbHHUKA
(eHTpa Macc) B pelieHuy 3aau.

Bianets noHsATHEM CpEAHEN JTMHUM TPEYTOJIbHUKA U TPAIELIUU, TPUMEHSTh UX
CBONCTBA IIPU PEUIEHUHN NPOCTEUIINX FEOMETPUUECKHX 3a1a4. FIMeTh IIpecTaBiIeHE
o teopeme dajieca U TeopeMe O NPOMOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS
pelIeHUs MPAKTUYECKUX 3aa4 (C Oopoil Ha 3pUTENIbHYIO HArJISAHOCTB).

[TpuMeHATh NpU3HAKM NOAOOUS TPEYrOJIbHUKOB B PEIICHUU HECIOKHBIX
r€OMETPUYECKUX 3a/1a4.

[Tonb3oBaThess Teopemoit I[ludaropa mns pemieHuss TEOMETPUUECKUX U
IIPAKTUYECKUX 3a/1a4.

Brnagerp nOHATHAMM CHHYCa, KOCHMHYCa M TaHI€HCAa OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYrojbHUKA. [l0JIb30BaThCsl 3TUMHU TMOHATHUSAMH JUISl PELICHHUS
MPaKTUYECKUX 3aJ]1a4 (MIpU HEOOXOIUMOCTH C OTOPOW Ha aJITOPUTM MPABUIIA).

Beruucnare  (pa3nuuHbIMM - criocoO0amu) (C OMOpPOM HA  CIPABOYHYIO
uH(OpMaIMIO) IUIOIIA[b TPEYroJbHUKA U IUJIOIMIAJM MHOTOYTOJBHBIX (UTYD
(m0NB3yACh, I HEOOXOAUMO, KANbKYISITOPOM). [IpuMEHATh MoTyYeHHbIE YMEHHUS B
MPAKTUYECKUX 3a1a4aXx.

Bianerp NOHATHAMM BIMCAaHHOIO M LEHTPAIBHOIO YIJa, HCIIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIVIAX, YIVIAX MEXAY XOpAamMH (CEKYIIMMH) U yIJIe MEXAY
KacaTeJIbHOM M XOPJAOM NPU PELICHUHN NPOCTEUIINX FT€OMETPUYECKUX 3a1a4.



Bnagerp MOHATHEM ONMHCAHHOTO YETHIPEXYTOJbHUKA, NMPUMEHATH CBONCTBA
OMMHUCAaHHOTO YETHIPEXYTONBHHUKA MPH PEIISHUH MPOCTEHIIINX 3a/ad.

[IpumeHsATh MONMyYeHHBIC 3HAHUS HA TPAKTUKE — CTPOUTh MATEMAaTHYCCKUE
MOJICIH TS 33[a4 pealbHOM KU3HU M MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHS C
NpPUMEHEHHEM TIOJ00MS ¥ TPUTOHOMETPUH (TMOJIB3YysICh, TAE HEOOXOIMMO,
KaJIbKYJIITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPHIX YTIIOB, HAXOAUTD C UX MTOMOIIBIO
pa3iIMyYHbIE AJIEMEHTHI IPSAMOYTOJIBHOTO TPEYTOJbHUKA («PELICHUE MPSIMOYTOJIbHBIX
TPEYroJabHUKOBY»). HaxomuTs (C NOMOIIbIO KaNbKYJISATOpa) IJIUHBI U YIJIBI JAJIs
HETa0JIMYHBIX 3HAYECHUH.

[Tonp30BaTbess (opMyslaMu NPUBEIACHHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKIECTBOM JUISl HAXOXJEHHUSA COOTHOUIEHUMH MEXIy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO UH(OPMAIIHIO).

Hcnonb30BaTh TEOPEMbI CHHYCOB M KOCHHYCOB JJII HAaXOXKIEHUS Pa3THYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEILICHUE TPEYTOJIbHUKOBY ), IPUMEHSATh UX TP PEIICHUH
MPOCTEUIINX T€OMETPUUECKUX 3aau.

Bnanets NOHATHSAMU IpeoOpa3zoBaHus MOJA00HUS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX uryp. Iloap30BaThCs CBOMCTBAMHU 110100US TPOU3BOJIBHBIX (QUTYD, YMETh
BBIUUCIIATh JUIMHBI U HaXOJOUTh YIJbl Y MOAOOHBIX (uryp (o ajroputMy y4eOHBIX
nevicreuit). IlpuMeHsTh cBoMcTBAa MOAOOMS B MPAKTHYSCKUX 3a7adax. YMETh
MPUBOJIUTH MPUMEPHI NOJOOHBIX (PUTYP B OKPY’KaIOILLEM MUPE.

[Tonb3oBaThCa TeOpeMaMH (IO BU3YyalbHOW OMOPE) O MPOU3BEIECHUN OTPE3KOB
XOpA, O IPOU3BEIAEHUHN OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpamMH, MOHUMATh HMX TE€OMETPUYECKUH U (PU3HUECKUI
CMBICJI, IPUMEHSTh X B PELICHUN T€OMETPUUYECKUX U (Pu3nyeckux 3anad. [[pumeHsTs
CKaJISIpHOE MPOU3BE/ICHUE BEKTOPOB JJIsl HAXOKICHUS JUIUH U YTJIOB.

[Tosp30BaTHCA METOOM KOOPJAMHAT HA TUIOCKOCTH, IPUMEHSATDH €r0 B PEILIEHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnagete MOHATUSMHM NPaBWIBHOIO MHOTOYTOJIBHHMKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI 1yTH OKPY>KHOCTHU M PaAMaHHOW MEpBI yTria, yMETh BBIUHCIATH IUIOAAb Kpyra
M €ro 4Jacteil (C omopoi Ha crnpaBoyHYyr wHpopMaiuio). [IpuMeHsaTs mosydeHHbIC
YMEHUS B MPAKTHYECKUX 3a/1a4ax.

Haxonuth ocu (MM LIEHTPHI) CUMMETPUU (QUTYP, NPUMEHSTH JIBHXKCHHUS
MJIOCKOCTH B MPOCTEHIINX CITydasx.

[IpuMeHsATh MoNy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJEINU JJI 3a/1a4 peaibHOM JKU3HU U MPOBOJIUTH COOTBETCTBYIOIIME BHIYUCIICHHUS C
MPUMEHEHUEM TMOA00US W TPUTOHOMETPUYECKHX (YHKIMI (MOJb3ysACh, TlE
HEO00XO0JIUMO, KATBKYJISITOPOM).



TIJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATEI OCBOEHU S ITIPUMEPHOM
PABOYEH ITPOI' PAMMBI KYPCA «BEPOSTHOCTb U CTATUCTUKA» (TTO
I'OJAM OBYYEHMN )

[TpenMeTHbIE pe3ynbTaThl OCBOCHHS Kypca «BeposiTHOCTB U cTatuctuka» B -9
KJIaCCaX XapaKTEpU3YIOTCS CIECIYIOIUMHU YMEHUAMMU.

7 KIIACC

Yurare wuHOpMaIMIO, TPEACTABICHHYIO B Ta0nWiax, Ha [auarpammax;
NpEICTaBIATh JlaHHbIE B BUJE TaONHUI, CTPOUTHh JUArPaMMbl (CTOJIOMKOBBIE
(cToyOuyaThie) U KPYroBbI€) 10 MacCHBaM 3HAYCHUM (C MCIOJIb30BAHUEM 3PUTEILHON
HaIJISIIHOCTH W/WiH BepOalibHOM OMOPHI).

OnuceiBaTh W WHTEPHPETHPOBATH  pEalbHBIC  YWCJIOBBIC  JIAHHEIC,
MpE/ICTaBJIICHHbIC B TA0JIUIIAX, HA IUarpaMmax, rpaukax.

OpueHTHPOBATHCS B IOHATHSIX U OTICPUPOBATH UMHU Ha OA30BOM YPOBHE:
cpennee apupMeTnyecKoe, MeiaHa, HauboJIbIlee U HAaMMEHbIIIee 3HAYCHH S, pa3Max.

Nmetrs mnpencraBieHre O cioydyalHOM M3MEHYMBOCTM Ha TMpUMeEpax IIeH,

bu3NUecKUX BETUYUH, aHTPOIIOMETPUUECKUX JTAHHBIX; UMETh MPEJCTABICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

8 KJIACC

W3BnekaTtp W mpeoOpa3oBbIBaTh HH(POPMALIMIO, MPEACTABICHHYIO B BHUIE
Tabnui, auarpamMm, rpaduKoB; MPEACTABIATh JIaHHBIE B BHJIE TAOJUII, IUarpam,
rpaduKoB.

OnuceIBaTh NOCJIE COBMECTHOIO AHAJIN3A IAHHBIE C TOMOIIBIO CTATUCTUYECKUX
[IOKa3aTelIeld: CpPEeJHUX 3HAYEHWH M Mep paccenBaHus (pa3max, IUCHEpCUs U
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTs 4acTOThl YUCIOBBIX 3HAUEHUN U YAaCTOTHI COOBITHIA, B TOM YHCIIE IO
pe3yiabTaraM Uu3MEpeHud U HaOmoAeHUW (C  HCHOJIb30BAHHEM 3PUTEIILHOU
HaIJISIIHOCTH W/WH BepOaIbHOM OMOpHI).

HaxonuThe BEpOSITHOCTH CIIy4ailHbIX COOBITHI B OMbBITAX, 3HAs BEPOSTHOCTH
AJIEeMEHTapHbIX COOBITUM, B TOM YHCIE€ B ONBITAX C PABHOBO3MOXXHBIMU
AJIEMEHTapPHBIMU COOBITUSAMH (C UCIIOJIb30BAaHUEM 3PUTENIbHON HArJISIAHOCTU W/WIIN
BepOaNbHON OMOPHI).

Nmerps mnpencraBieHne o rpadUyecKux MOJIENSIX: JEPEeBO  CIy4aillHOIrO
AKCIIEPUMEHTA, AUarpaMMbl DUJIepa, YUCIIOBaAs MPSMAs.

OmneprpoBaTh MOHATHSAMH Ha 0a30BOM ypOBHE: MHOXECTBO, IMOAMHOMXECTBO;
BBITIOJHATH ONEpalii HaJl MHOXKECTBaMU: 00BbEANHEHUE, ITIEpeceUeHuE, JOMOTHEHHE;
MEPEUNCIATh  JJEMEHTbl MHOXKECTB; IPHUMEHSATh CBOMCTBA MHOXECTB  (C
WCIIOJIb30BAaHUEM BH3YaJIbHOM OMOPBI).

Wmets mpencraBieHne O rpauueckoM MpeICcTaBICHUE MHOXECTB M CBs3eH
MEXy HUMH JIJI ONMCAaHUS MPOIECCOB U SIBIEHUM, B TOM YHUCIIE MPU PEIICHUH 3a]1a4
U3 APYrux y4eOHbIX IPEIMETOB U KypCOB.



9 KJIACC

W3Bnekats u mpeoOpa3oBbIBaTh WH(GOPMALINIO, MPEACTABICHHYIO B Pa3IMYHbBIX
UCTOYHUKAX B BUAE TaOJNHI, JUarpamm, rpaukoB; MPEICTaBIsITh JaHHBIE B BUJC
Ta0IuIl, TUarpaMm, rpapuKoB.

PemaTe npocreiinime 3agaud OpraHu30BaHHBIM [IEPEOOPOM BapUAHTOB, a TAKXKE
C MCTIOIb30BaHNEM KOMOMHATOPHBIX MPABUI U METOJIOB.

HNwmets mnpencraBieHue 00 ONMUCATENBHBIX XapaKTEPUCTUKAX JUIsI MacCHUBOB
YHUCJIOBBIX IaHHBIX, B TOM YHCJIE CPEAHUE 3HAYECHUS U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HAUE€HUN M YaCTOTHI COOBITHSA, B TOM YHUCIE IOJIb3YAChH
pe3ynbTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOIIOJCHUH (C OMOpOi Ha CIIPABOYHYIO
uHpopMaIuio).

HaxonuThe BEpOATHOCTH CIIy4ailHBIX COOBITUH B HM3YyYEHHBIX ONbBITAX, B TOM
YHUCJI€ B OMNbBITaX C PAaBHOBO3MOKHBIMU AJIEMEHTApHBIMU COOBITUSMH, B CEpPUIX
WCTIBITAHHUM J10 TIEPBOIO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NmMers mnpeacTaBieHWE O CIyYalHOW BEJIMYMHE M O PaCIpPEIEIICHUU
BEPOATHOCTEM.

HmeTp mnpencTaBieHME O 3aKOHE OOJIBIIMX YHCET Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM HM3MEHUYHMBOCTH U O POJIM 3aKOHA OOJBLIMX YHCEN B
MIPUPOJIE U OOIIECTBE.



TEMATHUYECKOE INTAHHPOBAHUE

TemaTuyeckoe IUIAHUPOBAHUE U KOJIMYECTBE YacOB, OTBOJHMMBIX Ha OCBOEHUE Ka)XJOW TEMbl YYEOHOro MpeaMeTa
«MaremaTtuka» IIpumMepHON ananTUpPOBaHHON OCHOBHOW 00pa3oBaTENIbHON MporpaMmbl OCHOBHOTO OOIIEro oOpa3oBaHUs
oOyyaromuxcs ¢ 3aJep’KKOM MCUXUYECKOTO0 pa3BUTHUSA, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszaenoM [IpumepHoii
paboueii nporpammsl yueOHOTo IipenMera «Marematuka» 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOTO o011ero oopazoBanus. [1pu
sToM OpraHuzanusi BIpaBe caMa BHOCUTh HW3MEHEHHS B COJEP)KAHHWE M pacHpelelieHHe ydyeOHOro maTepuaja 1o rojaam
oOyueHusi, B IOCIEJOBATEIbHOCTh HM3YyUYEHUS TEM M KOJMYECTBO YacOB HAa OCBOEHHE KaXJOM TEMBbl, OIpEIEICHHE
OpraHu3alUOHHBIX GopM 00ydeHus u T... OOOCHOBAaHHOCTh JAHHBIX U3MEHEHUH ONpeesieTcs] BRIOpaHHBIM 00pa30BaTEIbHOM
opranuzauueid Y MK, nHIuBUayanbHbIMH NCUXO(PU3NYECKUMHU OCOOEHHOCTSIMU KOHKPETHBIX oOydaromuxcs ¢ 3I1P, crenensto
YCBOEHHOCTH HMMH YYEOHBIX TE€M, PEKOMEHJAlusMU 1O OTOOpY M aJanTaluyd Y4eOHOro marepuana IO MaTeMaTHKE,

MpeCTaBICHHBIMU B [[0sICHUTENRHOM 3aIIHCKE.

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I10 'OJAM OBYYEHMUA)

7 xuaacc (He meHee 102 1)

HaszBanmue
pa3nea (TeMbl)
Kypca (4uciao
4acoB)

OcHoBHOe corep:kaHue

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00y4AOIIUXCS
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Yucaan
BBIYMCJICHUS.
PanunonannHblie

qucJjaa
(25 1)

[TonsiTHE palOHATIBHOTO YUCIIA.

Apudmernueckue 1eHCTBHS C PalMOHATBHBIMUA YHACITAMHU.
CpaBHeHue, ynopsa04uBaHue palliOHAIBHBIX YHCEIL.

CreneHsb ¢ HaTypaJlIbHBIM [TOKa3aTEIIEM.

Perenne oCHOBHBIX 3a/1a4 Ha IpOOU, IPOLIEHTHI U3 PeaIbHOM
IIPAKTUKU.

[Ipu3Hakuy  OEIUMOCTH,  Pa3lOXKEHUS  HAa  MHOXKMUTEIH
HaTypaJIbHBIX YHCEIL.

PeasbHble 3aBHCUMOCTH. IIpsamas u oOpaTHas
IIPOIIOPLIUOHAIBHOCTH.

CucreMaTH3MpPOBATh U 000ralIaATh 3HAHUSI 00 OOBIKHOBEHHBIX
U JICCATUYIHBIX APOOSX.

CpaBHUBATH U YNOPSJA0YMBATH APOOH, MPEeOOPa30BBIBAS TIPH
HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B JICCATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO TPOOb.

IIpumensTh  pa3HoOOpa3Hbie  CHOCOOBI W MPUEMBI
BbIYNCJIEHUS] 3HAYEHUH JPOOHBIX BbIPAKEHM, COACPKAIINX
OOBIKHOBEHHBIE H  JCCATHYHBIC JApoOU: 3aMEHATh TpHU
HEOOXOAMMOCTH  JECATUYHYIO  JIpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHON, IPUBOIUTH BBIpAXKCHHE K (hopme,
Haubonee ynoOHOM My BBIYUCICHMI, NPeoOpa3oBBIBATH
NpOOHBIE BBIPAKEHUS HA YMHOXXCHHE WM JCJICHUE JECATUYHBIX
npo0el K ACHCTBUAM C IEIBIMUA YUCITaMH (IPH HEOOXOAMMOCTH C
HaIpPaBJISAOLIEH TTOMOIIIBIO).

IIpuBoauTH 4YMcI0BbIe U OYKBEeHHbIe NMPUMePbI CTEIECHU C
HATYpPaJIbHBIM TIOKa3aTelieM, OOBSICHSS 3HAYCHHUS OCHOBAHHS
CTENEHHU M MOKAa3aTeNls CTEIEeHH, HaXOIUTh 3HAYEHUs CTEIeHEH

Buma a" (a — mr0b0e palMoHaNIbHOE YUCIIO, N — HATypaabHOE
YHUCJIO0) C OMOPO Ha CIIPABOYHYIO HMH(POPMAIIHIO.

IlorumaTh cMBICA 3amHCH OOJBIIMX 4YHCEI C IOMOIIbIO

AeCATHYHBIX Apoleil M creneHed yucaa 10, npuMeHATh UX B

peajJibHbIX CUTYallMSX.

IIpuMeHSATH PU3HAKU JEIMMOCTH, PA3JIOKEHUSI HA MHOKHUTEIN
HaTypaJbHBIX YHCETI.

Pemath npocreiiiue 3a1a4M Ha YaCTH, TIPOLIEHTHI, IPOMIOPITUH,
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Ha HaXOXKJEHHUE IpoOH (MPOLIEHTA) OT BEJIMYUHBI U BEJIMYUHBI 10
e€ npobu (TIpoleHTy), Apodu (MpOoIeHTa), KOTOPBIM COCTABIISIET
onlHa BenuunHa oT gapyroi. IlpuBoauTh, pa3doupars,
OlIeHMBAThH PA3IMYHBbIC PEIICHUS, 3aIHCH PEUICHUN TEKCTOBBIX
3ajau.

Pacno3HaBaTh 1 00bACHATH, ONIMPASICh HA ONPEACTICHUS, IPSMO
IPONOPLUOHATILHBIE u o0OpatHO MIPOIOPLIMOHAIIbHBIE
3aBHCUMOCTH MEX]ly BEJIMYMHAMU; NPUBOJUTH MPUMEPbI 3TUX
3aBUCHUMOCTEl M3 peaJbHOr0 MHpa, U3 JPYIHX Y4eOHBIX

IIPEIMETOB.
Pemarp npocrelile NMpaKTHKO-OPHMEHTHPOBAHHbIE 3aJa4H
Ha  Japodu, TPOLEHTbI, TMPAMYKWW M  00paTHYIO

NPONOPUNOHATBHOCTH, IPONOPIHH.

Auaredpaunyeckue

BbIPaKEHHS
(27 u)

bykBeHnHbIe BeIpakeHus1. [lepemennsie. JlonmycTuMble 3Ha4YEHUs
nepeMeHHbIX. POPMYIIBL.

[TpeoOpazoBaHne OyKBEHHBIX BBIPAXXEHHH, PACKPbITHE CKOOOK
U IPUBEJICHUE [TOI00HBIX CIaracMblX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTelIeM.
MHoro4ieHsl. Cnoxenue, BBIUMTAHUE, YMHO>KEHUE
MHOrO4IeHOB.  DOpMysbl  COKpAIIEHHOIO  YMHOXCHHUS.
Pa3noxeHrne MHOTOWIEHOB Ha MHOKUTEIH.

OBjagers Ha  0a30BOM  yYpOBHe  ainre0panyeckoif
TEPMUHOJIOTUEN W CUMBOJIMKOW, NPHUMEHATH €€ B Ipolecce
OCBOCHHSA y4eOHOTO MaTepuaa.

Haxonurth 3Ha4yeHUs OYKBEHHBIX BBIPKCHHUI TP 33aaHHBIX
3HAYEHHSIX OYKB; BBIITOJHSTH BBIYHMCICHHS IO (POPMYJIIaM.
BbInoaHsATH 1peoOpa3oBaHus LEI0r0 BHIPAKEHHUS] B MHOTOYJICH
IPUBEJICHHEM MTOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbImotHATE  yMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH U
MHOTO4IEHa Ha MHOTOWIEH, MPUMEHSITh (OpPMYIBI KBaJpaTa
CyMMBI W KBaJpara pa3HOCTH C OIOPOW Ha CIPABOYHYIO
UH(pOpMaIHIO.

OcyuecTBAATh Pa3lI0KeHHE MHOTOWICHOB HAa MHOXHTEIH
MyTEM BBIHECEHHS 32 CKOOKH OOIIEro MHOXHUTESI, IPUMEHEHHUS
GbopMyIbl  pa3sHOCTH  KBajApaToB, (OPMyT  COKpAIIEHHOTO
YMHOKEHUS C OOPOH Ha CIPaBOYHYIO HH(POPMAIIHIO.
IIpumensith 1peoOpa3oBaHWE MHOTOWICHOB [UIS PEHICHUS
pa3NUYHBIX 3ala4 W3 MaTeMaTHKH, CMEXHBIX IPEIMETOB, U3
peanbHOM NPAKTHKH.

3HAKOMHTBCS ¢ HCTOPHEi Pa3BUTHS MATEMATHKH.
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YpaBHeHus
U HEpaBEeHCTBAa
20 v)

YpaBHenue, npaBuiia npeoOpa3oBaHus
PaBHOCHUJIILHOCTb YPaBHEHUH.
JInHeitHoe ypaBHEHUE C OJHOM IEPEMEHHON

ypaBHEHUS,

MIEPEMEHHOM, pelIeHrue JTMHEHHbIX ypaBHeHUH. Pemenue 3amau

C IOMOIIBIO YPAaBHEHUH.

Jlunetinoe ypasHenue c 08yMs nepemMeHHbIMU U €20 2PAPUK.
Cucrema ByX JUHEHHBIX YPaBHEHUH C ABYMS II€PEMEHHBIMH.
Pemennie cuctem ypaBHEHHMH CIOCOOOM TMOJCTAHOBKH H

CIIOCOOOM CIIOKEHUSL.

PemaTe JIMHEWHOE ypaBHEHUE C OAHON NIEPEMEHHOM, IPUMEHAS
NpaBHJIa TIEpexoa OT UCXOLHOTO YPaBHEHHs K PABHOCHUIBHOMY
emy 6ozee npoctoro Buja. IIpoBepsATh, SBISETCS JIM KOHKPETHOE
YHUCJIO KOPHEM ypaBHEHMUS.

IlopOupars mpuMepbl Hap YUCEN, SBISAIOLIUXCS PELICHHEM
JIMHEHHOT O YPAaBHEHMS C IBYMsl [IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO
yYpaBHEHHS C JBYMs MEPEMEHHBIMH (IIpU HEOOXOAMMOCTU C
UCIIOJIb30BAaHUEM CMBICIIOBOIM OIOpPBI); MOJIB3YACh TpaduKoM,
NPUBOAUTH NPUMePbI PEILCHUS YPABHEHUS.

Haxoauth pemieHHe CUCTEMBbI JBYX JIMHEWHBIX YPaBHEHHUU C
JBYMsI IEPEMEHHBIMU C OTIOPOM Ha aJITOPUTM YUEOHBIX 1€HCTBUH.
CocTaBasiTh M pemiaTh ypaBHEHUE WM CUCTEMY YPaBHEHUH 110
YCIOBHIO 33Ja4¥, HWHTEPIPETUPOBAaTH B COOTBETCTBUH C
KOHTEKCTOM 3aJauyd IOJIY4YEHHBIA pe3yJbTaT C OIOpPOM Ha
BOIIPOCHBIH IUIaH.

Koopaunarsi
H rpaduku.
DOyHKUMHU
(24 4)

Koopaunara Touku Ha npsMoi. YuciI0BbIE TPOMEKYTKH.
PaccTosHue Mexny 1ByMsl TOUKaMU KOOPJUHATHON NPSAMOHN
IIpssMoyrosibHas cUCTEMa KOOPAMHAT Ha INIOCKOCTU. [Ipumepst
rpaguKoB, 331aHHBIX popmynamu. UreHne rpadukoB peanbHbIX

3aBUCUMOCTEM.

[Tonstue Qynxuuun. I'padux ¢ynkumu. CpoiicTBa (QyHKUUI.

Jluneitnass  ¢ynkuus. Iloctpoenue rpaduxa

¢ynkuuu. I'paduk pynkunn y =kx +b.

JIMHEWNHOU

HN3o0paxars Ha KOOPJIMHATHOM MpSIMOH TOYKH,
COOTBETCTBYIOILIME 3aJaHHbIM KOOpAMHATaM, JIy4d, OTPE3KHU,
MHTEPBAJIbL; 3aMIMChIBATh UX HA AJIreOpandeckoM s3bIKe.
OTrMeyaTh B KOOPAMHATHON IJIOCKOCTH TOYKHU I10 33JaHHBIM
KOOpJIMHATaM; CTPOMTh TpaUKHU HECIOXKHBIX 3aBUCHMOCTEH,
3aJaHHbIX (OpPMYJIaMH, B TOM YHUCIIE€ C TMOMOIIbI HHU(POBBIX
nabopaTopuid.

IIpumensiTh, M3y4yaThb NpeuMMYyIIeCTBa, HUHTEPHPETHPOBATH
rpaduueckuii cnocod MpeACcTaBIeHUs U aHAIN3a pa3HOO00pa3HOM
AKHU3HEHHOH HH(pOpMaIHH.

OcBanBaTthb Ha 6a30BOM ypOBHE MOHATHE (YHKILIMH, OBJIaI€BATh
(YHKIIMOHATILHOM TEPMHUHOJIOTHEH.

Pacno3naBaTh nuHeiiHyro ¢yHknuoo Y = kx + b, omuchiBath
e€ CBOICTBa B 3aBUCUMOCTH OT 3HaueHUH K03 uimeHToB K u b
(pu HEOOXOMMOCTH C OMOPOM HA AITOPUTM IPABUIIA).
Crpours rpaduku nuneiiHON QyHkuuu, GyHkuny = kx + b
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Hcnoab3oBath nugpoBbie pecypehbl i IOCTPOSHHUS TPadhUKOB
(GyHKUIMN ¥ U3YYEHUS UX CBOMCTB.

IIpuBOIUTE IPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B pEaIbHbIX
Ipoueccax U sIBJICHUSIX.

IloBTOpPEHUeE

H 00001IIeHUe
(6 9)

HOBTOpeHI/Ie OCHOBHBIX IIOHSATHH U MCTOOOB KypcCa 7 KJ1acCca,

000011IEHNE 3HAHAIA.

BopiOupaTrb, TNpPUMEHATHL  CHOCOOBI  CpPaBHEHUSI  YHCElN,
BBIYHCIICHUM, npeoOpa3zoBaHuii BBIPAKEHUH, peLeHus
ypaBHEHUH MPU HEOOXOAUMOCTH C HANPABJISIOIIEH TOMOILIBIO.
OcymecTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMbIX JEHCTBUH U
CaMONPOBEPKY pe3yabTaTa BBIYHUCICHUH, MPeoOpa3oBaHUM,
IIOCTPOCHHUH.

Pemathb npocreiimme 3a1aum U3 peajibHOM KU3HU, IPUMEHSITH
MaTeMaTH4YeCKHe 3HAHUsl Ui pelIeHUs 3ajad U3 JpYrux
IPEIMETOB.

Pemars mpocreiilmme TeKCTOBbIEe 3aJa4d, CPaBHUBATh,
BbLIOHPATH CIOCOOBI PEIICHUS 3a]a4H.

