MYHHUIHIAJIBHOE BIO[KETHOE OBIEOFPA30BATEBHOE YUPEKIEHUE
«CPE/UHSIS1 IIKOJIA Ne23 MMEHH IIETPA AHJIPEEBHYA AKHHDOHEBA TOPOJA JUMHUTPOBIPAJIA YJIbSTHOBCKO#M OBJACTH»

PACCMOTPEHO COI'JIACOB ¥YTBEPKIAKOD
Ha 3acenannu IUMO yyureneii EaMEET%@a no YBP Hupekrop
ECTECTBEHHO-HAYYHOIO LHKNA, P H.IT. Crapyxuua MBOY, « CILI Ne23 um.IT.A. Axundpuenar
Pykopogrens LLIMO 29 » apfycra 2024 A%/ MILXypruna
Jz JL.P.ABakan «29» aBrycra 2024 r.
npoTokon Nel

oT 29 asrycra 2024r.

Ipunoxenne k OcHoBHON 06pa3oBaTebHO nporpamme OO0

Pabouas nporpamma

Hanmenosauue kypca: Maremarika

Knacc: 9A.B

YposeHs o61ero 06pasoBanys OcHOBHAA 1IKOJA

YuuTens MaTeMatHky : Apakan Jlena PybenoeHa

Cpok peanusaumun nporpammer 2024-2025 vueOHEIH roj

Konnyectso uacos no yueGHoMy riany:_scero 204 4acos 8 rofi, B Hefesio 6 4acos

[1nanupoBakKe cOCTaBNEHO HA OCHOBE MPOTrPaMM:
5—11 knacce / M52 A.T. Mepansx, B. B. ITonouckuii, M. C. Skup, E. B, Byuko. — 2-e u3n., nepepab. — M. : Bewntana-I'pag, 2018. —152 c.

Pabouas nporpamma no marematuke mis obyuarommxcs 7 Kiaccos paspaborana Ha ocHoBe MDe/lepaNbHOrO rocyAapCTBEHHOTO obpasoBarensHoro
CTaHAAapTa cpeaHero obuiero 06pasoBaHus ¢ Y4&TOM COBPEMEHHBIX MHPOBEIX TpeGOBaHM, MPEABABNAEMBIX K MATEMaTHYECKOMY 06pa30oBaHHIO H

TpaAHLIHA poccHHCcKOro 0bpasoBaHHA,
VuebOHuky :
Anrebpa: 9 knacc: yyebHHK 1A yyauuxcs o6ieo6pasoBaTebHbIX yupexaenuii / A.I'. Mepsnsk, B.B. [Monouckuii, M.C. HAknp. — M.: Benrana-

['pad, 2020.
['eomerpua: 9 knace : yuebuux / A. I'. Mepanak, B. B. IMonoxckuii, M.C. Axup ; nox pea. INoponsckoro, - 7-¢ u3g., ctep. -. M. : [Ipoceemienne,

2022. - 256 c.: M.
Maremarska. BepoaTHOCTS 1 cTaTHCTHKA : 7 - 9 - e kiiacesi : 6a30Bblil YpoBeHs

pea. M. B. Amenko. - Mocksa : [Ipoceemenne, 2023.

: yueOHHK : B 2 vacTax / M. P. Bricouxuii, H. B, AweHko ; nox

PaGouyio nporpaMmy cocrasi(a) W AsaksH Jlena Py6Genosna




Conep:xanue
1. Ilnanupyemble pe3yJbTAThl 0CBOCHHS Y4eOHOI0 NpeAMeTAa.
2. Coaepxxanue y4eGHOro nmpeaMera.
3. TemaTnyeckoe NJIAHUPOBaHME C YKa3aHHEM KOJIMYeCTBAa YaCOB, 0TBOJUMBIX Ha OCBOCHHE KaK/A0H TeMbl.

1. Ilianupyemblie pe3yabTaThl OCBOCHUS Y4E€0HOI0 IpeaMeTa
M3ydenne MaTeMaTUKH 10 JaHHOW IPOTrpaMMe CIIOCOOCTBYET (POPMUPOBAHHIO Y YUALTUXCS JHYHOCTHBIX, MeTaNpeAMeTHBIX 1 MpeAMeTHbIX
pe3yJ1bTaToB 00yUYEHHMsI, COOTBETCTBYIOLIUX TPEOOBAHUAM (peiepaibHOro rocy1apCTBEHHOI0 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOI'O OOILEro
o0Opa3oBaHMUs.
JIN4YHOCTHBIE pe3yabTaThI:

e BOCIHUTAHUE POCCUNUCKOM TIpakJaHCKOM HIAEHTUYHOCTU: MAaTPUOTHU3MA, yBakeHUs K OTedyecTBy, OCO3HAHHMS BKJIAJa OTEUECTBEHHBIX
YUYEHBIX B Pa3BUTHE MUPOBOU HAYKHU;

e  OTBETCTBEHHOE OTHOIIEHWE K YYEHHIO, TOTOBHOCTb M CIOCOOHOCTb OOYyYaroUIMXCs K CaMOpa3BUTHIO M CaMO00pa30BaHUIO HAa OCHOBE
MOTHUBAIMH K 00YYEHUIO U [TO3HAHUIO;

e  OCO3HaHHBIH BHIOOP ¥ MOCTPOEHUE NANbHEHIICH UHINBUIYAIBHOW TPAEKTOPUHU 00pa3oBaHMs Ha 0a3e OPUEHTHPOBKH B MHUpE mpodeccuii u
npo(eCCUOHATIBHBIX MPEANOYTEHU C y4€TOM YCTOMUYMBBIX I103HABaTEIbHBIX HMHTEPECOB, a TakKXKe Ha OCHOBE (HOPMUPOBAHUSA
YBAKUTEIBHOTO OTHOILLIEHUS K TPYAY, PA3BUTHE OIBITA Y4ACTHUS B COLMAIBHO 3HAYUMOM TPYJIE;

e  yMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YIbTAT YUeOHON 1 MaTeMAaTHUECKOH e TeIbHOCTH;

e  KPUTHUYHOCTb MBIIIJIEHUS], NHUIIMATHBA, HAXOJYMBOCTh, AKTUBHOCTb IIPU PEIICHUN MAaTEMaTUYECKUX 3a/1a4.

JIN4YHOCTHBIE Pe3yJabTAThl 0CBOCHHUSI POrPaMMbl y4eOHOTro Kypca « BeposiTHOCTb M CTATHCTHKA» XapaKTePU3YIOTCH:

® MATPUOTUYECKOE BOCIIUTAHUE!
IIPOSIBJIEHUEM HHTEPECa K NPOLUIOMY M HACTOSLIEMY POCCUNCKONM MaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHSAM POCCHMCKHX
MaTEeMaTHKOB M POCCUHCKON MaTeMaTUYECKOM HIKOJIbI, K HCIIOIb30BAHUIO 3TUX TOCTHKEHUH B IPYTUX HAayKax U MPUKIAJHBIX cepax;

® TPaXJAAHCKOE U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHIIOJHEHHIO OOS3aHHOCTEH TIpakJaHMHA U peaju3alMyd €ero Impas, MPEACTaBIEHHEM O MAaTeMaTHYECKHUX OCHOBax

(YHKIIMOHMPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHMH, MPOLEAYp TPakKIaHCKOro oO0IlecTBa (HampuMep, BBIOOPHI, ONMPOCHI), TOTOBHOCTBHIO K

OOCYXXKJIEHUIO ATHYECKUX NpoOJieM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUH HayKd, OCO3HAHUEM Ba)XHOCTH MOpPAJbHO-

ATUYECKHUX IPUHLUIIOB B I€ATEIBHOCTH YUYEHOTO;

® TpPYZOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTUE B pEUICHUMM NPAKTHUYECKUX 3a7ad MaTeMaTU4eCKOW HAalpaBICHHOCTH, OCO3HAHHUEM BaXXHOCTU

MaTeMaTHYeCcKOro o0pa3oBaHMs Ha MPOTSHKEHUU BCEH JKU3HM JUIS yCHEIHOW MpodeccnoHanbHON NesTeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX

YMEHUH, OCO3HAaHHBIM BBIOOPOM M TMOCTPOCHMEM HHIUBUAYAIBHOW TPAaeKTOPHH OOpa30BaHUS M KU3HEHHBIX IIAHOB C YYETOM JIMYHBIX

WHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEN;

® DCTETUYECKOE BOCIIUTAHHUE:
CIOCOOHOCTBIO K SMOIMOHAJIBHOMY M 3CTETHUYECKOMY BOCHPHITHIO MaTeMAaTUYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyKICHHH, YMEHHUIO
BUJIETh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

LIEHHOCTH HAy4YHOI'O [TO3HAHMUSL:




OpUCHTAIIMECH B JEATEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MPEACTABICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA,
MPUPOIBI M 00IIeCTBa, TOHUMaHUEM MaTeMAaTHUYECKON HAyKH Kak c(ephl 4eIOBEUECKON ACSITELHOCTH, ITAOB € pa3BUTHUS U 3HAYMMOCTH JIJIs
pa3BUTHS IIUBWIM3ALUM, OBJIAJECHUEM SI3bIKOM MATEMAaTUKH M MAaTEMAaTHUYECKOW KYJIbTYpOM KakK CpEICTBOM IO3HAHHMS MHUpPa, OBIAJICHHEM
MPOCTEUIIIMMHU HABBIKAMHU HCCIIEIOBATENBCKON €SI TEIbHOCTH;

dbu3nvecKoe BocuTanue, GopMUpOBaHUE KYIbTYPhI 3J0POBbS U SMOIIMOHAIBHOTO 0J1aronoTyvus:
TOTOBHOCTHIO MIPUMEHSATh MAaTeMAaTUYECKUE 3HAHHS B MHTEPECax CBOETO 3/I0OPOBBS, BEICHUsS 370POBOrO 00pasza KHU3HU (30pOBOC MUTAHUE,
cOaJIaHCUPOBAaHHBIN PEKUM 3aHATUN U OT/ABIXA, peryJisipHas (pu3ndecKas akTUBHOCTS), CPOPMHUPOBAHHOCTHIO HaBbIKA peIICKCUH, TPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO XK MpaBa APYroro 4eioBeKa;

