MNOACHUTEJIBHAS 3AIINCKA

PaGouune nmporpammsl OCHOBHOTO 00111er0 00pa3oBaHus MO anredpe coCTaBlIeHbl HA OCHOBE
dyHAaMEHTAIBHOTO Aapa colepkanus o0miero oopazoBanus U TpeboBaHUH K pe3yabTaTaM OCBOCHHUS
OCHOBHOI 00111€00pa30BaTeIbLHON MPOrpaMMbl OCHOBHOTO O0IIET0 00pa30BaHus, IPEICTABICHHBIX B
denepanbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHIapTe oomiero ooOpazoBanus. B Hux Taxke
YUUTBHIBAIOTCS OCHOBHBIE UJIeH U ToJI0KkeHust [IporpaMMel pa3BuTus U GOPMHUPOBAHUS YHHBEPCATBHBIX
y4eOHBIX IEUCTBUHI JIJI1 OCHOBHOTO 00IIIETO 00pa30BaHUsI.

Co3HaresnpHOE OBJIA/ICHHE YYAITUMUCS CUCTEMOH anreOpandecKux 3HaHUN U YMEHUN
HE00XO0IMMO B IIOBCETHEBHOM JKU3HH JIJISl U3YUYCHUSI CMEXKHBIX JUCLHUTIIIUNHON MPOIOJKEHUS
oOpaszoBanus. [IpakTrueckas 3HaYUMOCTh HMIKOJILHOTO Kypca aiare0psl 00y CIOBIEHA TeM, UTO e
00BEKTOM SBJISIFOTCSI KOJMUECTBEHHBIE OTHOLICHHSI IEHCTBUTEIBHOIO MUpa. MaTemaTuyeckas
MOJIrOTOBKA HEOOX0AMMA JJIs IOHUMAaHUS IPUHIUIIOB YCTPOICTBA U UCIIOJIB30BAaHUSI COBPEMEHHOU
TEXHUKH, BOCHPUATHS HAyYHBIX U TEXHHUSCKUX MOHATHH U uaeil. MareMaTHKa SBISETCS SA36IKOM HayKH
U TexHUKH. C e€ MOMOIIBI0 MOACTHUPYIOTCS U U3y4arOTCs SIBJICHHS U TIPOLIECCHI, TPOUCXOISIINE B

pUpoe.

Anrebpa sBISETCS OJHHM H3 OIOPHBIX TPEIMETOB OCHOBHOW MIKOJBI: OHA OOECIeYrBaeT
W3Yy4YEHHUE APYTrUX JAUCUUIUIMH. B mepByro odepenb 3TO OTHOCUTCS K MPEAMETaM €CTECTBEHHO-HAYYHOTO
[MKJIa, B YACTHOCTH K (pu3HKe. Pa3BUTHE JIOTMYCCKOTO MBIIIJICHUS YYaIIUXCs MPU OOYYCHHH airedpe
CIOCOOCTBYET YCBOCHHIO NPEIMETOB TyMAaHUTAPHOTO 0WKiIA. [IpakThueckwe yYMEHHsS W HaBBIKU
areOpanveckoro Xapakrepa HEOOXOMUMBI Ui TPYIOBOM U MPOPECCHOHATHLHONH TMOATOTOBKH
LIKOJIBHUKOB.

Pa3Butne y ydamuxcs MpaBUIBHBIX MPEACTABICHHM O CYIIHOCTH M MPOUCXOKJIECHUU
anreOpanyecKkux aOCTpakIui, COOTHOIICHHH pEajbHOr0 U HJAEaJIbHOr0, XapaKTepe OTPaKCHUS
MaTEeMaTHYeCKON HAyKOW SIBJICHUN U MPOLIECCOB PEATLHOIO MUPA, MECTE allreOphl B CUCTEME HAYK U POJIU
MaTeMaTU4YeCKOro MOJEIUPOBAHUS B HAYYHOM MO3HAHUM M B MPAKTUKE CIOCOOCTBYET (hOPMUPOBAHUIO
HAy4HOTO MHUPOBO33PEHUS YyYalIUXCAd M KAdyeCTB MBILIUICHUS, HEOOXOAMMBIX I aJanTaluud B
COBPEMEHHOM MH(POPMAIIMOHHOM OOIIECTBE.

TpeOyst OT ydamuxcsi YMCTBEHHBIX U BOJIEBBIX YCHIIUM, KOHIIEHTPAIMU BHUMAaHUS, aKTHBHOCTHU
pa3BUTOrO0 BOOOpa)keHus, ainredpa pa3BUBAET HPABCTBEHHBIE YEPTHl JUYHOCTH (HACTOWUYMBOCTH,
L[EJICyCTPEMIICHHOCTb, TBOPUYECKYI0 aKTUBHOCTb, CaMOCTOSITEIbHOCTb, OTBETCTBEHHOCTb, TPYAOJIIOOMUE,
JTUCHUIUIMHY W KPUTUYHOCTb MBIIUICHHS) M YMEHHE apryMEHTHPOBAHHO OTCTaMBaTh CBOW B3IJISIBI U
yOEXKICHMSI, a TAK)KE CIIOCOOHOCTh TPUHUMATH CAMOCTOSITEIILHBIE PEIICHUSI.

Nzyuenne anreOpbl, QyHKIMIA, BEPOSTHOCTH M CTATUCTHKH CYIIECTBEHHO PACHIMPSET KPYro3op
y4aruxcs, 3HaKoMsI MX C UHAYKIUEH U AeTyKiuen, 0000IeHneM U KOHKPETU3aIiel, aHaTM30M U CHHTE30M,
KJaccuUKalue u cucTeMaTH3aluel, abcTparupoBaHueM, aHalorueil. AKTUBHOE MCIONIL30BaHUE 33734 Ha
BCEX dTarax y4yeOHOro Mmpoliecca pa3BUBaeT TBOPUECKHUE CIOCOOHOCTH HIKOIEHUKOB.

Nzyuenne anreOpel mO3BONSET (OPMUPOBATH YMEHHSI W HAaBBIKM YMCTBEHHOTO Tpyda —
TUTAHUPOBAHKE CBOEH pabOoThI, TOMCK PAIlMOHANBHBIX MyTel e€ BBIMOTHEHUS, KPUTHYECKYIO OLIEHKY Pe3yibTa-
ToB. B mporecce m3ydeHusi anreOpbl MIKOJBHUKH JODKHBI HAYYMTHCS M3J1aratb CBOM MBICIH SICHO H
MCYEPIBIBAIOIIE, JIAKOHUYHO M EMKO, MPUOOPECTH HABBIKM YETKOTO, aKKYpPaTHOTO M TPaMOTHOTO
BBITTOJITHEHUSI MAaTEMAaTUYECKHUX 3aIUCEH.

Baxwreimelt 3amgayeld MIKOJBHOTO Kypca ainreOpbl SBISIETCS Pa3BUTHE JIOTUYECKOTO MBIIUICHHS
yuanmxcs. CaMu OOBEKThI MaTEMAaTUYECKUX YMO3AKIIOYCHHWH W TIPUHATHIE B aireOpe MpaBmia MX KOH-
CTPYHUPOBAHUS CIIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHUN OOOCHOBBIBAThH M JIOKA3bIBATH CYXICHHUS, TIPUBOIUTH
YETKHE OIPEACIICHUs, Pa3BUBAIOT JIOTMYECKYI0 HMHTYMIMIO, KPAaTKO M HAIVISIAHO PACKPBIBAIOT MEXAHU3M
JIOTUYECKHUX MOCTPOCHUN M ydyaT WX MpUMEHEHUIo. TeMm caMbiM anreOpa 3aHUMAaeT OJJHO M3 BEAYIIHX MECT B
(hopMHUPOBaHUY HAYYHO-TEOPETHUECKOTO MBIIIICHUSI MIKOJFHUKOB. PackpbiBas BHYTPEHHIOID TapMOHUIO
MaTeMaTHKH, (GOpMUpPYsI TTOHUMAHUE KPACOThI U M3SIIECTBA MAaTEMAaTUYECKHX PACCYKICHUM, anreOpa BHOCHT
3HAYUTENBHBIN BKJIAJl B 3CTETUYECKOE BOCIIMTAHUE YUALLIUXCA.