8 kuacc (e menee 102 1)

HasBanmue
pasaesia (Tembl)
Kypca (4uci10

OcHoBHOE coacpkaHue

OcHoBHbIE BU/IBI 1eITEJIbHOCTH oﬁyqaloumxca

4acoB)
Yucna u KBanpatuslit KopeHb u3 uncna. [lonsmue 06 uppayuonaioHom | PopMyJHMpPOBATH ONpeaesieHNe KBAAPAaTHOTO KOPHS U3 YHUCIA,
BbIYHCJICHUS. yucne. [lecamuunvie npUOIUNCEHUA UPPAYUOHATILHBIX YUCEIL. apu(MeTUYECKOro KBaJIPaTHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaagparubie eticmeumenvhubie uucna. Cpasnenue 0elcmeumenbHulxX yucesl. |BA3YaJIbHON OIMIOPOM.

KOPHU

Apudmernueckuil KBaJpaTHbBII KOPEHb.

HpPlMeHﬂTb OICpalrii0 H3BJICUYCHUA KBaAPaTHOI'O0 KOPHS U3
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(15 q) VYpaBHeHue BU1a X = a YuCIa, MCMOJIB3Ys MPU HEOOXOAUMOCTH KAJAbKYJIATOP.
CaolicTBa apu(pMeTHIECKIX KBaJIpaTHBIX KOpHEH. | OneHMBATh  KBaJpaTHbIE KOPHU  LENBIMM  YHCIAaMU U
[IpeoOpa3oBaHue  YHUCIOBBIX  BBIPAKECHUH,  COAEPIKAIIUX | IECATUUHBIMU IPOOSIMH.
KBaJIpaTHbIEC KOPHHU. CpaBHUBaT ¥  yYNOPAJOYMBATH  pPALUOHAIBHBIE U
UPpalMOHAIbHBIC YHCIIA, 3aIIMCAHHBIEC C MIOMOIIBIO KBAJPaTHBIX
KOpHEH MpU HEOOXOMMOCTH C HAINIPABJISAIOUICH TOMOIIBIO.
HccnenoBars ypaBHEeHUE x2 = d, HaxXOAWTb TOYHBbIE U
npubnxEHHbBIe KopHU ipu @ > 0.
HcciaenoBarb CBOMCTBA  KBAaJpaTHBIX KOpHEH, IIPOBOJISA
YHCJIOBBIE DJKCIIEPUMEHTBI C HCIOJB30BAHUEM KAIBKYJIATOPA
(xoMIIBIOTEDA).
IIpuMeHsTL CBOMCTBA apU@METHYECKHUX KOpPHel s
npeo0pa3oBaHusi BbIPAKEHUIA.
BoinmosiHATH mpocTeiiline MNpeodOpa3oBaHHMA  BBIPAKEHUH,
coJiepKalliX KBaJpaTHble KOpHU. BbIpaxaTh nepemMeHHbE U3
TreOMETPUUECKUX U (pr3mdecKux (OopMyll pU HEOOXOAUMOCTH C
OIIOPO¥ Ha MPaBUIIO.
BoruncasaTe 3HAYEHHS BBIPAKEHUH, COAEpKAILUX KBAIPATHbIE
KOPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTH KaJIbKYJIATOP.
HUcnonb3oBarh B XOAE€ pelIeHHA 3a4ad  dJIEMEHTAapHBIE
MIPE/ICTAaBICHMS], CBSI3aHHbIE C MNPUOIMKEHHBIMU 3HAUYEHUSMU
BEJIMYUH.
3HAKOMUTHCS C UCTOPUEH Pa3BUTHA MAaTeMAaTHKH.
Yucna u Crenens ¢ nensiM nokasarenaeMm. CrangapTHas 3anuch yncia. | @opMyJMpoBaTh omnpejiejieHue CTEIEHH C LeNIbIM IToKa3aTelieM
BbIYHCJICHUS. Pa3zmMepbl 00bEKTOB OKpYKaOLIero Mupa (0T 3JeMEHTapHBIX (mpu HEOOXOUMOCTH IO BU3YaIbHOU OTOPE).
Crenensn YacTUI] 10 KOCMHUUYECKUX 00BEKTOB), JUINTEIBHOCTD MporeccoB | [IpeacTaBisiTh 3anuch OOJIBIINX U MAJIBIX YHCET B CTAHAPTHOM
¢ HeJbIM B OKPY’KAOILIEM MUDE. Buge. CpaBHHBATHL uKCIa W BEIUYMHBI, 3allUCaHHBIE C
1noKasareJjiemMm CBolicTBa CTEIEHU C LIEJIbIM IT0Ka3aTeNIeM. HCIoJIb30BaHueM cTenenu 10.
(7 9) Hcnoab3oBarh 3amMch 4YKCEll B CTaHJAPTHOM BHJIE IS

BBIPQ)XEHUSI Pa3MepOB OOBEKTOB, JIUTEIBLHOCTH IMPOLECCOB B
OKPY>KAOILIEM MUDE.
DopMyJMpPOBaTh, 3ANIMCHIBATL B CHMBOJIHYECKOH GopMe U
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HIIOCTPUPOBATL INPUMEpaMHU CBOICTBA CTEIICHU C OCIJIbIM

nokaszareieM (Mpd  HEOOXOAMMOCTH C  HCHOJIb30BaHUEM
BHU3YaJIbHOU OTIOPHI).
IIpumensiTh  cBoiicTBa  CcTemeHW s [peoOpa3oBaHus

BBIpOXKECHUH, COAEpX AIIMX CTENEHU C LEJIbIM IOKa3aTelieM C
UCIIOJIb30BaHUEM  CIIPaBOYHON uHGpOpManud. BpINOJIHATH
AeMCTBUS C 4YHUCJIaMH, 3alMCAaHHBIMH B CTaHJAPTHOM BHJIE
(YMHOKEHHE, [ICJICHHUE, BO3BEICHHE B CTCIICHB).

Anareopanueckue | KBagparneiii TpéxwiieH. Pasnoxxenue kBagpaTtHoro TpéxwieHa |Pacnmo3HaBaTth — KBagpaTHbBIH — TpEXWIEH,  YCTaHABJIMBATh

BBIPAKEHHUSI. Ha MHOKHUTEIIH. BO3MOYKHOCTH €T0 Pa3JI0KEHUsI HA MHOYKUTEIH.

KBaaparubiii PackimanpiBaTh Ha MHOMKHTEJIM KBAJIPATHBIA TPEXWIEH C

TpéxXuJieH HEOTPUIATENFHBIM JAUCKPUMUHAHTOM TpPU HEOOXOAMMOCTH C

(54) OIIOPOM Ha aJITOPUTM IIPABHJIA.

Anredpandeckne | AnreGpanyeckas ApoOsb. JlomycTumble 3HaUeHHs NIEPEMEHHBIX, | 3anucbIBaTh anreOpanyeckue BoipaxkeHns. Haxoaurs obnacth

BbIPAKEHHUSI. BXOJIALINX B anredpanveckue BoipakeHuss. OCHOBHOE CBOWCTBO | OTIPEAEIECHUS PallMOHAIBHOTO BhIPAXKEHUS.

Anredpandeckas | anredpanyeckoit 1poou. CokpareHue Jpooei. BbINOJHATH YKCIOBBIE MOJCTAHOBKH U BBIYMCJIASATH 3HAYCHHE

ApoOb Cnoxenue, BBIUMTAHMUE, YMHOXEHHE u JIeJIeHre | [poOH, B TOM YHUCIIE C TIOMOIIBIO KAIbKYISTOpA.

(15 49) anreOpanyecknx  ApoOeit. I[IpeoOpa3zoBanue BbIpakeHui, | @OpMYJIHMPOBATH OCHOBHOE CBOMCTBO aJlreOpandecKon Ipoou u

CoJIeprKalIuX anredpandeckue Ipoou. NPUMEHSTH €T0 [l Tpeo0pa3oBaHust Jpooeit.

BuinoaHATs JAelicTBUAI ¢ anreOpanvyecKuMu JApOOSIMU  TpHU
HEOOXOJUMOCTH C HampaBlsomeld mnomomipio. [lpuMeHsaTs
npeoOpa3oBaHus BBIpAKEHUW Ui pelieHus 3a1ad. Boipaxarh
nepemMeHnbie U3 Qopmyn (PU3NUYECKUX, TEOMETPUUYECKUX,
OTIMCHIBAIONIUX OBITOBBIE CHUTYallMH) TPH HEOOXOIUMOCTH C
HaIPaBJIAOLIEH TOMOILBIO.

YpaBHeHus KBaaparnoe ypaBaenue. Hemonnoe kBajpaTHOE ypaBHEHHE. Pacno3naBaTh KBaJpaTHbIE YpaBHEHUS.

1 HEPaBEHCTBA. dopMyna KOpHEHW KBaIpaTHOTO ypaBHEHUs. eopema Buema. |3anmcbiBaTh (opmMyJly KOpHEH KBagpaTHOTO ypaBHEHUS;

KBangparnbie Peienune ypaBHeHui, CBOASIIMXCS K KBaJpaTHEIM. [IpocTeiiiiine | pemiaTs KBaJApaTHbIe YPABHEHUSI — IOJIHBIE U HEMOJIHbIE (C

YPaBHeHHA JTpOOHO-pallMOHATIFHBIC YPABHEHUS. WCIIOIB30BaHUEM CIIPABOYHON MH(POPMAIIHH).

(15 9) Pemenne TekcTOBBIX 3amady ¢ ToMmolblo  kBajpaTHeIX | [IpoBoauTh  mpocTeiilmme  Mccie0BaHUSI  KBAJpPaTHBIX
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YpaBHEHU.

YpaBHEHUM.

Pemiats ypaBHeHHs, CBOJSIINECS K KBaPATHBIM, C IIOMOIIBIO
npeoOpa30BaHM U 3aMEHOM MTEPEMEHHOM C OMOPON Ha AIITOPUTM
MpaBuIa.

Hadaonats ¥ aHAJTM3UPOBATH CBSI3b MEXKAY KOPHSIMH H
KO3 dUIIMEHTaMH KBaIPaTHOTO YpaBHEHUS.

Ipumenamo meopemy Buema onsl peuienus
3a0au (C Ucnoab308anuem oopasya).

PemiaTth TeKkCcTOBBIE 3aJa4yd aIreOpanvdeckuM CIocoOOM:
MEePEXOIUTh OT CIOBECHOW (POPMYIMPOBKH YCIOBHS 3a/laddl K
anredpanveckoil Mojaenu MyTEM COCTaBICHHUS ypaBHEHUS (Tpu
HEOOXOAMMOCTH C  HAaNpaBISAIOMICH  IMOMOIIBIO);  peliaTh
COCTaBJICHHOE ypaBHEHUE; HHTEPIIPETUPOBATH PE3YIIbTaT.
3HAKOMHTHCS ¢ UCTOPHEH Pa3BUTHS alreOphI.

YpaBHeHus JluneliHOoe ypaBHEHHE C JByMs I€peMEHHBbIMH, €ro rpa¢uk, |Pacmo3HaBaTh JIMHCHHbBIC ypPaBHEHHUS C JBYMS IICPEMECHHBIMH.
U HEpaBEeHCTBA. MIpUMEPBI PELICHNS YPABHEHUM B 1IEJIBIX YKCIIAX. Crpouth rpaduKy JIMHEHHBIX YypaBHEHUH, B TOM YHCIIE
Cucremsl Pemenne cucreM [ByX JIMHEMHBIX YpaBHEHUH C JBYMS |HMCHOJIB3Ysl LH(pPOBbIe pecypcbl  (IIPH HEOOXOIUMOCTH C
YPaBHeHMIt nepeMeHHbIMHU. [IpuMepbl pellleHHs CHUCTeM HEJIMHEHHBIX | OTIOPOi Ha aliTOPUTM YUEOHBIX JICHCTBUN).
(13 v) YpaBHEHUU C IBYMsI IEPEMEHHBIMHU. Pa3znumuare napamienbHble U IEPECeKaouecs MpsMble 10 UX
I'pagpuueckass ~ unmepnpemayus  ypagueHuss ¢ O8yMs | yPABHEHUSAM.
nepeMeHHbIMU U CUCIEM YPAGHEHUL C 08YMsL NEPeMEeHHbIMU. Pemarb cucrembl [BYX JIMHEWHBIX YpaBHEHHH C JIByMs
Pemenne TeKCTOBBIX 3a/1a4 € IOMOILBIO CUCTEM YpaBHEHUH. NEPEMEHHBIMH MOJICTAHOBKOW U CIOKEHUEM.
PemaTep npocreiimme CUCTEMBI, B KOTOPBIX OJHO U3 YpaBHEHUI
HE SBJISETCS IUHEHHBIM IPU HEOOXOIUMOCTH C HANpaBJISIOLIEeH
IIOMOLIBIO.
Ilpueooumsv  cpachuueckyrwo  unmepnpemauuio  peuieHus
VpasHenus: ¢ 08yMs NepeMeHHbIMU U CUCeEM YPABHEeHUll ¢ 08YMsl
nepemeHHbIMU.
PemaTh TekcTOBBIE 32/1a4N ANTeOpaANIECKUM CIIOCOOOM.
YpaBHeHusn YucnoBble HEpaBEHCTBA U UX CBOICTBA. DopmyIMpPOBATH CBOIICTBA YHCIIOBBIX HEPABEHCTB,

U HEPABCHCTBA.

HepaBeHcTBO ¢ 01HOM nepeMeHHOM. JIMHEeTHbIe HEpaBEHCTBA C

WJUTFOCTPUPOBATH UX Ha KOOPJIWHATHOM MPSAMOM.
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HepasencrBa OJIHOM NepeMEeHHON M ux pemeHue. CucTeMbl JIMHEUHBIX IIpuMeHSATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.
(12 ) HEPaBEHCTB C OJIHOW MEPEMEHHOMN U UX pElICHUE. Pemiatp JMHEIiHBIE HEpPABEHCTBA C OJHOM IEPEMEHHOM,
N300pakeHre pelicHNs TMHEHHOTO HEPAaBEHCTBA M MX CUCTEM | M300paXkaTh pelIeHnEe HEPABEHCTBA HA YHCIIOBOM MPSIMOIA.
Ha YKMCIIOBOM IIPSMOM. Pemath cuctembl IMHEWHBIX HEPABEHCTB, N300paxaTh pelIeHre

CUCTEMbI HEpPAaBEHCTB Ha YHCIIOBOW MPSIMON ITPU HEOOXOIMMOCTHU
C BU3YaJIbHOM OIIOPOM.

DyHKINH. [Tonstue dynkuuu. OOnacTh omnpeaeneHuss 1 MHOXKECTBO HUcnonb3oBath  (QYHKIHOHAIBHYI0O  TEPMHHOJIOTHI0O H

OcHoBHbBIE 3HadueHui Ppynkuu. CriocoObl 3a1anHus yHKIIHMA. CHUMBOJIMKY.

MOHSITHUS I'padpux pynxuuu. CpoiicTBa GyHKIMH, UX OTOOpakeHHE HA | BLIYMCAATH 3HAYeHust (QYHKIUH, 3aaHHBIX (GopMyaaMu (TIpu

(59 rpaduke. HEOOXOJUMOCTH HUCIONB30BaTh KAalbKYIATOP); COCTABJSATH
Ta0 UMbl 3HAYeHHI (QYyHKIUH.
CtpouTthb o Toukam rpagpuku QyHKIHA.
OnuceiBaTh cBOiicTBa (PyHKIMHM Ha OCHOBE €€ rpaduuecKoro
IOPEJICTaBICHU NpU  HEOOXOJUMOCTH C  HalpabJsoLIE
MOMOUIBIO.
Hcnonb3oBath  (QYHKIHOHAIBHYI0O  TEPMHHOJIOTHI0O H
CHMBOJIUKY.
HccnenoBary mnpumepsl TpaduKOB, OTPAKAIOIIUX peallbHbIC
npoiiecchl U siBiieHus. IIpuBOAMTH TNPUMepPbI TPOIECCOB H
SIBJIEHUM C 3aJJaHHBIMU CBOMCTBaMHU.
Hcnosb30BaTh KOMNBIOTEPHbIE MPOTPAMMBI TSI TOCTPOEHUS
rpadukoB QYHKINI U U3y4EHUS UX CBOHCTB

DyHKIUH. Yrenne u moctpoenue rpadukoB ¢yHKumid. IIpumeps! | HaxoauTh ¢ momMombio rpadguka GyHKIIMKA 3HAYCHUE OHOM 13

YuciaoBblie rpadukoB QyHKIINIA, OTPAKAIOIINX PEATbHBIE MPOIIECCHI. paccMaTpuBaeMbIX BEJIMYMH M0 3HAUEHUIO JPYTOil.

byHKIMHM DyHKIUY, OIUCBIBAIOLINE MIPSMYIO u 00patHy10 | B HecOKHBIX Ciiydasx BbIpaxaTb ()OPMYJIOil 3aBHCHMOCTD

9 ) IPONOPIMOHATIbHBIE 3aBUCUMOCTH, UX rpaduku. I'unepbona. | Mexay BeTHUHHAMH.

I'paduk pynkuumy = X,
Oyuximn y = X5,y = X,y = V&, Y =K epaguueckoe
X

peuienue YypasHeHutl U cCucmem ypaeHeHuli.

OnuceiBaTh XapakTep W3MEHEHMS OJHOW BEIUYMHBI B
3aBUCUMOCTH OT U3MEHEHUS IpYron

PacnoznaBatre Buabl wu3ydaemblx ¢yHkiuil. Iloka3biBaTh
CXeMATH4YeCKH TII0JIO)KCHUE Ha KOOPAWHATHOW IIIIOCKOCTH
rpadukoB QyHKIMHA Buga: y = Xy =%,
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y= \/X_, y = k_;(_

Hcnonb3oBarh GyHKIHMOHANBHO-TPaguYecKue
NpeaCcTaBJICHU U PELICHUS U UCCIIEA0BAHUS YPAaBHEHUN U
CUCTEM ypaBHECHUH.

IIpumensTe HudpoBbIe pecypebl s NOCTPOCHUS IpadUKoB
(hyHKIIUH.

IloBTOpeHue
H 00001IeHUe
(6 1)

[ToBTOpEHNE OCHOBHBIX TMOHSATUH M METOJIOB KypcoB 7 u 8

KJIaCCOB, 0000IIIeHUE 3HAHUHN.

IIpuMeHsATb  cmOCOOBI  CpaBHEHMS  YMCE, BBIUMCIICHUH,
peoOpa30BaHUIl BRIPAKCHHMA, PEIICHHS YPaBHEHUA.
OcyumiecTBIASATH CAMOKOHTPOJIb BBINOJIHSAEMBIX JACHCTBUN H
CaMONpPOBEPKY pe3yiabTaTa BBIYHUCICHUH, MPeoOpa3oBaHUM,
IIOCTPOCHHUH.

Pemars 3agaum W3 peajbHOM KWU3HHM, TNPUMEHATH
MaTeMaTUYeCKHe 3HAHMS IS pelIeHUus 3aaad U3 JIPYrux
IPEIMETOB.

PemiaTh TeKkcTOBBIC 321241, CPABHUBATh, BBIOMPATH CIOCOOBI
pELLIECHUS 3a]a4H.

9 kuacc (He menee 102 1)

HaszBanmue
pasaesia (Tembl)
Kypca (4uci10

OcHoBHOeE corep:kaHue

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00y4AOIIUXCS

4acoB)
Yucaa n PauuvonaneHble uMcna, uppayuonanbHvie uucia, KoweuHvle u|Pa3BUBaTh NpeACTABJIEHMST O UHCIAaX: OT MHOXECTBa
BbIYMCJICHUS. becKkoHeyHbvle decamuutvle opoobu. Mmnooicecmeo | HaTypalbHBIX YHCET 10 MHOYKECTBA JICHCTBUTEIHHBIX YUCE.
JleificTBUTENbLHBIE | Oelicmeumenvublx — yucen,  Oelcmeumenvhvle uucia Kax| O3HAKOMHUTBCSA c BO3MOKHOCTBIO Mpe/ICTaBICHUS

yucjia

beckoHeyHvle decamuynvle Opoou. Bzaumno oOHO3HauUHOe

JIECTBUTEIIPHOIO YMCiia Kak OCCKOHEYHOM JIECATUYHOMN ,Z[pOGI/I,
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(9 ) coomeemcmeue mMexcoy MHOACECMBOM OelCMEUMENbHbIX Yucel| IPUMEHATb JeCATUYHbIC NPHOMKEHHUS PpalMOHAIBHBIX H
U MHOICECBOM MOYEK KOOPOUHAMHOU NPAMOIU. HMPPALMOHAIIBHBIX YHCEIL.
Cpasnenue  OelicmeumenvHulx — uucel,  apugmemuuecKue|3anucvleant, cpasnueama u ynopaoouueamp
oelicmausl ¢ 0elcmeumenbHblMU YUCTIAMU. oeticmeumenvHvle Yuciua.
[TpubinkEHHOE 3HAYEHUE BEIMYUHBI, TOYHOCTDb IIPUOIMKEHUS. | BLINOJHATB, couyeTas YCTHbIE M IHCHbMEHHBIC TPUEMBI,
Oxpyrnenne wuucen. Ilpuknaka ©  OLEHKA pPeE3yabTaToB|apudmernuyeckue AeiicTBUS C PAMOHATBHBIMU YHCIIAMU;
BBIUMCIICHUI. HAXOAUTh 3HAYEHUS CTENEHEH C LEJIbIMH IOKa3aTelsiIMU U
KOpHEH; BBIYMCJIATH 3HAYCHUS] YUCIIOBBIX BBIPAKECHUM.
IHosyunTs mnpeacTaBjeHHe O 3HAYUMOCTH JI€HCTBUTENIBHBIX
4KCell B IPAKTUYECKOH NEATEIbHOCTH YEJI0BEKa.
AHa/IM3UpPOBATh M JeJaTh BBIBOAbI (I10CI€ COBMECTHOIO
aHaJIM3a) O TOYHOCTU NPUOJIMKEHHUS AEHCTBUTEIBHOIO 4HCIa
IIPY PELLIECHUY 3aad.
OKpyraaTe JEHCTBUTENbHBIE YKCIIA, BBINOJHATH NPUKHIAKY
pe3yiabTaTa  BBIYMCICHUH, OLEHKY 3HAQUYECHUH  YHCIIOBBIX
BBIPKCHUIA.
3HAKOMUTHCS C UCTOPUEH pa3BUTHSA MAaTeMAaTHKH.
YpaBHenus JInnelinoe ypaBHeHue. Pemienne ypaBHeHNUH, CBOAAIINAXCS K OcBanBaTh, 3alIOMMHATH W NPHUMEHATh TrpaduyecKue
U HEpPaBeHCTBA. JMHEWHBIM. MeTOAbl NpPU PEIICHUU YPaBHEHUN, HEPABEHCTB U HUX CUCTEM
YpaBHeHus KBanpaTtHoe ypaBHeHue. Perienue ypaBHeHMi, cBogsmuxcs |(Ipd HEOOXOAMMOCTH C ONOPOM Ha aIrOpUTM Yy4eOHBIX
¢ OJHOI K KBaJpaTHbIM. bUKBaipaTHBIE YypaBHEHUS. JNEUCTBUM).
nepeMeHHo Ilpumepvr  pewenus ypasuenui mpemveri u uemeépmoii | Pacmo3naBaTh 1enbie U IpOOHBIE YpaBHEHUS.
(14 v) cmenemnell pasnodceHuem Ha MHONCUMENU. Pemate JiMHeliHbIe U KBAaJApPaTHbIe YPAaBHEHUsl, YPAaBHCHUS,
Pemenue npo6GHO-paliiOHaNbHBIX YPaBHEHUH. CBOJMIIMECS K HHUM, TMpocTeiine JIpoOHO-pallOHaIbHbIE
Pemenue TeKCTOBBIX 337124 aJIreOpandeckKuM METOJIOM. YPaBHEHHSI.
IIpennaraTs BO3MOXHBIE CIIOCOOBI pEIIEHUs] TEKCTOBBIX 3ajady,
o0cy:kg1aTb HMX M pemiaTb TEKCTOBBIE 3aJaddl PpPa3HbIMU
crocodamu.
3HAKOMMTBCS ¢ MCTOPHEN Pa3BUTHUS MAaTEMAaTUKH
YpaBHeHus JIuHeliHOE ypaBHEHUE C JBYMs IIEPEMEHHBIMU U €ro rpaduk. | OcBamBaTh U NPUMEHSITH TPUEMBI PEIIICHUS CUCTEMBI JIBYX

H HEPABCHCTBA.

Cucrema AByX JINHEWHBIX YPAaBHEHHUM C IBYMS IEPEMEHHBIMU U

JIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMHA U CHCTEMBI ABYX
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Cucrembl e€ peurenue. Penrenue cucreM JByX ypaBHEHUH, OJTHO U3 ypaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISACTCS JIMHEHHBIM
ypPaBHeHU I KOTOPBIX JINHEWHOE, a IPyro€ — BTOPOU CTEIEHH. (10 BU3yaJIbHOM OTIOpPE).
(14 49) ['padmyeckas UHTEpIPETAIS CUCTEMBI yPABHEHUH C IBYMS Hcnoab3oBaTh (PyHKIIMOHAIBHO-TPA(PUYECKHUE TPEIACTABICHHS
MePEMEHHBIMHU. JUTSl pellIeHUs1 M UCCJIeI0OBAHNS YPABHEHUMN U CUCTEM.
Pemenue TeKCTOBBIX 33124 anreOpanyecKuM CIIOCOOOM. AHaJIM3UPOBATH TEKCTHI 3a/1a4, pelIaTh UX alreOpandecKum
CrocoO0M: MepPeXoaUTh OT CIOBECHON (OPMYITUPOBKH YCIOBUS
3a/1a4y K anre0pandeckor MoIeNu MyTEM COCTaBICHUS CUCTEMBbI
YpaBHEHUH; pemaTh COCTABJICHHYIO CHCTEMY YpPaBHEHWII;
HHTEPIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ HICTOPHEN Pa3BUTHUS MATEMAaTUKU
YpaBHeHus YuciioBble HEpAaBEHCTBA U X CBOICTBA. Yuratb, 3anmuchbiBaTh, IMOHMMATh, HHTEPIPETHPOBATH
U HEPaBEHCTBA. JIuneiiHble HEPAaBEHCTBA C OJHON IEPEMEHHOM U UX PELICHHE. | HEPaBEHCTBA; HCIOIb30BATh CAMBOIUKY U TEPMHUHOJIOTHIO.
HepaBencrBa CucreMbl JIMHEHHBIX HEPABEHCTB C OAHOW MEpEeMEHHOW U uX | BLIMOJHATH MpeoOpa3oBaHUs HEPABEHCTB, HCMOJIb30BAThH JJIs
(16 9) pELICHHUE. npeoOpa30BaHMs CBOMCTBA YHCIOBBIX HEPABEHCTB.
KBagpaTHble HEpaBEHCTBA U UX PEILICHUE. Pacno3HaBaTth JIMHEHHbBIE U KBA/IPATHBIC HEPABEHCTBA.
I'padmueckass  wHTEepHperanmusi HEPaBEHCTB W cHcTeM | Pemiath  jMHEHHBIE  HEPaBCHCTBA, CUCTEMbl  JIMHCHHBIX
HEPaBEHCTB C JBYMsI IEPEMEHHBIMHU. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIUX KBaJApaTHOE
HEPaBEHCTBO, U PEIIaTh UX; 00CYKAATh MOJIYYCHHBIC PEIICHHUS.
HN300paxkars pelnieHre HEPaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM TMPSAMOHM, 3alMMCHIBATH PEIICHHE C [OMOIIbIO
CHUMBOJIOB.
PemaTh KBajpaTHBIC HEPABEHCTBA, UCTIONB3Ys rpaduyecKue
TIPEICTaBIICHMSI.
OcBauBaTh MW TNPUMEHSITb HEPABEHCTBA TMIPH  PEHICHUU
pa3IMYHBIX 33/1a4, B TOM YKCJIE MPAKTUKO-OPUEHTUPOBAHHBIX.
DOYyHKUMHU KBanparuunas ¢yskuus, e€ rpaduk u cpoiictBa. Ilapabona, | Pacno3dHaBaTh BUABI M3ydaeMbIX (DYHKIIHIA, WTIOCTPHUPOBATH
(16 v) KOOPJIMHATHI BEPIIMHBI IApadO0IIbl, 0Cb CHMMETPHH N1apadoibl. |CXeMaTHYeCKH, 00bSCHATH PACIOIIOKEHHE Ha KOOPAWHATHON

CreneHHble pYHKIUY C HATYPATbHBIMH [OKA3aTENSAMK 2 U 3, UX
rpaduku 1 CBOMCTBA.
I'paduxu pyrxumii: y =kx,y = kx + b,,y = axt,y = ax’,y

=VEy =k

TUIOCKOCTH TpadukoB GyHKIwiA Buma: Y = kX, y = kx + b, ,y =

ax’, y = ax,

y = VX, Y = — B 3aBHCHUMOCTH OT 3Ha4€HHH KOA(P(UIINEHTOB,;
X

OIMUCKLIBATh UX CBOMCTBA.
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Pacno3HaBaTh KBaJipaTHUHYIO QyHKIIHIO 11O hopMmyIe.
I[IpuBoauTL mnNpuUMeEpPbl KBAaAPATUYHBIX 3aBUCUMOCTEH U3
peayIbHOM JKU3HU, (PU3UKH, TEOMETPHH.