9KOJIOTHYECKOE BOCITUTAHHUE:
OpHUEHTAINCH Ha MPUMEHEHUE MAaTEMAaTHUECKUX 3HAHWW JIJIS PEIICHUs 3a/1ad B 00JIACTH COXPAHHOCTH OKPYIKAIOIICH Cpelbl, MIIaHUPOBAHUS
MTOCTYITKOB U OIICHKH WX BO3MOYKHBIX TTOCIICJICTBUM ISl OKPYIKAIOIIEH Cpeibl, 0CO3HAHUEM TJIO0AIBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOJIeM U
IIyTEN UX PELICHUS;

ajanTaius K U3MEHSIOIMUMCS YCIOBUSAM COLMAIbHOM U PUPOIHOM CPEJIbL:
FOTOBHOCTBIO K JICHCTBUSAM B YCIIOBHUSIX HEOINPEACIEHHOCTH, TOBBIIIEHUIO YPOBHSA CBOEH KOMIIETEHTHOCTHM 4Ye€pe3 IMPAKTHYECKYIO
NeSITeNbHOCTh, B TOM YHCJIE YMEHHE YUYUTHCS Yy APYTUX JIOJAed, MpUoOpeTaTh B COBMECTHOM NEATEILHOCTH HOBBIE 3HAHHS, HaBBIKU U
KOMIIETEHIIMY U3 OIbITA JPYTHX;
HE00XOUMOCThIO B (POPMHUPOBAHUYU HOBBIX 3HAHUMN, B TOM YHUCIe (OPMYIUPOBATH UJIEH, TOHITHS, TUTIOTE3bI 00 O0BEKTAX U SBICHUSIX, B TOM
YHCIIe paHee HEM3BECTHBIX, 0CO3HABATH JAC(PHUIIMTH COOCTBCHHBIX 3HAHHIA U KOMIIETCHTHOCTEH, TUTAHUPOBATH CBOE pa3BUTHC,
CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMi0, BOCHPHUHHUMATh CTPECCOBYIO CUTYyallMI0 KaK BBI30B, TpPeOYIOMIMI KOHTpMeEp,
KOPPEKTHPOBATh MPUHUMAECMEBIE PEIICHUS U JCUCTBHS, ((OPMYITHUPOBAThH M OIICHUBATH PUCKH U TIOCIICACTBUSA, (POPMUPOBATH OTIBIT.

MeTtanpeameTHbie pe3yabTaThl:

e  YMEHHE CaMOCTOSITENIbHO ONPENENATh IeId CBOEro OOy4YeHHs, CTaBUTh M (OPMYyIUPOBATh JJs ceOsl HOBBIC 3a/lauu B yuéOe, pa3BUBAThH
MOTHBBI 1 HHTEPECHI CBOEH MMO3HABATEIIBHOM JEATEIbHOCTH;

e yYMEHHE COOTHOCUTH CBOU JEHUCTBUA C IUIAHUPYEMBIMHU pe3yJIbTaTaMHU, OCYIIECTBIATH KOHTPOJIb CBOEH JEATEIBHOCTH B IPOLECCE
JOCTHKEHHST pe3yJIbTaTa, OMPENeNsaTh CIMOCOObI JEWCTBHIM B paMKax MPEIJIOKEHHBIX YCIOBHH U TpeOOBaHM, KOPPEKTUPOBATH CBOU
JIEUCTBUS B COOTBETCTBUH C U3MEHSIOLIEHCS CUTyalluEN;

e yMCHHUE ONpPEACNATh MOHATHSA, CO3/1aBaTh OOOOIICHUS, YCTAaHABIWBATH AHAJIOTHH, KJIACCU(PUIIMPOBATh, CAMOCTOSTEIBHO BBIOMpATH
OCHOBAHUS ¥ KPUTEPHUH [Tl Ki1acCU(DUKAIINH;

e yMCHHE YCTaHABJIMBATh MPUUYUHHO-CICJICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE pPAaCCYXJIECHHE, YMO3aKIIOUYeHHEe (MHIYKTHBHOE,
JEeAYKTUBHOE U 110 aHAJIOTUH) U JENIaTh BHIBOJIbI;

e  pa3BHUTHE KOMIETEHTHOCTH B 00JACTH MCTOJIB30BaHUS MH- (POPMAIIMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTHH;

e TIepBOHAYATbHBIC MPEACTABICHUS 00 HACSIX U O METOAaX MaTeMaTHKH KaK 00 yYHHBEpPCATbHOM SI3bIKE HAYKH U TEXHHKH, O CPEJICTBE
MOJICTTUPOBAHMS SIBIICHUI U TTPOIIECCOB;

e  yMEHHE BUACTh MaTEeMaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHOM CUTYallUU B APYTUX AUCIUIUIMHAX, B OKPYKAIOIIEH KU3HU;

e yMEHHUE HaXOJUTh B Pa3IMYHBIX UCTOUYHUKAX WHEOOPMAIHIO, HEOOXOAUMYIO TSl PEIIEHUs MaTeMAaTHUYEeCKUX 3aja4, U MPEACTABIATH €€ B
MOHATHOU (hopMe, MPUHUMATH PEIICHHE B YCIOBUSIX HETIOIHON WU U30BITOYHOM, TOUHOM UM BEPOSTHOCTHOW MH(OPMAIINY;

e yMCHHE MOHMMATh W KCIOJB30BaTh MAaTEMAaTUYECKHE CPEACTBA HATISAHOCTH (TpaduKH, TaOIUIBI, CXeMBbl W Ap.) IS HILTIOCTPAIUH,
WHTEPIPETAUUU, aPIYMEHTALINH;



o YMEHUEC BBIIBUT'aTh THIIOTE3EI IIPHU PECIICHUHN 3aJa4l, IIOHUMAaTb HCO6XOI[I/IMOCTB HX IIPOBECPKHU,
o IMOHUMAHHEC CYIITHOCTU AJITOPUTMUYCCKUX Hpe,Z[HI/IcaHI/Iﬁ 1 YMCHUC HGfICTBOBaTB B COOTBCTCTBUU C IMPCAJIOKCHHBIM aJITOPUTMOM.

MeTtanpeaMeTHble pe3yJbTaThl 0CBOEHUSI IPOrPaMMbl Y4eOHOTro Kypca « BeposiTHOCTb M CTATHCTHKAY.

[To3naBaTenbHbIE YHUBEPCATbHBIE YUEOHbBIE ACHCTBUS

bazoBrie Jornueckue qeMCTBUS:
BBISIBIISITh W XapaKTEPU30BaTh CYIICCTBEHHBIC NPHU3HAKM MAaTEMaTHYECKHMX OOBEKTOB, TIOHSATUH, OTHOIICHHA MEXIy MOHATUSIMH,
dbopMyIUpOBaTh ONMPECICHUS MOHATUH, YCTAaHABIMBATh CYIIECTBEHHBIN NMPHU3HAK KiacCU(UKAIIMU, OCHOBAHUS JUIsi 000OIIEHNUS M CpaBHEHUS,
KPUTEPUU IPOBOJUMOTO aHAIH3A;
BOCIIPUHUMATh, (DOPMYJIMpOBaTH U MPEOOPa30OBBIBATH CYKICHUS: YTBEPAMUTEIbHBIE W OTPHIATENIbHBIC, €IUHUYHBIC, YaCTHbIC M oOIIue,
YCIJIOBHBIE;
BBISIBJIATH MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOpPEUHs B (aKTax, JAHHBIX, HAOTIOMCHUSIX U YTBEPXKICHUSX, MIpeAiaraTh
KPUTEPUU JJI BHIABJICHHS 3aKOHOMEPHOCTEH U MPOTHUBOPEUUH;
JIeJIaTh BBIBOJIBI C CIIOJIB30BAHNEM 3aKOHOB JIOTUKH, JIETYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;
pa3buparh JOKa3aTeNbCTBA MATEMAaTUYECKUX YTBEPKIEGHUU (TpsIMBIE W OT TMPOTUBHOTO), MPOBOJIUTH CAMOCTOSITEIbBHO HECIOXKHBIE
JI0Ka3aTeNbCTBA MAaTEeMAaTHUECKUX (DAKTOB, BBICTpAMBaTh apryMEHTAIIUIO, TPUBOJUTH IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE
paccyXJ1eHus;
BbIOUpaTh croco0 pemieHus y4eOHOM 3amauM (CpaBHHBATh HECKOJBKO BApUAHTOB pEIICHHUS, BbIOMpaTh HamOojee MOAXOAAIIUN C Y4ETOM
CaMOCTOSTENIbHO BBIJICTICHHBIX KPUTEPUEB).