OBIIAA XAPAKTEPUCTUKA KYPCA

B xypce anreGpbl MOXKHO BBIIEIUTH CIEAYIOIINE OCHOBHBIE COJIEPKATENbHbIC JIMHUH: apu(METHUKA;
anreOpa; (YHKIHUW; BEPOSITHOCTh M CTAaTHCTHKA. Hapsoy ¢ 3TUM B coaepikaHHe BKJIIOYCHBI J1Ba
JIOTIOJTHUTEIBHBIX METOJIOJIOTMUECKMX pa3ziesia; JIOTMKa M MHOXKECTBA; MaTeMAaTHKa B HCTOPHUYECKOM Pa3BUTHH,
YTO CBS3aHO C peajm3aliei Ieneld OOIEHHTEIUICKTYaTbHOTO M OOIIEKYJIBTYPHOTO PAa3BUTHS YUaIHXCS.
CopepxaHue KaXIOro M3 3THUX pa3lelioB PA3BOPAYMBACTCS B COJEPKATEIbHO-METOJUYECKYIO JIMHHMIO,
MPOHM3BIBAIOIIYI0 BCE OCHOBHBIE COJiep)KaTelabHble JTUHUU. [Ipm 3TOoM mepBas nuHus — «Jloruka u
MHOXXECTBa» — CIYKUT IIeJId OBJAJCHUSA YyYallUMHUCA HEKOTOPBIMU 3JIEMEHTAMH YHHUBEPCAIBLHOIO
MaTeMaTH4YeCKOTO s3bIKa, BTOpas — «Maremarnka B HMCTOPHUYECKOM pPa3BUTHH» — CIOCOOCTBYET
CO3/IaHHIO OOMIEKYIBTYPHOTO, TYMaHUTApPHOTO (hOHA M3yUEHUS Kypca.

Cognepxxanue MUHUH «Apu(pMETHKa» CIYKUT 0a30i IJisg NadbHEHIIero M3y4eHUs YJalluMUCS
MaTEeMaTUKH, CIIOCOOCTBYET PAa3BUTUIO HX JIOTHYECKOTO MBINUICHUS, (HOPMUPOBAHUIO YMEHUS
MOJIb30BAThCSl AITOPUTMAMHU, a TaKXKe MNPHOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B



MOBCEIHEBHON XU3HU. Pa3BuTHe MOHATHUS O YKCIe, B OCHOBHOM IIKOJE CBA3aHO C PAllMOHAIBHBIMU U
UPpAMOHATBFHBIMY YKCIaMU, OPMHUPOBAHUEM MTEPBUYHBIX MPEACTABICHUIA O IEHCTBUTEIIHHOM YHUCIIE.

Conepxxanue TuHUHA «AnreOpa» crocoOCTBYEeT (HOPMHUPOBAHUIO Y YUAIIMXCS MaTEMAaTUYECKOTO
ammapaTta s pelleHHus 3alad W3 Pa3eNioB MaTEeMaTHKH, CMEXHBIX IPEIMETOB U OKpYKaromen
peasibHOCTU. SI3bIK anreOpbl MOTYEPKUBACT 3HAYCHHE MATEMATHKHM KakK s3bIKa [JII TIOCTPOCHHS
MaTeMaTUYeCKHX MOJIEIIeH MPOIIECCOB U SBJICHUN PEAIBHOTO MHUpA.

Pa3BuTHe alropuTMHYECKOTO MBINIJICHUS, HEOOXOJAMMOTO, B YAaCTHOCTH, JJIS OCBOCHHS
Kypca UHGOPMATUKH, U OBJIAJICHUE HABbIKAaMU JEAYKTHBHBIX PACCYXKICHUN TAaK)Ke SBIISIOTCS 3aJladyaMU
uzydyenusi anreOpsl. [IpeobpasoBanue CMMBOJBHBIX (POPM BHOCUT crienuUUecKuil BKJIaJ B Pa3BUTHE
BOOOpaXCHUSl y4yalluxcsl, MUX CIOCOOHOCTEW K MaTeMaTHYecKoMy TBOpuYecTBY. B ocHOBHOH mikoie
MaTepuaj rpynnupyercst BOKPYr paluOHaIbHBIX BHIPAKCHH.

Conepxxkanue paznena «DyHKUMM» HaLEJIEHO Ha MOJyYeHHE IIKOJIbHUKAMH KOHKPETHBIX
3HaHUNW O (GYHKIMK KakK BakKHEHIIeH MaTeMaTHYeCKOW MOJENU MJisg ONHCAaHUS M HUCCIeIOBaHUs
pa3HoOOpPa3HBIX MpoleccoB. M3yueHne 3Toro Marepuana CriocoOCTBYET Pa3BUTHIO Y yYAIIUXCS YMEHUs
UCIIOJIB30BaTh PA3lIMYHBIC S3BIKM MATEMATHKU (CIOBECHBIH, CUMBOJIHMYECKHNA, TrpadUuecKuii), BHOCHT
BKJIaJ B (DOPMHUPOBAHUE TIPEICTABICHHUIA O POJIM MATEMATUKH B Pa3BUTHH ITUBHIIU3AIUUA U KYJIBTYPHI.

Paznen «BeposTHOCTh U CTAaTHCTHKA» — 00s3aTeNbHBI KOMIIOHEHT IIKOJIBHOTO 00pa30BaHUs,
YCUJIMBAOIINNA €ro MPUKIATHOE U MPAKTHUECKOe 3HAYCHHE. JTOT MaTepuall HE0OX0uM, MPEXKIE BCEro,
st GOPMUPOBAHUS Yy ydamuxcs (QYHKIHOHAIBHOW TPaMOTHOCTH — YMEHHUS BOCIPUHUMATH H
KPUTUYECKH aHaJU3UpoOBaTh HWHGMOpMaIUIo, MPEACTaBICHHYIO B pa3lUyHbIX (opMax, MOHUMATH
BEPOSITHOCTHBIN XapakTep MHOTHX pealbHBIX 3aBUCUMOCTEHN, MPOU3BOAUTH IPOCTEHIIINE BEPOSITHOCTHBIE
pacu€tpl. M3ydyeHne OCHOB KOMOMHATOPUKM TMO3BOJIUT Yy4alleMycs OCYHIECTBISTh PAaCCMOTPEHUE
ciydaeB, mepedop v MOoACYET YKcia BAPUAHTOB, B TOM UKCII€ B MPOCTEHIINX MPUKIIATIHBIX 3a7a4ax.

[Ipy M3y4eHUM CTAaTUCTUKHU U BEPOSTHOCTU OOOTAIAIOTCS MPEICTABICHUS O COBPEMEHHOW KapTHHE
MUpa U METOJax ero HcclieoBaHus, (HOopMUPYeTCs MOHMMAaHHE POJIM CTATUCTUKH KaK HCTOYHHKA
COIMATBHO 3HAYMMOW MH(GOPMAITNHU U 3aKJIQIBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBITIICHHS.

MECTO NPEIMETA B YYEBHOM IIJIAHE

BbasucHbIll yueOHBIN (0Opa3oBaTeiIbHBIN) IIAH HAa HM3y4YeHHE alreOpel B 7—9 Kilaccax OCHOBHOM
IIKOJIBI OTBOAMT 3 Yaca B HEJICIIO B TCUCHHUE KaXKJI0T0 rojaa o0ydenus, Bcero 315 ypokos.