BoisiBasATH 1 000011aTh OCOOCHHOCTH Tpaduka KBaApaTHYHON
byHkun y = ax® + bx + ¢ (mpu  HEOOXOTUMOCTH C
HAIPAaBIISAIONIEH TOMOIIIBIO).

Crpouthb 1 H300paxkaTh cXeMaTH4YeCKHU rpapuku KBaJPaTHHbIX
dyHKIWi, 3anaHHBIX GopMyTamMu Buaay = ax’,y = ax’ + q,y
= ax + p)’, y = ax* + bx + c (upu HeobxomMMOCTH ¢
BHU3yaJIbHOU OIIOPOHL).

AHAJIM3UPOBATH U IPUMEHATH CBOMCTBA N3YYEHHBIX (YHKITHIA
JUIS UX TOCTPOCHHS, B TOM YHCIE C TMOMOIIbIO IHU(GPOBBIX

pecypcoB.

YucaoBble
n0CJ1eI0BATEIbHOC
™

(15 v)

IToHsATHE YUCIIOBOM MOCIIEI0BATEIBHOCTH.

3ajaHue IOCJIE0BATEIbHOCTH PEKYPPEHTHOM (dopMyiioil u
dopmynoit N-ro uieHa.

Apudmernueckas u reoMmeTpuueckas nporpeccuu. @opmyisl N-
ro 4jeHa apu(METHUECKOM W TeOMETPHUYECKOW MpOTpeccuil,
CYMMBI IIEPBBIX N YJICHOB.

H3o0pasicenue unenos apugpmemuueckou u 2eomempuyecKkou
npocpecculi mouKamu Ha KOOPOUHAMHOLU NIOCKOCHU.
Jlunetinwiii u IKCNOHEHYUATbHBLU POCI.

Cnooicnvle npoyenmeul.

OcBauBaTh H NPUMEHATDb WHACKCHBLIC 0603Haqu1/m, CTPOUTDH
pe€Y€BbI€ BBLICKA3bIBAHUSA C HCIIOJIB30BAHHMEM TCPMHUHOJIOTHH,
CBSI3aHHOM C MOHITHUEM IIOCJIICAOBATCIBbHOCTH.

AHaJII/I3I/Ip0BaTb (1)OpMy.]'Iy N-ro WieHa nocjIea0BaTCIbHOCTHU NN

PEKYPPEHTHYIO bopmyny u BBIYHMCJIATH YJICHbI
IIOCIEIOBATENbHOCTEN,  3aJaHHBIX  ATUMH  (popmysamu.
YcranaBiauBathb 3aKOHOMEPHOCTh B IIOCTPOECHUHU

IIOCJIEI0BATEILHOCTH, €CJIM BBIIIMCAHBI IIEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3zHaBath  apupMETHUECKYI0 U T€OMETPUYECKYIO
IPOTPECCUU NPH pa3HBIX crloco0ax 3alaHus.

Pemats 3amaun ¢ wucnoib3oBaHHeM (opMyn N-ro  uieHa
apu(pMeTHYeCKOW U TI'eOMETPUUECKOM MpOrpeccHil, CyMMBI
MEPBBIX N WIEHOB C OIIOPOH Ha CIPAaBOYHYIO MH(OPMALIUIO.
H306paafcamb YjeHbl  NOCAe008AMENbHOCIU  MOYKAMU  HA
KOOPOUHAMHOU NIOCKOCU.

PaccmaTpuBaTh NpUMepbI IPOLECCOB U AAIBJIEHHUH U3 PEaIbHON
KU3HU, WUTIOCTPUPYIOLIME W3MEHEHHEe B apudMeTuyeckoit
HIPOrpeccuu, B FreOMETPUUECKON IPOrPECcCuu; uzoopasicams
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coomeemcmayrouue 3a8UCUMOCIU 2PAPUIECKU.

Pemate mnpocreiimme 3agayM, CBA3aHHBIE C YHCIOBBIMHU
IIOCJICIOBATEIFHOCTSIMYA, B TOM YHCIIE 3aJaudl U3 pealbHON
KH3HH  C  HCIONB30BaHMEM  LU(POBBIX  TEXHOJIOTHH
(97eKTPOHHBIX Ta0NHUI, rPahUIECKOro KAIBKYIATOPA U T.I1.).
Pewamp 3a0auu na ciodcHvle npoyenmol, 8 Mom Yucie 3a0aqu
U3 peanvHoU NPAKMuKU (C UCHOIb30BAHUEM KANbKYIAMOPA).
3HAKOMHUTBCS € HCTOPHEH Pa3BUTHS MATEMATHKH.

IloBTOpEHUE,
00001IeHHE,
cHCTEeMATH3AIUA

3Ha}mﬁ1

(18 u)

Yucaa W BbIYMCIeHUs (3amKCh, CpaBHEHHE, IEHCTBUA C
JCWCTBUTEIILHBIME YHCIaMH, YHCIIOBas MpsMasi; MPOLCHTHI,
OTHOUICHUS, TIPONIOPLINH; OKPYTJICHHE, TPUOIIKCHNE, OLICHKA,
pelIeHre TEKCTOBBIX 3a7a4 apu(PMETUYECKUM CIIOCOO0M).

AJiredOpanyvecKue BbIPasKeHUsI (mpeoOpa3oBaHue
anreOpandecKuX BBIPAKEHHM, JOIYCTUMbIC 3HAYCHHUS).
@yHkuuM  (TOCTPOCHUE, CBOWCTBA W3YYEHHBIX (DYyHKIHWI;
rpaduyueckoe perieHne ypaBHEHUN U UX CUCTEM).

OnepupoBarh NOHATHSIMH. MHOXKECTBO, IIOJMHOKECTBO,
OIepaluy HaJl MHOXKECTBAMU; MCI0JIb30BaTh IpaduuecKoe
IIPEICTABICHUE MHOKECTB JJIs1 ONIMCAHMS PEAIBHBIX IIPOLIECCOB U
SIBJICHUM, TIPU PELICHUH 3a]1a4 U3 APYruX y4eOHBIX PEIMETOB.
AKTYaJIM3MpPOBAaTh TEPMHHOJIOTHIO U OCHOBHbIE 1eiCTBHS,
CBSI3aHHBIE ¢ YHCJIAMH: HATypaJIbHOE YUCIIO, IIPOCTOE U
COCTAaBHOE 4YHCIA, ACIMMOCTb HATypalbHBIX YACEN, NPU3HAKU
JEJIMMOCTH, LI€JI0€ YHUCII0, MOAYJb YKcia, OOBIKHOBEHHAs U
JiecATUYHas IpoOH, CTaHAAPTHBIM BUJ 4yMcia, apudmMeTnyeckuit
KBa/IPaTHBIN KOPEHb.
BbInoJIHATSH 1eiiCTBUSA, CPABHUBATH H YIOPAA0YHBATH YNCIIA,
NPEACTABIATh YHCIA HAa KOOPAMHATHOM IPSMOM, OKpPYIJIATH
YUClIa; BBINOJHATH MNPHUKHAKY M OLEHKY pe3yibrara
BBIYHCIICHUM.
Pemathb TekcTOBBIE 3aa4N apU(PMETUYECKUM CIIOCOOOM.
Pemath npakTu4eckue 3aga4u, COAEPKaIUE IPOLEHTHI, JOJIH,
YaCTH, BBIPAXAIOIINE 3aBUCUMOCTH: CKOPOCTb — BpeMs —
paccTosiHMe, IIeHa — KOJHWYECTBO — CTOMMOCTb,  00BEM
paboThl — BpeMsi — HPOU3BOJUTEIBHOCTD TPYAA.
Pa30uparth peanbHble )KU3HEHHbBIE CUTYyaluu, GOopMyJIMpPOBaTh
UX Ha S3bIKE MAaTE€MaTUKH, HAXOAMTBL DEIIECHUE, NPUMEHSA
MaTe€MaTHYECKUH anmnapar, HHTepIpeTHPOBATh PE3yJbTaT
OnepupoBarb NMOHATHAMH: CTEIIEHb C LEJIBIM IOKA3aTENEM,
apu(MeTHYECKUI KBaJIpaTHBIH KOPEHb, MHOTOUJICH,
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anreOpandeckas 1poOb, TOXKIECTBO.

BbINOJHATL OCHOBHbIC [efCTBHMS: BBIIOJHATH PACUYETHI 110
¢dbopmMynamM, MpeoOpa3oBbIBATH Liejble, APOOHO-pallMOHANIbHBIC
BBIDQKEHUS U  BBIPAKEHHS C KOPHSIMH, pEaIM30BbIBATH
pa3yioKEeHUE MHOrOYJE€HAa HAa MHOXHUTEIH, B TOM YHCIE C
UCIOJB30BaHUEM (OPMYNT PAa3HOCTH KBAJpaToB M KBajapara
CYMMBI U Pa3HOCTH (C OMOpPOH Ha CIPaBOYHYIO MH(OPMAIIHUIO);
HaXOJUTh JIONMYCTUMBIC 3HAUEHUS TEPEMEHHBIX I IPOOHO-
palMOHAIBHBIX BBIPAKEHUH, KOPHEH.

MopenaupoBath ¢ MOMOUIbIO (OPMYJ pealibHbIE MPOLIECCHl U
SIBJICHUSL.

OnepupoBaTh NOHATUSAMEU: QYHKIUS, TpaQUK PYHKIIHH, HYIU
(GyHKIIUM, TPOMEXKYTKH  3HAKOMOCTOSHCTBA, IMPOMEXKYTKHU
BO3pacTaHus, yObIBaHUs, HAUOOJIbIIIEE U HAUMEHbIIEE 3HAYCHUS
GbyHKIUH.

AHATU3MPOBATh, CPABHUBATb, 00CYKIAaTh CBONCTBA (DYHKITHIA,
CTPOHUTH UX TPAPUKH.

OnepupoBarb NOHATHAMH: IIpsMas IPONOPLHOHAIBHOCTD,
oOpaTHas  MPONOPIUOHANBHOCTh,  JIMHEWHas  (QyHKUHUA,
KBajpaTH4Has QyHKIUs, napadosa, runepooa.

Hcnosb3oBarh rpapMKy 1JIs ONIPEAECIICHNS CBONCTB, IIPOLECCOB
U 3aBUCUMOCTEH, JJi1 pelIeHus 3aJad U3 JPYruxX Y4eOHBIX
NPEIMETOB M PEATbHOM KU3HHU; MOJAEJHMPOBATH C IMOMOIIBIO
rpaduKOB pealbHbIEe MPOLIECCHI U SIBICHUS.

Bripa:xkath ¢gopMyJIaMH 3aBUCHMOCTH MEXIY BETMYMHAMH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I10 'OAAM OBYYEHUA)

7 knacc (He MeHee 68 u)

HazBanmne
pazaena (TeMbl)

OcHoBHOE corepkaHue

OcHoOBHBIE BU/BI J€ATCJIbHOCTH 06yqa10umxc;l
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Kypca (41cjio

4acos)
IIpocreiimme IIpocreiinme reoMmerpuyeckre 00bEKThI: TOUKH, IIPsAMBIE, Tydd | POpMYIMPOBATH OCHOBHBIE IOHATHS U ONIPEEICHHUS.
reoMeTpu4ecKue |4 yribl, MHOTOYTOJIbHUK, JJOMaHasl. Pacno3HaBatb  H3y4YeHHBIE  T€OMETPHUYECKHE  (HUTYpBHI,
(urypsi CMexHbIE U BEPTUKAJIBHBIC YIJIBL. onpeeaaTh UX B3aUMHOE PpACIONOXKECHUE, BBIIOJHATH
U HX CBOMCTBA. Pabota ¢ mpocTeliumu yeprexxamu. 4epTEXK MO YCIOBUIO 337a4M (C MCIOJb30BAaHUEM CMBICIOBOM
H3mepenne W3MepeHue JUHEHHBIX M YIVIOBBIX BEJIWYMH, BBIYMCICHHME |OIOPBI: HABOASIIME BOIPOCHI H/MIM alropuTMa Y4eOHBIX
reoMeTpHYeCKUX OTPE3KOB U YIJIOB. JeUcTBUI).
BeJINYMH Ilepumerp w  miomans  ¢uryp, cocraBieHHbIX  u3|IIpoBoanTh pocTeEiiye NOCTPOSHUS C IOMOUIBIO LIUPKYJIS U
(14 q) MPSIMOYTOJIbHUKOB. JTMHCHKY.
N3mepsATH TuHEIHBIE U YTTIOBBIE BETMYMHBI FEOMETPUUECKUX U
IPAKTUYECKUX OOBEKTOB.
Onpeneysite «Ha TJa3» pa3Mepbl pPEATbHBIX OOBEKTOB,
NPOBOIMUTH IPyOYI0 OILIEHKY UX Pa3MEPOB.
Pematp 3a7aun Ha BBIYMCIEHUE JJIMH OTPE3KOB M BEIUYMH
YIJIOB.
Pemarh 3a1aun Ha B3aMMHOE PacIOJIOKEHNE TEOMETPUUECKUX
¢buryp.
IIpoBoauTh KIaccu(HUKAIUIO YIIIOB, BBIYUCIAATH JIMHEHHBIE U
YTJIOBbIE BEIMYUHBI, MPOBOAMTH HECJ0KHbIe HEO0O0XOIUMBbIE
JIOKa3aTENIbHBIE PACCYKACHUS.
3HAKOMUTHCS C UCTOpUEH Pa3BUTHS reOMeTPHH.
TpeyroibHuku Ilomatne o0 paBHBIX TpEyroJibHUKaXx W  nepBUYHbIE | Pacmo3HaBaTh mapbl paBHBIX TPEYroJbHUKOB Ha TOTOBBIX
(22 v) NPEJCTAaBICHUS O PaBHBIX (KOHTPY’HTHBIX) ¢urypax. Tpu |deprexax (C ykazaHHEM MPU3HAKOB) MPH HEOOXOIUMOCTH C

MIpU3HAKa paBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku  paBEeHCTBA  MPSIMOYIOJbHBIX  TPEYTrOJbHUKOB.
CBolicTBO MEAMAHBI TPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
PaBHOOe1peHHbIE U paBHOCTOPOHHUE TpeyrodbHUKU. [Ipr3Haku
Y CBOICTBA paBHOOEIPEHHOTO TPEYTOJIbHUKA.

[TpoTuB GosblIell CTOPOHBI TPEYTOJBHUKA JIEKHUT OOJBIIHIA

YTOIL.

BHU3yaJIbHOW OTIOPOH.

BbiBOAUTDH CIICJCTBUS (paBeHCTB COOTBETCTBYIOIINX
9JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.

DopmyJIHpPOBATH oTpeieTICHUsI: OCTPOYTOJIBHOTO,
TYMOYTOJILHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OWUCCEKTPUCHI, BBICOTHI,
MEUaHbl TPEYroJIbHUKA; CEPEIUHHOrO  TMEepPHEHAUKYIsIpa
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[IpocTteitimme HepaBEeHCTBA B TI'E€OMETPHUH.
mpeyeonvruxa. Hepasencmeo nomanoti.

[IpsAMOYTOIbHBIA TPEYTroNbHUK ¢ YTioM B 30°,
[IepBble OHATHA O AOKA3aTEIBCTBAX B TEOMETPHH.

Hepasencmeo

OTpe3Ka; INepuMeTpa TPEYrolbHUKA TP HEOOXOAMMOCTH C
OIIOPOi Ha aJIrOPUTM IIpABUIIA.

®opMyIHMpPOBaTh CBOICTBA W MpPU3HAKH PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouThb uepTexu, pemaThb 3aJa4u C IOMOILBIO HAXOXKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumeHaTs IPU3HAKM  PABEHCTBA  INPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB B 3aJadax (C MCIIONb30BAHUEM CMBICIOBOU
OIIOpBI: HABOJSAIIME BONPOCH M/WIM AIrOPUTMa Y4eOHbIX
JIEHCTBUM).

Hcnonb3oBath 1M(pOBBIE pecypehl
CBOMCTB U3y4aeMbIX QUryp.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHUS T€OMETPUHU.

I MCCJIe0BaHuSs

IHapajuieabHble [TapamreneHble npsiMble, MX cBoWcTBa. Hakpecr nexamue, | PopMyaupoBaTh MOHSAITHE — MApAJUICIBHBIX  TPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJbl (00pa3oBaHHbIE IIPU | HAXOAUTH MPAKTHYECKUE IPUMEPHI.
yIJIOB IepeceyeHU N NapauIeIbHbIX MPSMBIX CEKYILEH). H3yuars cBoiicTBa yriioB, 00pa30BaHHBIX IMPH NEPECEUEHUU
TPeyroJibHuKa [Ipu3Hak  mapaaIeNbHOCTH  MPSIMBIX — Yepe3  PaBEHCTBO | IAPAJUIEIBHBIX IPSIMBIX CEKYIIEH
(14 v) pacCTOSIHUM OT TOYEK OJHOM MPSAMOM 10 BTOPOM MPSIMOil. IIpoBoauTe goKa3arenbcrBa. DOpPMYJIHPOBATH TeEOpemMy
CymMa yrii0B TpeyroiibHUKA U MHOTOYTOJIbHUKA. [AapaJUIEIbHOCTH  JBYX IPSAMBIX C  IIOMOILIBIO  YIJIOB,
BHemrnue yriel TpeyrojabHUKa 00pa30BaHHBIX MPH MEPECEYEHUU OTUX TNPSAMBIX TpeThen
MIPSIMOM.
BpruncasaTe cymMMy yIiioB TpEyrojabHHUKAa U MHOTOYTOJIBHHKA.
HaxomuTh uucioBele U OYKBEHHBIE 3HAUEHHUS YIJIOB B
reOMETPUUYECKUX 3a7auax C UCIOJIb30BaHUEM TEOPEM O CyMME
YIJI0B TPEYrOJbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHTBCS C HCTOPHEH Pa3BUTHS FEOMETPHUH.
OxkpyKHOCTH OKpyKHOCTb, XOP/IbI U IUAMETPHI, UX cBoicTBa. KacarenpHas k| @OpMyJIMPpOBaTh  ONpe/iesIeHUusl:  OKPY>KHOCTH,  XOPJIBI,
H KpYT. OKpykHOCTH. OKpY>KHOCTb, BIMCaHHas B Yroi. [lowamue o|nuamerpa W KacaTeNbHOW K OKpyXHocTH. M3ywarh wux
T'eomerpuueckne |/ 'MT, npumenenue 6 3aoauax. Bbuccekmpuca u cepeOunHbill| CBOMCTBA, MPU3HAKU, CTPOUTDH YEPTEKH.
NOCTPOCHUS NepneHouKyIap Kax 2eoMempuyeckue Mecma mo4ex. HccnenoBarhb, B TOM Yuciie HCHOJIB3YSl HM(POBbIE pecypcehl:
(14 uv) OKpy>KHOCTb, OMMCAHHASI OKOJO TPEeyrojbHUKaA. BrincaHHas B | OKPY>KHOCTb, BIIMCAHHYIO B YIOJ; LIEHTP OKPYXHOCTH,
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TPEYTOJIbHUK OKPYKHOCTb.
Ilpocmetiwue 3a0auu Ha nocmpoerue.

BIIMCAHHOMW B yT'0JI; PABEHCTBO OTPE3KOB KacaTeJIbHBIX
Hcnonvzoeamv memoo I'MT ons dokazamenbcmea meopem o
nepeceuenuy OUCCEKMPUC Y208 MPeyeoibHUKA U CepeOUHHbIX
NEepneHOUKyIapo8 K CMOPOHAM MPEY20JbHUKA C NOMOWbIO
I'MT.

OBjaieBaTh MOHATHSIMH  BIMCAHHON W OIMMCAHHOU
OKPYKHOCTEH  TpEyrojbHUKA, HAXOAUTH LEHTPHl 3THUX
OKPY’KHOCTEH C OIOPOM Ha AJITOPUTM ITpaBUIIA.

PemiaTh OCHOBHBIC 3a/1a4¥ HA NOCTPOEHME: yria, PaBHOTO
JAHHOMY; CEPEAMHHOTO MEpPHEHANKYIIIpa JTaHHOTO OTPE3Ka;
IIPSIMOH, IIPOXOJALIEH yepes JAQHHYIO  TOYKYy U
NEPICHIUKYISIPHON JTaHHOU MPSAMOI; OMCCEKTPUCHI JTaHHOTO
yria; TPEYroJAbHUKOB IO PA3JIMYHBIM  3JIEMEHTaM IIpU
HEOOXOAMMOCTHU C HAMPABIISIONIEH MTOMOIIIBIO.

3HAKOMHTBCS ¢ HMCTOPHEH Pa3BUTHUS T€OMETPUU.

IloBTOpEHue,
00001IeHHEe
3HAHMII

(49)

[ToBTOpenue u 0000IIeHHEe OCHOBHBIX IOHATHH W METOIOB
Kypca 7 Kiacca.

PemaTh 3apaum Ha IMOBTOPCHUEC, WJUIIOCTPUPYIOIIHEC CBA3U
MCKAY pa3JIMYHbIMHU HaCTIAMU KypcCa.

8 ki1acc (He MeHee 68 )

HaszBanmue
pa3nea (TeMbl)
Kypca (4uciao
4acoB)

OcHoBHOe corep:kaHue

OcHOBHBIE BU/IbI 1eAITEJIbHOCTH 00y4AOIIUXCS

YeThIpéXyroJbHUK
"

[Tapannenorpamm, ero Npru3HaKku U CBOMCTBA. YacTHBIE Cllydaun
napajienorpaMMoB  (TIPSIMOYTOJIBHUK, pOMO, KBaJpar),

nx

M300pakaTh M1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIbHUKU
Pa3HbIX BUJOB U UX DJIEMEHTBHI.
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(12 )

MpHU3HaKy U cBoicTBa. Tpanenus. PaBHOOOKas 1 psMOYToIbHAs
Tparnenuu.
Yosoenue meouanwi. Llenmpanvnas cummempus

dopmyaupoBaTh onpe/eJeHus: napajuiesiorpamma,
IpsIMOYTOJIbHHUKa, poM0Oa, KBajapaTa, Tpaleluuu, paBHOOOKOMH
Tpaneuny, IpsMOYroJbHOM TpanenuH.

Hcnonb3oBaTh NpPU  pelieHHMH TPOCTEHIIUX  3aaa4d
MIPU3HAKHU U CBOWCTBA: Mapaijiesiorpamma, IpsMOYyroJIbHUKa,
poM0Oa, KBagpara, Tpameuud, paBHOOOKOH Tpamenuw,
IPSIMOYTOJIBHOM Tpameruu.

I[IpuMeHATL MeTOJ YABOCHUS MEIUAHBl TPEYrOJbHUKA C
ONOPOM Ha AIITOPUTM ITPABHIIA.

Hcnoan3oBaths 1upoOBBIE peCypchl Ui  HCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUIYP.

3HAKOMUTBCS C UCTOpUEI Pa3BUTHS reOMeTPHH.

Teopema ®Dajeca
U TeopeMa 0
MPONOPUUOHAIBLH
bIX OTPe3KaXx,
noao0HbIe
TPeyroJbHUKH
(15 yv)

Teopema @aneca u meopema 0 NPONOPYUOHATILHBIX OMPEIKAX.
Cpennsist nuHUS TpeyroibHUKa. Tpamnenus, e€ cpeaHsst TUHUS.
IIponopyuonanvnvle  ompe3ku,  nOCmMpoeHue  YemeEPMO20
NPONOPYUOHANILHO20 OMPE3Ka.

Cesoticmea yenmpa macc 6 mpey20ibHUKe.
Ilooobuvie  mpeyzonvHuKu. Ipu  npusnaka
mpeyeonvruxos. lIpakTuyeckoe NMpuMeHEHHE.

nooobus

IIpoBoaAUTH MOCTPOEHMS C IIOMOIIBIO LIUPKYJIS U JTUHEHKH C
ucnonp3oBanue  teopembl  daneca U TEopemBl O
OPONOPLUUOHANIBHBIX ~ OTpe3KaX, CTPOMTb  YETBEPTHIN
IPONOPLMOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HAarJIs,IHOCTb.

HaxoanThb 110100HbI€ TPEYTrOJIbHUKN HAa TOTOBBIX YEPTEkKaX C
yKa3aHHEM COOTBETCTBYIOIIMX IPHU3HAKOB MOA00Us MpU
HEOOXOUMOCTH C BU3YaJIbHOM OMOPOH.

Pemats 3agaum Ha 1MoJOOHBIE TPEYTOJBHUKH C TOMOIIBIO
CaMOCTOSITEJIbHOTO TIOCTPOEHUSI 4epTeX el M HaXOXKICHUs
HOJOOHBIX ~ TPEYrOJbHUKOB  TNpPH  HEOOXOAMMOCTH  C
HaIPaBJIAOLIEH TOMOILBIO.

IIpoBoauTh K0Ka3aTENBCTBA C HCIIOIB30BAHUEM IPU3HAKOB
M0/100MsI HECJIOKHBIX T€OMETPUUECKHUX 33aJay C OMOpod Ha
QITOPUTM y4eOHBIX JIeHCTBUH.

IIpumensiTh  MOJy4YeHHBIE  3HAHUS  NPU  pEIICHUU
TeOMETPUUECKUX U MPAKTUYECKUX 33134 MPU HEOOXOJUMOCTH
C HAIpaBJISAIOUIEH TOMOIIBIO.

3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTHUS TEOMETPHUH.
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IInomaae.
Haxoxxnenue
momaaei
TPEyroJbHNUKOB

U MHOT'OYTI'0JIbHBIX
¢uryp. Ilnomaan
1no00HbIX (uryp
(14 4)

[TonsTre 006 00MIEH TEOPUH TUIOIIAIH.

dopMynbl I TIOMIAA  TPEYroJbHUKA, IapajuiesiorpaMMa.
Ommuowenue niowaoei mpeyeoibHUKO8 ¢ 0OWUM OCHOBAHUEM
unu obuetl 6bICOMOIL.

Buluucnenue niaowaodeii croscnvix ueyp uepes pasdouenue Ha
yacmu u docmpoerue.

[Tnomaau ¢puryp Ha KiIeT4aToit Oymare.

[Tnomann nomoOHBIX Guryp. Berauciaenue miomanei. 3amayuu ¢
MPAKTUYECKUM COJepKaHUueM. Peuwienue 3a0au ¢ nomoubio
Memooa 8CnOMO2amebHOU NIOUWAOU.

OsiaeBaTh NEPBUYHBIMH IpeacTaBIeHUsIMH 00 oOmiei

TeopuH Iomana (Mepsl), (OpPMYJIHMPOBATH CBOICTBa
TUIONIA/IH, BBISICHSITH UX HATJISIIHBIN CMBICIL.

[MpumensTe  QopMmynbsl  IUIOMIAAM  TapajuieorpaMmma,
TPEYrONbHHUKA, TpalelWh C OMOpPOd Ha CIPABOYHYIO
uH(pOPMAIIHIO.