Bazosvie uccneoosamenvckue oelicmeus.
MCIIOJIb30BaTh BOIIPOCKHI KaK UCCIICOBATEILCKA HHCTPYMEHT MO3HAHUS, (DOPMYJIMPOBATH BOTIPOCH, (DUKCHPYIOIINE TPOTHBOPEYNE, TPOOIIeMy,
CaMOCTOSITENILHO YCTaHABJIMBATh HCKOMOE U JJaHHOE, JOPMUPOBATH THIIOTE3Y, APTyMEHTHPOBATH CBOIO MMO3UIIUIO, MHEHHE;
MIPOBOJIUTH MO CAMOCTOSITEIFHO COCTABJICHHOMY IIJIAHY HECJIOXKHBIN AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAaHUE TT0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHUYECKOTO 00BEKTa, 3aBUCUMOCTEH 0O0BEKTOB MEXKIY CO00ii;
CaMOCTOSTENIbHO (POpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI MO peE3yJbTaTaM MPOBEAEHHOTO HAOJIOACHUS, WCCIEAOBAHMS, OIICHUBATH
JIOCTOBEPHOCTH MOJTYUYEHHBIX PE3yIbTaTOB, BBIBOJAOB U 0000IIEHUII;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIBUTATH MIPEANOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ unpopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTh W U30BITOYHOCTH HHPOPMAITHH, TAaHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H;

BbIOHpaTh, aHATH3UPOBAThH, CHCTEMAaTU3UPOBATh U HHTEPIIPETHPOBATH HH(POPMAIIHIO pa3TUYHBIX BUJIOB U JOPM MPEIACTABICHUS;

BEIOMpaTh (HopMy MpeacTaBicHHUs WHGOPMAIMM W WLIIOCTPUPOBATH pElIacMble 3aJladll CXEMaMH, JuarpaMMaMu, WHOW TpaduKod W HX
KOMOWHALIUSIMU,

OIICHUBATh HAJEKHOCTh HH(OPMAIIHH 110 KPUTEPHSM, MTPEIOKESHHBIM YIUTEIEM HITH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.
KoMMyHUKaTHBHBIE YHUBEPCATbHBIC YUEOHbBIE NEHCTBUS:

BOCIIPUHUMATH U (DOPMYITHPOBATH CYXJICHHUS B COOTBETCTBUH C YCIOBHSAMH U IEJISIMH OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY
3peHUs B YCTHBHIX U MUCHbMEHHBIX TEKCTaX, TaBaTh MOSCHEHUS 10 X0y PeIIeHHUs 3aaui, KOMMEHTHPOBATh MOTYYCHHBIN pe3yibTar;

B X0JI¢ OOCYKJICHHS 33JIaBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOW TeMbI, MPOOJIEMBI, PeIIaeMOM 3a/1auH, BHICKA3bIBATh WJICH, HAIICJICHHBIC Ha
MOKCK PEIIEHUSs], COTIOCTABNIATH CBOU CYXKJICHUS C CYXJACHUSIMHU JIPYTUX YYACTHUKOB JAMANIOra, OOHAPYKUBATh PA3IMUMe U CXOJCTBO MO3UIIHMA, B
KOPPEKTHOI Gopme PopMyITUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS,



IPEACTABIATh PE3yJIbTaThl PEUICHUs 3a/adyM, SKCIEPUMEHTa, UCCIIEAOBaHUs, MPOEKTa, CaMOCTOSATENIBHO BBIOMpaTh (OpMaT BBICTYIUIEHUS C
y4€TOM 337124 NMPE3EHTALUU U OCOOCHHOCTEH ayAUTOPHH;
IIOHUMATh U MCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHMBHyaJIbHON pabOThI IPU PEIIEHUH YYeOHbIX MaTEMaTHUECKUX 3a/]a4;
IPUHUMATD 11€Jb COBMECTHOM JEATEIbHOCTH, TNIAHMPOBATh OPTaHU3aLUI0 COBMECTHOW pabOoThI, paclpeaessiTh BUAbI paboT, 10rOBapUBaTHCA,
00Cy»X/1aTh MPOLIECC U PE3yIbTaT pabOThl, 0000IATh MHEHHSI HECKOJIBKUX JIFO/IEH;
Y4acTBOBATh B IPYMIIOBBIX (popmax paboTsl (00CykIeHHsI, 0OMEH MHEHUSMH, MO3TOBBIEC IITYPMBI M IPYTHE), BBIMOIHATH CBOIO YacTh pabOThHI U
KOOPAMHUPOBAaTh CBOU JEHCTBUA C APYTUMH YJIEHAMU KOMAH/bI, OLIEHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI HPOAYKT MO KPUTEPHSIM,
c(OpMyYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.
Pezynamusnvie ynusepcanvhvie yuebnvie oeticmeus
Camoopranuzanus:
CaMOCTOSITENILHO COCTaBJIATh IUIAH, AJITOPUTM PELIeHUs 3a/laui (WIK €ro 4acTh), BBIOMPATh CIIOCO0 PELIeHUs ¢ yUETOM UMEIOLIMXCS PECYPCOB
1 COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PELICHUM ¢ yU€TOM HOBOM MH(OPMALIUH.
CaMOKOHTpOJIb, SMOLMOHAIILHBIM NHTEIIEKT:
BJIa/IETh CIIOCOOAMM CaMOIIPOBEPKHU, CAMOKOHTPOJIS ITPOLIECCA U pe3ysibTaTa PEeLICHUs] MaTEMaTHYECKOH 3a/1auH;
IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPH PEIICHHUU 3aJa4d, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSITENLCTB, HAMIGHHBIX OIINOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBHUE PE3yibTaTa JAESITEIbHOCTH IOCTABICHHON LEIHU U YCIOBUAM, OOBSCHATh MPUYMHBI JOCTHKEHUS WU HEAOCTHXKEHUS
L[€JI1, HAXOUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IIpeaMeTHBbIe pe3yabTaThl:
Y4eHuk HayuuTcs:

*  ONEpUPOBAThH MOHATUSIMHU TOXKIECTBOY», «TOXKJIECTBEHHOE MTPEO0OpPa30BaHNEy, pEIIATh 3a/1a4uM, CojiepkKaliue OyKBEHHbIE JaHHbIE, pad0TaTh
¢ popmynamuy;

* BBITIOJIHATH Hp€O6p330BaHI/Ie BBIpa)KeHHfI, COACPpIKAINX CTCIICHH C HATYPAJIbHBIMU ITOKA3aTCIIAMU

*  BBINOJHATH TOXJIECTBEHHbIE TPE0OPa30BaHNUs PALIMOHANBHBIX BBIPAKEHUI HA OCHOBE MPaBWJI ACUCTBUI HaJ MHOTOYWIEHAMH;

* BBITIOJIHATD PAa3JIOKCHHUEC MHOTOYJICHOB HA MHOKHUTCIIN,

e peuiarh JMHEWHbIE YPaBHEHUS C OHOM IEPEMEHHON, CUCTEMBI IBYX YPaBHEHHI € IBYMsI IEPEMEHHBIMU;

* IMOHUMAaTb YPaBHCHHE KakK Ba)KHeI\/JIIHYIO MAaTEMaTUUCCKYI0 MOJACIIb I OMMCAaHWUA U U3YUYCHHUA pa3HOO6p33HI>IX PCAIBHBIX chyauHﬁ,
pelaTh TEKCTOBbIE 33aul aJlre0pandeckuM METOA0M;

* MNPUMCHATH Fpa(i)I/I‘-ICCKI/IC OpCACTABJICHUA JId HUCCICOAOBAHUA ypaBHeHI/If/'I, HCCIICAOBAaHUA W PEHICHUA CHUCTEM ypaBHCHI/Iﬁ C JBYMs
IIEPEMEHHBIMU;

*  TIOHUMAaTh U UCIIOJIb30BaTh (PYHKIMOHAIBHBIE TOHITHS, A3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUECHHUS);

e CTpOUTb rpaduKy JIMHEHHOHN (PyHKIMIA, Ncce10BaTh CBOMCTBA YUCIOBBIX (PYHKIMI Ha OCHOBE M3YYEHUS MOBEICHUS HX Ipa(uKoB;

* IIOHUMATh (bYHKHI/IIO KakK Ba)KHefIMYIO MaTEMaTUYCCKYIO MOJCIIb JJIA OIMUCAHUA MPOLECCOB U SIBJICHUI OKpYy»XKaromero Mupa, NIpuMEHATb
(YHKIMOHATIBHBIHN SI3BIK JJIs1 ONMCAHUS U UCCIIEJOBAHUS 3aBUCUMOCTEN MEKITY (PU3NUECKUMHU BETMUUHAMM.

* OICpHUPOBATH C HAYAJIBHBIMU IMOHATHUAMU TPUT'OHOMCTPHU W BBIIOJIHATD 3JICMCHTAPHBIC OIICpallu Ha/l q)YHKHI/ISIMI/I YIJIOB:

*  BBIYMCIIATH IUIOLIAIM KPYTOB M CEKTOPOB; JUIMHY OKPY>KHOCTH, JUIMHY AYT'H OKPYKHOCTH;

*  pemiath 3aJaud Ha JOKa3aTeJIbCTBO C MCIOIb30BaHHEM (OPMYJ JJIMHBI OKPYKHOCTH U JJIMHBI AYTH OKPYXHOCTH, (popmy:n ruiomianei

buryp;



pemaTh MPaKTUYECKUE 33a4M, CBS3aHHBIC C HAXOXKICHUEM I€OMETPUYECKUX BEITMYMH (UCIIONB3YS MPU HEOOXOAUMOCTH CIIPABOYHHUKH U
TEXHUYECKUE CPE/ICTBA).

BBIUUCIIATH JIUTMHY OTPEe3Ka M0 KOOPAMHATAM €ro KOHIIOB; BBIYHCIISATH KOOPIMHATHI CEPEIUHBI OTPE3Ka,

WCIOJIb30BaTh KOOPJAMHATHBIN METO/I JUISl U3YUCHHSI CBOMCTB MPSIMBIX U OKPYKHOCTEH.