TPEBOBAHUSA K PE3YJIBTATAM OBYUYEHUA U OCBOEHHUIO COAEP KAHUSA

KYPCA

[Iporpamma oOecrieuyuBaeT JOCTIKEHHE CIEAYIONINX pe3yJbTaTOB OCBOCHHUS 00pa3oBaTENbHOMN
MPOTPaMMBbl OCHOBHOTO 00I1IeTO 00pa30BaHUsI:

JAUYHOCMHbLE.

1) chopMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOIIEHHS K YUCHUIO,
TOTOBHOCTB U CIIOCOOHOCTH OOYYaOIIUXCS K CAMOPa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE MOTHBAIMKM K OOYYEHHIO U MO3HAHUIO, BRIOOPY JajdbHEHIIIEro
o0pa3oBaHMs Ha 0a3e OPUCHTUPOBKH B MHUpE Mpodeccuit U mpodeccCuoHaIbHBIX TIPSO YTSHUH,
OCO3HAHHOMY ITOCTPOCHUIO MHIUBHIYaIbHONH 00pa30BaTeIbHON TPACKTOPHH C YIETOM YCTOHYMBBIX
MTO3HaBaTEIbHBIX
WHTEPECOB;

2) chOpMUPOBAHHOCTH IIETOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAYKH U OOIECTBCHHOMN MPAKTHUKH;

3) chopMHPOBAHHOCTH KOMMYHHKATHBHOW KOMIICTEHTHOCTH B OOIIEHHH M COTPYIHHUYECTBE CO
CBCPCTHHUKAMHU, CTapIIUMHU U
MJIQJIIIAMH, B 00Opa3oBaTeIbHOM, OOIICCTBEHHO ITOJIC3HOM,
y4eOHO-UCCIIeI0BATEILCKOM, TBOPUECKOM M IPYTUX BHAAX J€ATCIbHOCTH;

4) ymMmeHue SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIIH B YCTHOM M MMCHbMEHHOM PEYH, IOHUMATh
CMBICJI TIOCTaBJICHHOW 3aJ1a4M, BBICTPAUBATh apryMEHTAI[UI0, TPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI;

5) mpencraBieHHE 0 MAaTEMAaTHYECKON HayKe Kak cepe YeI0BEUECKOM IeITeIbHOCTH, 00 dTanax eé
pa3BUTHS, O €€ 3HAUMMOCTH JJIs1 pa3BUTHS IIMBUIIN3AIUN;

6) KPUTHYHOCTH MBINIJICHUS, YMECHHE PACIIO3HABATH JIOTHYCCKHU
HEKOPPEKTHBIC BBICKAa3bIBAHUS, OTJINYATh TUIIOTE3Y OT (haKTa;

7) Kp€aTUBHOCTH MBIIJICHUA, MHUIIMATHUBA, HAXOJYHUBOCTh, AKTUBHOCTH IIPH PCIICHUU
anreOpandecKux 3aaad;

8) yMmeHHe KOHTPOIMPOBATH IPOIECC U PE3YILTAT YIEOHOH MAaTE MATHUECKOM EATEILHOCTH;

9) cImocOoOHOCTH K SMOI[MOHAILHOMY BOCIIPUSTHIO MATEMAaTHYECKUX 00BEKTOB, 3a]1a4, PEIICHHIHA,
paccyXIeHUI.

Memanpeomemuuvle:

1) yMeHHe caMOCTOSATEIbHO IJIAHUPOBATh AbTEPHATUBHBIC TYTH
JOCTHIKCHHUS IIeJIeH, 0CO3HAaHHO BRIOMpaTh Hanboliee 3G (PpeKk TUBHBIC CIIOCOOKI PEIICHUS YICOHBIX H
MMO3HABATEIIBHBIX 33]1aY;

2) yMEHHE OCYIICCTBISATH KOHTPOJIb MO PE3YJIbTATy U MO CIIOCO0Y
JIENCTBUS HAa YPOBHE MPOU3BOJILHOTO BHUMAHUSI U BHOCUTHh HEOOXOUMbIE KOPPEKTUBBI;



3)

YMCHHUC aICKBATHO OLCHMUBATh NIPaBUJIBHOCTH UJIN OIIMOOYHOCTH BBHIIOJHCHUS yqe6H0171 3aJadu, eé

00BEKTUBHYIO TPYJAHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €€ PCIICHUS;

4)

5

6)

7)

8)

OCO3HAHHOE BJIAJCHHUEC JIOTHYCCKUMU JCHCTBHSAMH ONPEACICHUS MOHATHH, 0000IICHNS,
YCTAHOBJICHHS aHAJIOTHH, KJ1acCCU(PUKAIIMK Ha OCHOBE CaMOCTOSATEIBHOI0 BRIOOPA OCHOBaHHI
1 KPUTEPUEB, YCTAHOBJICHHS POJOBHUIOBBIX CBA3CH;

YMEHHE YCTaHABIIMBATh IPUYMHHO-CIICICTBEHHBIC CBSA3H; CTPOHUTH JIOTHUECKOE PACCyKJICHUE,
YMO3aKII0UCHUE (MHIYKTUBHOE,

JeTYKTUBHOE U 110 aHAJIOTUH) U BHIBOJIBI;

YMEHHE CO31aBaTh, IPUMEHSATH U MPEOOPa30BhIBATH 3HAKOMO-CUMBOJINYECKUE CPEACTBA, MOICIIH
M CXEMBI JJISI peIICHHS

y4eOHBIX M TIO3HABATEIbHBIX 3a/1a4;

YMEHHE OPraHU30BBIBATh Y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO JICSATCILHOCTD C YIUTEIECM U
CBEPCTHUKAMU: OIPEICIIATh

LIeJIU, pacipeaeicHue GYHKIIMK U poJiel Y4aCTHUKOB, B3aM MOJACHCTBHE U OOIIHUE CIIOCOOBI
paboThl; yMeHHE paboTaTh B

IpYIIE: HAXOUTh 00IIee PCLICHUE 1 pa3pelIaTh KOH(JIUKTBI

Ha OCHOBE COIJIaCOBAHUS MO3UIIMKA U yu4€Ta HHTEPECOB; CIYIIATh MapTHEPA; GOPMYIHMPOBATH,
apryMEHTHPOBATh U OTCTaMBaTh CBOE MHECHUC;

cOpMHUPOBAHHOCTH YUEOHOM U OOIICIIOIH30BATEIILCKOM KOMIIETCHTHOCTH B 00J1aCTH
HCIOJIb30BAaHMSA HH(GOPMAIIMOHHO-KOMMYHUKAIUOHHBIX TexHoaoruil (MKT-komMIeTeHTHOCTH);

9) INEpBOHAYAJIBHBIC IIPCACTABIICHUA 00 nacidx M 0 METOJaX MATCMATHUKHM Kak 00 YHHUBCPCAJIIbHOM

10)
12)

12)
13)
14)
15)
16)
17)

D

2)

3)

4)
5)

6)

7)
8)