IIpumenarb (hopmyITbl IO TN BBIITYKJIOTO

I-IeTIJIpéX}’I‘OHLHI/IKa 4gepe3 AUaroHaii 1 yroja MCxKay HUMHU C
OIIOPOH Ha CIIPaBOYHYIO HH(OPMALIUIO.

HaxoauTh miomaan Guryp, n300paKEHHBIX Ha KJIETYATON
Oymare, HCIOJIb30BATh pa30MEHNE HA YAaCTU U JJOCTPOCHHE.
Pa30upaTrh npuMepsbl UCIIOJIB30BaHUS BCIIOMOTaTEIbHOM
TUTOLIAIH JUISl PEIICHHUSI TEOMETPHUYECKHX 3a/au.

Haxomute mnomanun nomoOHbIX ¢uryp ¢ omopoi Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BoIuncasTh mIomaan pa3IndHbIX MHOTOYTOIBHBIX QUTYP.
PemaTs 3a1a4u Ha TUIOMIA/Ib C TPAKTHYECKUM COJIEPKAHUEM
II0CJIE COBMECTHOTO aHAJIN3a.

Teopema
Iudgaropa n
HaYaJja
TPUTOHOMETPHUH
(10 9)

Teopema [Ilucdaropa, e€ noka3aTeabCcTBO U IPUMEHEHHE.
Ooparnas Teopema [Iugaropa.

OmnpeneneHre TPUTOHOMETPUYECKUX (PYHKLIMHA OCTpPOro yria,
TPUTOHOMETPUUYECKUE  COOTHOIIEHUS B MPSIMOYTOJIbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.
CooTHOIEHUsT ~ MEXAY CTOPOHaMH B  NPSMOYTOJbHBIX
TpeyroyibHuKax ¢ yriamu B 45° u 45°% 30° u 60°.

®opmynupoBats Teopemy Iludaropa, ucmoab3zoBath €€ B
MPAKTUYECKUX BBIYUCICHUSX.

Brnagets MOHATHSIMHI TPUTOHOMETPUUYECKUX PYHKIIHI OCTPOTO
yIJia, MPOBEPATH UX KOPPEKTHOCTD.

BbIBOAUTH  TPUTOHOMETPUYECKHE  COOTHOUICHHS B
MPSIMOYTOJIBHOM TPEYTOJBHUKE C OMOpPOH Ha CIPABOYHYIO
UH(pOpMaIHIO.

HccaenoBath  COOTHOWICHHMS  MEXIy CTOPOHaMHM B

IPSIMOYTOJIBHBIX TPEYrOJbHUKAX ¢ yriaMu B 45° u 45°; 30° n
60° ¢ HampaBJIAIONIECH TTOMOIIIBIO.

Hcnonb3oBare  GopMynsl  OpUBEIEHUS U
TPUTOHOMETPHUECKOE TOXKIECTBO JUISI HAX0KACHUS
COOTHOIIEHUI MEeXAY TPUTOHOMETPUUYECKUMH (PYHKIUIMU
pa3UYHBIX OCTPHIX YIJIOB C OMNOPOH Ha CIPaBOYHYIO

OCHOBHOC
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uHGOPMAITHIO.

IIpuMeHATH TOTyYEHHBIC 3HAHUA U YMEHHS HPU PEIICHUU
IPaKTUYECKUX 3aj1ad (MpH HEOOXOJUMOCTH C OMNOpOW Ha
QJITOPUTM IPABUJIIA).

3HAKOMHUTBLCH C UCTOPHUEH Pa3BUTHS TECOMETPUH.

Yrasl B BrucanHble U HEHTpaJIbHBIE YIJIblL, YIOJl MEXAY KacareJbHOU U | POpMyJHPOBATH OCHOBHBIE OIPEIECICHUS, CBSI3aHHbBIE C

OKPY’KHOCTH. XOpIoi. yIJ1aMu B Kpyre (BIHUCAaHHBIN YToJl, HEHTPAJIbHBIN YTou1).

Bnucannsie VYTIuIbl MEXAYy XOpPIaMH U CEKYIIVMH. Haxoaurte BIMCaHHBIE YIUIBI, ONHUPAIOIIAECS HA OJHY AYTY,

U ONIUCAHHbIE BrircanHbIE M ONMCaHHBIE YETBIPEXYTOJbHUKH, UX NPU3HAKU U | BBIYHCIATD YIJIBI C [IOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJaXx,

YeThIPeXyroJbHUK |CBOMCTBA. IIprMeHeHMe O3TMX CBOWCTB IIpM  PELICHUHU | TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

H. reOMETPUUYECKUX 3a1a4. LEHTPAJIbHOM YIJ€ HpU HEOOXOIUMMOCTH C BH3YaJIbHOM

KacarenbHnbie B3anMHOEe pacnonoxeHue IByX ~OKpyxkHOcTed. Kacanue | onopoi.

K OKPY’KHOCTH. OKPY>KHOCTEH. HccaenoBarth, B TOM 4nCIIe ¢ TOMOILBIO IU(POBBIX PECYPCOB,

Kacanue BIIMCAHHBIC U OIIMCAaHHBIE YETHIPEXYTOJIbHUKY, BBIBOAUTD UX

OKPYKHOCTEH CBOMCTBA U IPU3HAKHU I10CJIE COBMECTHOTO aHAJIN3A.

(13 v) Hcnoubp30BaTh 3TM CBOWCTBA M NPHU3HAKU IIPU PELICHUU
3ajad4.

IToBTOpEHHE, IToBTOpEeHUE OCHOBHBIX IMOHATUH W METOJIOB KypcoB 7/ M 8 |Pemarth 3agayM Ha MOBTOPEHHE, MIUTIOCTPUPYIOUINE CBSI3U

00001IeHue KJIaCCOB, 00001IeHNE 3HAHUM. MEXy pa3JIMYHBIMU YacTsIMU Kypca.

3HAHUM

(4 w)

9 ka1acc (He MeHee 68 u)

HaszBanmue
pa3nena (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHoOe coepxkaHue

OcHOBHBbIE BUIBI 1eSITEJIbHOCTH 00y4al0IIUXCs
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Tpuronomerpusi. | Onpernenenue TpuroHomerpuuecknx (GyHkimii yriaos ot 0° g0 @OpMyJIHpPOBAaTh  ONpPEdeJeHHsI  TPUOHOMETPHYECKHX
Teopembl 180°. KocuHyc ¥ CHHyC NpAMOro W Tymoro yria. Teopema|(QyHKIMH TYNbIX W OPAMBIX YIJIOB C BH3YalbHOM OIOPOIA.
KOCHHYCOB U kocuHycoB. (O000meénHas) Teopema cuUHYcOB (¢ paaumycom | DopMyarpoBaTh TEOPEMY KOCUHYCOB U TEOPEMY CHUHYCOB (C
CHHYCOB. OIMHMCAHHOM OKPY)KHOCTH). Haxox/ieHHe IJTMH CTOPOH M BEJIMYHH | PAJyCOM OIMCAHHON OKPY>KHOCTH).
Peienne YTJI0B TPEYrOJIbHUKOB. Pemiate TpPEyroJIbHUKH C OMOPOH Ha alTOPUTM YUEOHBIX
TPeYroJibHUKOB dopmyna MmiIomaan TPeyrojbHUKa 4epe3 JBE CTOPOHBI U YroJ | AEHCTBHM.
(16 4) MexXy HUMU. DopMyria MJI0MIAu YEThIPEXYroJibHUKA uepe3 ero | Pemarh  mpakTuyeckue — 3agauM, CBOAsIIMecs K
JaroHalld U Yyroji MEeXIy HUMHU. HAXO0K/I€HUIO PAa3JIHYHbIX 3JIEeMEHTOB TPeyroJbHHUKA.
[IpakTHueckoe npuMEHEHHE JOKa3aHHBIX TEOPEM.
IlpeoGpazoBauune |[lonamue o  npeobpaszoéanuu  NnoOoOUA. OcBanBartsb MOHATHE npeoOpa3oBaHus noxoous.
noaoous. CoomeemcmaenHule d1emeHmvl HOOOOHbIX uyp. HccnenoBarb OTHOIICHUE JTUHEHHBIX 3JIEMEHTOB (UTYP MpH
MeTtpuyeckue Teopema o0 npouszsedenuu ompe3kos xopd, meopema o |npeodpasoBanuu nonodus. Haxoaurs npumepsl moaodus B
COOTHOIIIEHUSI B npou3eedeHul Ompe3Ko8 CeKywux, meopema o Keaopame |OKPYKaIOIIEH JeUCTBUTEIbHOCTH.
OKPY:KHOCTH kacamenvrou. Ilpumenenue 8 pewenuy ceomempuyeckux 3aoay. | Beteooums mempuyeckue coomnowenus mexnrcoy ompesKamu
(10 v) X0pO, CeKyUWux u KacameubHulX ¢ UCNOIb308AHUEM BNUCAHHBIX
Y2108 U NOOOOHBIX MPEY20NbHUKOS.
Pewmamo ceomempuueckue 3adayu u 3a0a4u U3 peanbHol
JHCUBHU C UCNOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopnbi Ornpenenenne BEKTOPOB, CI0KEHNUE U PA3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOPHl KaK HANpPaBJICHHBIE OTPE3KH,
(12 v) YMHOE€HHE BEKTOpa Ha YUCIIO. HCCJIeA0BaTh r€OMETPUYECKUI (mepemerenue) u

DU3NYECKUN U TEOMETPUUYECKHUI CMBICII BEKTOPOB.
Paznoxxenune BekTopa 1o AByM HEKOJUTMHEAPHBIM BEKTOPAM.
Koopaunarts! BexTopa.

CkansipHO€ TIpOU3BEIEHNE BEKTOPOB, €r0 MPUMEHEHHE ISt
HAaXOXJEHUs JIMH U YIJIOB.

Pemenue 3amad ¢ moMONIBI0 BEKTOPOB.

[IpumeneHne BEKTOPOB ISl PELIEHU 3a/1a4 KUHEMATUKU U
MEXaHWKH.

¢usnueckuil (cuiaa) CMBICIBI
BOIIPOCHBIN IJIaH.

3HaTL ompeaedeHMs CYMMbl U Pa3HOCTH BEKTOPOB,
YMHOXEHUS BEKTOpa Ha 4HCIIO, HCCIEN0BATH
reOMEeTPUUECKUI U (PU3UYECKHI CMBICIIBI 3TUX ONEpaLuil.
Pematp reomeTpuyeckue 3agauyd  C  HCIOJIb30BAHHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP 10 IBYM HEKOJJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBare  CKalsipHOE  NPOU3BEICHHE  BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.

BoruncasaTe cymmy, pa3HOCTh M CKaJSIpHOE MPOU3BEIECHHUE

BEKTOPOB C OMNOpPOM Ha
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BCKTOPOB B KOOpAHWHATAX.
HpI/IMEHﬂTb CKaJIIpHOC MPOU3BCACHUE NI HAXOXICHHA
JJIMH 1 YTI'JIOB.

JexapToBbl JlexapToBbl KOOPAMHATHI TOYEK Ha IIJIOCKOCTH. OcBauBaTh NOHAITHE NPSIMOYIOJbHON CUCTEMBI KOOPAMHAT,
KOOPAHHATBI Ha | Vpasnenue npsamou. YTI0BOH KOXPOHULMEHT, TAHI€HC YIJa |JEeKapTOBBIX KOOPIUHAT TOUKH.
IUIOCKOCTH HAKJIOHA, apaJlJIeJIbHbIE U IEPIIEHIUKYIISIPHBIE TIPSMBIE. HccnenoBath ypaBHEHUE NPSIMON U OKPYXHOCTHU C OIIOPOM Ha
Qu) VYpaBHeHHE OKpYyXHOCTH. HaxokneHue KOoOopAMHAaT TOYEK | BOIIPOCHBIH IJIaH.
[IepECEUYCHUS OKPYKHOCTH U IIPSIMOM. Haxonuts LIEHTp U paguyc OKpYKHOCTH 110 €€ YPaBHEHHUIO.
MeTto KOOpIMHAT NP PEILIEHUU T€OMETPUYECKHUX 3a1ad. Pemath 3a1a4u Ha HAXOKICHUE TOYEK MIEPECCUCHUS IPAMBIX
Hcnonp30BaHne METOAA KOOPAMHAT B IPAKTUYECKUX 3aadax Y OKPY’KHOCTEH C IIOMOILBIO METO/1a KOOPIMHAT.
Hcnoab30BaTh CBOMCTBA YIIIOBOTO KOX(PQHUIMEHTA TPSMOI
OpU pElIeHMM 3a]ad, JUIsl OIpPENEICHUs] PacIlOIOKEHUS
PSIMOIA.
IIpuMeHATH KOOPAMHATBI IIPH PELICHUH I€OMETPUYECKUX U
IPAKTUYECKUX 3aJad, Ui IOCTPOCHUS MaTEMAaTUYECKUX
MoJieIel peasbHBIX 3a1a4 («METOJ KOOPAUHATY).
Iloab30BaTbest U1 IOCTPOEHMS M MCCIENOBAHUMN
U(PPOBBIMHU PECYpCaMHU.
3HAKOMHUTBCS ¢ HMCTOPHeEN Pa3BUTHUS T€OMETPUU
IIpaBuibHbIC [IpaBuiIbHBIE MHOTOYTOJIBHMKH, BBIYMCIEHHE HX DJJIEMEHTOB.| PopmMy/mpoBaTh oIpeJiesieHue MIPaBUIIbHBIX
MHOIOYIroJIbHUKHM. |Yucio m ¥ JMHA OKPY)KHOCTH. JlJIMHA NyTW OKPYKHOCTH.| MHOTOYI'OJBHUKOB, HAXOAMTh UX DJICMEHTBHI.
Jauna Pagnannas mepa yria. IHosb30BaTBHCSI HOHATHEM JUIMHBI OKPYKHOCTH, BBEAEHHBIM C

OKPY’KHOCTH U
IUIOIIAAb KPYra.
Boruncienue
mJioiajaei

(89

IInomane Kpyra u ¢€ro 3JICMCHTOB (CCKTOpa u CeFMeHTa).
Brruncienue miomaaei (I)I/Il"yp, BKITFOYArOIIUX 3JICMCHTEI KpyTa.

MIOMOIIIbI0  MPABUJIBHBIX MHOTOYIOJbHHUKOB, ONpeaeIsiTh
YHCIIO 7T, JUIMHY AYTH U paJIdaHHYI0 MEpy yria 1o oopasity.
IIpoBoauTh Nepexoa OT paAMaHHOW MEPHI yIUIa K TpagyCHON
1 Hao0OpOT 10 BU3YaJIbHOM omope.

OmnpeneasaTs I0MAAL Kpyra.

BoiBoauTh popmyibl (B rpagycHOM U painaHHON Mepe) Juis
JUIMH NIyT, TUJIOIIAJe CEKTOPOB U CETMEHTOB C OINOPOMl Ha
BOIIPOCHBIN IUIaH.

Boruucasite miomanu  Guryp, BKIIOYAIOIIUX —3JIEMEHTHI

95




OKPY>KHOCTH (KpyTa) ¢ OIOpOi Ha CIIPABOYHYIO HH(POPMAITHIO.
HaxoauTsp rutoniaau B 3aj1a4ax peajbHON KU3HU.

JBuKeHUsA Ilonamue o osudicenuu niocKocmu. Pa3oupare  npuMepsl,  WUIIOCTPUPYIOIIHUE  IOHATHSA
INIOCKOCTH Ilapannenvnviu neperoc, nogopom u cummempus. Ocu u yenmpol | ABUKECHHS, LIEHTPOB U OCEH CUMMETPHH.
(69) cumMmempuu. @®opMyIMpPOBATh OIIPENEICHUs I1apauIeIbHOIO IIEpeHoca,
IIpocmetiwue npumenenus 8 peuwienuy 3a0au. IIOBOPOTa U OCEBOW CHMMETPUM C BHM3yaJbHOW ONOPOM.
HaxoauThb HENoIBMKHbBIE TOUKU 110 00pasily.
HaxoauThb HEHTPHI B OCH CUMMETPHI MpocTermmx puryp mo
oOpaziy.
Ilpumenamp napannenvuviii. nepeHoc U CUMMEMPUIO npu
peuienuu 2eomempuyeckux 3a0aq (pazoupams npumepbl).
Hcnonvzosams 013 nocmpoenus u uccied08anutl yughposoie
pecypcnl.
IToBTOpEHHE, [loBTOpEeHHE OCHOBHBIX MOHATHH M MeTOA0B KypcoB /—9 |OnepupoBaTh MOHATHAMHU: QUTypa, TOUKA, TpsSMasi, yrodi,
00o001eHue, KJIaccOB, 0000IIEHNE U CUCTEMATH3aIUs] 3HAHUH. MHOTOYTOJIbHUK,  PaBHOOEIPEHHBIW UM  pPaBHOCTOPOHHUM
cHCTeMaTH3auus [Ipocreiime reomerpuyeckue (QUTYPHl MW HMX  CBOWCTBA. | TPEYTOJBHUKH, TPSIMOYTOJBHBIA TPEYrOJNBHUK, MEAHaHa,
SHAHMITZ W3mepenne reoMeTpu4eCKuX BEJIUUUH. OucceKkTpuca M BBICOTa TPEYTrOJbHHKA, Iapajljiesorpamm,
(7 u) TpeyroabHUKH. pOMO, IPSAMOYTOJIBHUK, KBaApaT, Tpamelus; OKPY>KHOCTb,

[TapannenpHble U NEPIEHIUKYISPHBIE TIPSIMBIE.

OxkpyxHOCTh U Kpyr. ['eomerpuueckne mocTpoeHusi. YTIbl B

OKPY)XKHOCTH.  BriucaHHble ¥ ONHUCAaHHBIE  OKPYXHOCTHU
MHOT'OYTOJIbHUKOB.

[IpsiMast 1 OKPYKHOCTb.

YeThIpEXYTONIbHUKH. Bnucanusie 5 OIMCAHHBIE
YETHIPEX YT OJIbHUKH.

Teopema I[Mudaropa u Hauana rpuronomerpuu. Pemenue oOmmx
TPEYrOJbHUKOB.

[IpaBusEHBIE MHOTOYTOJIEHUKH.

[IpeobpazoBanmst mnockoctu. Jpmwkenus. [lomobue. Cummerpus.

[Tnomane. Beruncnenue miomianeit. [Tnomanu nono6HsIx puryp.
JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTH.

KacaTeJbHasl, paBeHCTBO U Mojo0ue (GUryp, TpeyroiibHUKOB;
MapaJUIeIbBHOCTh M MEPIEHAUKYISPHOCTh TPSMBIX, YIOJ
MEXIy NpSIMbIMHA, CHMMETPUS OTHOCHUTEIBHO TOYKH U
IpSIMOM; JJIMHA, PAacCTOSHUE, BEJIWYMHA YIUIA, IUIOLIAJb,
HIEPUMETP.

Ucnoan3oBare  ¢opmyabl: nepuMerpa U IUIOLIAAH
MHOTOYT'OJIbHUKOB, JJUHBI OKPYXHOCTH W IUIOUIAIU Kpyra,
00BbEMa PSIMOYTOJILHOTO MapaJLISNIEUIIE1a.

OnepupoBarh NOHATHSIMH:  IPSIMOYIOJbHAs  CUCTEMA
KOOpJIMHAT, BEKTOP; MCHOJIB30BaTh JSTU TMOHATUS IS
MpEJICTaBICHUsI JAHHBIX M pEIIeHus 3a7ady, B TOM YHUCIE U3
JIPYTuX y4eOHBIX IPEIMETOB.

Pemarp 3agauMm Ha TNOBTOPEHME OCHOBHBIX IOHATHH,
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BeKTopBI Ha IJIOCKOCTH.

WJUTIOCTPALIMIO CBSI3€M MEXIY pa3jIMYHbIMU YacTsAMH Kypca.
BoiOupaTb MeTo 111 pelICHUS 3aJa4H.
PemaThb 3aga4u 13 IOBCEJHEBHOM JKU3HU.

TEMATHUYECKOE INIAHUPOBAHUE YYEBHOT O KYPCA «BEPOSITHOCTD M CTATUCTHUKA»
(II0 TOAAM OBYYEHUS$I)

7 kaacc (He meHee 34 1)

HazBanue
pasaesia (TeMbl)
(UM CJI0 YacoB)

OcHOBHOe cojiep:KaHue

XapakTepucTHKA 1esITeJIbHOCTH 00y4alommnXcst

IIpencrasienne
JTAHHBIX
(79)

[lpencraBieHue nmaHHBIX B Tabuunax. [IpakThueckue
BBIUUCIICHHUSI TI0 TaOJIMYHBIM JaHHBIM. V3BleueHue WU
WHTEpIIpETaus TaOJMIHBIX JaHHBIX. [IpakTudeckas padora
«Ta0muuery.

['paduueckoe NpeAcCTaBICHUE NaHHBIX B BHUJE KPYTOBBIX,
CTONOMKOBBIX (CTONOYATHIX) nUarpaMM. UTeHHe U MOoCTpOeHue
muarpamm. [Ipumeps! teMorpaduaecKux Juarpamm.
[TpakTudeckas pabota «/IuarpamMmsbny.

OcBauBath Ha  0a30BOM  YPOBHE  CIIOCOOBI
MPEJICTABICHUS] CTATHCTUYECKUX HAHHBIX U YHCIOBBIX
MAacCHMBOB C TIOMOIIpIO TaOMUI] © JWarpaMMm C
UCIIONIb30BAHUEM  AaKTYalIbHBIX W  B@XKHBIX JIaHHBIX
(memorpaduyeckue JIaHHEBIE, MIPOU3BOJICTBO
MPOMBINIJICHHOW M CENbCKOXO3SHUCTBEHHONW MPOAYKIIHH,
OOIIECTBCHHBIC ¥ PUPOIHBIC SBIICHHS).

H3yuyatr meroabl paboTbl ¢ TaOMUYHBIMH U
rpaUYeCKUMU TIPEJCTABIICHUSIMU JAHHBIX C TTOMOIIBIO
U(POBBIX PECYpcOB B XOJ€ NPAKTHUECKUX pPaboT (c
HaIPaBJISIONICH TOMOIIIBIO).

o7




OnucarejnHast
CTATHCTHKA

(8w

Yucnoseie HaOopel. CpenHee apudMeTHIECKOe.

Menuana ynciaoBoro Habopa. Y CTOWYUBOCTh MEIHAHBI.
[TpakTudeckast paborta «CpeaHue 3HAaUCHUS.
HauGonbiiee u HauMeHblee 3Ha4Ye€HUs YUCIOBOT0 Habopa.
Pa3zmax.

OcBauBaTh Ha 0a30BOM YpOBHE MOHSATHS: YHCIOBOM
Habop, Mepa IEHTPAIbHOW TEHIEHIIMU (Mepa IeHTpa), B
TOM YHCJIe CpeHee apuMeTnieckoe, MeinaHa.
OnucpiBaTh CTaTUCTUYECKHUE JIaHHBIE C TIOMOIIBIO
cpeaHero apuMETHYECKOro U MeAMaHbl. Pemarh 3amaun
(c UWCHONb30BaHMEM 3PUTEIBHON HATSITHOCTH W/UITU
BepOAIbHOM OTOPHI)

M3yuaTh cBOiicTBAa CpelHUX, B TOM YHUCIIE C IMOMOIIBIO
U(POBBIX PECYypcoB, B XO0J€ MPAKTHYECKUX padoT, (c
HAIPAaBJIAIOIIEH TOMOIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHe NOHATHSA . HauOoJblIEE
Y HaMEHbIIIee 3HAUCHHSI YMCIIOBOTO MacCUBa, pa3Max.
Pemats 3amauu Ha BBIOOp criocoOa ONMCaHMs JaHHBIX B
COOTBETCTBUM C MPHPOJOM JAHHBIX U  IEISAMH
UCCIICIOBAHMSI C HAMPABJISIONICH TOMOIIIBIO.

Cayuaiinasi
U3MEHYNBOCTH
(6 1)

Cayuatinas uzmenuusocms (npumepul). Yacmoma snavenutl 6
maccuse oannuvix. I pynnuposka. I'ucmoepammul.
Ipaxmuueckas paboma « Ciyuainas usMeHyusoCcmy).

Oceaueamv noHAmMUA: 4aACMOMA 3HAYEHUU 6 MAcCcuse
OAHHBIX, 2PYNRUPOBKA OAHHBIX, SUCOSPAMMA.

Cmpoumbs cucmoepammul no 0bpasyy

Ocsausams cpaguueckue npedCmagieHusi pa3Hulx 6U008
CIYYAUHOU UBMEHYUBOCMU, 8 MOM Yucie ¢ HOMOWDbIO
yughposwvix pecypcos, 8 xo0e NpaKmuueckol pabomai.

BBenenue B
TeopuIo rpagos
(4 9)

I'pag, eepuwuna, peopo. Ilpedcmasnenue 3a0auu ¢ nOMowbio
epaga. Cmenenv (6anenmnocms) eepuiunsi. Hucno pébep u
cymmapuas cmeneHv gepuwiun. Lleno u yuxn. Ilymo 6 epage.
Ilpeocmaenenue o ceasnocmu epaga. Ob6x00 zpagha (3tinepos
nyms). Ilpedcmasnenue 06 opueHmuposanuvix epaghax.

Oceausams nonamusa: cpagh, éepuiuna epaga, pedbpo
epagha, cmeneHwv (6a1eHMHOCMb BEPUIUHDBL), Yenb U YUKIL.
Oceausams nonamus.: nymo 6 epage, 1i1epos nymo,
00x00 epagha, opuenmuposanmwlii 2pag.

Obécyyncoamsv peutenue 3a0auu  HA NOUCK  CYMMbl
cmeneHel eepuiun epaga, Ha nouck obxooa epagha, Ha
nouck  nymeti 8  OpPUEHMUPOBAHHBIX  2pagax ¢
Hanpassowel NOMOUbIo.

Ocsausams cnocodvl npedcmasieHus 3a0ay U3 Kypca
aneebpul, 2eomempul, meopuu 8epoSMHoOCmel, Opy2ux
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npeomemos ¢ HoMOwblo 2pagos (kapmwli, Ccxemuvl,
aeKmpuyeckue yenu, QYHKYUOHAIbHble COOMEEMCMEUS)
Ha npumepax.

BeposiTHOCTB U

Cryuatinoiti onolm u caydatinoe codovimue. Beposmnocmov u

Oceaueamv nOHAMUA. CYYAUHBIL ONBLIM U CIYVYAUHOE

4acToTa yacmoma cobvimus. Ponb mManoseposimuulx u npakmuyecku | coovlimue, Mano8eposmuoe u npaKkmuiecki 00CmMosepHoe

CJIy4aiiHOT O docmosepHulx codbimull 8 npupoode u 8 oouecmee. Monema u | cobvimue.

cOOBITHS USpAIbHAsL KOCMb 8 MeOPUL 8ePOSMHOCIEN. M3yuamp  3nauUMOCMb  MANOBEPOAMHLIX — COOLIMUL 8

(4 g) Ilpaxmuueckas paboma « Hacmoma evinadenus opaay. npupooe u obujecmee Ha BANCHLIX NpuMepax (asapuu,
Hecuacmmbie cnyuau, 3awuma NEePCOHANbHOU
uHgopmayuu, nepedaya OAHHHIX).
H3yuams ponv kiaccuueckux 6eposmHoOCMHbIX Mooenel
(MoHema, uepanbHas KOCmyv) 6 meopuu 8epPoAmMHOCEN.
Habnwoame u uzyvame yvacmomy coobimuti 8 npOCMblX
IKCNEPUMEHMAX, 8 MOM HUCIe C NOMOUWbIO YUPPOBbIX
pecypcos, 6 Xxo0e npakmuieckol pabomai.

O0o0menue, [Mpencrapnenne  manubix.  OmnwmcarenpHass — craructhka. | [lOBTOpPATH W3ydeHHOE W BBICTPAMBATHL  CUCTEMY

KOHTPOJIb BeposatHocTh ciyyaitHOro coOBITHSI. 3HaHUM.