OIEPHPOBATh C BEKTOPAaMHU: HAXOJUTh CYMMY M Pa3HOCTh JIBYX BEKTOPOB, 3aJaHHBIX T'€OMETPHUYCCKH, HAXOIUTh BEKTOP, PaBHBIN
MIPOU3BEACHUIO 33JJaHHOTO BEKTOpA HA YHCIIO;

HAXOJUTh JUISI BEKTOPOB, 3a/JIaHHBIX KOOPAMHATAMHU: JUTMHY BEKTOPa, KOOPJMHATHI CYMMBI M Pa3HOCTH JBYX M 0oJiee BEKTOPOB,
KOOpJIWHATHl TMPOM3BEACHHUS BEKTOpa HAa YHCIO, NPUMEHSA TPU HEOOXOAMMOCTH COYETATENbHBIM, TEPEMECTUTEIbHBIA U
pacrpeeuTebHbIA 3aKOHBI;

BBIYHCIISATH CKAISIPHOE MMPOU3BEACHUE BEKTOPOB, HAXOAUTH YTOJI MEXKAY BEKTOPAMHU, YCTAHABINBATH MEPIIECHAUKYIISIPHOCTD MPSIMBIX.
BJIQJICTh KOMIICTCHIIUSIMHE: IT03HABATEIHbHON, KOMMYHUKAaTHBHON, HH()OPMAIIMOHHON U Pe(PICKCUBHOM;

paboTaTh B rpyIiax, apryMeHTHPOBATh U OTCTAUBATh CBOIO TOUYKY 3PCHHS,;

pacro3HaBaTh Ha YEPTEXKAX, PUCYHKAX, MOJACISAX U B OKPYXKAKOIIEM MUPE TUIOCKUE U MTPOCTPAHCTBEHHBIC T€OMETPUIECKHE (QUTYDHI,
pacro3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOIBHOTO TTapaJuIeICTUIIe/1a, TIPABUILHOM MMPAMHUIBI, IMIHHIPA U KOHYCA;

OIIPENIEIIATH TI0 JIMHEHHBIM pa3MepaM pa3BEPTKH (GUTYPBI IMHEHHBIC pa3Mepbl caMoil pUrypsl U HA00OPOT;

BBIYHCIISATE 00BEM MPSMOYTOIBHOTO Mapalie/IeuIe a.

Y4yeHuk MOJIYIHUT BO3MOKHOCTD:

BBITTOJIHATH MHOTOIIIArOBbIE IPe00pa30BaHuUs PAlOHAIBHBIX BRIPAXCHUN, IPUMEHSSI IIUPOKHUI HAOOp CIIOCOO0B U MPUEMOB;

OBJIAZICTh CIELMAIBHBIMU NIPUEMAMU PELICHNS YPAaBHEHUI U CUCTEM YPABHEHMI; YBEPEHHO IPUMEHSTH alapaT ypaBHEHUHN AJIs PEIICHUs

pa3HOOOpa3HBIX 33724 U3 MATEMATHKH, CMEKHBIX IPEIMETOB, IIPAKTHKH;

IPUMEHSATH rpaduueckue NpeACTaBICHUs A UCCIE0BAHUS YPAaBHEHUH, CUCTEM YpaBHEHUH, coiepKalliuX OyKBEeHHbIE KO UIIUEHTHI;

MIPOBOANTH MCCIEAOBAaHUS, CBA3aHHBIE C W3YYEHHEM CBOWCTB (DYHKUMH, B TOM 4YMCIE C HCIHOJIb30BAaHHMEM KOMIIBIOTEPA; H OCHOBE

rpadMKOB U3YYEHHBIX QYHKLUI CTPOUTH 00JI€ Ci10KHbIe rpaduKu (KyCOYHO-3aJJaHHbIE, C «BBIKOJIOTBIMUY» TOYKAMH U T. I1.);

HCIO0JIb30BaTh (DYHKLIMOHANIbHBIE MPEACTABICHUS U CBOMCTBA (PYHKUMHA JUIsl pelIeHUss MaTeMaTU4YeCKUX 3a/lad U3 pa3 JIMYHBIX pa3/ieioB
Kypca.

HCIOJIb30BaTh KOOPAMHATHBIN METO/ JUIsl U3YUYEHHsI CBOMCTB MPSMBIX U OKPYKHOCTEH.

BBIUUCIIATh IUIOMAAN (UTyp, COCTABICHHBIX U3 JABYX WIM Oojee MPSIMOYTOJIbHHMKOB, MapajuleOrpaMMOB, TPEYTOJIbHHMKOB, Kpyra U

CEeKTOpa;

IpUOOpPECTH OMBIT MPUMEHEHUs anredpanyeckoro M TPUTOHOMETPHUYECKOro ammapatra W Wied JBUKEHUS IpHU pelIeHUHM 3a7ad Ha
BBIYMCIICHHE UIOIIA/IE MHOTOYTOJIbHUKOB.

OBJIAJIETh KOOPAVMHATHBIM METOZOM PELICHUS 3a/1a4 Ha BBIUUCIEHUE U JOKA3aTEIbCTBO;

MPUOOPECTU OMBIT UCIOJIB30BAaHUSI KOMITBIOTEPHBIX IPOrpaMM JUIsl aHAJIM3a YAaCTHBIX CIIy4aeB B3aMMHOTO PACIIOJIOKEHHS OKPYKHOCTEH 1

MPpAMBIX;

peniaTh MaTEMaTUYECKHE 3a/1a4U U 33/1a4U U3 CMEKHBIX IPEMETOB, BBINOJIHATH PAKTUYECKUE PACUETHI;

BBIUUCIIATH 00BbEMBI IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYDP, COCTABIEHHBIX U3 MPSIMOYTOJIbHBIX MapaljiesIeUIe/10B;
yriyOuTh ¥ pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (hUrypax;

IIPUMEHSATD IIOHATHE Pa3BEPTKU IS BBIIIOJIHEHUS IIPAKTUYECKUX PACUETOB.

K koHny o0yuenusi B 9 kiacce 00y4aomuics moJy4uT cJIeayoniue npeaMeTHbie pe3yjbTaThbl:



e ll3Bnekars u npeoOpa3zoBrIBATH HHPOPMAIIHUIO, IPEICTABICHHYIO B PA3JIMYHBIX HCTOYHUKAX B BUJE TaOJHII, TUarpaMm, rpadukoB, MpeACTaBIsATh
TaHHBIC B BUJE TA0JIHUII, AUArpaMM, TpadUKOB.

Pematsb 3a1aun oprann3oBaHHBIM 11epeOOPOM BapHAHTOB, a TAKXKE C UCIIOIb30BaHHEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30Bath onucaTenbHbIE XapaKTEPUCTUKH JISI MACCUBOB YHCIIOBBIX JIAHHBIX, B TOM YHCJIE CPEAHHUE 3HAUCHUS M MEPBI PACCCUBAHMS.

HaxoauTb yacToThl 3HaU€HUH M YACTOTHI COOBITHS, B TOM YHCJIE MOJIb3YSICh pe3yIbTaTaMu IPOBEAEHHBIX U3MEPEHUN 1 HAOII0ICHUH.

HaxoauTh BEpOSTHOCTH CITydallHBIX COOBITHI B U3YYEHHBIX OMBITAX, B TOM YHUCIIC B OIMBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSMHU, B
CepUsX UCTBITAaHUI J10 IEPBOr0 yCIexa, B Cepusax UcnbITaHui bepuymu.

e lmeTh npeacraBieHue O CIIy4YaiHOW BETMYMHE U O PAaCIPEACICHUN BEPOATHOCTEM.

e llmerh mpezacTaBieHue 0 3aKOHE OOJBIIMX YHMCET KaK O MPOSBICHUHM 3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIIMX

qrces B IPUPOJIE U 00IIEeCTBE.

2. Cosep:xkanue y4eOHOI0 npeaMera

IloBTOpEeHMe U cucTeMaTH3aNus yueOHOro MmaTepuaJa 3a 8 kiacce (5 yacoB)

HepaBencrpa (18 4)

Uucnosele HepaBeHCTBAa. OCHOBHbBIE CBOICTBA YMCIOBBIX HepaBeHCTB. ClOXEHHE M yMHOXEHHE UYMCIOBBIX HepaBeHCTB. HepaBeHcTBa c
OJIHOM mepeMeHHOMU. PellleHre JTMHEHHBIX HEPABEHCTB C OJHOM MepeMeHHOU. PelieHue JTMHEeHHbIX HEPABEHCTB C OJHOM NepeMeHHOU. YucioBbie
poMeXyTKH. CHCTEMbI IMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOM.

[lenb: 03HAKOMUTH OOYYAIOMIMXCS CO CIIOCOOOM pEIICHUs JIMHEWHBIX HEPaBEHCTB, BBIPAOOTaTh yMEHHE pellaTh M MPeoOpa3oBHIBATh
JIMHEIHbIE HEPABEHCTBA U IPUMEHSATh UX IIPU PEIICHNUN TEKCTOBBIX 3a/1a4.

Keaapatuunasi pyHkums. (27 49)

IToBTOpenue U paciuupenne cBeaenuii o Gpynkuun. Ceoiicta Gpynkuuu. [Toctpoenne rpaduka Gpynkuuu v = kf(x). Ilocrpoenune rpahuxos

Gynxuun vy = flx) + bu y = flx + a). Ksagparnunas Gpynxuus, eé rpapux u cBoicTBa. Pelnenue kBaapaTHbIX HepaBeHCTB. CHCTEMBI YPaBHEHHIA ¢

JBYMSI TIEPEMEHHBIMHU.

[{enb: BeIpabOTaTh YMEHUE YUTATh U CTPOUTH IpapUKN U3ydaeMbIX (DYHKIIUS; HAYUUThCS aHATU3UPOBATh rpaduk GyHKIUU U TPUMEHSATH €r0
JUTsI pellieHrsl YpaBHEHUN U HEPABEHCTB, a TAK)KE BBITIOJIHITH TOXKIECTBEHHBIE MPE0Opa30BaHUsI HAJl BEIPAKEHUSIMHU.

DJIeMEeHTBI PUKJIATHONA MaTeMaTHKH (21 9)

Marematuueckoe MojaenupoBanue. lIporieHTHbIe pacy€Thl. AOCOMIOTHasST ¥ OTHOCHUTENbHas morpemHocTd. OCHOBHBIE TpaBuUia
KoMOMHaTOpuKu. YacToTa U BEpOSATHOCTH cliydaifHOro coobITHs. Kimaccnueckoe omnpesenenne BepossTHOCTU. HauanbHble CBEJIEHHS O CTATUCTHUKE.

enb: 03HAKOMHUTH 00YYaIOIIKXCS C AITOPUTMOM pelIeHHs] KOMOMHATOPHBIX 33/1a4, padoTaTh CO CTATUCTUYECKUMU JAHHBIMH.