SI3bIK€ HAYKH M TEXHUKH, O CPEACTBE MOJEIUPOBAHUS SIBIICHUN U IIPOLIECCOB;
yMEHHE BUJIETh MAaTEeMaTUUYECKYIO 3a/1a4y B KOHTEKCTE IPOOJIEMHOM CUTYyalluu B JPYTHX
JUCUUIINHAX, B OKPYXKAIOLIEH KU3HU;
YMEHHUE HaXOJIUTh B PA3JTUYHBIX UCTOYHUKAX HHPOPMAILIHIO, HEOOXOAUMYIO JIJIsI PEIICHHS
MaTeMaTUYECKUX MPOOJIEM, U IPEACTABIATh €€ B MOHATHON (hOopMe; TPUHUMATDH PEIICHUE B
YCIIOBUSX HEMOJHON U U30BITOYHOM, TOYHOH U BEpOSATHOCTHOM MH(pOpMany;
yMEHUE TOHUMAaTh U UCIO0JIb30BaTh MaTEMaTUYECKUE CPEICTBA HATJIAHOCTU (PUCYHKH, YEPTEKH,
CXEMBl U Ap.) AJIs WILTIOCTPALMU, HUHTEPIPETALMH, apryMEHTAUU;
YMEHHUE BBIJIBUTATh TUIIOTE3bI IPH PEIICHUN YUSOHBIX 33/1a4 U TOHUMATh HEOOXOIUMOCTh UX
MIPOBEPKHU;
yMEHHE MPUMEHSATh UHIYKTUBHBIE U JETYKTUBHBIE CIOCOOBI PACCYKIICHUM, BUACTH Pa3THUHbBIC
CTpaTEeruu pelIieHus 3a1ay;
IIOHUMAaHUE CYIIHOCTH aJITOPUTMUUYECKUX MNPEANUCAHUN U YMEHUE IEHCTBOBATh B COOTBETCTBUU
C MIPEIOKEHHBIM aJIrOPUTMOM;
YMEHHE CAMOCTOSITENIbHO CTaBUTh 1I€TIH, BEIOUPATh M CO3/1aBaTh alTOPUTMBI AJIs PEIICHUS] y4eOHbBIX
MaTeMaTUYeCKuX mpooem;
YMEHME IUIaHUPOBATh U OCYIIECTBIATH JECSATEIbHOCTD, HAIIPABJIECHHYIO HA PEUICHHE 3a1a4
HCCIIEI0BATEIBCKOTO XapakTepa.

npeomemmoie:

yMeHHE padoTaTh ¢ MATEMATHYECKUM TEKCTOM (CTPYKTYPUPOBaHUE, HU3BICUEHHE HEOOXOUMOM
nH(bOpMaIMK), TOYHO U TPAMOTHO BBIPAXKaTh CBOU MBICIH B YCTHOW U MUCHbMEHHOUN

peuu, MpUMEHssI MaTEeMaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCTIOJIb30BaTh PA3JINYHBIC S3BIKU
MaTeMaTHKH (CITOBECHBIN, CHMBOJIUYECKUM, TpapUUueCcKuii), 000CHOBBIBATH CYXKIAEHUS, TPOBOIUTH
KJ1accu(UKaIHio, TOKa3bIBaTh MATEMaTUUECKHUE YTBEPKICHUS,

BllaJicHHe 0a30BBIM MOHSATHIHBIM aNapaToM: UMETh MPEeICTaBICHUE O YHCIe, BIaJICHHE
CUMBOJIBHBIM SI3bIKOM QJIT€Opbl, 3HAHUE DJIEMEHTAPHBIX (PYHKIHMOHAIBHBIX 3aBUCHMOCTEH,
dbopMHupOBaHHE MPEACTABICHUN O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM MHPE U O
pPa3MUYHBIX CIOCO0aX UX U3YUYEHHS, 00 0COOEHHOCTSIX BBHIBOJIOB M IPOTHO30B, HOCSIIUX
BEPOATHOCTHBIM XapakTep;

yMEHUE BBITIOJHATH alNredpandeckue npeodpa3oBaHus palliOHANIBHBIX BBIPAXKEHUN, MPUMEHSITh UX
JUISL PEIICHUST YISOHBIX

MaTeMaTHYECKUX 3a/1a9 ¥ 3aJ]1a4, BOSHUKAIOIMHNX B CMEXKHBIX YUEOHBIX ITPEIMETAX;

YMEHHE MOJIH30BaThCS MATEMATHIECKUMH (POPMYIIAMHU U CAMOCTOSATEIIBHO COCTABIISATh (POPMYITBI
3aBUCHMOCTEH MEXy BETMUMHAMU HAa OCHOBE 000OIIEHUS YaCTHBIX CIIydyaeB M IKCIIEPUMEHTA,;
YMEHHE pelIaTh JUHEHHBIE U KBaIpaTHbIE YPAaBHEHUS M HEPABEHCTBA, a TAK)KE MMPUBOIUMBIE K
HHUM YpaBHEHUsI, HEPABEHCTBA, CUCTEMBI; PUMEHSTH TpauuecKue MpeICTaBICHUS I PEIICHUS
U UCCIIeIOBAHUS YpaBHEHUH, HEPABEHCTB, CUCTEM; IPUMEHSTh MMOJIYyYEHHbIE YMEHUS JJIsI
pelIeHus 3a/1ad U3 MaTEMaTHUKH, CMEXKHBIX MPEAMETOB, TPAKTUKH;

OBJIaJICHUE CUCTEMOW (YHKIIMOHAIBHBIX MOHATHH, (YHKIIHOHATBLHBIM SI36IKOM M CHUMBOJIMKOMH,
YMEHHE CTPOUTH I'paduKu (PYHKIU, OMMMCHIBATH HX CBOMCTBA, UCMOIB30BaTh ()YHKIINO HAIBHO-
rpaduyeckue MpeaCcTaBICHUS JIJIs OMMCAHUS U aHallM3a MAaTEMAaTUYECKUX 3a/1ay U peaTbHbIX
3aBUCHUMOCTEH;

OBJIaJICHUE OCHOBHBIMH CIIOCOOAMU MPECTABICHUS U aHAIN3a CTATUCTUUYECKUX JaHHBIX; YMEHHE
pemiaTh 3aJa4d Ha HAXO0XKI€HUE YaCTOThI U BEPOSITHOCTH CIIyYalWHBIX COOBITUH;

YMEHHE IPUMEHSTh U3YUEHHBIE TOHATHS, PE3YJIbTAThl 1 METO Il IPU PELIEHUH 33734 U3 Pa3JIUYHbIX



pa3aenoB Kypca, B TOM YHCJIE 3a/1a4, HE CBOJSIINXCS K HEMOCPEICTBEHHOMY MPUME HCHUO
WU3BECTHBIX AJITOPUTMOB.

COIEPKAHUE KYPCA
APUOMETUKA

PaHI/IOHaJILHLIe uuciia. PacmnpeHI/Ie MHOXCCTBA HATYPAJIbHBIX YHUCCI 0 MHOKCCTBA MCJIbIX.
MHoxecTBa LCJIBIX YUCCII OO MHOXKCCTBA pallMOHAJIbHBIX. PaLII/IOHaJIBHOC YHCJIO KaK OTHOIICHHC m/n,

re m — 1EJ0e Yncio, n — HarypaiabHoe. CTENeHb C 1eJIBIM MTOKa3aTeIeM.

JeiicTBUTeIbHBbIE YHcaa. KBaapaTHbIl KopeHb u3 duciia. KopeHp TpeThell cTelneHHu. 3aluch
KOpPHEH C MOMOIIBI0 CTEIEHU C JPOOHBIM MOKA3ATEIICM.

[Tonstue 006 mppanuoHanbHOM uuciae. MpparuoHalibHOCTh YKCJIa U HECOU3MEPUMOCTh CTOPOHBI U
JUaroHalid KBajparta. JlecITHaHbIe MPUOIMKCHUS UPPAIIUOHAIBHBIX YHCE.

MHOXECTBO JCHCTBHUTEIBHBIX YHCEN, IPEACTABICHHE JCHCTBUTCIBHBIX 4YHCE] OCCKOHCYHBIMU
NECATHYHBIMU Ap0o0siMu. CpaBHEHUE JICHCTBUTEIbHBIX YHCEI.

KoopaunatHas mnpsimas. M3o0pakeHuWe 4Yucell TOYKAMH KOOPJAMHATHOM MpsMoi. YuciaoBbie
MPOMEXKYTKH.

HN3mepenus, npuodan:keHnsi, oneHKn. Pa3zMepsl 00BEKTOB OKpYy’Karomero Mupa (0T 3JIeMEHTapHBIX
yacTull 10 BceneHHol), JUIMTEIbHOCTh MPOIECCOB B OKPYXKAIOIIEM MHpe. BblieneHne MHOXUTEIS —
CTENEHU JeCATH B 3amucu uucia. [lpubmmk€HHOE 3HAUCHHE BEJIMYHMHBI, TOYHOCTH MPUOIMIKESHHS.
[Ipukuaka u oneHKa pe3yJbTaTOB BHIUUCICHUH.