(5u9) Pemath 3a1a4n Ha rIpe/iCTaBICHNE U OTIMCAHNE TAHHBIX C

MIOMOUIBIO0 N3YYEHHBIX XapAKTEPUCTUK C HAIIPABIAIOLICH
HOMOUIBIO.

O0cyxnarTh npuMepsl CIIy4alHBIX COOBITHH,
MaJIOBEPOSITHBIX M MTPAKTUYECKH TOCTOBEPHBIX CITyYalHBIX
COOBITHI, UX POJIH B IIPUPOJIE U KUZHU YEJIOBEKa

8 ki1acc (He meHee 34 4)

Ha3Banue
pazaena (TeMbl)

OcHoBHOe conepkaHue

XapakTepucTHKA 1esITeIbHOCTH 00y4ar0IMXcst
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(umcy10 4acoB)

IloBTOpPEHUeE
Kypca 7 kjiacca
(4 9)

[Ipencrapnenne  panHbix.  OmnucaTenbHash — CTaTUCTHKA.
Cny4daitHas ”3BMEHUYUBOCTh. CpeJTHHEe YMCIOBOTO Habopa.
Cayyaiinble coObiTHs. BeposTHOCTH 1 yacToThl. Knaccuueckue
MOJIeJIN TEOPUU BEPOATHOCTEH: MOHETA U UTPaIbHASI KOCTb.

IoBTOPATH H3YYEHHOE U BBICTPAMBATHL CUCTEMY
3HAHUM.
Pematy 3agaum (Mo BU3YaJbHOW omope) Ha

MpEJCTaBJICHUE U OMNHCAHHME JaHHBIX
M3YYEHHBIX XapaKTePUCTHUK.

Pemarr 3amaun (Mo BuU3yaJIbHOWl  omope) Ha
MPEACTABJIICHUE TPYNIUPOBAHHBIX JAaHHBIX M ONUCAHUE
CIIy4aiiHOM U3MEHYUBOCTH.

Pemars 3agmaum (Mo BH3yaJIbHOW  omope) Ha
oTpezieNieHUe YaCTOThI CITy4YalHBIX COOBITUM, 00CYXKICHUE
MPUMEPOB CIYYalHBIX COOBITUH, MAaJOBEPOATHBIX U
MPAKTUIECKH JIOCTOBEPHBIX CITyJAHBIX COOBITHIA, UX POIH
B IIPUPOJIC U )KU3HH UEIOBEKA.

C IIOMONIBIO

OnucareabHast Omxnonenus. Jucnepcus uucnogo2o nabopa. Cmanoapmuoe | Oceausamov NOHAMUA: OUCNEPCUS U  CIMAHOAPMHOE
CTATHUCTHKA. OMKIOHEHUe YuUcio6020 Habopa. [luazpammul pacceusanus. OMKJIOHEHUe, UCNONb308AMb MU XAPAKMEPUCMUKU ONls
PacceuBanme OnuUCaHUsl pacceusanusi OAHHbIX.
JIAHHBIX Yuacmeoeamv 6  o6cysycoenuu  cunomeszvt 00
(4 g9) omcymcmeuyu Uil HAIUYNUY - CeA3U  No  Ouazpammam
pacceusanus.
Cmpoums Ouazpammvl pacceusauus NnO UMEOUUMCS
OAHHbIM, 8 MOM HUCTe C NOMOWbIO KOMNbiomepa (nocie
COBMECMHO20 AHAU3A).
MHo:kecTBa MHoxecTBO, MOAMHOKeCTBO. Onepanuu Haja MHOkecTBamH: | OcBamBaTh MOHSATHSI: MHOXXECTBO, JIEMEHT MHOKECTBA,
4 4) oObeIMHEHHEe,  IepeceyeHue,  jaomnoiHeHue.  CBOHCTBa | MOIMHOMKECTBO.
omneparuit HaJl MHOKECTBAMH: MepeMECTUTEIbHOE, | BBIMOJHATH onepanuu HaJl MHOECTBAMH:
COUYEeTaTeIbHOE, PACIIPEACIIUTENBHOE, BKIIFOUCHHUS. o0beAHEeHNE, TIepeceYeHne, AOMOIHeHue (110 00pasiy).
['padpuaeckoe mpencTaBieHe MHOKECTB. Hcnoan3oBarb CBOICTBA: MePEMECTUTENHHOE,
COYETaTeNbHOE, paCMpeleIuTeNbHOE, BKIIOUEHHUS (C

MCII0JIb30BaHUEM BU3YaAJIbHOM OIMOPHI).
Hcnoab3oBath rpaduyeckoe MpeacTaBIeHHE MHOXKECTB
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IIPU ONHUCAHMM PEAIbHBIX MPOLECCOB M SBICHUH, IpHU
pEeIIeHnH 3a/1a4 U3 JPYTUX y4eOHbIX MPEAMETOB U KYPCOB
(c MCIIOJIB30BAHNUEM BU3YaJIbHOM OIOPBI).

BepositHOoCTH
CJIY4YaHHOr0
coObITHS

(6 )

DJIeMEHTapHbIE COOBITHSI. CityqaitHbie COOBITHSI.

BnaronpusiTcTByromme sreMenTapHbie coObITHs. BeposTHoCTH
coObITHI. OMBITEI C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
coObITHsiMH. CitydaiiHbIi BEIOOD.

[TpakTrueckas padota «ONBITHI ¢ PABHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMH COOBITUSMM.

OcBanBarpb Ha  0a30BOM  YpPOBHe  IOHATHSL:
AIIEMEHTApHOE  COOBITHE, CllydailHO€ COOBITHE  Kak
COBOKYITHOCTb ~ OJIArONPHUSATCTBYIOIIMX  AJIEMEHTapHBIX
COOBITHI, PABHOBO3MOXKHBIE 3JIEMEHTapHBIE COOBITHSL.
Pemath 3a1aum Ha BBHIUKCIICHHE BEPOSTHOCTEH COOBITUI
[0 BEPOSATHOCTSM 3JIEMEHTAPHBIX COOBITHUH CITy4ailHOTO
onbITa (C HCHOJIb30BAHUEM 3PUTENIBHON HAIVIAIHOCTH
1/uiy BepOaIbHOM OIOPHI).

Pemath 3a1aum Ha BBIYKCIIEHUE BEPOSTHOCTEN COOBITUI
B ONbITAX C PAaBHOBO3MOXHBIMU  3JIEMEHTAPHBIMU
COOBITUSIMM, B TOM YHCJIE C IOMOIIbIO KOMIIbIOTEpA (C
UCIIOJIb30BAHUEM  3PHUTEILHOW  HASJHOCTH  W/WIN
BEepOAIBHOM OMOPHI).

IIpoBoanTh M M3y4YaTh ONBITHI C PABHOBO3MOXXHBIMU
AJIEMEHTAapPHBIMU COOBITUSMU (C UCIOJIB30BAHUEM MOHET,
WUTPaTbHBIX KOCTEM, IpPYrux MOJICTICH )
B XOJIe¢ TMpaKkTUYeCKoW paboThl (C HCIOJIB30BAHUEM
BU3YaJIbHOU OIIOPBI).

Beenenne
TeopuIo rpagos
(4 )

B

Hepeso.  Ceoticmea  Oepesa:  eOUHCMEEHHOCMb — NYMU,
cywecmeoganue GUCAYel GepPUIUNbI, C853b MeNHCOY YUCTIOM
gepuiun u yuciom péoep. Ilpasuno ymuodrcenus.

Oceaueamv nonamusa. oepeso Kax ecpag bOe3 yuxua,
sucauas eepuwiuna (1ucm), 6emeb oepesa, Nymo 8 oepese,
ouamemp Oepeaa.

H3yuams ceolicmea Oepesa: cyujecmeosanue Gucsadell
6epUIUHbIL,  €OUHCMBEHHOCMb  NYMU  MeXCOy  08YMs
BEPULUHAMU, C6513b MENHCOY HUCIOM GEPUIUH U YUCLIOM
pébep.

Yuacmeosamo 6 oocyscoenuu pewienun 3a0auu na nouck
U nepevucienue nymei 8 oepege, onpedeleHue Hucid
sepuiun unu pébep 8 oepese, 06x00 bUHAPHO20 depesa, 8

61




mom ducie ¢ npuMereruem npacuiad YMHOMICEHUA.

Cayuaiinble
coObITHS

(8w

ITlpomusononooicroe coovimue.  Huacpamma  Oilnepa.
Obvedunenue u nepeceuenue coovimuil. Hecoemecmuvie
cobvimus. Popmyna croocenus eeposimuocmeil. Ilpasuno
VMHOOICEHUsI  geposimHOcmell.  Ycnoewas — eeposamuocme.
Heszasucumvie  cobvimus.  I[lpeocmaenenue  ciyuatinozo
9KCnepumMeHma 8 eude oepeaa.

Oceaueamov NOHAMUA. B63AUMHO  NPOMUBONONONCHLLE
cobvimus, onepayuu HA0 cooblmuimu, 00veouHeHue u
nepeceyeHue coovimutl, ouazpamma unepa (Direpa—
Benna), coemecmmuvie u necogmecmmule cOObIMUA.
H3yuamb meopemut 0 6eposmHOCMU 00beOUHEHUsT 08YX
codvimutl (Popmyvl CLOACEHUS BEPOAMHOCTELL).
Yuacmeoeams ¢ oocyicoenuu pewenua 3adauu, 6 mom
yucie mekcmossvie 3a0auu Ha onpeoesieHue 8eposmHocmel
00beOuHeHus: U nepeceyeHusi cooblmuil ¢ NOMOWbIO
yucnosou  npamou,  ouazpamm  Jiiepa,  opmynvl
CILOJHCEHUS 8ePOSIMHOCTEII.

Ocsausamo noHAmMuUA: npasuio VMHOJICEHUS
8eposimHOCmell, YCI08HAsL GEPOMHOCHb, He3ABUCUMbLE
coObLIMUsL 0epeso CIYUAlHO20 ONbIMA.
H3yuamo  ceoiicmea  (onpeoenenus)
cobbmuil.

Yuacmeoeamv 6 oocysycoenuu pewenusn  3adauu na
onpeoeneHue U UCNOIb308AHUE HE3ABUCUMBIX COObIMUI.
Yuacmeoeamv ¢ oécyscoenuu pewenus  3adauu Ha
NOUCK 8eposmMHOCMmel, 6 mMOM Yucle YCIO8HbIX, C
UCnoIb308anuem 0epesa CiyiauHo2o onbimd.

He3a6UCUMbLX

O0001IEHHE,
KOHTPOJIb
(49)

[TpencraBnenue nanubix. OnucaTenbHas cTatucTuka. ['padeor.
BepositTHOCTB CIIy4aifHOTO COOBITHSI. DneMEeHTHI
KOMOMHATOPUKH.

I[HoBTOPATL W3yYEeHHOE W BBICTPAMBATH CHCTEMY
3HaHUMU.

PemaTth 3a1a4u Ha IPE/ICTABJICHHUE U OMTMCAHUE IAHHBIX C
MTOMOIITBIO W3YYCHHBIX XapaKTEPUCTHK (c
HCII0JIb30BaHUEM BU3YaJIbHOM OIOPHI).

Yuacmeoeamov 6 oo6cyyncoenuu pewenus 3anadum C
pUMEeHEeHnEM rpados.

Pemats 3agaum  Ha  HaxOXIEHHE  BEPOSTHOCTH
CIIy4allHOTO COOBITHS 10 BEPOATHOCTSM DJIEMEHTApPHBIX
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cOOBITHI{, B TOM YHCJI€ B OINbITaX C PAaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUAMH (C BU3YyaJIbHOW OTIOPOH).
Yuacmeoeamov 6 oocyyicoenuu pewenus 3anaum Ha
HAXO0XKJICHUE BEPOATHOCTEH 00BEIMHEHNS U TIePECCUCHUS
COOBITHIA, B TOM YHCII€ HE3aBUCUMBIX, C HCIIOIb30BAHHEM
rpadMUecKuX NPEACTABICHUH U JiepeBa CIy4ailHOTrO
OTIBITA.

Yuacmeosamv 6 oo6cyscoenuu pewenua 3anaum Ha
nepevyucieHre KoMOuHaIuil (4nucia nepecTaHoOBOK, Yncia
coyeTaHuil), Ha HAXOXKJCHHUE BEPOSTHOCTEH COOBITUH C
NPUMEHEHHEM KOMOWHATOPHKM, B TOM YHCIE C
MCII0JIb30BaHuEM TpeyrosibHuKa [lackans.

9 kiacc (He menee 34 1)

HazBanmue
pa3nea (TeMbl)
(umncJyi0 yacon)

OcHoBHOE conepkaHue

XapakTepucTHKA 1esiTeTbHOCTH 00y4ar0mMXcst

IHoBTOpenue
Kypca 8 ki1acca
(4 4)

Hpe,HCTaBJ'IGHI/Ie JaHHBbIX. OnwucarensHas CTaTHUCTHKA.

Omneparuu Haj cCOOBITUSIMU. He3aBUCUMOCTH COOBITHIA.

I[HoBTOPATL W3YyYEHHOE W BBICTPAMBATH CHCTEMY
3HAHUH.

PemaTth 3agauM Ha Mpe/ICTABIICHNE U OMMCAHUE JAaHHBIX.
Pemiate 3amauMm  Ha  HaxoXJIEHHUE  BEPOSTHOCTEU
00bEIMHEHUSI W TIEPECeUeHUs COOBITHM, B TOM 4YHCIIE
HE3aBHCHUMBIX, C  HCIOIB30BaHHEM  TpapUUecKux
MPEJCTABICHUHN U JEPEBA CIYYalHOTO OIBITA.

Pemath 3a1aum Ha mepednciieHne KOMOWHAIUK (Yucia
MEpPEeCTaHOBOK, YHWCIA COYETaHWH), HAa HAXOXKICHHE
BEPOATHOCTEH COOBITHIA C MPUMEHEHUEM KOMOMHATOPHKH,
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B TOM YHUCJI€ C UCIIOJIBb30BAHUEM TPEYTI'OJIbHHUKA ITackans

J1eMeHThI
KOMOMHATOPUKH
4 4)

KombOunaropnoe mpaBuio yMHOXeHus. llepecTaHoBKH.
®aktopuan. CodeTaHuss W YUCIO COYETAHWU. TpeyeonvbHuUK
Iackana. paktuueckas padbora «BbluucieHue BeposiTHOCTEN
C HCIMOJb30BAaHUEM KOMOMHATOPHBIX (PYHKIMM SIEKTPOHHBIX
Ta0JIUIY.

OcBauBathb Ha  0a30BOM  ypOBHe  TOHSTHSA:
KOMOWHATOpPHOE TMPAaBHJIO YMHOXXEHUS, YHOPSIOYEHHAs
napa, Tpoiika 00beKTOB, IepeCTaHOBKa, (PaKTOpHAIl YUCIIA,
COYeTaHUe, YUCII0 COYCTAHUM, mpeyeonvHux Ilackans.
Pemats mpocreiimmme 3agayM  Ha IIEpEUMCIICHUE
YIOPSIIOYSHHBIX T1ap, TPOCK, IEPEUHCICHHE TIEPECTAaHOBOK
U COYETAaHWH HIIEMEHTOB pA3JIMYHBIX MHOXECTB (IO
obpa3iry).

Pemats mpocreiiline 3aga4yM HAa NPUMEHEHHUE YHCIIA
coueTaHuil B anredpe (COKpaméHHOe YMHOXKEHHE, OMHOM
HproToHa) (¢ HanpaBISIFOIIEH TTOMOIIBIO).

Pematb, mnpuMeHsis KOMOMHATOpHKY, 3aJa4d Ha
BBIUUCIICHHE BEPOSTHOCTEH, B TOM YHCJIE C IOMOIIBIO
AIIEKTPOHHBIX TAOIMUI] B XOJ€ MPAKTHUECKOW paboThl (c
BU3YaJIbHOU OMOPOA).

I'eomeTpuueckasi
BEpPOSITHOCTH
(4 )

T'eomempuueckas eeposimunocmo. CyyatiHwlil 8b100p MOYKU U3
@ueypel Ha nrockocmu, U3 ompesKa, uz 0y2u OKPYHCHOCMU.

Oceausamsb nonamue 2e0MeMpPu1ecKoli 6epPosSMHOCHU.
Yuacmeoeamo ¢ obcyscoenuu pewenua 3adauu na
HAX0JICOeHUe 8epOAMHOCMEN 8 ONbIMAX, NPEOCMABUMbIX
KAK 8b100p MOYeK U3 MHO20Y20IbHUKA, Kpyed, Ompe3Ka ulu
0y2U OKPYIHCHOCIU, YUCTIOB8020 NPOMEICYMKA

HcnoiTanua
bepnynm
(6 9)

Hcneitanue. Ycenex u Heynada. Cepusi HCIIBITAaHUH J10 IEPBOTO
ycnexa. Wcneitanus bepHymiu. BepostHocT coObiTuil B
cepuu ucneltanuii bepuymiu. Ilpaktuueckas padora
«McnpiTanus bepryimy».

OcBanBaTh Ha 0230BOM yYPOBHE NOHSATHS: HCIBITAHUE,
AIIEMEHTapHOE COOBITHE B HCTIBITAHHUH (YCIEX U Hey/aya),
cepusi UCHBITaHWI, HACTYIUIEHHME TEpBOro ycrexa
(neynaum), cepust ucnbiTanuii beprysm.

Pemiats  mpocreiiiiMe 3aJa4d  HA  HaxOXJIACHUE
BEPOATHOCTEH COOBITHI B CEpUU HCTBITAHUI J10 TIEPBOTO
ycrexa, B TOM 4YHcje ¢ MpUMEHEHHEM (OPMYIIbI CyMMBbI
reOMETPHUECKON MPOrpeccuu (¢ Oropoil Ha CIpPaBOYHYIO
UH()OPMAIIHIO).

Pemiare mpocreimue

3aJaum Ha HaXOXJICHUC
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BEPOATHOCTEM  DIEMEHTApHBIX COOBITHIL B  cepuu
ucnelTaHuil bBepHynm, Ha HaxoXXIeHHE BepOATHOCTH
OTpPEACNIEHHOT0 YHCTa YCIEXOB B CEPUHM HCIBITAHHA
bepnyiu (¢ BU3yaabHO# OMOPOiA).

H3yuath B X0/1e MPAKTHYeCKO padoThI, B TOM YHUCIIC C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B
cepuu ucneiTanui bepuynnu

Cayuaiinas
BeJINYMHA
(6 4)

CiyvaitHass BeIMYMHA W paCOpe/esiCcHUE BEPOATHOCTEH.
MaremaTudeckoe  OXHJAHUE U JWCIEPCUS  CIy4alHOU
BeIMunHbL. [Ipumepbl MaTeMaTHYecKOro OXHAaHUSA — Kak
TEOPETUYECKOI0 CPETHETO 3HAUECHUS BETUYUHBI.

[TonsiTre o 3akoHe OOIBIINX yKcel. Vi3MepeHue BeposTHOCTEH
C MOMOIIBIO YacToT. [IpuMeHeHne 3akoHa OOJIBIINX YHUCEIL.

OcBoutb Ha 0a30BOM YpOBHe NOHSATHSA. CllydyailHas
BEIINYUHA, 3HAYCHUE CIIy4aiHOU BEJIMYUHBI,
pacnpezesieHue BEpOATHOCTEM.

H3yuyars u o00cy:kpaTh IpUMEPbl JUCKPETHBIX U
HENPEePbIBHBIX CIyYalHbIX BEJIUYUH (POCT, BEC YEIIOBEKA,
YHCJIEHHOCTh HACEJICHUS, IPYyTrUe N3MEHYUBBIE BEJINYUHBI,
paccMaTpUBaBILIMECS B KYpPCE€ CTaTUCTUKH), MOJEIbHBIX
CIIydaliHbIX BEJMYMH, CBSA3aHHBIX CO CIIy4allHBIMHU
onbpiTaMu (OpOCaHHe MOHETBI, UTPATBHONH KOCTH, CO
CIIy4aifHBIM BBIOOPOM U T. IL.).

OcBanBarpb Ha  0a30BOM  YpOBHe  IOHSITHS:
MaTE€MaTU4YECKOE OKUJAHUE CIy4alHOM BEIIMYUHBI Kak
TEOPETHUYECKOE CPEIHEE 3HAUCHHE, TUCTIEPCHS CITy9aliHON
BEJIMUMHBI KaK aHaJIoT JUCIIEPCUU YHCIOBOI0 Habopa.
Pemarp 3agaum Ha BBIYMCICHHE MaTeMaTHYECKOTO
OKHJAHUS W JUCIEPCHH  JHMCKPETHOM  CIIy4allHOM
BEJIMYUHBI 110 33JJaHHOMY PAaCIIPEIECICHUI0, B TOM YHCIIE
3ajlay, CBSI3aHHBIX CO CTPaxOBaHMEM M JOTepesMHu (C
HaIPaBJISIOIEH TOMOIIIBIO).

3HAKOMHUTBC C MAaTEMaTHYECKUM  OXHIAHWEM U
JUCIIEpCUEN HEKOTOPBIX paclpelesieHui, B TOM YHCIE
pacnpeesieHusl CTy4ailHOW BEJIMYMHBI «YHCIIO YCIIEXOB» B
cepuu UcnbITaHuK bepHyium.

M3yyars 4yactoTy coObITHS B  TOBTOPSIOLIMXCS
CIIy4aiHBIX ONBITAX KAK CIIy4allHYIO BEIMUHHY.
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3HAKOMHUTBCS C 3aKOHOM OonbIMx 4Yucen (B ¢opme
bepnymiu): mpu OONBIIOM YHKCIE OMBITOB YacToTa
coOBITHS OJIHM3Ka K €r0 BEPOSTHOCTH.

Pemath 3agqa4u Ha U3MepeHHE BEPOSTHOCTEHN C TOMOIIBIO
4acToT (C HAIPABJISIFOLIEH TOMOIIBIO).

OO0cy:x1aTh POJIb 3aKOHA OOJIBIINX YHCENl B 000CHOBAaHUU
YaCTOTHOI'O METOJ1a U3MEPEHHUSI BEPOSITHOCTEH.
OO0cy:xk1aTh 3aKOH OONBIIMX YHCET Kak MpPOsBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTH B N3MEHYMBBIX SIBJICHUSX,
poNb 3aKoHa OONBLIMX 4YMCEI B MPUPOAEC U B KU3HU
YeJI0BeKa.

O06o001menue,
KOHTPOJIb
(10 v)

[IpencraBienne  JaHHBIX.
BepositHOoCTB CIIy4aifHOTO COOBITHHI.
KoMOuHaTOpuku. CiydyaliHble BETUYUHBI U pACIPe/IeIICHUS.

OmnucareiibHass  CTAaTHUCTHKA.
DJIEMEHTHI

IHoBTOPATL WH3Yy4EHHOE U BBICTPAMBATH CHCTEMY
3HAaHUH.

Pemars 3apa4m Ha OpeaCTaBICHUE U ONKMCAHUE TAHHBIX.
PemaTh 3a1a4u Ha HaXOXK/ICHUE BEPOSITHOCTEH COOBITHIA,
B TOM 4YHCI€ B OIbITaX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMH, BEPOSTHOCTEMN
00bEeIMHEHUSI W TIEpeceueHuss COOBITUH, BBIUYUCIATH
BEPOSATHOCTH B OIBITAX C CEPUSAMHU CIIyYaWHBIX UCIIBITAHUN

[Ipu pa3paboTke paboueli mporpaMMbl B TEMAaTUYECKOM IJIAHUPOBAHHUU JIOJKHBI OBITh YUTEHBI BOBMOXHOCTH
WCIIOJIb30BaHUs DJIEKTPOHHBIX (IU(GPOBBIX) 00pa30BATEIBbHBIX PECYPCOB, SBISIIOMIUXCA YYEOHO-METOIUYECKUMU
MaTepuaniamu (MyJIbTUMEIUNHBIE MPOrPAMMBI, JIEKTPOHHbIE YYEOHUKU U 33JaYHHUKH, JJIEKTPOHHbIE OMOIUOTEKH,
BUPTYyaJIbHbIE J1a0OpaTOpUH, UIPOBBIE TPOTPAMMBI, KOJUIEKIIMH IU(GPOBBIX 00pa30BATEIBHBIX PECYPCOB),
UCIIOJIb3YeMBbIMH JIJII OOyYeHHS ¥ BOCHUTAHUS PA3IMYHBIX TPYII TOJIb30BaTENeH, MPEACTABICHHBIMUA B
3JIEKTPOHHOM (LIM(POBOM) BUAEC U peanusyromumu aunakruyeckue BosmoxkHoctu UKT, comepxkanue KOTOPBIX
COOTBETCTBYET 3aKOHO/IATEILCTBY 00 00pa30BaHUU.
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IHOYPOYHOE IIVTAHUPOBAHUE

AJITEBPA
7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Tema vDOKA K n Hara uudgposbie
n/n yp Bceero OﬁﬂTpo‘m’m’le pﬁaKT“quKHe u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI pecypesi
1 [loHsiTHE panMoOHaIBLHOTO YKUCIIA 1
5 Apudmerndeckue 1eicTBHS C 1
palroHaIbHBIMU YHUCIAMHU
3 Apudmerrdeckue I1eHUCTBUS C 1
palroOHAIBLHBIMH YHUCIIAMU
4 Apudmernueckue IeHCTBUS C 1
paroHaIbHBIMU YHUCIAMH
5 ApudmeTndeckre IeHCTBUS C 1
panroHaIBLHBIMH YHUCIIAMU
6 Apudmernueckue IeHCTBUS C 1
paroHaIbHBIMU YHUCIAMH
CpaBHeHue, ynops/104MBaHue
7 palMoOHaNBHBIX unces. BxomHas 1 1
KOHTpOJIbHAs paboTa
8 CpaBHeHue, ynopsi0urMBaHue 1
panroHaIBHBIX YHCEI
9 CpaBHeHue, ynopsi0uMBaHue 1
panroHaIBHBIX YHCEI
10 CreneHs ¢ HATYpAIbHBIM 1 bubnmoreka [JOK
[IOKA3aTEeJIEM. https://m.edsoo.ru/7f4211de
11 Crenens ¢ HATypaJIbHBIM 1 bubnnorexka [JOK
MTOKA3aTENEM. https://m.eds00.ru/7f421382
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https://m.edsoo.ru/7f4211de
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12 Crenens ¢ HaTypaJIbHBIM bubnmoreka [JOK
[MOKa3aTeJIeM. https://m.edsoo.ru/7f42154e
13 Crenensb ¢ HATypaJIbHBIM bubnnoreka [HOK
MMOKa3aTeJIeEM. https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HATypalIbHBIM
[I0Ka3aTeIIEM.
15 Penienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIEHTHI U3 PEAIbHOM MPAKTUKHU
16 Pemrenne ocHOBHBIX 3a/1a4 Ha ApOOH,
MIPOLICHTHI U3 PEATHbHOM MPAKTHKU
17 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIEHTHI U3 PEAIbHOM MPAKTUKHU
18 Pemrenne ocHOBHBIX 3a/1a4 Ha ApOOH,
MIPOLICHTHI U3 PEATHbHOM MPAKTUKHU
19 [Ipu3Haku qenMMoCTH, Pa3aoKEeHUS
Ha MHO>KUTEJIM HaTYPAIbHBIX YHCET
20 [Ipu3Haku AeNUMOCTH, PA3IOKEHUS
Ha MHOXXUTEJIM HAaTYPAITbHBIX YHCET
21 Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHas MPONOPIMOHATHHOCTH
29 Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHasi MPOMOPIHMOHATBHOCTH
23 Peansubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPONOPIMOHATHHOCTH
24 Peanbnpie 3aBucumocti. [Ipsmast u
oOpaTHasi MPOMOPIHMOHATBHOCTH
o5 KonTpomnpHas pabota mo Teme 1
"PanmonanbpHbBIe Hcia"
bub6anorexa [IOK
26 BbykBeHHbIE BBIpa)KEHUS ] 1
https://m.edsoo.ru/7f41feec
27 IIepemeHnHsble. J[ONTyCTUMBIE 3HAYECHUS
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IEPEMEHHBIX