YucioBble nOCae10BATEIbHOCTH (21 4)

UucnoBsle nocaen0BaTebHOCTH. Aprudmernueckas nporpeccus. CymMma N nepBbIX WIEHOB apupMeTndeckoi nporpeccuu. I'eomerpruyeckas
nporpeccusi. CymMmma N MEpBBIX WICHOB reoMeTpudeckoil mporpeccuu. Cymma OECKOHEYHOM TIeOMETPHUYECKOM MpOrpeccuu, y KOTOpOW MOAYIb
3HaMeHaTeNsl MeHbuIe 1.

Pemenue TpeyroaibHuKkoB (16 4)
Tpuronomerpuuekue ¢pyakiuu yria ot 0 © 1o 180°. TeopeMbl cuHycoB U KocuHYCOB. Perienue TpeyronbHUKOB. CKanspHOE MpOU3BEICHHE
BEKTOPOB M €T0 IPUMEHEHNE B TEOMETPUUECKHUX 3a7adax.



OcHOBHas LIeJIb — Pa3BUTh YMEHHE YYaIMXCS TPUMEHATh TPUTOHOMETPUUYECKUH anmnapar Ipy pelieHuU TeOMETPUYECKUX 3a/au.

Cunyc u kocunyc Jito6oro yria ot 0° 1o 180° BBOAATCS ¢ MOMOIIBIO €IMHUYHON MOTYOKPY>KHOCTH, TOKA3bIBAIOTCS TEOPEMbI CHHYCOB U KOCHHYCOB U
BBIBOJUTCS elle onHa (Qopmyla IUIOMAAU TPEyroibHUKA (TIOJIOBMHA MPOU3BEIACHHS JABYX CTOPOH Ha CHHYC yIjla MEXAY HHMH). DTOT ammapar
IIPUMEHSIETCS K PEIICHUIO TPEYTOJIbHUKOB.

IIpaBujbHBbIE MHOTOYTOJbHUKH (8 1)

[IpaBuibHBIE MHOTOYTOJIBHUKY M UX CBOKCTBA. JlJIMHA OKpYy>KHOCTH. [1nomans kpyra.

[lenb: pacmMpUTh 3HAHUE YYAIIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHATHS UTMHBI OKPY>KHOCTH U ILIOIIAAHN Kpyra U GOopMyIbl sl UX
BbIUMCIICHUS. B Hauane Tembl JaeTcsi omperesieHHe MPaBHIBHOIO MHOTOYTOJBHHKA M PAaCCMaTPUBAIOTCS TEOPEMBbI 00 OKPYKHOCTSIX, OMHCAHHON
OKOJIO MPABUJIIBHOTO MHOTOYTOJBbHUKA M BIUCAHHOM B Hero. C MOMOIIBIO ONMMCAHHON OKPYKHOCTH PEUIArOTCA 33add O MOCTPOEHUU MPABUIBHOIO
LIECTUYTOJIbHUKA U IPABUJIBHOIO 2T€-yrojbHUKA, €CJIU AaH IPaBUIIbHBIN I1-yTOJIbHUK.

@opMyJibl, BBIPAKAIOIINE CTOPOHY NPABUIBHOTO MHOTOYIOJIbHUKA M PAaJNyC BIMCAHHOM B HEro OKPY>KHOCTH 4Yepe3 paJuyC OIHCaHHOU
OKPY>KHOCTH, UCITIOJNB3YIOTCS TPU BBIBOAE (HOPMYI JITMHBI OKPYKHOCTH M IUIOIIAAM Kpyra. BeIBox ommpaercs Ha MHTYUTHBHOE IMPEACTABICHUE O
rpenesne: Npyu HEOTPAHUUEHHOM YBEIMYEHUH YHCIIa CTOPOH MPABHIIBHOIO MHOTOYTOJIbHUKA, BIIMCAHHOIO B OKPYKHOCTb, €0 IIEPUMETP CTPEMUTCS K
JUIMHE 3TON OKPY>KHOCTH, a IUIOIIA/(b — K IJIOLIA/IU KPYyra, OrpaHUYEHHOI'O OKPY>KHOCTBIO.

JexapTonbl koopauHaTsl (12 4)

PaccrosiHue Mexay ABYyMsl TOUKaMU € 33JaHHBIMU KoopauHaTamu. KoopanHaTel cepeiuHbl OTpe3Ka. Y paBHEHHE QUIYPbl. Y PaBHEHHE OKPYKHOCTH.
VYpBaneHue npsamMoii. YTinoBoi KodhUIUEHT MPsIMOii.

Lenb - mpUMEHSATh W3yYEHHBIE ONMPEACICHHUS, TEOPEMBI U (POPMYIIBI K PEIICHHUIO 3a/1a4. Y MeHue (HOpMYITUPOBATh: ONPEICIICHUE YPaBHEHHUS
burypsl, HEOOXOJUMOE U JOCTATOYHOE YCJIOBUS MapalljIeIbHOCTH JBYX MPSMBIX. 3alHUCHIBaTh U J0Ka3bIBaTh (DOPMYJIBI PACCTOSHUS MEXIY ABYMS
TOYKaMH, KOOpPJIUHAT CEPEIMHbI OTpe3Ka. BBIBOIUTH ypaBHEHUE OKPY)KHOCTH, OOllee ypaBHEHHE IPSAMOM, ypaBHEHHE HpPSIMOH C YIJIOBBIM
koa¢dunmenToM. Jloka3piBaTh HEOOXOUMOE U JOCTATOYHOE YCIOBHSI MAPAIIEIBHOCTH JIBYX MPSMBIX.

BekTopsi (14 4)

[Tonsitue BexTopa. Koopaunaropel Bexkropa. CiaoXeHHE M BBIUMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4ncio.CKalsIpHOE IPOU3BENECHUE
BEKTOPOB.

[lenb: HayuyuTh y4aluxcs BBIIOJIHATH JEHCTBUS HaJ BEKTOpPAMU KaK HAIIPaBJIEHHBIMM OTPE3KaMH, YTO BAaXXHO JJI1 IPUMEHEHHS BEKTOPOB B
¢u3MKe; MO3HAKOMHUTH C MCIIOJIb30BAHMEM BEKTOPOB M METOAA KOOPAMHAT MpPH PEHIeHMH TeOMEeTPUUYECKHMX 3ajnad. Bekrop ompenensiercs Kak
HalpaBJIEHHBI OTPE30K U JEHCTBHS HaJ BEKTOpaMH BBOJAATCS TaK, KAK 3TO MPUHATO B (U3HUKE, T. €. KaK JACWCTBUS C HAIpPaBIEHHBIMU OTPE3KaMHU.
OcHOBHOE BHHMMaHHUE JIOJDKHO OBITh Y/IEIEHO BbIPAOOTKE YMEHHMI BBINOJIHATH ONEPALMU HaJ BEKTOpaMHu (CKJIaAbIBaTh BEKTOPHI IO IpaBUIIaM
TPEYrOJIbHUKA U NapajulesorpaMma, CTPOUTh BEKTOP, PABHBIN Pa3HOCTH JIBYX JAHHBIX BEKTOPOB, a TAK)KE BEKTOP, PABHBIM MIPOU3BEIEHHUIO TAHHOTO
BEKTOpa Ha JIaHHOE YHUCIIO).

CkansipHOoe TIpOU3BEAECHUE BEKTOPOB BBOIUTCS Kak B (H3UKe (MPOU3BEAECHHE JJIMH BEKTOPOB Ha KOCHMHYC YyIJIa MEXIy HHMH).
PaccmarpuBatoTcsi CBOMCTBA CKaJISIPHOTO MPOU3BEIEHHS U €r0 MPUMEHEHHE MTPH PEIICHUH F€OMETPUUYECKUX 3aad.

Ha npumepax mokasbIBaeTcs, KaK BEKTOPbI MOTYT NMPUMEHATHCS K PELICHUIO0 TeoMeTpudeckux 3amad. JlemoHctpupyercs 3¢((eKTHBHOCTh
npuMeHeHus: GopMyn Uil KOOPJAMHAT CEpeAMHbI OTPEe3Ka, PACCTOSHUS MEXAY JIByMs TOUKAMH, YPAaBHEHUI OKPY)KHOCTH U MPSIMOW B KOHKPETHBIX
reOMETPUUYECKUX 3aJa4ax, TEM CaMbIM JJaeTcs MPeCTaBICHNE 00 U3y4eHUN TeOMETPHUUECKUX (PUTYp ¢ TOMOIIBIO METOJIOB alreOphl.

I'eomerpuueckue npeodopasoanus (11 4)
OTtob6paxenue miuockocTy Ha ceds. [lonstue nuxenus. OceBas u nueHTpanbHas cummeTpuu. [lapannensuslil nepenoc. [ToBopot. Hanoxenust
U JIBUKCHUS.



[lenp — MO3HAKOMHUTH y4dalIuXcs C MOHSATHEM JIBUKEHHS U €r0 CBOWCTBAMM, C OCHOBHBIMH BHJAMU JBHXEHHUH, CO B3aMMOOTHOILIEHUSMHU
HAJOKCHUW W JBWKCHUH. JIBI)KEHHWE TUTOCKOCTH BBOOUTCS KAaK OTOOpPaKEHHWE IUJIOCKOCTH Ha  cels, COXPaHSIONIEe PACCTOSHUE MEXKIY
toukamu. Ilpu paccMoTpeHHH BUAOB JBMKEHHUI OCHOBHOE BHHMAHHUE YIENSETCS MOCTPOCHHUIO 00pa30B TOYEK, MPSAMBIX, OTPE3KOB, TPEYTOJILHUKOB
IIPA OCEBOM W LEHTPAILHON CUMMETPUSX, apauIeTbHOM MepeHoce, moBopoTe. Ha 3pdexTHrIX mprMepax MOKa3bIBaeTCsl MPUMEHEHUE JABMKCHUIN
IIPU PELICHUH FeOMETPUUECKUX 3a/1a4. [IoHsATHEe HaJIO)KEHHUsI OTHOCUTCS B IAHHOM KypCe€ K YMCIY OCHOBHBIX MOHATHH. [[oka3bIBaeTCs, YTO MOHATHUSA
HAJIOKEHUSI ¥ JIBFDKCHHUS SIBIISTFOTCS] SKBUBAJICHTHBIMU: JTFO00€ HAIIOXKEHHE SIBIISICTCS ABMYKCHUEM IUIOCKOCTH M 00paTHO. M3ydeHne 10Kka3arenbCcTBa He
SBJISIETCS 00S13aTEIIbHBIM, OTHAKO CIIEYET PACCMOTPETD CBSA3b MOHATUN HAJIOKEHUS U JBMKEHUSI.