AJITEBPA

AJiredpanveckne BbIpaskeHHsi. byKBeHHbIC BBIpaKeHUS (BBIPAKCHUS C MEPEMEHHBIMM). YuciaoBoe
3HaYeHWE OYKBEHHOrO BBIpakeHHUs. JlomycTuMmbie 3HaueHUs nepeMeHHbIX. [lojcTaHOBKa BBIpaKCHUI
BMECTO nepeMeHHbIX. [IpeoOpa3oBaHne OYKBEHHBIX BBIPAXKEHHWH HA OCHOBE CBOMCTB apH(PMETHUYECKUX
nericTBuil. PaBeHCcTBO OYKBEHHBIX BhIpaxKeHUU. TOXAECTBO.

Crenenb ¢ HaTypalbHBIM TMOKazateieM U €€ cBoicTBa. OgHOWIeHb M MHOrouwieHbl. CTerneHb
MHorousieHa. CiioxeHue, BBIYUTaHUuEe, YMHOKEHUE MHOTOWICHOB. DOpMYIIbl COKPAIIEHHOTO YMHO KEHUS:
KBaJpar CyMmMMbl W KBagpar paszHoctu. dopmyna pasnoctu kBajapatoB. lIpeoOpasoBanue 1e10r0
BBIPAKEHUSI B MHOrOWIEH. Pa3ioXeHHe MHOrOYJIEHOB HAa MHOXKHUTEIUW. MHOTrOWIEHb ¢ OJHOU
nepeMenHo. Kopenr MHorousieHa. KBaapaTHbIM TpEXUJieH; pa3ioKeHHUE KBaJAPaTHOTIO TpEXuJieHa Ha
MHOKHUTEJIH.

AnreOpanueckast 1poOb. OcCHOBHOE CBOICTBO anreOpanueckoid ApoOu. CloxkeHHe, BBHIYMTAHUE,
YMHOXEHUE, JIeJieHne anredbpandeckux apooeit. CTeneHsb ¢ 1eabIM oKa3aTeleM U €€ CBOMCTBA.

PannonanbHbIE BEIpaKEHHS U UX Mpeodpa3oBaHud. [Joka3aTeabCTBO TOXKIECTB.

KBagpatueie kopuu. CBoiicTBa apuMeTHUYECKHUX KBaIpaTHBIX KOpPHEH M UX NPUMEHEHUE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKEHUN U BHIYMCICHUSIM.

YpaBHeHnusi. YpaBHeHue ¢ ongHou nepemeHHoi. Kopens ypaBHeHus. CBOWCTBA YMCIOBBIX PABEHCTB.
PaBHOCMIILHOCTH YpaBHECHUA.

Jluneitnoe ypaBHenue. KBagpaTtHoe ypaBHeHue: (hopMysia KOpHEH KBaJIpaTHOTO ypaBHeHHS. Teopema
Buera. Pemenne ypaBHEHHU, CBOASIIMXCA K JIMHEMHBIM U KBAJAPAaTHBIM. [IpuMepsl pemenus ypaBHEHUM
TpeThbel B YeTBEPTOU cTerneHel. Pemenne 1poOHO-paiMoHaIbHBIX YPaBHEHHA.

YpaBHeHHE ¢ IBYMS NEpEMEHHBIMU. JIMHEWHOE ypaBHEHHUE C ABYMS MEPEMEHHBIMH, MPUMEPHI
pelLIeHUs YPAaBHEHUH B LEBIX YUCIIAX.

CucreMa ypaBHEHHMI C JAByMsl MEepEeMEHHBIMH. PaBHOCHIBHOCTH cucTeM. CHCTEMBbI ABYX JHMHEHHBIX
YPaBHEHUN C JBYMs IEPEMEHHBIMH; PELICHUE IOJCTAHOBKOW M clloKeHHeM. lIpumepsl pereHus
CHUCTEM HEJIMHENHBIX YPAaBHEHUN C IBYyMs IIEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a/1a4 anreOpanyeckuM CriocoOoM.

JlekapToBBl KOOPAMHATHI Ha IUIOCKOCTH. ['paduyeckas WHTEpHpeTalus YpaBHEHUS C JBYMS
nepeMeHHbIMU. ['padk TMHEWHOTO ypaBHEHHsI C IBYMsI IEPEMEHHBIMH; YTIIOBOM KOA(PGDUIIUEHT MPSIMOii;
YCIOBHE TApPAIENILHOCTA TMPSAMBIX. ['paduku TPOCTEHININX HETMHEWHBIX ypaBHEHHWH: mapabora,
runepOoia, OKpYyXKHOCTh. ['padmdeckas MHTEpIpETaIis CUCTEM YPAaBHEHHH C IByMsI IEPEMEHHBIMH.

HepaBencTBa. UucioBbsle HEPABEHCTBA U UX CBOMCTBA.

HepaBeHnctBo ¢ 0/1HOM mepeMeHHON. PaBHOCHIIBHOCTh HEPABEHCTB. JIMHEHBIE HEPAaBEHCTBA C OJHOM
nepemenHoi. KBaaparueie HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OJTHOM MMEPEMEHHOM.

OYHKINN

OcHOBHbIe MNOHATHSA. 3aBHCUMOCTH MEXAy BenuuuHamu. llonarwe ¢Gynkmun. OOmacTh
OnpeJelICHNUsT U MHOXECTBO 3HaueHWHM (yHKOuu. CrocoObl 3amanus (Gyakumu. ['paduk dyHKOUH.
CsoiicTBa (pyHKIUM, MX 0TOOpakeHHe Ha rpaduke. IIpuMepsl rpadMKoOB 3aBUCUMOCTEH, OTpaXKaroIux
peabHbBIC MPOIIECCHI.

YucaoBble (pyHkuuu. DyHKINH, OMUCHIBAIONIME MPAMYI0 W OOpaTHYI IPONOPIHOHAIBHBIC
3aBUCHMOCTH, UX Trpaduku u cBoiicTBa. JInHelHas ¢yHKOmsA, e€ rpaduk m cBoicTBa. KBagparnmuHas
¢byakmus, e€ rpaduk m cpoiictBa. CreneHHbIC (PYHKIHMU C HATYypPAIbHBIMH TOKAa3aTeIsIMH 2 U 3, HX
rpaduky 1 coiictBa. Ipadukn GyHKImiA y = VX, vy = VX, y =] x |.

YUucaoBple mociaenoBaTeJbHOCTH. IloHATHE  YHCIOBOM  IIOCJIEHOBATEIBLHOCTH.  3aJaHUeE
MOCJIEIOBATEIIBHOCTH PEKYPPEHTHOM (hopMyIoi U HOpMyIIon n-2o 4ieHa.



Apudmernueckass W reomMeTrpudeckas mporpeccun. DopMynabl n-2o diaeHa apuPMETHUECKON H
TCOMETPUUYCCKON MPOTPECCHUM, CYMMBI TIEPBBIX 1-X WICHOB. M300pakeHne 4IeHOB apu(PMETHUCSCKON U
reOMETPUUYECKON MPOrpecCruil TOUKAaMH KOOPAWHATHOW MIOCKOCTHU. JIMHEWHBIM M 3KCIOHEHIIUATbHBIN
pocT. Cll0XKHbI€ TPOLEHTHI.

BEPOATHOCTb 1 CTATUCTUKA

OnucarenbHasi cratucTuka. llpencraBneHue NaHHBIX B BHAE TaOMuL, auarpaMm, TIpaduKoB.
CrnyuaiiHas u3MeHYMBOCTh. CTAaTUCTUYECKHE XapaKTEPUCTHKKA Habopa MaHHBIX: cpeaHee apudme-
THYECKOE, MeINaHa, HauboJblllee U HAaMMEHbIIIee 3HAYCHUS, pa3Max. lIpencTaBieHrue 0 BEIOOPOYHOM
HCCJICIOBAHUU.