28 DopmyIibl
29 DopmyIibl
[Ipeo6 0
o | Dot Bumorra 10K
p » Packp https://m.edsoo.ru/7f41fafa
MpHUBEICHNE OJIOOHBIX CIaraeMbIX
[Ipeo6 0
p | et Bumorra 10K
P » Packp https://m.edsoo.ru/7f41fd70
IpHBeIeHNE OJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
32 BBIPAXEHU, pacKpbITHE CKOOOK 1
IpHBeIeHNE OJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIPAXEHU, pacKpbITHE CKOOOK 1
MpHBeIeHNE TOJOOHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnmnorexa [JOK
IIOKa3aTelIeM https://m.edso0.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnuotexa [JOK
I0Ka3aTeyieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmnorexa [JOK
I0Ka3aTeyiemMm https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 Meorounens! https://m.edsoo.ru/7f42276e
bubmuoreka [JOK
38 Muorouners! https://m.edso00.ru/7f422930
39 CrnoxeHue, BRBIUNTAHUE, YMHOKCHHE bubnmoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIUNTaHUE, YMHOKEHHE bu6mmorexa [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
a1 CroxeHue, BBIUNTaHUE, YMHOKEHHE bubnmoreka [JOK

MHOI'O4JICHOB

https://m.edsoo.ru/7f422fca
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42 CioxeHue, BBIYMTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edso00.ru/7f423182
43 DopMyIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a
44 DopMyIbl COKpAIIEHHOTO bubmmoreka [JOK
YMHOKECHHUS https://m.edsoo.ru/7f42464a
45 DopMyIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424c12
16 DopMynbl COKpAIEHHOTO bubnuotexa [JOK
YMHOKEHHUS https://m.edsoo.ru/7f424fd2
47 DopMyIbl COKpAIEHHOTO bubnuoreka [IOK
YMHOKEHHUS https://m.edso0.ru/7f4251d0
48 Paznoxenrne MHOrO4WIeHOB Ha bubnuotexa [JOK
MHOKHUTENIN https://m.edso0.ru/7f423312
49 PaznokeHne MHOTOYJICHOB Ha bu6mmorexa [IOK
MHOKUTEIIN https://m.edsoo.ru/7f4237fe
50 PasnoxeHne MHOrO4JICHOB Ha bu6mmoreka [JOK
MHOKHUTEIH https://m.edsoo.ru/7f4239de
51 Pa3noxxeHnne MHOro4s€HOB Ha
MHOXHUTEJIN
KonTposnbHas padbora no teme
52 n n 1
AnreOpanyecKkre BIpaXeHHs
VYpaBHeHue, npaBuia
53 peoOpa3oOBaHUs YPaBHEHUS,
PaBHOCUJIBHOCTb YpaBHEHUMN
JIuneliHOe ypaBHEHHE C OAHOU
54 MEPEMEHHOM, pelieHne JIMHEHHBIX
YpaBHEHUN
e o
HHEI{HOE ypaBHEHUE C OHOH Bu6morexa LIOK
55 MIePEMEHHOM, peleHUE JTMHEHHBIX

ypaBHEHUI

https://m.edsoo.ru/7f420482
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JIuneitHoe ypaBHEHUE ¢ OJJHOU

56 NEPEMEHHOM, pelIeHne JINHEHHBIX 1
ypaBHEHUH
57 Pemienue 3aiayd ¢ moMoIbro 1 bubmuorexa [JOK
ypaBHEHU I https://m.edsoo.ru/7f42064e
58 Penienue 3a7a4 ¢ MOMOIILIO 1 bubmuorexa [JOK
ypaBHEHUH https://m.edso0.ru/7f420806
59 Penrenue 3a1au ¢ moMoIILO 1 bu6mmoreka [IOK
ypaBHEHU U https://m.edsoo.ru/7f4209a0
60 Pemienue 3a7a4 ¢ MOMOIIbLIO 1 bubmuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuneiiHOe ypaBHEHHE C JBYMsI 1 bubnnorexa [HOK
NEPEMEHHBIMH U eT0 rpaduK https://m.edsoo.ru/7f427c32
62 JInHeitHoOe ypaBHEHUE C IBYMsI 1 bubnnoreka [JOK
NEPEMEHHBIMU U ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHENHBIX YPAaBHEHUU 1 bubnuoreka [IOK
C AIBYMsI IEPEMEHHBIMU https://m.edsoo0.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX ypaBHEHUN 1
C IByMs1 IEPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX YpaBHEHHM 1
C IByMs1 IEPEMEHHBIMU
66 Cucrema 1ByX JTUHENHBIX YPAaBHEHUM 1
C IByMsl IEPEMEHHBIMH
67 Pemenue cucrem ypaBHEHUI 1 bubmorexa [IOK
https://m.edsoo0.ru/7f4284de
68 Pemenune cucrem ypaBHEHHIA 1 Egggﬁ%fi%ggﬁf 198654
69 Pemenue cucrem ypaBHEHUI 1
70 Pemenue cucreM ypaBHEeHUH 1 BH6J_1HOTeKa HOK
https://m.edsoo.ru/7f4287d6
71 Pemenue cucreM ypaBHEHUH 1
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79 KonTponbhas pabota no teme 1 bubnmoreka [JOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara ToYky Ha IPSIMOMA buGmorexa LIOK
https://m.edsoo.ru/7f41de76
74 Hucnossle IPOMEKYTKH bubmorexa LIOK
https://m.edsoo.ru/7f41dff2
75 YwuclioBbIE TPOMEKYTKH
76 Paccrostnre Mexay AByMs TOUKaMH
KOOPJIHMHATHOM IIPSIMOM
77 Paccrostnue Mexny AByMs TOUKaMU
KOOPJAMHATHOU MPSIMOi
78 [IpssMoyrosibHas cucTeEMa KOOPAUHAT bubnnoreka [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssmoyronbpHas cucreMa KOOpAUHAT bubnnorexa [HOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpagukoB, 3aJaHHBIX bubnuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpauKoB, 3a1laHHBIX bubnnoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3a7aHHBIX
bopmynamu
83 [Ipumeps! rpaduKoB, 3aJaHHBIX
dbopmynamu
84 Yrenue rpaduKoOB peabHbIX bubnuoreka [IOK
3aBHCUMOCTEN https://m.edsoo.ru/7f41ea24
85 UreHue rpadMKoB pearbHbIX
3aBUCUMOCTEN
bu6mmorexa [IOK
86 Tonsrue dymxuun https://m.edso0.ru/7f41ef06
87 ['paduk pynkuum
88 CaoticTBa (yHKIUI bubmmoreka [JOK
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. . bubmuorexa [JOK
89 CroiicTsa pynKimii ! https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [IOK
%0 Jlmseiinas QysKis . https://m.edso0.ru/7f427282
. bubmuorexa [JOK
9 Jluneitnas pynicis . https://m.edsoo.ru/7f427412
92 [Toctpoenwue rpaduka IMHEHHOI 1 bubnnorexa [HOK
byHKIIIN https://m.edsoo.ru/7f426d1e
[TocTpoenue rpaduka TuHEHHON
93 1
byHKIUM
94 ['paduk pynkuuu y =x| 1
95 ['paduk pynkuuu y =x| 1
96 KonTponbhas pabota no Teme 1 bubnuorexa [JOK
"Koopaunats! u rpaduku. OyHxiun" https://m.edsoo.ru/7f41f50a
I .
97 | weronon kypea 7 knacea, obobmenne | 1 BuGmiorera LIOK
HOB KYP ’ Hl https://m.edsoo.ru/7f429c6¢
SHAHHIA
I .
98 | weronon kypea 7 kmacea, obobmenne | 1 BuGmorera LIOK
HOB 1P ’ Hl https://m.edsoo.ru/7f429f32
SHAHHIA
I .
90 | weronon kypea 7 knacea, obobmenne | 1 BuGimorera LIOK
HOB KYP ’ H https://m.edsoo.ru/7f42a0e0
3HAHUUT
n N
100 weronon kypea 7 kracea, obobmenne | 1 BuGimorera LIOK
HOB KYP ’ Hl https://m.edsoo.ru/7f42a27a
3HAHUUT
101 Wrorosast koHTpOIBHAS paboTa 1
n N
we | mompemescommnmmin 1 Busorea 0K
HOB KYP ’ B https://m.edso0.ru/7f42a900
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102
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8 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
[1]
Jl:;-n Tema ypoxa Beero KonrTpoabubie | IlpakTuueckue II/I[:;‘?eHI/IH gggjagz?;feﬂbnme
padoThI padoThI pecypee
1 KBaaparHplii KOpeHb U3 YUCIIa 1 BH6J_IH0TeKa HOK
https://m.eds00.ru/7f42d452
2 [TonsiTre 06 UppaLIOHAIILHOM UHUCIIE 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f42eaaa

3 JlecsiTHuHbIC TPUOTMIKCHUS 1
UPpalMOHATIBHBIX YHCET

4 JlecsiTuuHbie TPUOTUKESHUS 1
WUPPAIMOHALHBIX YHCETT

5 JleficTBUTENTBHBIEC YKCTIA 1

6 CpaBHEHHE IEWCTBUTEIIBHBIX YHCEIT 1

7 CpaBHeHHE IEWCTBUTEIBHBIX YHCEIL. 1 1
BxonHas koHTposibHast paboTa

8 Apudmernueckuit KBaapaTHbIHN 1
KOpEHb

9 YpaBHEeHHE BHJA X2 = A 1

10 CgoiicTBa apuPMETHICCKUX 1 bubnmoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edso0.ru/7f42d862

11 CaoiicTBa apumeTnyecKkux 1 bubnmoreka [JOK
KBaJPATHBIX KOPHEN https://m.edso0.ru/7f42d862
IT BaHHE YHCIOBBIX

12 Bblzgggléi?ﬁ,aconeepm(;ﬁﬂx 1 BH6J_IHOTeKa HOK
KBaJIpATHbIE KOpHI https://m.edso0.ru/7f42dd26
[Ipeobpa3oBaHre YHCTOBBIX

13 Bbrl)pa)I(I;HHfl, COJIepXKaIIIX 1 bubanorexa LIOK

KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4
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[Ipeobpa3oBaHre YHCTOBBIX

bubmuorexa [JOK

14 BRIPAICHITH, CO/ICPIRATIHX https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
[Ipeobpa3oBaHue YHCTOBBIX
15 Bb];I)pa)KIG)IHI/Iﬁ coAepKAIMNX Bubmorexa HOK
’ https://m.edsoo0.ru/7f42e262
KBaJIpaTHbIE KOPHU
16 CreneHs ¢ LIETBIM [10Ka3aTEIEM bubmorexa LIOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3alluCh YUCIa.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEeMEHTAPHBIX YaCTHUIL JI0 bubnnoreka [JOK
KOCMHYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUINTEIBHOCTH IPOIIECCOB B
OKpY’KaIoIlleM MUpe
18 CBolicTBa CTENEHHU C LEJIBIM bubnnorexa [HOK
IIOKa3aTeNeM https://m.edso00.ru/7f435648
19 CBolicTBa CTENIEHH C IIECIIBIM bubmuorexa [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHH C LIEJIBIM bubnnoreka [JOK
II0Ka3aTeNeM https://m.edso00.ru/7f435648
21 CBolicTBa CTENIEHH C IIEJIBIM bubmuorexa [JOK
[I0Ka3aTeneM https://m.edso0.ru/7f43599a
29 CBolicTBa CTENEHH C LIEJIBIM bubanorexka [JOK
ITOKa3aTeNeM https://m.edsoo.ru/7f435ed6
23 KBanpaTHbiii TpéxusieH
24 KBanpaTHbiii TpéxusieH
o5 Paznoxxenue kBapaTHOTO bu6mmorexa [IOK
TPEXWICHA HA MHOXKHUTEIU https://m.edso0.ru/7f42fd38
26 Pa3noxxenue kBaspaTHOrO bubnuoreka [IOK
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
7 KonrponsHas pabora no remam bubnuoreka [IOK

"KBanparusie kopau. CTEneHu.

https://m.edsoo.ru/7f42ec80

-
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KBanpatubiii TpexuieH"

bu6mmoreka [IOK
28 Aurebpanuticckas pook https://m.eds00.ru/7f430382
JlomycTMBIE 3HaYEHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anreOpanvecKue BEIPOKCHHS
JlomycTMBIE 3HaYEHUS
30 MIEPEMEHHBIX, BXOJISAIINX B
anreOpanvecKrue BEIPAKCHHS
31 OCHOBHOE CBOWCTBO bubmuorexa [JOK
anredpandecKou 1poodu https://m.edso0.ru/7f4308e6
. bubmuorexa [JOK
32 Coxpamenne 1podeit https://m.edso0.ru/7f430a8a
. bubmuorexa [JOK
33 Coxpamenne Apobei https://m.edsoo.ru/7f430f44
. bu6mmorexa [IOK
34 Coxpamenne apobeii https://m.eds00.ru/7430f44
35 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmorexa [IOK
U JICJICHHE alTeOpandecKkux apooeit https://m.edsoo.ru/7f43128c
36 CrnoxxeHue, BBIYUTAHNUE, YMHOKEHUE bu6nmoreka [IOK
U JIeJIeHHe anreOpandeckux JIpooei https://m.eds00.ru/7f4315c0
37 CnoxxeHue, BBIYMUTaHUE, YMHOKEHUE bu6mmoreka [IOK
U JICJICHHE alreOpandeckux apooeit https://m.edsoo.ru/7f4318c2
18 CrnoxxeHue, BBIYUTaHNUE, YMHOKEHUE bubnmoreka [JOK
U JIeJIeHHe anreOpandeckux JIpooei https://m.edsoo.ru/7f431a20
I .
3 conpranm arcGpmecne buGnorexa LIOK
Jepxalt P https://m.edsoo.ru/7f43259¢
apobu
20 corepranm acbpmmecne BuGorera LIOK
AACpKall p https://m.eds00.ru/7f432736
apobu
41 [TpeoOpa3oBaHue BBIPAKEHHIA, bubnuoreka [IOK

~
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COJIepIKAIIHX alreOpanvyecKue
npobu

https://m.edsoo0.ru/7f432736

42 KonrponsHas pabora o reme 1 bubnuoreka [IOK
"Anrebpanyeckasi 1poOp" https://m.edso0.ru/7f431d36

43 KBagparnoe ypaBHeHue bubmnorexa LIOK
P yp https://m.edsoo.ru/7f42eela

44 Henonnoe kBagpaTHOE ypaBHEHUE bubmorexa LIOK
https://m.edsoo.ru/7f42eela

45 Henonnoe kBagpaTHOE ypaBHEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela

16 ®opMyIia KOpHEW KBaPATHOIO bubnuotexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f158

47 @opMyita KOpHEH KBaJPATHOIO bubnuoreka [IOK
YpaBHEHUs https://m.edso0.ru/7f42f3f6

48 ®opMyiia KOpHEN KBagpaTHOIO bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4

bu6mmoreka [IOK
49 Teopema Buera https://m.edsoo.ru/7f42fefQ

bu6mmoreka [JOK
50 Teopema Buera https://m.eds00.ru/7f430076

51 Pemenue ypaBHeHUH, CBOAAIIUXCS K bubnuoreka [IOK
KBaJPATHBIM https://m.edsoo.ru/7f43c542

52 Pemrenne ypaBHEHUH, CBOASIIUXCSA K bubnnoreka [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0

53 [Ipocreiimme qpobHO- bubmuorexa [IOK
paLMOHAJIBHBIE YPABHEHUS https://m.edso0.ru/7f4328c6

54 [Ipocreiimme npoGHO- bubmmoreka [IOK
palroOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e

55 Pemrenne TexCcTOBBIX 3a1a4 C bubmuoreka [JOK
IIOMOILBIO KBaIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75c

56 Penienue TeKCTOBBIX 3a/1a4 C bubmuorexa [JOK
MOMOIIBIO KBAJPATHBIX YPAaBHEHUI 29 https://m.edsoo.ru/7f42f8f6
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https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
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https://m.edsoo.ru/7f42f8f6

57

KonTtponbHas pabora no reme
"KBanpaTHble ypaBHeHuUs"

bubmuorexa [JOK
https://m.edsoo.ru/7f4301f2

58

JInHeliHOe ypaBHEHUE C 1BYMs
[IEPEMEHHBIMH, €ro rpauk,
IIPUMEPHI PELICHNS YPaBHEHUN B
LIEJIBIX YHCIIAaX

59

JIuneitHOE ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €T0 rpauK,
MIpUMEpPHI PElIeHUs YPaBHEHUN B
LEJIBIX YUCIIAX

60

JIuHenHoe ypaBHEHHE C IByMS
MIePEMEHHBIMH, ero rpaduK,
MIPUMEPHI PEIICHUS] YPABHEHHM B
LEJBIX YUCITaX

61

Pemenue cucrem 1ByX JTUHEHHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMHU

62

Pemenue cucrem ByX JTUHEHHBIX
YPaBHEHUI C IByMs IEPEMEHHBIMU

63

Perenue cucreM AByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMHU

64

[Ipumeps! penieHus cucremM
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEpEMEHHBIMU

65

[Ipumeps! penieHus cucrtemM
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMHU

66

I'padmueckas uHTEpIIpeTaLIUS
YpPaBHEHUS C IByMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JIBYMsI IEPEMEHHBIMU

bubmuoreka [JOK
https://m.edso0.ru/7f43d6d6

67

I'paduaeckas naTEpIIpETALIHS
YpaBHCHHA C ABYMs IICPCMCHHBIMU 1

bubmuorexa [JOK
https://m.edsoo.ru/7f43d6d6
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CHUCTEM JIMHEHHBIX YPaBHEHUM C
JBYMSI IEPEMEHHBIMU

Pemenue TEKCTOBBIX 3a/1a4 C

68 N
ITOMOIIIBIO CUCTEM YPAaBHEHHI
69 Pemrenne TekcToBBIX 3a1a4 €
IIOMOILBIO CUCTEM YPAaBHEHUI
70 Pemenne TekCcTOBBIX 3a1a4 ¢
ITOMOIIIBIO CUCTEM YPAaBHEHHI
71 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
79 YucnoBble HEPABEHCTBA U UX
CBOMCTBa
73 HepaBeHCTBO ¢ 0/IHOM TTepeMEHHOM
JIuneliHble HEpAaBEHCTBA C OJJHOM bubnnoreka [JOK
74 . .
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo0.ru/7f42c692
JIuHeiiHbIe HEPABEHCTBA C OJHOMN bu6mmorexa [IOK
75 . .
IIEPEMEHHON U UX PELICHHE https://m.edso0.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA C OTHOU
IIEPEMEHHON U UX PELICHHE
77 CucreMbl TMHEVHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U MX PEIICHHE https://m.edsoo.ru/7f42cb88
78 Cuctembl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42cd2c
79 CucremMbl TMHEVHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM M MX PEIICHHE
N3006paxenue pemieHns TMHEHHOTO
80 HE a]feHCTBa I/IpI/IX CHCTEM Ha bubmorexa [IOK
P o . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSIMOM
N300paxenue pemieHns JMHEHHOTO
p P bu6mmorekxa [IOK
81 HEPABEHCTBA U UX CUCTEM Ha

YUCJIOBOM MPSMON

https://m.edsoo.ru/7f42c9e4
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KonTponbnas pabora no remam

82 "HepaBenctBa. Cucrembl 1
ypaBHEHUN"
bu6mmoreka [IOK
83 Tonsrue dyrxuun https://m.edsoo0.ru/7f433c12
84 OO6macTh onpeiesieHuss © MHOXKECTBO bubnunoreka [HOK
3Ha4YeHUH PYHKIUU https://m.edsoo0.ru/7f433d84
85 CriocoOb1 3a1anust pyHKIHIA
86 I'paduk pynkumn
CaoiicTBa GQyHKINH, UX
87
oroOpakeHHne Ha rpaduke
88 Urenue u noctpoeHue rpadukoB
byHKIUH
89 [Tpumeps! rpadukoB GyHKITHIHA,
OTPaXKAIOIIUX PEeATbHBIE TIPOIIECCHI
)
o | S o s BuGorsa 101
PATHYIO TIPOTIOPH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 ['unep6omna
92 ['unep6omna
bu6mmoreka [IOK
— 2
%3 Tpagpmxc dynrmm y = x https://m.edso0.ru/7f4343e2
bubmuorexa [JOK
— 2
4 T'padpuxc dymximm 'y = x https://m.eds00.ru/7f434572
d —2 — 3 -V —
05 | |x: rpagmiccroe pemcie Bu6miorera LIOK
’ o . https://m.edso00.ru/7f434d38
YPaBHCHHI U CUCTEM YpaBHEHUI
d —2 — 3 -V —
06 | |x: rpagmiccroe pemcie Bu6miotera LIOK
’ o . https://m.edsoo.ru/7f434eb4
YpaBHEHU U CUCTEM ypaBHEHUH
97 [ToBTOpEHNE OCHOBHBIX IMOHSATUH H bubmorexa [IOK

[00)

https://m.edsoo.ru/7f4371aa
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METOJIOB KypCOB 7 U 8 KJIACCOB,
00001eHne 3HaHu |

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bu6mmoreka [IOK

MCKAY MHOXKXCCTBOM I[CﬁCTBHTGHLHLIX

%8 METOJI0B KypCOB 7 34 8 xmaccos, 1 https://m.edsoo.ru/7f43736¢
000011IeHNe 3HAHNHI
n N
o | mommpemeconom o | B morea 10K
FIOB KYPCOB 7 ¥ ’ https://m.eds00.ru/7f437510
000011eHNe 3HAHAHI
n N
oo | e oo ontn | o LOK
A P . ’ https://m.edsoo.ru/7f4376b4
000011eHNe 3HAHAN
bu6mmoreka [IOK
101 Hroroast koHTpoIbHAs paboTa 1 1 https://m.edsoo.ru/7f436b88
IToBTOpEHUE OCHOBHBIX MOHATHH U
102 MeTOIl(I))B KypcoB 7 u 8 KJIacCcoB 1 bubmoreka [IOK
. ’ https://m.edsoo.ru/7f437858
000011IeHHEe 3HAHUHI
OBILIEE KOJIMYECTBO HACOB I10 102 6 0
[TPOTPAMME
9 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uupposeie
w/n Tema ypoka Beero KOﬁHTpOJII)HbIe HpﬁaKanecmle W3ydeHHSI | 00PA30BATEIbHbIC
padoThI padoThI pecypesi
PannonanbHbIe YKCaa,
1 MPPALMOHAJIBHBIE YHCIIA, KOHEYHBIE U 1
OECKOHEUYHBIE JECSITUYHBIC TPOOH
MHokecTBO IeHCTBUTENLHEIX UHCEN;
2 JNEUCTBUTEILHBIE YHCIa KaK 1
OCCKOHEUYHBIC JICCSITHYHBIC POOH
3 B3anMHO 01HO3HAYHOE COOTBETCTBHE 1
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YHCEJl U MHOXXECTBOM TOUYEK
KOOPJHMHATHOU IIPSIMOM

CpaBHeHUE IEUCTBUTEIBHBIX YUCEIL,

4 apudMeTHYECKHE JICHCTBHS C
JEHCTBUTENIbHBIMH YU CIIaAMU
5 [IpubanxEénHOE 3HaUEHNE BEIUYNHBI,
TOYHOCTb NPUOIUKECHHUSI
6 OxkpyrieHue yucen
7 Oxkpyrienue yncen. Bxognas 1
KOHTpOJIbHAs paboTa
8 [Ipukuaxa M OLICHKA Pe3yJIbTATOB
BBIUMCIICHHUM
9 [Tpukuaka 1 OLICHKA PE3YILTATOB
BBIUMCICHUM
10 Jluneitnoe ypaBHeHue. Pemenue bubnuorex [JOK
YpPaBHEHUH, CBOJIAIIMNXCS K JUHEUHBIM https://m.edsoo.ru/7f43bf66
11 HHHGI}'IHOvapaBHeHI/Ie. PemeHI/Ieu
YpaBHEHUH, CBOJAIINXCS K JIUHEHHBIM
KBanpatHoe ypaBHeHue. Pemenue
12 ypali[II;eHHfI, CylfO)IﬂHII/IXCSI K BH6J_IHOTeKa OK
KBa/pATHBIM https://m.edso0.ru/7f43c542
KBanpaTtHoe ypaBHeHue. Pemenue
13 ypalflfeHm?I, CyB})O)ISIHH/IXCSI K EH6J_IHOTeKa HOK
KBapATHbIM https://m.edso0.ru/7f43c542
14 bukBagpaTHbie ypaBHEHUS BH6J_MOTeKa HOK
https://m.edso0.ru/7f43c3d0
15 buxBanpatHble ypaBHEHUS BH6J_MOTeKa [OK
https://m.edso0.ru/7f43c3d0
IIpumeps! perieHns ypaBHEHUI
16 TPETbEN U 4ETBEPTON CTENEHEN
pa3oKEeHUEM Ha MHOXKUTEIH
17 [Tpumepsl penieHns: ypaBHCHHI

(0.0)
w
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TpEThbEil U YETBEPTOM CTENEHEN
PA3JI0KCHUECM Ha MHOXHUTCIIN

18 Pemenne npoOGHO-paiOHATBHBIX bubnuoreka [IOK
ypaBHEHUH https://m.edso0.ru/7f43c9b6
19 Pemmenne npo6HO-palioOHaIbHBIX bubnmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f43c9b6
20 Pemenue TekcToBBIX 3a/1a4
anredpandeckuM MeTOJ0M
21 Peuienne TeKCTOBBIX 3a/1a4
aNreOpandecKuM METOI0M
29 Pemenue TekcTOBBIX 3a/1a4
anredpandeckuM MeTOJ0M
23 KonTponbhas pabota no teme 1
"VpaBHeHHUsI ¢ 0IHOI nepeMeHHON"
24 YpaBHEHUE C IByMS IEPEMEHHBIMU U bubnuorexa [JOK
ero rpauk https://m.edso0.ru/7f43d0b4
o5 VYpaBHeHUE ¢ IByMsI IEPEMEHHBIMHU U bubnmnorexa [JOK
ero rpapuk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JTUHENHBIX YPAaBHEHUM
C IByMsl IEPEMEHHBIMH U €€ pelieHne
27 Cucrema 1ByX JTUHEHHBIX YpaBHEHHM
C IByMs1 IEPEMEHHBIMU U €€ pelIeHHe
8 Cucrema 1ByX JIJMHENHBIX ypaBHEHUI
C IByMsl IEPEMEHHBIMH U €€ pelieHune
29 Cucrema 1ByX JINHEVHBIX YPaBHEHHI
C IByMs1 IEPEMEHHBIMU U €€ pelIeHHe
Pemenue cucrem 1B ABHEHMU,
30 OJIHO W3 KOTO leﬁnzijieggoe a oe Eubmorexa LIOK
g LOTOP - 3 APYT https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
31 Pemenue cucrem AByX ypaBHEHUI, bubnnoreka [JOK

OJIHO M3 KOTOPBIX JIUHEIHOE, a Ipyroe

https://m.edsoo.ru/7f43d55a
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— BTOPOM CTEIEHU

Pemienue cucrem IByX ypaBHEHUH,

32 OJIHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe
— BTOpPOU CTENEHU
Pemienue cucrem IByX ypaBHEHUH,
33 OJTHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe
— BTOPOM CTEIECHU
['padmyeckas uHTEpIIpETALIUS
34 CHUCTEMBI YPaBHEHUM C IBYMS
MePEeMEHHBIMH
35 Pemienue TekcTOBBIX 3a1a4
anreOpanyecKuM crnocobom
36 Pemienue TekCcTOBBIX 3a/1a4
anredpandeckum crnocodom
37 KonTponbhas pabota mo Teme 1
"CucreMbl ypaBHEHUH"
38 HucnoBsle HEPAaBEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
JInHeliHbIC HEPABEHCTBA C OJJHON bubnnoreka [JOK
40 . .
MIEPEMEHHOMN U UX PEIICHUE https://m.edso0.ru/7f43af08
Jlunelinbie HEpaBEHCTBA C OJTHOM bubnmoreka [JOK
41 . .
MEPEMEHHON U UX PEILIEHUE https://m.edso0.ru/7f43af08
JIuneliHbIE HEPABEHCTBA C OJJHON bubnnoreka [JOK
42 . .
MIEPEMEHHOMN U UX PEIICHUE https://m.edso0.ru/7f43af08
43 CucTembl TMHEHHBIX HEPABEHCTB C
OJHOM NEPEMEHHON U X PELICHUE
44 CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEHICHUE
45 CucTemMbl TUHEHHBIX HEPABEHCTB C
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OJHOI EPEMEHHON U X PEUICHUE