IMoBTOpEeHue U cucTeMaTH3aUsA YU4eOHOro MmaTepuasa (16 u)

[ToBTOpEeHue u cuctemarusaiys yueOHOro MaTepualia 3a Kypc MaTeMaTHKu 7-9 kiacca.

Pabouas nporpamma paccurTana Ha 5 4acoB Hezelto, Bcero 170 yueOHBIX vaca B roJl, U3 HUX Ha U3yYeHUE TeM 1o anredpe oTBoautcs 102 4acos, Ha U3yUCHUE
TEM I10 TEeOMETPHHU — 68 JacoB.

BepositHocTh U cratucTika (334.)
IloBTOpenue kypca 8 kiacca (4 4)
[ToBTOPSATH M3yYEHHOE, W BHICTpAWBATh CUCTEMY 3HAaHWU. PemiaTs 3amaun Ha TPEICTaBICHUE W ONKMCAaHWE JaHHBIX.PemaTh 3a1aun Ha HaXOXKICHUE

BEPOSTHOCTEH OOBCIUHEHUS M TICPECCUYCHUs COOBITHI, B TOM YHCIIE HE3aBHCHUMBIX, C MCIOJIb30BaHUEM TpadUUeCKUX IMPEICTABICHUA W JIepeBa
ciydaiiHoro ombiTa.PemaTts 3agaun Ha mnepeducieHHe KOMOWHAIUP (YuClia TEepPecTaHOBOK, YMCIA COYETAaHUM), HAa HAXOXKIEHHUE BEPOSTHOCTEU

COOBITUH C TPUMEHEHUEM KOMOWHATOPUKH, B TOM YHCIIE C UCIIOJIb30BAaHUEM TpeyroibHuKa [lackans.
DJieMeHThl KOMOMHATOPUKH ( 4 1)

OcBauBaTh MOHATHUSA: KOMOMHATOPHOE MPABUIIO YMHOKEHHS, YIOPs10U€HHas apa, Tpoiika 0OBEKTOB, NepecTaHOBKa, (haKTOpHall YKcia, CoueTaHue,
YHCII0 coYeTaHui, TpeyroabHuk Ilackans. Pemares 3a1aun Ha nepevnciaeHre ynops04eHHbIX Map, TPOeK, epeyrcIeHne epecTaHOBOK U COYETaHHUH
9JIEMEHTOB pa3IMYHbIX MHOXecTB.PemaTh 3a7aud Ha MpUMEHEHHE Yuclla coueTaHMd B anreOpe (COKpaméHHOE YMHOKEHHe, OWHOM
Herotona).Pemarp, nmpuMeHsss KOMOMHATOPHKY, 3a/1a4id Ha BBIUYMCIIEHUE BEPOSTHOCTEH, B TOM YHCIIE C MOMOIIBIO AIIEKTPOHHBIX TAOJHII B XOJ€
MPaKTUYECKON pabOTHI.

I'eomerpuueckasi BeposiTHOCTD (4 4)
OcBauBaTh NOHATHE T€OMETPUUECKON BEPOSATHOCTH.

PemraTs 3aJa4Yd Ha HaXOXICHUC BepOSITHOCTeI\/'I B OIBITax, MNpEACTAaBUMBIX KakK BBI60p TOYEK M3 MHOI'OYroJbHHKa, Kpyra, OTpE3Ka WU AYyTr
OKPY’KHOCTH, YUCJIOBOI'O ITPOMCIKYTKA. KOHTpOJlI/IpOBaTB H O1€HMUBAaThH CBOIO pa60Ty, CTaBUTH IICJIIN Ha CJlC,Z[y}OLLII/Iﬁ oTall 06y‘-ICHI/I}I.

HUcnbiTanus bepuyaiam ( 6 1)



OcBauBaTh NMOHATHA: UCIBITAHUE, JIEMEHTApHOE COOBITHE B MCIBITAaHUM (yCIEX M HeyJauya), cepHsl MCIBITaHUM, HACTYIJIEHHE NEPBOTO
ycnexa (Heyaauu), cepus ucnbiTanuil bepnysum. PemaTs 3a1aun Ha Hax0Xk/I€HUE BEPOATHOCTEH COOBITHI B CEpUM UCIIBITAHUM 710 IEPBOTO ycrexa, B
TOM YHCJIE C IPUMEHEHHEM (OPMYJIbl CyMMbI T€OMETpUUYECKON IIporpeccuu. Pemare 3aaun Ha HaXOKIEHNUE BEPOSITHOCTEN 3JIEMEHTapHBIX COOBITH I
B CEPUU HUCHBITAHMNM BepHysumM, Ha HaXOXKIEHUE BEPOATHOCTU ONPENEIEHHOIO YMCIIAa YCIIEXOB B CepuM McnblTaHud bepHymm. M3ydats B Xone
MPAaKTUYECKOH pabOTHI, B TOM YHCJIE C TIOMOIIBIO IIU(PPOBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B CEPUH UCIIBITAHUNA bepHyIH.

Cayuaiinble BeJUYMHbI ( 74)

OcBouTh TOHATHA: CllydyaiiHash BENWYMHA, 3HAUYCHUE CIy4yailHOW BEJIMYMHBI, pacrpeiesieHue BeposTHOcTe. M3ydaTe u oOCykAaTh HpuUMeEphbl
IUCKPETHBIX M HENPEpBIBHBIX CIIyYalHBIX BEIMYMH (POCT, BEC UEIOBEKA, YHUCICHHOCTh HACEJCHMs, APYTMe€ H3MEHUMBHIC BEJIUYUHBI,
paccMaTpuBaronMecs B Kypce CTAaTUCTHKH ), MOJICTTBHBIX CITy9aliHbIX BEJIMYMH, CBS3aHHBIX CO CIy4YalHBIMH ONbITaMu (OpOCaHue MOHETHI, HTPAITbH O
KOCTH, CO CIIy4ailHbIM BBIOOpPOM U T. 1.). OCBamBaTh MOHATHS: MAaTEMaTHYECKOE OXKUJAHWE CIyYalHON BETUYMHBI KaK TEOPETHUECKOE CpeaHee
3HAYEHHE, JUCIEPCUS CIIy4ailHOM BETWYMHBI KaK aHaJOr JMCIIEPCHUU YHUCIOBOrO HaOopa. Pemars 3amaum Ha BBIUMCICHUE MAaTEMAaTHUYECKOTO
0XXUJAHUA U JUCIIEPCUU JUCKPETHOM CIy4allHOM BEJMYHMHBI MO 33aJaHHOMY PaCIpEEICHUIO, B TOM YHCJIE 3a]a4, CBA3aHHBIX CO CTPAXOBAaHHEM U
JOTepesaMHU. 3HAKOMHUTBCSI C MAaTEMaTUYECKUM OXUIAHUEM U AUCIEPCHEN HEKOTOPBIX pacHpelesieHWid, B TOM 4YMCIIE paclpenesieHus CIy4daiHON
BEJIMYMHBI «YUCIIO YCIEXOB» B cepuu ucnbiTanuil bepuymiu. M3ydaTh 4acToTy COOBITHS B MOBTOPSIOUIMXCSA CIyYalWHBIX OMbBITAX KakK CIy4yailHYIO
BEJIMYMHY. 3HAKOMUTBHCS C 3aKOHOM Oonblmmx yucen (B ¢gopme bepHymnu): mpu OGONBIIOM 4YHCIIE ONBITOB YacToTa COOBITUS ONU3Ka K €ro
BEpPOATHOCTH. PemiaTh 3aauM Ha W3MEpEHHUE BEPOSATHOCTEH ¢ MOMOIIbI0 4acToT. OOcCyXIaTh pojib 3aKoHA OOJBIIMX 4YKMced B OOOCHOBAHUU
YacTOTHOTO MeToJa u3MepeHus: BepositHocTeld. OOCYKIaTh 3aKOH OOJBIIUX YUCEN KaK MPOSBICHUE CTATUCTHUECKON YCTOWYMBOCTH B M3MEHUMBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIINX YUCEN B IPUPOJIC U B KU3HHU YETIOBEKA.

HTorosoe noBropeHue u KOHTPOJIb (9 1)

HOBTOpHTB HN3YUYCHHOC U BBICTpAUBATH CUCTCMY 3HaHMi. Pemars 3agadn Ha NpEACTABJICHUEC U ONMUCAHUC TAHHBIX. Pemrate 3amaun Ha HaxXOoXACHUE
BepOHTHOCTeﬁ CO6]’:>ITPII>1, B TOM YHCJIC B OIIbITaX C PABHOBO3MOKHLBIMU 3JICMCHTAPHBIMU CO6BITI/I${MI/I, BepOHTHOCTeﬁ O6’L€I[I/IHCHI/I$I " TIepeCCUCHUA
CO6BITHI>1, BBIUUCIIATE BEPOATHOCTHU B OIIBITAX C CCPUAMU CﬂyqaﬁHBIX HCIIBITaHHIA.

IMoBTOpEeHue U cucreMaTH3anus yueoHoro marepuasna (17 u)
[ToBTOpEeHMEe U cucTemMaTu3alys ydeOHOTro MaTepualia 3a Kypc MaTeMaTHKu 7-9 kiacca.
PaGouas mporpamma paccunTaHa Ha 5 4acoB Henento, Bcero 170 yueOHbIX yaca B roJl, U3 HUX Ha U3y4eHue TeM 1o anredpe orBoautcs 102 yacos,
Ha U3y4YEeHHUE TEM I10 TEOMETPUU — 68 HacoB.