Cayuaiinbie cOOBITHS M BepPOSATHOCTb. [loHSATHE O CIIydalHOM ONBITE W CIIYYailHOM COOBITHH.
YacroTra cinydaifHOro COOBITHS.

CraTucTHYeCKHH TIOAXOJ K TOHSITHIO BEPOSTHOCTH. BEpOATHOCTH MNPOTHUBOMOJIOKHBIX COOBITHIA.
HezaBucumbie coOBITHA. YMHOXKEHHE BepOsSTHOCTEH. JlOCTOBEpHbIE W HEBO3MOXKHBIC COOBITHS.
PaBHOBO3MOXKHOCTH cOOBITHI. KitTaccmyeckoe ornpenesieHrue BepOSTHOCTH.
KomOuHaTopuka. PemeHne koMOWHATOpHBIX 3amad mepebopoM BapuaHTOB. KomOuHaTopHOE
paBwIO YMHOKeHUS. [lepecTaHOBKY 1 akTOpHAI.
JIOTMKA 1 MHOXECTBA

TeopeTHKO-MHOKeCTBeHHbIC TNMOHATHS. MHOXECTBO, 3JIEMEHT MHOXKECTBA. 3aJaHUE MHOXKECTB
MIEPEYUCIICHUEM JJIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM. CTaHIapTHbie 0003HAYEHUS YHCIOBBIX
MHOXecTB. [lyctoe MHOXecTBO M ero oOo3Hauyenue. [lommuokecTBo. OOBEOMHEHHE U IEPECEUCHHE
MHOKECTB, Pa3HOCTh MHOKECTB.

Nnmroctpanust OTHOIEHUH MEX Ty MHOKECTBaMH C TIOMOIIBIO Auarpamm Ditsiepa — Benna.

DyieMeHThI JOruKku. [loHsATHE O PaBHOCUIIBHOCTH, CJI€IOBAHUM, YIOTPEOJICHUE JTOTUYECKUX CBI30K
eciu..., mo ..., 6 mom U mojabKo 6 mom ciydae, TOTUYECKUE CBA3KHU U, ULU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUN

Hcropust ¢dopMupOBaHUS TMOHATHS 4YHUCIA: HATypalbHBICE 4YHCIa, JOpoOH, HEAOCTATOYHOCTH
pPalMOHAJIBHBIX YKCEIT 71 TEOMETPUUECKUX U3MEPEHUM, UppalluoHaabHble yncia. CTapuHHbBIE CUCTEMBbI
3anucu gyuceln. J[poobu B BaBmiione, Erunre, Pume. OTKpbITHE NeCATUYHBIX ApoOeii. CTapuHHBIC CUCTEMBI
Mep. JecsaTuunbie Apobu u MeTpuueckas cucrema mep. [losiBieHne oTpuIiaTenbHbIX yucena U Hys. JI.
Marnauuxkuii. JI. Ditnep.

3apoxaenue anreOpel B Heapax apudmeruku. An-Xopesmu. Poxnenne OykBeHHOU cumBoOiMkH. 1.
®epma, @. Buer, P. [lexapt. UcTopust Bompoca 0 HaxoxaeHUU (HopMynn KOpHEH anreOpanveckux ypas-
HEHUM, Hepa3pelnMocTh B paJuKaniax ypaBHEHUUM creneHu, Oomnbiied detbipéx. H. Tapranbs, J[x.
Kapnano, H. X. A6ens, D. 'anya.

N3o0perenne mMeTo/ia KOOPJWHAT, MO3BOJIIONIETO MEPEBOJUTh T€OMETPUUYECKHE OOBEKTHI Ha S3BIK
anreopsl. P. Jlekapt u I1. ®epma. [Ipumepsl pa3IuIHbIX CUCTEM KOOPJIUHAT HA MIOCKOCTH.

3anaua Jleonapno Iluzanckoro (Gubonayum) o kponukax, ynciaa @ubonavun. 3ajgada 0 maxMaTHOM
JIOCKE.

Hctoku Teopuum BEpOSTHOCTEH: CTpaxoBoe Aeno, asapTHbie urpel. II. ®epma u b. Ilackane. 4.
bepunymu. A. H. Koamoropos.

IINTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA AJITEBPBI B 7-9 KJTACCAX
PALIMOHAJIBHBIE YNCJIA

BeInmyckHMK Hay4nTCs:

1) moHMMaTh 0OCOOCHHOCTH JECITUYHON CUCTEMBbI CUUCIICHHS;

2) BJajieTh MOHSITUSIMH, CBSI3aHHBIMH C JICTTMMOCTBIO HaTYpPaJIbHBIX YUCEIT;

3) BBIpaXKaTh YHCIIA B KBUBAICHTHBIX (popMax, BHIOMpasi HAanOoJIee MOIXO IO B 3aBUCHMOCTH OT
KOHKPETHOH CUTYallUU;

4) cpaBHUBATH M YNOPSIOYMBATh PAIIOHATIBHBIC YHCIA;

5) BBINOJHATH BEIYUCICHHS C PAIIMOHATBHBIMU YMCIIAMH, COYETasi YCTHBIC ¥ IMChbMEHHBIE TPHEMBI
BBIYMCIICHUN, IPUMEHATH KAIBKYIISATOP;

6) MCMONIb30BaTh MOHATHS M YMCHUS, CBI3aHHBIC C TIPOMOPIHUOHAILHOCTHIO BEIMYHH, TPOIICHTAMH B
XOJI€ PELICHU MaTeMaTUYECKUX 3a/1a4 U 3a71a4 U3 CMEXKHBIX IIPEAMETOB, BBIIIOJIHATH HE CI0KHbIE
MIPAKTUYECKUE PACUETHI.

Buinycknuk nonyuum 603MOMCHOCMY.!

0 7) NO3HAKOMUMBCA C NOZUYUOHHBIMU CUCTIEMAMU CUUCLEHUS ¢ OCHOBAHUIMU, OMIUYHbIMU OM
10;

8) yenybumo u pazeumsv npedcmasienus 0 HAMYPAILHBIX YUCIAX U CEOUCMBAX OCNUMOCTU,

9) Hayuumbca ucnonb308ame NPUEMbL, PAYUOHATUSUPYIOUUE
8bIYUCTEHUS, NPUOOPECMU NPUBLIUKY KOHMPOIUPOBAMb GLIUUCTEHUSA, 8b1OUPAS NOOX00AWULL OIS
cumyayuu cnocoo. .

JENCTBUTEJIBHBIE UNCJIA

BrinmyckHuK HayyuTCS:
1) ucnonap30BaTh HAYAIBHBIC TIPESCTABICHHS O MHOYKECTBE JICHCTBUTEIILHBIX YKCEIT;



2) BIAACTh MOHATHEM KBaJIPATHOI'O KOPHS, MPUMEHSITH €r0 B BBIYHUCICHHSX.
Buinyckunux noayuum 603moicHocms:
3) pazsumo npedcmasienue 0 Hucie u YUCI08bIX CUCMEMAX OM HAMYPAIbHBIX 00
OelicmeuUmenbHblX Yuces, 0 poju 8bIYUCIeHUL 8 Yel08e4eCKOol NpaKkmuKe,
4) pazeumo u yenybums 3HanHUs 0 0eCAMUYHOU 3ANUCU Oel CMEUMEIbHbIX YUcel (RepuooudecKue
u Henepuoouueckue Opoou).
N3MEPEHU A, TIPUBJIMXKEHW S, OHEHKU

BrinmyckHHK HAyduTCS:

1) wucmonp3oBaTh B XOJ¢ PCIICHHUS 3aJad JJICMCHTAPHBIC IPEJACTABICHHUS, CBS3aHHBIC C
MpUOTMKEHHBIMU 3HAYCHUSIMU BEJTMYUH.

Boinycknux nonyuum 603MoMCHOCMY !