16 KBaaparHble HEpaBEHCTBA U UX bubnmoreka [JOK
peuieHue https://m.edso0.ru/7f43b098
47 KBagparnslie HepaBeHCTBA U UX bubnuoreka [IOK
peuieHue https://m.edsoo.ru/7f43b21e
48 KBaaparHble HEpaBEHCTBA U UX bubnmoreka [JOK
pelieHne https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX
peleHue
50 KBanpaTHble HepaBeHCTBA U UX
pelieHue
I'paduuecka eprpera
51 ngg)Bi?{CTI; I;/II ZI:IIETE;{IIi{gp:]fe?{CTB c bubmorexa HOK
https://m.edso0.ru/7f43b098
JIByMsI IEpEMEHHBIMU
I'padmuueckas unTepripeTanys
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEpEMEHHBIMU
KonTponbHas pabora no teme
53 n n 1
HepaseHncraa
54 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 Kanparuunas ¢pynkuus, e€ rpagux u bubnnoreka [JOK
CBOMCTBA https://m.eds00.ru/7f439842
56 KBanparuunas ¢pyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edso0.ru/7f4399b4
57 [Tapabona, KOOpAMHATHI BEpPIIMHEI bubnnoreka [JOK
napaboJibl, 0Cb CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f439eb4
58 [Tapa6omna, KOOpAUHATHI BEPITHHBI bubnmoreka [JOK
napaboIibl, 0Cb CHMMETPHH 11apadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapabomna, KOOpAUHATHI BEPIIUHEI bubnuoreka [IOK

napaboJIbl, 0Ch CHMMETPHUH TTapadoIIbI

https://m.edsoo.ru/7f43alac
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60 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubnmoreka [JOK
napaboJIbl, OCb CHMMETPHUU NTapadoIIbl https://m.edsoo.ru/7f43a31e
61 [Tapabosa, KOOpAMHATHI BEPIIMHBI bubnnoreka [HOK
napaboJIbl, OCh CAMMETPHUH TTapadoIIbl https://m.edso0.ru/7f43a526
6 [TapaGosna, KOOpaAUHATHI BEPILUHBI
napaboIIbl, 0Cb CHMMETPHH 11apadoJIbl
I'paduku pynkumit: y = kx, y =kx +
63 s
b, y=k/x, y=X°, y=VX, y=X|
I'paduku pynkumit: y =kx, y =kx +
64
b, y=k/x, y=x3, y=vX, y=IX|
I'paduku pynkumit: y = kx, y =kx +
65 5
b, y=k/x, y=X°, y=VX, y=X|
I'paduku pynkumit: y = kx, y =kx +
66 R
b, y=k/x, y=x3, y=vX, y=IX|
I'paduxm ynkumii: y = kx, y=kx +
67
b, y=k/x, y=x3, y=vX, y=IX|
I'paduxu pynxmmii: y = kx, y =kx +
68 s
b, y=k/x, y=x3, y=vX, y=[X|
69 Konrponbnas pabora no reme 1 bubnnoreka [JOK
"OyaKIMH" https://m.edsoo.ru/7f43ab84
70 Ilonsatue yncioBoit bu6mmoreka [JOK
MOCJIEI0BATEIbHOCTH https://m.edsoo.ru/7f43e6c6
n | e Bnsmorea 10K
DEKyppeNT pMY https://m.edsoo.ru/7f43ebda
dbopmyoii n-ro uieHa
72 Apudmernueckas 1 reoMeTpuIecKas bubnnoreka [JOK
MIPOTPECCUU https://m.edsoo.ru/7f43ed7e
73 ApudmeTrnueckasi 1 reoMeTpuyecKas bubnuoreka [IOK
NPOrpeCCUm https://m.edsoo.ru/7f43f3b4
74 ®opMybl N-To YiIeHa bubnuoreka [IOK

apruMETUIECKON U TEOMETPUUECKON

https://m.edsoo.ru/7f43f58a
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IIPOrPeCcCuii, CyMMBbI MIEPBBIX N
YWIEHOB

75

DopMyIbl N-TO YICHA
apupMETUYECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43ef2c

76

@opMyIbl N-TO 4IeHa
apuPMETHIECKON U TEOMETPHUECKOM
MIPOrpeccuii, CyMMbI IEPBBIX N
YJICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43f0c6

77

@opMyIbl N-TO YICHA
apu(MeTHYECKONW U TreOMEeTPUIECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
WICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f72e

78

@opmMyIbl N-TO 4jeHa
apupMeTUIECKON U TEOMETPUUECKON
IIPOTPECCHUM, CyMMBI IEPBBIX N
YJICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxenue 4wieHOB
apuQMEeTUYECKO U TeOMETPUUECKOI
MPOTPECCHUIl TOUKaMH Ha
KOOPJIMHATHOM MJIOCKOCTH

80

N300pakeHne 4ieHoB
apupMeTUIECKON U TEOMETPUUECKON
MPOTPECCUI TOUKaMH Ha
KOOPJWHATHOM IIOCKOCTH

81

JIMHEWHEIN 1 SKCITOHEHITHATbHBII
pocT

82

CrnoXHEIS IMPOUCHTLI

bu6mmorexa [IOK
https://m.edsoo.ru/7f43fe0e

83

CJ10KHbBIE TPOLEHTHI

bu6mmorekxa [IOK
https://m.edsoo.ru/7f4401a6
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KonTponbHas padoTa 1o Teme
"YycioBbIE TOCIEA0BATEIHLHOCTH"

bubmuorexa [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHue, 0600MIICHNE 1
cHCTeMaTH3alus 3HaHuH. 3annch,
CpaBHEHUE, JEHUCTBUS C
IEMCTBUTEIHHBIMH YUCIAMH,
YHCIIOBAs MpsMast

86

[ToBTOpenue, 0600IICHNE U
cucTeMaTH3alus 3HaHuil. [IporeHTHI,
OTHOLICHUS, IPOIIOPLIUU

87

[ToBTOpenue, 0600IICHNE U
cUcTeMaTH3aIlus 3HaHUH.
OkpyriieHue, mpuoIMKeHre, OlleHKa

88

[ToBTOpeHue, 0600IICHNE 1
cHCTeMaTH3allus 3HaHuil. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHUECKUM
crocoooM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpenue, 06001IeHUE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 33724 apU(PMETHUESCKUM
crocooom

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, o6obIIeHNE 1
cucTemMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
CII0COO0OM

bubmuoreka [JOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpeHnue, 06001IeHNE U
cHUCTeMaTU3als 3HaHH.
[IpeoOpa3oBanue anredpanvdeckux
BBIPAKEHUH, OMYCTUMBIC 3HAUCHHSI

bu6mmorexa [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpeHnue, 06001IeHNE U
cUCTEeMaTU3alus 3HaHUM.
[IpeoOpazoBanue anredpandecKux
BBIPOKEHUH, JOMyCTUMBIE 3HAYCHHS

bubmuoreka [JOK
https://m.edsoo.ru/7f444364
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[ToBTOpEHME, 0000IICHNE U
CHCTEMaTHU3alus 3HaHUM.
[IpeoOpa3zoBanue anredbpanyecKux
BBIPAXCHHM, TOMYCTHMbIE 3HAYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f4446f2

94

[ToBTOpeHnue, 0600IICHNE 1
cUCTeMaTH3aIHs 3HaHUH.
[IpeobpazoBanue anredpanyeckux
BBIPOKEHUH, JOMYCTUMbIC 3HAUCHHSI

bubmuorexa [JOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpEHHME, 0000IICHUE 1
cucremaTusauus 3HaHuil. OyHKuuu:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX

byHKIII

bubmuorexa [JOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpeHue, 0600IICHNE 1
cucTeMarusanus 3HaHu. OyHKIMH:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX

byHKIII

bubnnorexa [HOK
https://m.edsoo.ru/7f444144

97

[ToBTOpenue, 06001IeHUE U
cucremaTusanus 3HaHuil. OyHkuuu:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX

byHKIMMA

bu6nmoreka [IOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpenue, o6obIIeHNE 1
cucTeMarusanvs 3HaHui. OyHKIMH:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX

byHKIII

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpeHnue, 06001IeHNE 1
CHUCTeMaTU3als 3HaHH.
I'paduueckoe penienre ypaBHeHUH 1
UX CHCTEM

bu6mmorexa [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpenwme, 0600IIEHNE 1
CUCTEeMAaTH3aIHsI 3HAaHUH.
I'padpuaeckoe pereHne ypaBHECHUIN 1
UX CUCTEM

101

Hrorosast koHTpOIbHAs paboTa
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https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
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102 O6061£I€HI/IC A CUCTEMAaTHU3aLN 1
3HaHUHI
OBLIEE KOJIMYECTBO YACOB I1O 102 7 0
[TPOTPAMME
IMOYPOYHOE INIJNTAHUPOBAHHUE
I'EOMETPUASA
7 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
°
Jlj;n Tema ypoka Bcero Konrpoapupie  Ipaxruyeckue fllj;";leﬂl/lﬂ (I)lg[()l;l;(())il;fenbﬂme
padoThI padoThI pecypesI
1 [Ipocreiimue reoMmeTpuueckue 1 bubmuoreka [IOK
0OBEKTBI https://m.eds00.ru/8866b724
2 MHOroyroiabHuK, ToMaHas 1 ﬁg&?ﬁ%ﬁﬁ)gﬁ}& 66ch6a
3 CMexHbIE U BEPTUKAJIBHBIE YIIBI 1 BH@?HOTGKa HOK
https://m.eds00.ru/8866c5c0
4 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 BH6J?HOTeKa HOK
https://m.eds00.ru/8866¢7be
5 CMeXHbIE U BEpTUKAIBHBIC YTIIBI 1
6 CMeXHbIE U BEpTUKAIBHBIC YTIIBI 1
7 CMexHBIE U BEPTUKAIBHBIE YIJIbI 1
8 CMeXHbIE U BEpTUKAIBHBIC YTITBI 1
W3mepeHne TMHEHHBIX U YTIOBBIX
9 BEJIMYMH, BEIYUCIICHHE OTPE3KOB U 1
yIJI0B
N3mepeHne IMHENHBIX U YTIOBBIX
10 BCJ‘II/I‘?I/IH, BBIYHCIICHHE OT}[I)TCSKOB u 1 bubmmorexa LJOK

yIJI0B

https://m.edso0.ru/8866c3ea

©
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https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

N3MepeHne JIMHEHHBIX U YTIIOBBIX

11 BEJIMYKH, BBIYUCIEHUE OTPE3KOB U
yIJI0B
N3MepeHne JIMHEHHBIX U YTIIOBBIX
12 BEJIMYMH, BBIUNCIEHUE OTPE3KOB U
yIJI0B
[lepumerp u maomangs Guryp,
13 COCTaBIJICHHBIX U3
IPSIMOYTOJIbHUKOB
[lepumerp u miaomags Guryp,
14 COCTABJICHHBIX U3
IPSIMOYTOJIbHUKOB
IToHsATHE O paBHBIX TPEYTOJIbHUKAX
15 u nepBHqulfe HpeIICTIE)lBJ};eHI/Iﬂ 0 bubmiorexa LIOK
https://m.edso0.ru/8866ce80
paBHBIX (UTypax
16 Tpu npusHaka paBeHCTBA bubmuoteka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBa bubnmnoreka HOK
TPEYTOJIBHUKOB https://m.edso0.ru/8866d34e
18 Tpu npusHaka paBeHCTBA bubmuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npuzHaka paBeHCTBa
TPEYroJIbHUKOB
20 Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB
21 Tpu npusHaka paBeHCTBa bubmuoreka [IOK
TPEYroJIbHUKOB https://m.eds00.ru/8866e88e
99 [Tpu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
23 [Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB
24 CBOMCTBO MCAUAHBI bubnunoreka LIOK

(o}
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https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEACHHON K THIIOTEHY3€

CBOIiCTBO MEeINAHEBI

https://m.edso00.ru/8866e9ec

25 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, 1
IIPOBEAEHHON K TUIIOTEHY3€
2% PaBHOOepeHHbIC U 1 bubnuoreka [JOK
PaBHOCTOPOHHHE TPEYTOJIbHUKHI https://m.edsoo.ru/8866d6fa
97 [IpusHaku u cBOMCTBA 1 bubmmoreka [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
28 [Ipu3Haku u cBoiicTBa 1 Bbu6mmoteka [IOK
paBHOOEPEHHOTO TPEYroJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBOMCTBA 1 bubnuoreka [IOK
paBHOOEPEHHOTO TPEYroJIbHUKA https://m.edso00.ru/8866e26¢c
30 HepaBeHnctBa B reomMeTpuu 1
31 HepaBenctBa B reomeTpun 1 ]r?tlfr?sj?/l//lr(r)f:(;(se:)(])_.[rou/};866e3a2
32 HepaBeHncTBa B reomeTpun 1
33 HepaBeHncTBa B reomeTpun 1
34 [IpssMOYTONBHBIN TPEYTOJIBHUK C 1 bubmuoreka [IOK
yriom B 30° https://m.eds00.ru/8866eb22
35 IIpsAMOYTONBHBIN TPEYTOJIBHUK C 1
yriioMm B 30°
36 KonTponbhas pabota no teme 1 1 bu6muoreka [JOK
"TpeyronpHukn" https://m.edsoo.ru/8866echc
37 [TapannenbHble npsMbIe, UX 1 bubmuoreka [IOK
CBOMCTBA https://m.edso00.ru/8866ef64
38 [Tareiit noctynat EBkinaa 1
Haxkpecr nexariue,
% COOTBETCTBEHHBIE U Butmorexa LIOK
OJIHOCTOPOHHHUE YTJIBI, 1

00pa30BaHHbIE NPU NEPECEUEHUU
NapaJUIeJIbHBIX IPSMBIX CEKYIIEeH

©
(V)

https://m.eds00.ru/8866f086



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

40

Hakpect nexanue,
COOTBETCTBEHHBIC U
OJJTHOCTOPOHHHE YTJIH,
00pa3oBaHHbIE MIPH NTEPECEUCHUU
HapauIeIbHBIX MPSIMBIX CEKYyIIeH

41

Hakpect nexanue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHE YTJIB,
00pa3oBaHHbBIE MPH ITEPECEUCHUN
napauIeIbHBIX MPSIMBIX CEKyLIeH

42

Hakpecr nexarue,
COOTBCTCTBCHHBIC
OZIHOCTOPOHHHE YTJIBI,
00pa3oBaHHBIE MPH ITEPECEUCHUN
napasuieIbHBIX IPSMBIX CEKYIIEH

43

Haxkpecr nexarniue,
COOTBETCTBCHHBIC U
OJTHOCTOPOHHHE YTJIbI,
o0Opa3oBaHHbIE IIPU [TEPECEUEHUH
napajiesIbHbIX MPSMBIX CEKYyIEH

bu6mmoreka IIOK
https://m.eds00.ru/8866f3b0

44

[Ipu3Hak napajieIbHOCTH MPAMBIX
4Yepes3 paBEHCTBO PACCTOSHUM OT
TOYEK OJHOM IPSIMOM 10 BTOPOH
IpsIMOI

45

46

[Ipu3Hak napajinenbHOCTH MPSMBIX
Yepe3 paBEeHCTBO PACCTOSHUMN OT
TOYEK OJHOU IIPSIMOM 10 BTOPOU
IpsIMOI

CymMma yriioB TpeyrojibHUKa

but6mmorekxa [IOK
https://m.eds00.ru/8866f630

47

CymMmma yriioB TpeyrojbHUKa

bubnunoreka LIOK
https://m.edso0.ru/8866f8bha

48

BuemHue yrisl TpeyrojabHUKa

bubnunoreka LIOK



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba

https://m.edsoo.ru/8866fase

49 Buemnue yrisl TpeyrojabHHUKa 1
KouTponbnas pabora no teme
50 "Hap:nneanL]i)e npsiMblE, CyMMa 1 1 BH6J_IHOTeKa LOK
JIJIOB TpeyrobHHKa" https://m.edso0.ru/8866fe6e
51 OKpy>XHOCTb, XOPJIbl U IUAMETP, UX 1 bubmmoreka [JOK
CBOMCTBA https://m.eds00.ru/88670800
52 KacarenbHast K OKpy>KHOCTH 1 Egtinﬁr%ngsi)grou/%S 67069a
53 OKpy’KHOCTb, BIIUCAHHAS B YIOJI 1
54 OKpy’KHOCTb, BIIUCAHHAS B YIOJI 1
55 [Tonsitue o I'MT, npumeneHue B 1 bubnunoreka LIOK
3a1a4ax https://m.eds00.ru/8867013e
56 [Tonsitue o 'MT, npumenenue B 1 bubnnorexa [JOK
3aja4ax https://m.edso0.ru/88670508
BuccekTpuca u cepeAMHHBIN
o7 MEPIEeHIUKYIIAP KaK 1
reOMEeTPHUECKUE MECTa TOUEeK
58 OKpy>XHOCTb, OITUCAHHAsL OKOJIO 1 bubnnorexa [JOK
TPEYroJIbHUKA https://m.eds00.ru/88670a62
59 OKpy>XHOCTb, OITMCaHHAs1 OKOJIO 1
TPEyroJIbHUKA
60 OKpy>XHOCTb, BIIMICAaHHAS B 1 bubmmoreka [JOK
TPEYroJbHUK https://m.eds00.ru/8867103e
61 OKpy>XHOCTb, BIIMICAHHAs B 1
TPEYTOJILHUK
62 [Ipocreiimue 3anaun Ha 1 bu6muoreka [JOK
IIOCTPOEHUE https://m.eds00.ru/88671188
63 [Ipocreiimue 3anaun Ha 1 bubmuoreka [IOK
IIOCTPOECHUE https://m.eds00.ru/886712d2
64 Konrponsnas pabora no Teme 1 bubnuorexa [IOK

"OKpy>XHOCTb U KpPYT.

o™
ol

https://m.eds00.ru/88671462



https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
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https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462

['eomeTpuueckue noctpoeHus"

[ToBTOpEeHME M 0000IIEHNE 3HAHHI

bub6nmoreka [IOK

65 OCHOBHRIX HOHATHH H METOZI0B 1 https://m.eds00.ru/886715hb6
Kypca 7 Kiiacca
bu6nmorexa [IOK
66 HroroBas kKoHTpoOJIbHAsI paboTa 1 1 https://m.edsoo.ru/886716ec
[ToBTOpeHUE U 00600IIIEHNE 3HAHUI
67 OCHOBHBIX ITIOHITHI U METOIOB 1
Kypca 7 Kiacca
o .
8 oonom momminweronon 1 BuGunorea LIOK
A https://m.eds00.ru/886719bc
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68 4

[MTPOI'PAMME
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https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
w/n Tema ypoka Beero KOﬁHTpO.}ILHLIe HpﬁaKTI/I‘lGCKI/Ie W3yYeHHS  0GPA30BATEJIbHbIE
padoThI padoThI pecypes
1 [Tapannenorpamm, ero npu3Haku u 1 Bu6muotexa [JOK
CBOICTBA https://m.edso0.ru/88671af2
5 [Tapannenorpamm, ero nNpu3Haku U 1 bubnnorexa [JOK
CBOICTBA https://m.edso00.ru/88671ca0
3 [Tapannenorpamm, ero Npu3Haku 1 1 bubmmoreka [JOK
CBOICTBA https://m.eds00.ru/88671ca0
y | oo e | Bumorea 110K
pAMOYT <> POMD, XBanpat), https://m.eds00.ru/88671dea
MPU3HAKU U CBOMCTBA
s | e e pemreriace | Bumorea 110K
PAMOYT %> POMD, KBalpat), https://m.eds00.ru/88671f20
MIPU3HAKU U CBOMCTBA
o | e coyen mpemrorimee | Bumorea 110K
PAMOYT %> POMD, KBalpat), https://m.eds00.ru/8867209c
MIPU3HAKU U CBOMCTBA
bubmmoteka IIOK
! Tpanems 1 https://m.eds00.ru/88672358
8 PaBHOOOKAs ¥ IPAMOYTOJIbHAS 1 bu6muoreka [JOK
Tpanenuu https://m.edso0.ru/8867252¢
9 PaBHOOOKas U IpsIMOYTOJIbHAS 1 bu6muoreka [JOK
Tpanenuu https://m.eds00.ru/88672858
but6mmorekxa [IOK
10 Metoz ynBoeHus Me MRk 1 https://m.eds00.ru/88672b14
but6mmoreka [IOK
1 HentpanpHas cummeTpus 1 https://m.eds00.ru/88672b14
12 KonrtponbHast paborta no Teme 1 1 bubmuoteka [JOK
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https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
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"UeThIpEXyroibHUKK" https://m.eds00.ru/88672c9%a
13 Teopema Paneca u reopema o bubnmoreka [JOK
MPONOPLMOHAIBHBIX OTPE3KaAX https://m.eds00.ru/8867337a
14 Cpenusis TUHUS TPEYroJIbHUKA buGnuorexa LIOK
https://m.edso00.ru/88672e0c
15 CpenHsist TMHUS TPEyrojibHUKA bubmorexa LIOK
https://m.eds00.ru/88672f38
16 Tpanenus, e€ cpeaHss TUHUS Bubmmorexa LIOK
’ https://m.eds00.ru/88672358
17 Tpaneuus, €€ cpeaHsss TUHUSA Bubmmorexa LIOK
’ https://m.eds00.ru/88673064
18 [IpornopuiroHabHBIE OTPE3KU bubmiorexa LIOK
https://m.eds00.ru/88673794
19 [IponoprinoHanbHBIC OTPE3KH buGnuorexa LIOK
https://m.eds00.ru/88673794
20 LleHTp Macc B TpEYroIbHUKE bubmaorexa LIOK
https://m.edso00.ru/886738fc
bu6nmorexa LIOK
21 [onobubie TpeyrombuicH https://m.edso0.ru/88673a78
29 Tpu npusHaka nonoOus bubmuoreka [IOK
TPEYTroJIbHUKOB https://m.edso00.ru/88673bae
23 Tpu npuznaka nogobus bubmuoreka [IOK
TPEYroJIbHUKOB https://m.eds00.ru/88673d52
24 Tpu npuznaka nogodus bu6muoreka [JOK
TPEYTOJIBHUKOB https://m.edso0.ru/8867400e
o5 Tpu npusnaka nogoOus
TPEYTOJIHLHUKOB
26 [TpumeneHne mMogo0usI IPU PEIICHUH
MPAKTUICCKHX 3aa4
7 KonTponbhas pabora no teme 1 bubmmoreka [JOK
"ITogo0OHBIE TPEYTONBHUKH" https://m.eds00.ru/8867445a
28 CBoiicTBa TUIOMIAACH bubmuorexa [{OK
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https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
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reOMETPUUYECKUX PUTYP

https://m.edso0.ru/886745fe

29 @opMyIbl IS IUIOLIAAN 1 bubnmoreka [JOK
TpEeyroJIbHUKA, NTapajuieaorpamma https://m.eds00.ru/88674860
30 @opMyIIbl IS IUIOLIAAN 1 bubmunoreka [JOK
TpEyroJibHUKA, MapajijieorpaMma https://m.edsoo.ru/88674a22
31 @opMyIbl IS IUIOLIAAN 1 bubmmoreka [JOK
TPEYroJIbHUKA, apajiieorpaMma https://m.edso0.ru/88674a22
30 DopmyIbl AJis 101 1 Bbu6moteka [JOK
TpEeyroJibHUKA, apajieraorpamma https://m.eds00.ru/88675288
33 @opMyIIbl IS IUIOLIAAH 1 bubnuoreka [IOK
TpEeyroJibHUKA, apajuieraorpamma https://m.eds00.ru/8867542c
34 Brruncnenue miomaaei Cia0XHBIX 1 bubnunoreka LIOK
buryp https://m.eds00.ru/88674e78
35 [Tnomanu ¢uryp Ha KIeT4aToN 1 bu6nmorexa LIOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaau nogo6HBIX GUryp 1
37 [Tnomaau mogo6HBIX GUryp 1
38 3ajauu ¢ IPaKTUYECKUM 1 bubnnorexa [JOK
COIepIKAaHUEM https://m.eds00.ru/88675558
39 3ajauu ¢ IPaKTUYECKUM 1 bubmuoreka [IOK
COIepIKAaHUEM https://m.eds00.ru/88675684
40 Pemrenue 3amay ¢ mOMOIILIO METOIA 1 bubnunorexa LIOK
BCIIOMOTAaTEIILHOM IIOMIa U https://m.eds00.ru/88674f90
a1 KonrponsHas pabora no Teme 1 1 bu6muoreka [JOK
"TInomans" https://m.eds00.ru/8867579c
42 Teopema [Iudaropa u e€ 1 bubmuoreka [IOK
[IPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u eé 1 bubnuorexa [IOK
IIPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [Tudaropa u eé 1 bubmuoreka [IOK

MIPUMEHEHNE

https://m.edso0.ru/88675abc
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Teopema I[Tudaropa u eé

45
MIPUMCHEHUE
46 Teopema [Tudaropa u eé
MIpUMEHEHUE
Onpenenenyue TPUrOHOMETPUUECKUX
KIIMM OCTPOro yria
47 g Y;IME OHLE())FO yz OJIbHUKA buGnuorexa LIOK
PAMOYT peyr ’ https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOIICHUS
B IIPSIMOYTOJIBHOM TPEYT OJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubmmoreka [JOK
TOXAECTBO https://m.eds00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
KonTponbHas pabota mo Teme
51 "Teo peMa anr))aro a ¥ Hayvaja 1 bubmnorexa [JOK
P i P https://m.edso0.ru/8a1407e8
TPUTOHOMETPHH
BnucanHble U LIEHTpaIbHBIE YIIIbI, bubmmnoreka HOK
52 . . .
YIoJI MEXKIY KacaTeIbHOU U XOPAOU https://m.edsoo.ru/8a1415b2
Bnucanusie u ieHTpaibHBIC YTIIbI, bu6nmorexa LIOK
53 . . :
YTOJI MEXK1y KacaTeJIbHOM U XOpJI0H https://m.edsoo.ru/8a141940
BrnivcaHHbIE U IEHTPATIBHBIE YTIIbI, bubmuoreka [JOK
54 . . :
YroJ MEXKIYy KacaTeabHOU U XOPAOU https://m.edsoo.ru/8a141b34
55 VYTIubl MeXAYy XOpJaMu U CEKYIIUMHU
56 VYTIubl MeXAYy XOpJaMu U CEKYIIUMHU
BricanHbie 1 onricaHHbIe
57 YeTBHIPEXYTONBHUKH, UX TIPU3HAKN U Bubmorexa LTOK
o pexyr ’ p https://m.eds00.ru/8a140f86
CBOICTBa
Bnuca € ¥ onuca e
[HCAHHBIC 1 OTHCArHb! bubmmoreka [JOK
58 YETBIPEXYTOJIbHUKHU, UX MPU3HAKU U