3. KajeHJ1apHO-TeMaTHYeCKoe IJIAHUPOBAHUE

Ne n/m Cpoku npoBeaeHust Tema ypoxka KoJ-
IJIaH dakr BO
4acoB
IMoBTOpenne u cucTemMaTu3anus yuedHoro matepuaia 3a 8 kiaace (5 u)
1 MHoroyronsHuKH. 1lnoniaas MHOrOYTrOJbHUKOB. 1
2. [Togo6ue TpeyroabHUKOB 1
3. OKpy>KHOCTh 1
4. Ksanpartssle kopHH. JlelicTBUTENBHBIE YHCTa 1
5 KBanpatHble ypaBHEHUS 1
Tema 1. HepaBenctna (18 u)
6. UuclioBble HEPABEHCTBA !
7, HucnoBble HEPAaBEHCTBA 1
8. OcHOBHbIE CBOMCTBA YUCIIOBBIX HEPABEHCTB 1
9. OCHOBHBIE CBOMCTBA YHCIIOBBIX HEPABEHCTB 1
10. CrnoxeHue 1 YMHO)KEHUE YUCJIOBBIX HEpaBeHCTB. OLleHUBaHNE 3HAYCHMSI BBIPAYKCHMSI 1
11. CrnoxeHue 1 YMHO)KEHUE YUCIIOBBIX HepaBeHCTB. OLieHNBaHNE 3HAYECHMSI BBIPAKCHHUS 1
12. CrnoxeHne 1 YMHO)KEHHE YMCIOBBIX HepaBeHCTB. OlleHNBaHNE 3HAYSHHSI BRIPAKCHHS 1
13. HepaBeHcTBa ¢ 0JIHOM NTEpEMEHHOM 1
14. PelieHre nMHEMHBIX HEPABEHCTB ¢ OAHOU NepeMeHHOU. YHCI0BbIE MPOMEKYTKH. 1
15. PelieHue nuMHEMHBIX HEPABEHCTB ¢ OAHOU nepeMeHHOU. YnCI0BbIe MPOMEKYTKHU. 1
16. PemieHre NMHEMHBIX HEPABEHCTB C OJHOW NIEpeMEHHON. YNCI0BbIE TPOMEKYTKH. 1
17. PemieHre NMHEMHBIX HEPABEHCTB C OJHON NEpeMEHHON. YHCII0BBIE TPOMEIKYTKH. 1
18. Cucrembl TMHEHHBIX HEPABEHCTB C OJIHOM MEpeMEHHON 1
19. CucTreMbl TMHEHHBIX HEPAaBEHCTB C OJTHOM MEPEMEHHON 1
20. Cucrembl TMHENHBIX HEPAaBEHCTB C OJTHOM MEPEMEHHON 1
21. Cucrembl TMHEHHBIX HEPABEHCTB C OJTHOM MEPEeMEHHON 1
22. [ToBTOopeHue U cucTeMaTH3alus y1eOHOTO MaTeprasa 1
23. KonTtposnnas padota Nel mo Teme ""HepaBencrpa' 1
Tema 2. KBaapatuunasi pynkmus (27 4)

24. [ToBTOpEHME U pacIUPEHUE CBEJCHUHN O QYHKIMH 1




25. IToBTOpEHME U paCIIMPEHUE CBEACHUM O (PYHKIIUN 1
26. CBoiicTBa QyHKIUH 1
27. CBoiicTBa QyHKIUH 1
28. CoiicTBa QyHKIUH 1
29. IMocTpoenue rpaduxa dyukimu y=Kf(x) 1
30. IMToctpoenue rpaduka Gyrkmuu y=Kf(x) 1
31. [MToctpoenue rpadukos ¢pynkmii y=Kkf(x)+b u y=f(x+a) 1
32. [MToctpoenue rpadukos ¢pynkmii y=Kkf(x)+b u y=f(x+a) 1
33. IMoctpoenue rpadukos dyukimii y=kf(x)+b u y=f(x+a) 1
34. Ksanmparnunas pysknus, e€ rpaduk 1 CBOWCTBA 1
35. Ksanparnunas pysknus, e€ rpaduk 1 CBOWCTBA 1
36. KBagpatnunas ¢pyHkuus, e€ rpaduk 1 cBOMcTBa 1
37. KBagpatnunas ¢pyHkuus, e€ rpaduk 1 CBOMCTBa 1
38. Ksanparnunas pysknus, e€ rpaduk 1 CBOWCTBA 1
39. KonTtponpsHas padora Ne 2 1
40. Pemennie kBapaTHBIX HEPABEHCTB 1
41. Pemenne KkBapaTHBIX HEPABEHCTB 1
42. PemeHne kBaspaTHBIX HEPABEHCTB 1
43. Pemenue kBapaTHBIX HEPABEHCTB 1
44, Pemenue kBanpaTHBIX HEPABEHCTB 1
45, Cucremsbl ypaBHEHHI! ¢ ABYMS IEpEMEHHBIMU 1
46. Cucremsbl ypaBHEHUI! ¢ ABYMS IEpEMEHHBIMU 1
47. Cucremsbl ypaBHEHHI! ¢ ABYMS IEpEMEHHBIMU 1
48. Cucremsbl ypaBHEHUI ¢ ABYMs IEPEMEHHBIMU 1
49. IloBTOpEeHHe U crucTeMaTH3aIHsI Y4eOHOTO MaTepraa 1
50. Koutpoabnasi padora Ne3 1
Tema 3. DyieMeHTbI NPUKJIATHON MaTeMaTUKHU (214)
51 MateMaTHyecKoe MOJICIMPOBaHHE 1
52. MarteMaTHYeCcKOoe MOJIEIUPOBAaHUE 1
53. MareMaTH4ecKoe MOJIEIUPOBAaHUE 1
4. [IponieHTHBIE pacyETHI 1
55. 1

[IpoueHTHBIE pacuéThl




56. [TporeHTHBIE pacuéTh 1
57, AOCOJTIOTHAs ¥ OTHOCHUTEJIbHASI TOTPEITHOCTH 1
58. AOCOIOTHASI M OTHOCHUTEIbHAS MTOTPEITHOCTH 1
59. OCHOBHBIC NTPaBHIIa KOMOMHATOPHKH 1
60. OCHOBHBIC MPpaBUJIa KOMOWHATOPUKHU 1
61. OCHOBHEIC MpaBUJIa KOMOWHATOPUKHU 1
62. YacToTa 1 BEpOSITHOCTD CIIYIAHHOTO COOBITHS 1
63. YacToTa 1 BEpOSITHOCTD CIIYIAHHOTO COOBITHS 1
64. Krnaccuaeckoe onpesienieHne BepOsITHOCTH 1
65. Kraccudaeckoe onpe/ieliecHue BEpPOSITHOCTH 1
66. Kraccudaeckoe onpe/ielieHue BEpOSITHOCTH 1
67. HavansHble CBEZICHHS O CTATHCTHKE 1
68. HavansHbIe CBEZICHHS O CTATHCTHKE 1
69. HavansHbIe CBEZICHHS O CTATHCTHKE !
70. [ToBTOpEeHME U cHUcTeMaTH3alKs yUeOHOTO MaTepuaa 1
71. KonTpoabnas padora Ned 1
Tema 4. UncyioBble nmocjenoBareabHocTu (21 1)
2. UrcnioBble OCIIEI0BATEITLHOCTH 1
73 UwciioBble MOCICI0BATEIBHOCTH 1
4. Apudmernueckas Iporpeccus 1
7. Apudmernueckasi Iporpeccus 1
76. Apudmernueckasi mporpeccus 1
7 Apudmernueckasi mporpeccus 1
8 CYMMa n TNEPBLIX YJICHOB apI/I(bMeTI/I‘-IeCKOI\/'I IIporpeccruun 1
79. CYMMa n TNEPBLIX YJICHOB apI/I(bMeTI/I‘-IeCKOI\/'I IIporpeccruun 1
80 C}/MMa n TNIEPBLIX YJICHOB apI/I(bMeTI/I‘-IeCKOI‘/'I Imporpeccuu 1
81. CymMma N nepBhIX WICHOB apu(pMeTHIecKor Nporpeccun 1
82. ['eomeTpuyeckas nmporpeccust 1
83. ['eomMeTpryecKasi mporpeccust 1
84. I'eomeTpryeckas mporpeccust 1
85. CymMma N IepBhIX WICHOB T€OMETPUIECKON MPOTPECCHH 1
86. 1