CBOMCTBA

https://m.edsoo.ru/8a1416d4

-

o



https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4

Brmcannbie 1 onvcaHHEIS

59 YEeTBIPEXYTOJILHUKH, UX MPU3HAKH U 1 Bubmzorexa HOK
o ’ https://m.edsoo.ru/8a1416d4
CBOMCTBA
[IpumeneHne CBOMCTB BIIMCAHHBIX U
60 OIMCAHHBIX YETHIPEXYTOJIHLHUKOB MIPU 1
pEIICHUU TEOMETPUIECKUX 3a1a
[IpumeneHne CBOMCTB BIIMCAHHBIX U
61 ONMCAHHBIX YETHIPEXYTOJBHUKOB IIPH 1
pEIICHUU TEOMETPUICCKUX 3a1a
62 B3aumHoe pacnionoxeHue qByx 1 bu6mmoteka [JOK
OKPY>KHOCTEH, 00III1e KacaTeabHbIe https://m.edso0.ru/8a1410a8
. bubnunoreka LIOK
63 Kacauue oxpyxuocreii 1 https://m.edsoo.ru/8a1410a8
K 6 n
o | mommembemmormens || B 10K
PYyx ' " https://m.edso0.ru/8a141c88
OTHMCaHHBIE YETHIPEXYTOIbHUKH
n N
o | e [ B 10K
A yP . ’ https://m.edsoo.ru/8al41ddc
0000111eHIE 3HAHUT
n .
o | omemecmoma ke | B 10K
g yP . ’ https://m.edsoo.ru/8al4lefe
00001IeHre 3HAaHUH
but6mmorexa [IOK
67 HToroBasi KOHTpOJIbHAsA paboTa 1 1 hitps://m.edsoo.ru/8al42368
n N
o | mompme i | Busmorea 1101
A yp . ’ https://m.edsoo.ru/8al420ac
000011IeHE 3HAHUT
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
ITPOTPAMME
9 KJIACC
No Tema ypoka Koan4yecTBO 4acoB Hara JJIeKTPOHHbIE
n/n Bcero Kourpoabnbie IIpakTuueckue  M3y4YeHusi  uudpoBbie



https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

padoThI padoThI oOpa3oBaTeJibHbIE
pecypcsl
1 Onpenenenyre TPUroHOMETPUUECKUX 1 bubmumoreka [IOK
byakuumii yriaos ot 0° 1o 180° https://m.edsoo.ru/8al424bc
2 @opMyJIbl IPUBEACHUS 1
3 Teopema KOCHHYCOB 1 BH6J_IHOTeKa LOK
https://m.edso00.ru/8al4336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 BH6J,IHOTeKa LOK
https://m.edsoo.ru/8al42d5e
7 Teopema cuHycoOB 1
8 Teopema cHHYCOB 1
9 Haxoxaenue e CTOpoH U 1 bubnuoteka [JOK
BEJIMYHH YIJIOB TPEYTOJIbHUKOB https://m.edso0.ru/8a1430b0
10 Pemenue TpeyroabHUKOB 1 BH6J_IHOTCK3 0K
https://m.edsoo.ru/8al42ac0
1 Pernerue TpeyroapHuuios . Eggsj?/l;lr?f:;s%g rOu/I§a142ac0
12 Pemienne TpeyroibHUKOB 1 Egggﬁ;fé;%gﬁga 14230
13 Peuienne TpeyroibHUKOB 1 Egggﬁ?ﬁ:&igﬁgal 49ac0
14 [IpakTHueckoe NPUMEHEHUE TEOPEM 1 bubnnoreka [JOK
CHHYCOB M KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe MpUMEHEHNE TEOPEM 1
CHHYCOB U KOCHUHYCOB
16 KonTtponbHas pabora o Teme 1 1 bubnuoreka [IOK
"Pemenue TpeyroJbHMKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTue o mpeoOpa3zoBaHUU TOI00MS 1 bubmuoreka [JOK

-

o



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a

COOTBETCTBEHHBIE DJIEMEHTEI

https://m.edsoo.ru/8al43ab0
bubmuoreka [JOK

18 o1I00HBIX (uUryp https://m.edsoo.ru/8al43de4
COOTBETCTBEHHBIE AJIIEMEHTHI

19
MoA00HBIX (huUryp
Teopema o mpou3BeIeHUU OTPE3KOB
XOpI, TEOpeMa O MPOU3BEACHUN bubnuoreka [IOK

20 :
OTPE3KOB CEKYLIUX, TEOpemMa o https://m.edsoo.ru/8a14406e
KBaJpare KacaTeJIbHOU
Teopema 0 mpoU3BEAECHUN OTPEZKOB
XOpJ1, TeOpeMa O IPOU3BEACHUU bubnuorexa [JOK

21
OTPE3KOB CEKYILHNX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJIpaTe KacareiabHOU
Teopema o mpou3BeIeHUU OTPE3KOB
XOpJ1, TEOpEMA O TPOU3BEACHUU bubnnoreka [JOK

22 _
OTPE3KOB CEKYILHX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU

23 [IpuMeHeHne TeopeM B pELICHUH bubnnorexka [JOK
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8a143f06
[IpuMeHeHne TeopeM B pelIeHun bubnunorexa [JOK

24 _
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8al443fc

o5 IIpuMeHeHre TeopeM B pelIeHUuU bubnnorexka [JOK
T€OMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme

26 "IIpeoOpazoBanue mMoI00MUs. 1 bubmmoreka [JOK
MeTtpuueckre COOTHOLIEHHUS B https://m.edso0o.ru/8a1447a8
OKpY>KHOCTH"
Omnpenenenne BEKTOPOB.

27 d)HEH?IeCKHﬁ u FeOMI;T WYECKUN bubmorexa LIOK

p https://m.edso00.ru/8a144960

CMBICII BEKTOPOB

28 CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB, bubnuoreka [IOK

YMHOXCHHE BEKTOpPA HA YUCIIO

https://m.edsoo.ru/8al44a8c¢c

10



https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c

CrnokeHne U BEIYUTaHHE BCKTOPOB,

bubmuoreka [JOK

29 YMHOKE€HHE BEKTOPA HA YHUCIIO https://m.edsoo.ru/8a144d52
30 CrokeHue ¥ BBIUMTaHHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO
31 PasnoxeHue BekTOpa Mo 1ByM
HEKOJJIMHEAPHBIM BEKTOpaM
32 Koopaunats! BekTopa BH6J_IHOTeKa LOK
https://m.edsoo.ru/8al44fbe
p | Compnes moumeneme spos Bumorera LOK
https://m.edso0.ru/8a14539c
JUTMH U yTJIOB
U oo mpmmmencnme A raoenn Bu6miorera LIOK
https://m.edsoo.ru/8a14550e
JUTMH U yTJIOB
35 Pemnienne 3a7a4 ¢ MOMOIIBIO bu6mmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Penrenue 3a1au ¢ moMoOIILIO bu6mmoreka [IOK
BEKTOpPOB https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHre BEKTOPOB JIJIsl PEIICHUSI
3aja4 GU3HUKU
38 Konrtponbnas pabora no reme 1 bubnnorexka [JOK
"BexTops!" https://m.edso00.ru/8a145b08
39 JlexapTOBBI KOOPAMHATHI TOYEK Ha
IJIOCKOCTH
. Bbubaunoreka [IOK
40 Y paBHEHHE IPAMOH https://m.edsogru/8a145048
41 YpaBHeHHE NpsAMOn
42 YpaBHEHHE OKPYKHOCTU EH6J_IHOTeKa HOK
https://m.edso0o.ru/8a14635a
43 KoopaunaTsl Touek nepeceyeHust bubnuoreka [IOK
OKPYXKHOCTH Y MPAMOI https://m.eds00.ru/8a146620
44 Metoa KOOpAMHAT MPU PEIICHUN

-

o



https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

TCOMETPHUICCKUX 3a1ay,
IMPAKTUYCCKUX 3aaa4

Meroz KOOpAUHAT IPU PELLICHUN

45 r€OMETPUUYECKHX 3a/1ad,
MPAKTUYECKHX 3a7a4
Meroza KOOpAUHAT IPU PELLICHUN
46 r€OMETPUUYECKHX 3a/1ad,
MPAKTUYCCKHX 337124
KonTtponpsHas pabora o Teme
47 "I[;I;ngﬂob;JﬂKgopz[;H:THT Hl\; 1 bubmmorexa LIOK
" https://m.edsoo.ru/8al46e0e
TUTOCKOCTH
48 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnnorexa [HOK
BBIYHCIICHHE UX AJIEMEHTOB https://m.edsoo.ru/8al46fda
bu6mmorexa [IOK
49 Hueno m. Jlmuna okpyKHocTH https://m.edsoo.ru/8al1472c8
bu6mmoreka [IOK
50 Hucno x. JlmHa OKpyHOCTH https://m.edsoo.ru/8al4714c
51 JliMHa nyru OKpy>KHOCTH
52 Pannannas mepa yria bubmiorexa LIOK
https://m.edsoo.ru/8a14714c
53 [Tnomane kpyra, ceKTopa, CErMeHTa bubmiorexa HOK
’ ’ https://m.edso00.ru/8a147426
54 [Tnomane kpyra, cekTopa, cCerMmeHTa bubmiorexa LIOK
Hiaitb Kpyra, pa, https://m.eds00.ru/8a147750
55 [Inomans kpyra, cekTopa, CErMeHTa bubmiorexa HOK
’ ’ https://m.edso00.ru/8a147750
56 [ToHsITHE O NBHYKEHUU TUIOCKOCTH bubmorexa LIOK
https://m.edsoo.ru/8al147c82
57 [TapannensHBIN IEpEHOC, TOBOPOT bubmorexa LIOK
’ https://m.edso0o.ru/8al47f16
58 [MapannenbHbIi IepeHoc, TOBOPOT bubmiorexa LOK

https://m.edsoo.ru/8al47f16
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https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16

59

[TapannenbHbIN IEpEeHOC, TOBOPOT

60

[TapannenbHbIN IEpEeHOC, TOBOPOT

61

62

63

[IpumeHeHue NBUKEHUN PU
peuIeHuu 3a1a4

KonTtponpsHas pabora mo Temam
"[IpaBuIbHBIC MHOTOYTOJILHUKH.
OkpyxHOCTb. [IBr>keHUs miockocTu"

[ToBTOpenue, 06001ICHNE,
cuctemarusanus 3HaHuil. ismepenue
F€OMETPUUECKUX BEIUYUH.
TpeyronpsHuKH

bubmuoreka [JOK
https://m.edsoo.ru/8a1480e2

bubmuorexa [JOK
https://m.edsoo.ru/8a148524

64

[ToBTOpenue, 060061IICHNE,
cUCTEMaTU3aIUs 3HAHWMN.
[TapamiensHbIE U EPIICHINUKYIISIPHBIE
psIMbIe

bu6mmoreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpenue, 06001IEHNE,
cUCTeMaTH3aIns 3HaHWH.
OKpY>KHOCTb U KPYT.
I'eoMeTpuueckre mocTpoeHUs. YTIIbI
B OKPY)KHOCTH

66

67

[ToBTOpenue, 06001IIEHNE,
cucTeMaru3anys 3HaHui. Brimcannbeie
Y ONMCaHHBIE OKPY>KHOCTH
MHOTOYTOJIbHUKOB

HtoroBast KoHTpoJIbHAs paboTa

bu6mmorexa [IOK
https://m.edsoo.ru/8a148920

68

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aIusg 3HaHWi

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

HOYPOYHOE IINTAHUPOBAHUE
BEPOATHOCTDb U CTATUCTHUKA

7 KIIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Hara uudgpoBbie
Nen/m Tema ypoka Beero KOﬁHTpO.}IbeIe H[:jaKTuqecmle WIYMEHHS  0GPA3OBATEIbHbIE
padoThbI padoTsI pecypesI
1 [IpencraBneHue qaHHbBIX B 1 bu6mmoreka [IOK
TadJmmax https://m.edsoo.ru/863ec1f8
2 [IpakTryeckue BBIYMCICHUS 110 1 bubnuorexa [JOK
TaOJIMYHBIM JAHHBIM https://m.edsoo.ru/863ec324
3 N3Bnedenne u nHTEpIIpETALUs 1 bubnnorexa [HOK
TaOJIMYHBIX TaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuueckas pabora "Tabnuibr" 1 1
I'pacduueckoe npencraBieHne
5 JAHHBIX B BUJI€ KPYTOBBIX, 1 bubnnorexka [JOK
CTOJIOMKOBBIX (CTOJIOYATHIX) https://m.edsoo.ru/863ed18e
Iuarpamm
q .
o | mmenmemememrnos | B 10K
PHMEPDI L P https://m.eds00.ru/863ed602
Iuarpamm
7 IIpakTyeckas pabora 1 1 bubnnoreka [JOK
"narpamMmbr” https://m.eds00.ru/863ed72e
8 Uucnossie HaOopwl. CpenHee 1 bubnuotexa [JOK
apu(pMeTHIecKoe https://m.eds00.ru/863ed846
9 Yucnosslie HaOopel. CpenHee 1 bubnuorexa [IOK
apudmernyeckoe https://m.eds00.ru/863ed846
10 Menaunana 9ucioBoro Hadopa. 1 bu6mmorexa [IOK
VY CcTOMUUBOCTh ME€IUAHEI https://m.edsoo.ru/863edb3e
11 Menunana 4rciioBoro Habopa. 1
Y CcTOWYUBOCTh MEIUAHBI

=
(@)



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e

[IpakTrueckas padota "Cpennue

bubmuoreka [JOK

12 3Ha4YeHusa" https://m.edsoo.ru/863edc6a
H
13 3Ha£1z?{izlifc§o}i?ﬁ?;g;ez Bubmzorexa LIOK
pa. https://m.edsoo.ru/863ee07a
Pa3zmax
Haunbospliee 1 HanMeHbIIIEE
14 3HAYEHMS YUCIIOBOTO Habopa.
Pa3zmax
Hawnboubliiee 1 HanMeHbIIIEES
15 3HAYCHHMS YUCIIOBOTO Habopa.
Pa3zmax
K
5| b eor o : B 10K
pei A o https://m.edso00.ru/863ee390
OmnucarenbHas CTaTUCTHAKA
17 CnyuaiiHast ©3MEHYUBOCTD bubnnorexka [JOK
(mpumepsr) https://m.edsoo.ru/863ee4bc
18 YacroTa 3HaueHMI B MACCUBE bu6mmoreka [JOK
JTaHHBIX https://m.edsoo0.ru/863ee69c
bu6mmoreka [JOK
19 T'pynmiposka https://m.edsoo.ru/863ee9d0
20 I'mcrorpammsl
bu6mmoreka [IOK
21 TPucrorpammer https://m.edsoo.ru/863eeelc
29 IIpakTruyeckas padora "CnyyaiiHas bubnnoreka [JOK
N3MEHYUBOCTE" https://m.edsoo.ru/863eecc8
r opo.
23 H%ae(f[’cfgiiizii(a{){?d C IIOMOIIIBLIO bubmorexa [JOK
https://m.edsoo.ru/863eef52
rpada
| e G e BuGorsa 101
peoep 1 ¢y P https://m.edsoo.ru/863efOba
BepiuH. Llenpb u muki
25 enp u k. [TyTs B rpade. bubnuoreka [JOK

10



https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba

[IpencraBienue o CBI3HOCTH rpada

https://m.edsoo.ru/863ef236

26 [IpencraBnenue 06 1 bubmuorexa [JOK
OpPUEHTUPOBAHHBIX Tpadax https://m.edso00.ru/863ef3b2

27 CrnydaiiHbI{ OTIBIT U CITy4aliHOE 1 bubnunoreka [HOK
coObITHE https://m.edso0.ru/863ef4d4
BeposiTHOCTB 1 yacTOTa COOBITHUS.

28 Ponp ManoBeposTHBIX U 1 bubnuoreka [IOK
MPaKTUYECKHU JOCTOBEPHBIX https://m.eds00.ru/863ef646
COOBITHIA B IPHPOJIC U B OOIIECTBE

29 Momnera u HrpaibHas KOCTE B 1
TEOpUHU BEPOATHOCTEU

30 [IpakTuueckas padbora "Yacrora 1 bubnuoreka [IOK
BbINAiCHUs opJia" https://m.edsoo.ru/863ef8a8
KonTponbnas pabota mo Temam

31 "Cny4aitHasi U3MEHYHBOCTb. 1 1 bubnmnorexa [JOK
I'padsl. BepostHOCTh cityuaiiHOro https://m.eds00.ru/863f0186
coObITHs"

30 [ToBTOpenue, o600IIEHNE. 1 bu6mmoreka [JOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 IToBTOpenue, o6o0IIEHNE. 1 bubmmorexa [IOK
OmnucarenpHas CTaTUCTUKA https://m.edsoo.ru/863efbaa

34 [ToBTOpeHnue, 06061IEeHNE. 1 bubnnoreka [JOK
BeposiTHOCTB ciy4aifHOro cOOBITHS https://m.edso0.ru/863efecO

OBIIEE KOJIMYECTBO YACOB I10 34 2

[NPOT'PAMME
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https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne HMara uudposbie
n/n Tema ypoxka Bceero KO; TPOJTBHBIC HpﬁaKaneckne u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypesi
1 [IpencraBnenue JaHHBIX. 1 bu6mumorexa [IOK
OnucaTenbHasi CTaTUCTUKA https://m.edso00.ru/863f029%
2 Cnyuaiinas usmeHunBoctb. CpenHue 1 bubnuoreka [IOK
YHUCIIOBOTO Habopa https://m.edso0o.ru/863f03fc
3 Crnyuaitnbie coObiTus. BepositHOCTH 1 1 bubnuorexa [JOK
YacCTOTHI https://m.eds00.ru/863f0578
Kitaccnueckue moje €0
4 Bepo;lflfoc::ﬁ' hljloIIl{eJ;I; ITI HIP;I;BH&H 1 bubmmorexa LIOK
) https://m.eds00.ru/863f076¢
KOCTb
bu6mmoreka [IOK
S OrKnoneHis 1 https://m.eds00.ru/863f0a50
bu6mmoreka [JOK
6 Jlucnepeus ucioBoro Habopa 1 https://m.eds00.ru/863f0a50
7 CrangapTHOE OTKJIOHEHUE YHCIOBOIO 1 bubnuoreka [IOK
Habopa https://m.edso0.ru/863f0bfe
8 JlmarpamMmbl paccerBaHUS 1 Eubmorexa IIOK
https://m.edso00.ru/863f0ea6
9 MHO0X€eCTBO, TOJAMHOKECTBO 1 bubmorexa LIOK
’ https://m.edso00.ru/863f1180
o | Soememmexema: 1 Bumorea 10K
g - 11ep ’ https://m.eds00.ru/863f143c
JTOTIOJTHEHNE
CBolicTBa onepanui Hajl
11 MHOKECTBAMU: NTEPEMECTUTETHHOE, 1 bubnmnoreka [JOK
COYETATENBHOE, PACTIPEAEIIUTENBHOE, https://m.eds00.ru/863f1784
BKJIIOUEHUS
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['paduyeckoe mpencraBieHue

bubmuorexa [JOK

12 MHOXECTB https://m.eds00.ru/863f198c
KonTtponpsHas pabora o Temam
13 n n 1
Cratuctuka. MHOXKeCTBa
14 OnemeHTapHbie coObITHS. CllydaiiHble bubnmoreka [JOK
COOBITHS https://m.edso0.ru/863fldec
bnaro CTBYIOLIUE
15 3JJIIeI\F/[eEIT):;;HTeB ZOﬁHI:III”/II“I/ISI bubnmorexa LIOK
U https://m.edsoo0.ru/863fldec
BepositHOCTH COOBITHI
biaro Cc e
16 BEG;GI:IFF):;IZB;F; ZZ%IEII”/II“I/ISI bubmmorexa LIOK
o https://m.edso0.ru/863f1f72
BepositHOCTH COOBITHI
OMnBITHI ¢ PAaBHOBO3MOXHBIMU
17 SHGMGHTaII))HBIMI/I COOBITHSIMH bubmorexa [IOK
Lo ' https://m.edsoo.ru/863f21ca
CrnyuaiiHblii BEIOOD
18 mewenmapmnm cobumumit bu6morer LIOK
rrapH ' https://m.edso00.ru/863f21ca
CrnyuaitHblii BEIOOD
IT 6ota "O
19 pammomowoxHMmNI SreverTapHEH bu6morerc LIOK
P N p https://m.edso00.ru/863f235a
COOBITUSMHU
bu6mmoreka [JOK
20 Jlepeso https://m.edsoo.ru/863f2a4e
CBolicTBa epeBa: €IUHCTBEHHOCTh
21 IIyTH, CYLIECTBOBAHUE BUCIYEH bubnnoreka [JOK
BEPUINHBI, CBSI3b MEXKY YUCIOM https://m.edso00.ru/863f2bac
BEPILKH U YuCIOM pEdep
22 [IpaBuno yMHOKEHUS bubmorexa LIOK
p M https://m.edso00.ru/863f2cd8
23 [IpaBusio ymHOXEHUS bubmorexa LIOK
p M https://m.edsoo.ru/863f2e36
24 [TpoTHBOIOIO)KHOE COOBITHE bubnumoreka [IOK
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https://m.edso0.ru/863f2f8a

o5 Huarpamma Diinepa. O0beIMHEHNE U 1 bubmmoreka [IOK
MepECeUCHUE COOBITUI https://m.edso00.ru/863f3214
26 HecoBmectablie coObiThs. Dopmyna 1 bubnunoreka [HOK
CJI0’KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3372
97 HecoBmectHble coObiTusi. Dopmyna 1 bubnmoreka [JOK
CJI0’KEHUSL BEPOSITHOCTEN https://m.eds00.ru/863f3764
| ey ot | B LOK
p ' https://m.edsoo.ru/863f38ae
HesaBucumpie coObITHS
| ey o | B LOK
p ' https://m.eds00.ru/863f3b06
HesaBucumpie coObITHS
30 [IpencraBnenue ciayyaitHOro 1 bubnnorexa [HOK
SKCIIEPUMEHTA B BUJE IEPEBA https://m.eds00.ru/863f3che
31 [IpencraBnenue cayyaitHOro 1 bubnuoreka [IOK
JKCIIEpUMEHTA B BUJIE JIepeBa https://m.edsoo.ru/863f3f20
IT .
| oopem shtmeme 1 B LOK
pel a ’ https://m.eds00.ru/863f4128
OrnucatenpHas CTaTUCTHUKA
bu6mmoreka [JOK
33 Tostopenue, 0bodmerne. I'pager 1 https://m.eds00.ru/863f4312
KonTponbhas paboTa no remam
34 "Crnyuaiiabie coObITHS. BeposITHOCTB. 1 1
I'pader"
OBIIEE KOJIMYECTBO YACOB I10 34 2
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9 KVIACC

KoJunvecTBO 4acoB JJIeKTPOHHBbIE
padoThI padoThI pecype
1 [IpencraBnenue qaHHBIX 1 bubmorexa LIOK
https://m.eds00.ru/863f47ea
2 OnucarenpHas CTaTUCTHKA 1 bubmiorexa LIOK
https://m.edso00.ru/863f47ea
3 Onepanuu HaJx COOBITUSIMU 1
4 He3zaBucumocTs coObITH 1
5 KombunaropHoe npaBuiio 1 bubnnoreka [JOK
YMHOKEHHUS https://m.eds00.ru/863f4e16
6 ITepecranoBku. @axkTopuail. 1 bubnuoreka [IOK
CoueTaHus U 4UCIIO COYETAHUN https://m.eds00.ru/863f4e16
bubnuoreka [IOK
! Tpeyronprux Tackans . https://m.edsogru/863f5014
[TpakTuyeckas pabora
8 "BbruncieHue BeposITHOCTEH € 1 1 bubnnoreka [JOK
UCIOJIb30BaHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(yHKIUH 3J€KTPOHHBIX Tabnmun"
I'eomeTpuueckas BEpOSATHOCTD.
9 CryqaifHbIN BBIOOP TOYKH U3 1 bubnmoreka [JOK
(GuUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5884
U3 TYyT'M OKPY>KHOCTH
I'eomeTpuyeckas BEpOSTHOCTb.
10 CrnyualiHblii BEIOOP TOUKH U3 1 bubnuorexa [JOK
¢burypsl Ha MJIOCKOCTH, U3 OTPE3KA, https://m.eds00.ru/863f5a50
U3 JyT'¥ OKPYKHOCTH
11 I'eomerprueckast BEpOATHOCTb. 1 bubnuoreka [IOK
CrnyqaifHbIl BBIOOpP TOYKH U3 https://m.edso0.ru/863f5hfe
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https://m.edsoo.ru/863f5014
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https://m.edsoo.ru/863f5bfe

burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 JIyTU OKPY>KHOCTHU
I'eomeTpuueckast BEpOSITHOCTb.
Ciy4aifHbIN BBIOOpP TOYKH U3

bubmuorexa [JOK

12 (Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5e10
U3 IyTH OKPY>KHOCTHU
n LY .
13 Cepit nemsrtamii 2o nepaoro Bufimiorera LIOK
p Ao Tep https://m.eds00.ru/863f6162
ycnexa
n . .
14 Copm nemimammit 10 nepmoro Bubmiorexa LIOK
p Ao Tep https://m.eds00.ru/863f6356
ycnexa
HcnbiTanue. Ycnex u Heyaaya.
15 Cepus ucnbITaHUH /10 IEPBOTO
ycnexa
Hcnsitannsa beprysmm.
16 BeposiTHOCTH COOBITHI B cCepuH bubmorera [IOK
. https://m.eds00.ru/863f64d2
ucnbITaHui bepHymmn
41 b .
17 BSH(I));TT?OPZ;H ecr())}éﬁgll; B CEpUU bubmiorexa HOK
P o P https://m.eds00.ru/863f6680
ucnbITaHui bepHymmn
18 [IpakTuueckas padora "VcnbiTanus bubnuoreka [IOK
bepnymn" https://m.eds00.ru/863f67de
19 CrnyualiHas BeIMUMHA U bubanorexka [JOK
pacnpenesieHue BepOsTHOCTEN https://m.edso00.ru/863f6b44
20 Maremarnueckoe oXXKUgaHue u bu6mmorexa [IOK
JUCIIEPCHS CIIyYallHON BEIIMYHHBI https://m.eds00.ru/863f6da6
2 ommmann xax reopermaseroro Bubmiorexa LIOK
A p https://m.eds00.ru/863f6f86
CpEIHEro 3HaYEeHHsI BEIMYMHbI
22 [TonsiTHE 0 3aKOHE OOJIBIIUX YHCEI bubmiorexa LOK

https://m.edso00.ru/863f72c4
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https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4

23 N3mepenne BEpoATHOCTEN C bubnmoreka [JOK
MMOMOILIBIO YACTOT https://m.eds00.ru/863f7652
24 [Ipumenenue 3akoHa GOIBIINX bubnuoreka [IOK
qucen https://m.eds00.ru/863f7116
o5 O00011eH1Ee, cCUCTEMAaTH3aLUs bubmuorexa [JOK
3HaHuil. [IpencraBnenne naHHbIX https://m.eds00.ru/863f783c
26 O0001enue, cHCTEMaTA3ALUA
3HaHui. OnucareinbHas CTAaTUCTHKA
O06o001IeHre, CHCTEMAaTH3alIHs
27 3HaHI/II;. [IpencraBicaue J;[I:HHI,IX brbmoreka [JOK
’ https://m.edso00.ru/863f893a
OmnucarenabHas CTaTUCTHKA
O0001enne, cHCTEMaTA3ALUSA
28 3HaH£§.BepOHTHOCTBCHy;;ﬁHOFO bubnnorexa LIOK
https://m.edso0.ru/863f7ade
COOBITHS
O06006111EH1E, CHCTEMATU3ALIUS
29 3HaHUN. BeposATHOCTH cirydyaitHOTO bubnuoteka [JOK
COOBITHS. DIIEMEHTHI https://m.eds00.ru/863f7c9c
KOMOWHATOPUKH
O00011eHNEe, CHCTEMAaTA3 AL
30 3HaH£; DJIeMEHTHI ’ Bubmiorexa LIOK
) https://m.eds00.ru/863f7e54
KOMOWHATOPUKH
O00011eHNEe, CHCTEMAaTA3 AL
31 3HAHWI. DIEeMEHTBI bubnmoreka [JOK
koMOuHaTopuku. CiaydaiiHble https://m.eds00.ru/863f8408
BEJIMYMHBI M pacIpeesICHUs
O0001Ienre, cucTeMaTH3aIus
32 3HaH£§ CﬂyqaﬁHHeBeHH;LHLIH bubmmorexa LIOK
) https://m.edso0.ru/863f861a
pacnpeeIeHAs
bubmuoreka [JOK
33 Hrorosas konTponLHas padota 1 https://m.eds00.ru/863f8b56
34 O0001Ienne, cUCTEMAaTA3ALUA

3HAHUHI
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