CymMa N IepBbIX WIEHOB F€OMETPUYECKON IPOTPECCHU




87. CymMa N IepBhIX WICHOB T€OMETPUICCKON IPOTPECCHH 1
88. CymMa 0eCKOHEUHOM T€OMETPUIECKON IIPOTrPECCUH, Y KOTOPOH MOJYJIh 3HAMEHATEJISI MEHbIIIe | 1
89. CyMMa OeCKOHETHOH T€OMETPHIECKON MMPOTPECCHH, Y KOTOPOH MOYJIb 3HAMEHATENsT MeHbIIe 1 1
90. Cymma 0ecKOHEYHOM T€OMEeTPUIECKON IIPOTrPecCcrH, Y KOTOPOH MOAYJIh 3HAMEHATeNs MeHbIIe | 1
91. [ToBTOpEeHME U cHcTeMaTH3alKs yIeOHOrO MaTepuaa 1
92. KonTposabhas padora Ne5 1
Tema 5. IloBTOpeHUe U cucTeMaTu3anus y4edoHoro marepuana (114)
93. [ToBTOpEHME N CHUCTEMaTH3aIMs YIeOHOTO MaTepHaa 1
94. [loBTOpeHMe 1 cucTeMaTn3anus yaeOHOTo MaTepuaa g
95. [ToBTOpEeHME U cHUCTeMaTH3alMs yUeOHOTO MaTepuaa 1
96. [ToBTOpEeHME U cHUcTeMaTH3alMs yIeOHOTO MaTepuaa 1
97 [ToBTOpEHME N CHUCTEMaTH3aIMs YIeOHOTO MaTepHaa 1
98. [ToBTOpEHME N CHUCTEMAaTH3aIHs YIeOHOTO MaTepHaa 1
99. [ToBTOpEeHME 1 crcTeMaTH3anus y9eOHOro MaTepuana 1
Tema 6. Pemenne TpeyroaibHukoB (16 )
100 Tpuronomerpuueckue GyHkimu yria ot 0° mo 180° 1
101, Tpuronomerpudeckne Gpyaknum yria ot 0° mo 180° 1
102 Teopema KOCHHYCOB 1
103. TeopeMa KOCUHYCOB 1
104, TeopeMa KOCMHYCOB 1
105, TeopeMa KOCUHYCOB 1
106. Teopema cuHycoB 1
107, Teopema cuHycoB 1
108. TeopeMa cUHYCOB 1
109. Penienue TpeyrojibsHUKOB 1
110 Pemenune TPEYT'OJIbHUKOB 1
111. DopMyIIBl 1T HAXOXKJICHHS TUIOMIAIA TPEYTOILHUKOB 1
112, DopMyIbl A1 HAXOXKJCHHS TUIOMIAIA TPEYTOJLHUKOB 1
113 @OpMYJ'H)I JJIA HAXOXKIACHUSA TUI0IIaAn TPEYTOJIbHUKOB 1
114 IToBTOpEHME 1 cHCTEMaTH3aNMs YIeOHOTO MaTepHaa 1
115 KonrponbHas pabora Nel 1

Tema 7. IlpaBujibHBbIE MHOTOYTOJIbHUKH (84)




116. [TpaBunIBHBIC MHOTOYTOJBHUKH U UX CBOMCTBA 1
117 [TpaBunIBHBIE MHOTOYTOJBHUKU U UX CBOMCTBA 1
118 [IpaBuiibHBIE MHOTOYTOJIBHUKH U HX CBOMCTBA 1
119 Jlnmuna okpykHocTH. [lmonans kpyra 1
120 Jnwuna okpyxHoctu. Ilnomane kpyra g
121, Jnwvna okpyxHocTu. Ilnomane kpyra g
122. [ToBTOpEHME N CUCTEMaTH3aIMs YIeOHOTO MaTepHaa 1
123. Kontponbhas padota Ne 2 1
Tema 8. JlekapToBbl KoopauHaThl (124)
124. Paccrosinue Mexay AByMsl TOUKaMHU C 33JJaHHBIMHU KoopanHatamu. KoopIrHaThl cepenHbl OTPE3Ka !
125. Paccrosinue Mexay AByMsl TOUYKaMH € 33JJaHHBIMHU KoopanHatamu. KoopIHHATH cepeHbl OTPE3Ka !
126. PaccTosinue Mexy AByMs TOYKaMU C 33JJaHHbIMHU KoopJuHaTaMu. Koop/IMHATHI cepeIMHbI OTpe3Ka 1
127 YpaBHeHre GUTYpHIL. YpaBHEHHE OKPYKHOCTH 1
128. Ypasaenue Ghurypsl. Y paBHeHHE OKPYKHOCTH 1
129. YpaBHeHue GUrypbl. Y paBHEHUE OKPYKHOCTH 1
130. YpaBHeHUE NPAMON 1
131, YpaBHeHHE PSIMOU 1
132, YrnoBo KO3 PHUIMEHT IPIMOi 1
133 Yoo KO3 PHUIMEHT NPAMOi 1
134. [ToBTOpEeHME U cHcTeMaTH3alMs yueOHOro MaTepuaa 1
135 KonTtponbsHas padora Ne 3 1
Tema 9. Bektopni (14 u)
136. [TonsiTue BekTOpa 1
137. ITonsiTue BekTOpa 1
138. Koopanuats! BekTopa 1
139 CroxeHue 1 BBIYHTaHHE BEKTOPOB 1
140. Cno)keHue 1 BHIYUTaHUE BEKTOPOB 1
141, CnoxkeHue 1 BHIYUTaHHE BEKTOPOB 1
142. Crno)keHre W BEIYUTaHNE BEKTOPOB 1
143. YMHOXKEHHE BEKTOPA HA YHCJIO 1
144. YMHOkKEHHE BEKTOPA HA YHCIIO 1
145. YMHOkKEHHE BEKTOPA HA YHCIIO 1




146. CkasisipHOE IPOU3BEICHHUES BEKTOPOB 1
147 CxralisipHOE IPOU3BEACHUE BEKTOPOB 1
148. CkansipHO€ IpOH3BEACHIE BEKTOPOB 1
149. Kontponbhas pabora Ne 4 1
Tema 10. I'eomerpuueckue npeodpazosanusi (114)
150. JBmwxkenue (nepemenienue) dhurypsl. [lapaienbHblii IepeHOC 1
151, JBmxenue (nepeMenienune) Gurypsl. IlapamienbHpIH nepeHoc 1
152. JBmxenue (nepeMenienue) Gurypsl. IlapamienbHpIi nepeHoc 1
153, OceBas cummMetpust. LleHTpanbHas cuMMeTpust 1
154. Oceas cummerpust. LleHTpasibHas CUMMETPHS !
155 ITosopot 1
156 IToBoport 1
157, I'omoretus. Ilomo6ue Guryp 1
158. I'omorerus. [logobue puryp !
159. [ToBTOpEeHME U cHUcTeMaTH3alKs yUeOHOTO MaTepuaa 1
160. KontponsHas padora Ne 5 1
Tema 11. IloBTOpeHHE H cHUCTeMATH3ALMA Y4eOHOr0 MaTepuasna (64)
161. [loBTOpEeHME 1 crcTeMaTH3anus y9eOHOro MaTepuaa 1
162. [ToBTOpEeHME U cucTeMaTH3alKs yueOHOr0 MaTepuaa 1
163. [ToBTOpEeHME U cHcTeMaTH3alMs yueOHOro MaTepuaa 1
164. [ToBTOpEeHME U cucTeMaTH3alMs yueOHOr0 MaTepuaa 1
165 Hmozoseas konmpoavHas paboma no mamemamuxe ( anzedpa u zeomempusi). 1
Tema 12. TIloBTOpeHue Kypca 8 knacca (44)
166 [ToBTOpEeHME: MPE/ICTABICHUE JAHHBIX, ONMCATEJIbHASL CTATUCTHKA 1
167 [loBTOpeHwue: onepanyu Hax COOBITHAMU, HE3ABUCHMOCTH COOBITHIA 1
168 [ToBTOpEHME: DIIEMEHTHI KOMOWHATOPUKH 1
169 [loBTOpEHME: DIEMEHTHI TEOPHH MHOKECTB 1
Tema 13. DjieMeHTHI KOMOMHATOPUKH (44)
170 KomOnHaTOpHOE TPaBUIIO YMHOKEHUS 1
171 ITepecranoBku. @akropuai 1
172 Uucno coueranuil. Tpeyronbuuk Ilackans 1
173 [pakTudeckas padota «BeruucieHne BEPOSITHOCTEH ¢ HCIIOIb30BaHUEM KOMOUHATOPHBIX (DYHKITUH JIEKTPOHHBIX 1




Tema 14. T'eomeTpuyeckasi BEpOATHOCTD (44)

174 Br160p ToukH 13 (GUTYPHI HA MIOCKOCTH 1
175. Br160p Touk# B3 GUTYPHI HA TUIOCKOCTH 1
176 Bp100p TOUKH U3 OTpe3Ka U IyTH OKPYKHOCTH 1
177. KonTposbHas padora Ne 1 mo teme «DneMeHTh KOMOMHATOpUKH. ['eoMeTpuieckasi BEPOSTHOCTH g
Tema 15. HcnbiTanus bepuyaau (64)
178 Ycmex n Heyaada. VcreITanust 10 IepBOTo ycrexa 1
179 Ycrex n Heynava. VcreITanmst 10 IepBOTo ycrexa 1
180. Cepust uctipiTannii beprymm 1
181. Yucno ycnexoB B UCHIbITaHUAX bepHyumn 1
182. BepositHocTH cOOBITHH B HCTIBITaHMSIX bepHymu 1
183 [pakTuueckas pabora «Mcneiranus bepaymin» 1
Tema 16. CayuaiiHble BeJHIUHBI (74)
184. [TpuMepsl cayyailHbIX BeIU4YUH. PacnipeneneHue BEpOITHOCTEN Cly4ailHOM BEJIMYHHBI !
185. MaremMaTH4ecKoe 0XKUJAHUE CIyUailHON BETUYMHBI 1
186. MaremMaTu4ecKoe OXKUJaHUE CIyYailHON BETUYMHBI 1
187. Jucniepcust M CTaHIAPTHOE OTKIIOHCHHE 1
188. Marematnyeckoe OKUAaHNE, TUCIIEPCHs YHCIa YCIIEXOB U YaCTOTHI YCIieXa B CepUU HCITBITAaHWH bepHymu 1
189. 3aKoH OOJIBIIMX YUCEI U €0 MPUMEHEHUE 1
190. KontponbHas pabota Ne 2 o teme «Mcnpitanust bepuynn. CiydaiiHple BETUYHHBD) 1
Tema 17. UTOroBoe noBTopeHue U KOHTPOIb ( 94 )
191. [loBTOpenwue. llpencrapnenne qaHHBIX 1
192. [ToBTOpenne. OnmcarenpHas CTATHCTUKA 1
193. [ToBTOpenue. BeposTHOCTH CTy4alHOTO COOBITHS 1
194. [ToBTOpeHME. DJIEMEHTHI KOMOMHATOPUKH 1
195. [ToBTOpeHMe. DIeMEeHTH KOMOWHATOPHUKHU 1
196. [ToBTopenue. CryuaiiHble BEIUUHUHBI U paclpeaesCHUs 1
197 [ToBropenue. Ucnbitanus bepuymnu 1
198. 1

IToBTopenue. McnpiTanus bepnysnu