2) nonamb, YUMo YUCIOBblEe OAHHbIE, KOMOPbLE UCNOIb3YIOMCS Ol XAPAKMEPUCTNUKU 00beKmos
OKpYyJIcaoue20 Mupa, seasiiomcs npeumMyuecmeeiio NPUOIUNCEHHbIMU, YO N0 3aNUcCU nPudIU-
JHCEHHBIX 3HAYEHUL, COOePHCAUUXCS 8 UHDOPMAYUOHHBIX UCMOYHUKAX, MOINCHO CYOUMb O
nozpewHocmu NPUOIUNCeHUS,

3) nonams, umMo NOSPEUWHOCMb pPe3yibMmama EblYUCICHUN O0JHCHA ObIMb COUBMEPUMA C
NO2PEeuHOCmMbI0 UCXOOHBIX OAHHBLX.

AJITEBPANMYECKUE BbIPAXKEHU A

BrInycKHHUK Hay4uuTCs:

1) BiameTh MOHATHAMH «TOXKIECTBOY, «TOKIECTBEHHOE IIPE0OPa30BaHUE, PEIIATh 3a/1a4H,
coJieprkaie OyKBeHHbBIC JaHHBIC; pad0TaTh ¢ (HhOpMyIaMu;

2) BBIIOJHATH IPEOOPa30BaHUs BEIPAKEHHH, COMEPKAIINX CTEIICHH C IEIBIMH TOKa3aTEIAMU U
KBaJIpaTHbIC KOPHH;

3) BBIMOIHATH TOXKIECTBEHHBIE IPE0OPa30BaHUs PAlHOHAIbHBIX BRIPAKEHUH HA OCHOBE IIPABHII
JNEHCTBUI HaJl MHOTOYWICHAMH U aareOpandyecKuMH APO0sMU;

4) BBIMOJHATH Pa3jIOKCHHE MHOTOWICHOB Ha MHOKUTEIIH.

Buinycknux nonyuum 603modiucnocms:

5) Hayuumovcs 6bINOAHAMb MHO20ULA208bLE NPEOOPAZ0BANHUS PAYUOHAILHBIX BbIPANCCHULL,
NPUMEHSSA WUPOKULL HADOP cnocobo8 u NPUémos;

6) npumensimo mosxcoecmeennvie npeodPaz08anusi OJisk peueHus: 3a0ay U3 PA3IUYHbIX PA30el08
Kypca (Hanpumep, OJisi HAX0AHCOeHUS HAUDONbULe20/HAUMEHbULE20 3HAYEHUS BbLPANCEHUSL).

YPABHEHUA

BBINYCKHHUK HAY4UTCS:

1) pemratb OCHOBHBIE BH/IbI PAIHOHAILHBIX YPABHEHHH C OJHOM IEPEMEHHOM, CHCTEMBI IBYX
YPaBHEHHH C ABYMS IIEPEMEHHBIMHU;

2) MOHUMATh YpaBHEHHE KaK BAXXKHEHIIYIO MATEMAaTHUYECKYIO MOJENb JIJIs1 OIUCAHHS U U3YUCHUS
Pa3sHOOOpPa3HBIX PeaJbHbIX CHUTYAIMH, pelIaTh TEKCTOBBIE 3a1a4n alreOpandyecKuM METOIO0M;

3) mpuMeHATh rpaduUecKHe MPEeACTaBICHUS IS HCCIASAOBAHNS YPABHEHHM, HCCICIOBAHUS 1
peIlIeHUs] CUCTEM YPaBHEHUH C ABYMS ITePEMEHHBIMH.

Buinycknux nonyuum 603mMoxcHoCmb !

4) osradems cneyuaibHbiMU NPUEMAMU PEUleHUsl YPAGHEHUL U CUCMeM VPABHEHUIL, Y8ePEHHO
npUMeHsAMb Annapam ypasHenuil OJisk peulenus pasHooopa3HbLX 3a0ay U3 MamemMamuru, CMeHCHbIX
npeomemos, npaKmuKi,

5) npumensams epaguueckue npedcmasnenus 05 UCCAEO08AHUSL YPAGHEHUN, CUCTEM YPAGHEHUI,
cooepoicawmux OyKeeHHvlie Ko huyuenmo.

HEPABEHCTBA

BBINTYCKHHUK HAY4UTCS:

1) moHUMATh U IPUMEHSITH TSPMHHOJIOTHUIO M CHMBOJIUKY, CBSI3aHHBIE C OTHOIIICHHEM HEPAaBEHCTRBA,
CBOMCTBA YHCIOBBIX HEPABEHCTB,;

2) pemiaTh JUHEHHBIC HEPABCHCTBA C OJTHON IMEPEMEHHOM M MX CHCTEMBI; pelliaTh KBaJApaTHbIC
HEpPaBEHCTBA C OMOPOi Ha IrpaduUYeCKUe IPeICTaBICHNUS,

3) MpUMEHSTH almapar HePaBEHCTB JUIS PELICHUS 3a/1a4u U3 Pa3JIMYHbBIX pa3/ieioB Kypca.

Buinycknux noayuum 603MoHCHOCIb HAYUUMBCAL:

4) pazHoobpaszHbim npuUémam 00KaA3amelbCmed HepaseHcme, Y8epeHHo NPUMeHImMb annapam
"Hepasencme 0l peulenus Pa3Ho0OPA3HbIX MAMEMAMUYECKUX 3a0ay U 3a0a4 U3 CMENCHbLX
npeomemos, npaxKmuKu;

5) npumensmo epaguueckue npedcmasieHus Oisl UCCACO08AHUSL HEPABEHCME, CUCTEM
HepaseHcmas, cooeparcaujux OyKeennvie Kodgphpuyuernmoi.

OCHOBHBIE ITOHATHU . YNCJIIOBBIE ®YHKIIWMN

BrinyckHUK Hay4duTCH:

1) MOHMMATh M UCIIOJB30BaTh (PYHKI[MOHAIbHBIEC OHITUS U A3BIK (TEPMHHBI, CHMBOJHUYECKHUE
0003HaYCHHS);

2) cTpouTh rpadUKH dJIEMEHTAPHBIX (YHKIMHA; HCCICA0BATH CBOMCTBA YMCIOBEIX (YHKIMHA Ha
OCHOBE M3YUYCHUS MMOBEJICHUS UX TPa()UKOB;



3) moHMMaTh (GYHKIHIO KaK BaKHEHIINYIO MATEMAaTHUYECKYIO MOJIEIb /I ONMCAHMS IIPOLECCOB U
SIBJICHHH OKPYXKaIOIIEro MUpa, MPUMEHATh (DYHKIIMOHAIBHBIN S3bIK JUUIS OMMMCAHMUS U HUCCIICI0BA HHUS
3aBHCUMOCTEH MEXI1y (PU3NUECKUMU BEITUYNHAMM.

Buinycknux noayuum 603M0OACHOCb HAYUUMBCA:

4) nposooums uccied08anus, C6A3AHHbIE C UZVUEHUEM CBOUCME QYHKYUL, 6 MOM YUC]e C
UCNONIb308AHUECM KOMNbIOMEPA, HA OCHOBe 2PpAPUKOB8 UBYUEHHbIX PYHKYUL cmpoums Oosee
ClLOJICHbIE 2pAdUKU (KYCOUHO-3A0AHHbIE, C «BbIKOJOMBIMUY MOYKAMU U M. N.);

5) ucnonvzoeamov GyHKYUOHAILHbIE NPEOCMABICHUS U CEOUCMEA PYHKYUL 0151 PeuleHUs
Mamemamudeckux 3a0ay u3 pa3iuiHslx pazoenos Kypcd.

YUCJIOBBIE [1OCJIE[OBATEJIBHOCTH

Buvinycknux nayuumcs:

1) nonumamo u uchonv308ame A3bIK NOCICO0BAMENLHOCIEL (INEPMUHDL, CUMBONUYECKUE 0O03HAYUCHUS);

2) npumensime hopmybl, C6A3AHHBIE C APUPMEMUUECKOU U 2eOMEMPULECKOU NPOCPECCUIMU, U
annapam, cghopmMupo8aHublil Npu U3y4eHuU Opyaux pasoeios Kypcd, K peueHuro 3a0ay, 8 mom yucie
C KOHMEKCMOM U3 PeaNbHOU HCU3HU.

BBINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHTHCH

3) pemrath KOMOMHHUPOBAHHBIE 3aa4H C IPUMEHECHUEM GOPMYJI N-TO YjieHa U CYMMBI IIEPBBIX N
YJICHOB apU(PMETUUCCKON M I'€OMETPUUYCCKON MPOrPECCUid, IPUMEHSS IIPH dTOM alrnapar
ypaBHEHUM U HEPABEHCTB;

4) moHuMaTh apu(PMETHYCCKYI0 M TE€OMETPUUYECKYIO MPOTPECCHHU KaK (YHKIMH HATYPalbHOTO
apryMeHTa; CBA3BIBATh apU(PMETHUCCKYIO IIPOTPECCHIO C JIMHEHHBIM POCTOM, TCOMETPHUECKYIO — C
AKCIIOHCHIIMAJIbHBIM POCTOM.

OIIHUCATEJIBHAA CTATHCTHKA

Buinycknux  nayuumcsa  ucnonvzoéams  npocmetiuiue  cnocoovl  NpeoCmasieHus U - AHAIu3d
CMAmMUCmMu4ecKux OaHHbIX.

BBIMYCKHUK TOJIYYUT BO3MOXKHOCTH IMPHOOPECTH IEPBOHAYAIBHBIA OIBIT OpPraHW3aluu cOopa
JTAHHBIX TPH TPOBEICHUHU OMpOoca OOIIECTBEHHOT'0O MHEHUS, OCYIIECTBIISTh UX aHAJIW3, MPEACTaBIATh
pe3yJbTaThl, OMMPOCA B BUE TAOJIHIIbI, TUATPAMMBI.

CJIVYAUHBIE COBBITUA U BEPOATHOCTH

Buinycknuk nayuumcs Haxooums omHOCUMENbHYIO YaCMOmy U 6ePOSIMHOCIb CLYUAUHO20 COObIMUSL.
BrINyCKHUK MOTYYUT BO3MOKHOCTH IPUOOPECTHU OMBIT MPOBEACHUS CIyYaWHBIX IKCIIEPHUMEHTOB, B
TOM YHCJIE ¢ TOMOIIBK KOMIIBIOTEPHOTO MOAEIUPOBAHMS, HHTEPIPETAUHN UX PE3YIbTATOB.

KOMBHHATOPHKA

Buinycknux nayuumcs pewamv KoOMOUHAMOPHbIE 3a0a4U HA HAXONCOEHUe HUCIA 00beKmos Uiu
KOMOUHAYULL.

BBINYyCKHHK MOJYYHT BO3MOXKHOCTh HAYYHUTHCS HEKOTOPBIM CIEIHAIbHBIM HpHUEMaM peIIeHUS
KOMOHWHATOPHBIX 3aJ1a4.

Jlunus yuyeOHO-MeTOAUYEeCKNX KOMILIeKTOB aBTOpoB I'. B. lopodeeBa u ap.

1. Jlopoghees I'. B. Anrebpa, 7 ki1.: yaeOHHK I 001eo0pa3oBaTenbHBIX opranu3amnuii / . B.
Hopodees, C.b. CyBopoBa, E.A.Bbynumosuu u ap. — M.: [Ipocsemienne, 2013.

2. Jlopoghees I'. B. Anredpa, 8 ki1.: yaeOHUK Jij1s1 0011e00pa3oBaTeabHBIX opranu3aruii / I'. B.
Hopodee, C.b. CyBopoBa, E. A. byaumonuu u ap. — M.: [Ipocsemenue, 2014.

3. lopoghees I'. B. Anredpa, 9 ki.: yueOHMK i1 001meoOpa3oBaTeabHbIX opranusaiuii / I'. B.
Hopodeen, C.B. CyBopora, E. A.Bbyaumosuu u ap. — M.: [Ipocsemenue, 2014,

4, Munaesa C. C. AnreOpa, 7 xi.: padouas terpans/ C. C. Munaesa, JI. O. PocioBa. — M.:
IIpocsemenue, 2014.

5. Munaesa C. C. Anredpa, 8 xi.: padouas Terpans. B 2 4. / C. C. Munaesa, JI. O. PocimoBa. — M.:
IIpocsemenue, 2014.

6. Munaesa C. C. Anredpa, 9 xi1.: pabouas tetpans. B 2 4./ C. C. Munaesna, JI. O. PocioBa. — M.:
[Ipocsemenue, 2011.

1. Escmagvesa JI. I1. Anrebpa, 7 ki.: nuaaktuueckue matepuansl/JI. I1. EBcradbera, A. I1. Kapm.
— M. Ilpocgemenue, 2013.

8. Escmagwesa JI. I1. Anrebpa, 8 ki.: nuaaktuueckue marepuansl/JI. I1. EBcradbera, A. I1. Kapm.
— M..: Ilpocgemienue, 2013.

9. Escmagpvesa JI. I1. AnreOpa, 9xin.: qunaktnueckue marepuansl/JI. I1. EBctadnena, A. I1. Kapm.
— M.: IIpocBemienne, 2013.

10.Ky3neyosa JI. B. Anreopa, 7 ki.: Tematndeckue tecthl / JI. B. Ky3nenosa, C. C. Munaesa, JI. O.
Pocnosa u gp. — M.: IIpocsemenue, 2014.

11.Ky3neyosa JI. B. Anreopa, 8 xi1.: rematudeckue tecthl / JI. B. Ky3nenona, C. C. Munaesna, JI. O.
Pocnosa u ap. — M.: IIpocsemienne, 2011.

12 Kysneyosa JI. B. Anreopa, 9 ki.: rematnueckue tecthl / JI. B. Ky3nenosa, C. C. Munaesa, JI. O.
Pocnosa u np. — M.: IIpocBemenue, 2011.

13 Ky3ueyosa JI. B. Anredpa, 7—9 xi.: koutpoiabHbie padoTsl/JI. B. Ky3nemona, C. C. MuHaesa,
JI. O. Pociosa. — M.: IIpocBemnienue, 2013.

14.Cysoposa C. b. Anreopa, 7 xi1.: Mmetoanueckue pekomenaanuu/C. b. CyBoposa, E. A.
bynumosuy, JI. B. Ky3nenosa u ngp. — M.: Ilpocsemenue, 2013.



15.Cysoposa C. b. Anrebpa, 8 xi.: metoguueckue pexomennanun/C. b. CyBoposa, E. A.
bynumosuu, JI. B. Ky3nenona u ap. — M.: [IpocBemenue, 2013.

16.Cysoposa C. b. Anrebpa, 9 xi1.: MmeToguueckue pekomenaauuu /C. b. CyBoposa, E. A.
bynumosuy, JI. B. Ky3nenosa u ngp. — M.: IIpocsemenue, 2013.



KajienpapHo-reMarnyeckoe iiaHMpOBaHKe YPOKOB B 7-X KJlaccax

Ne | Ko Tema paznena, ypoka XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATENBHOCTH YUEHUKA (HA YPOBHE Jomarne Hara Koppex
n/m | J- y4eOHBIX ICUCTBUIN) € 3aJlaHue | MPOBEJCHUS | THPOBK
BO (Ne a
qac ITYHKTA)
OB
I'maBa 1. JIpo6u u mporneHTsI (11 gacon)
1 1 CpaBHeHnue npo0eit CpaBHUBaTh U YIOPSA0YMBATH pallMOHANIbHBIE yncia. Mcnonab3oBaTh 11
HKBUBAJICHTHBIE NIPE/ICTaBICHUS IPOOHBIX YHUCEII, ONUPAACH HA YHCIIOBbIE
SKCIIEPUMEHTHI (B TOM UHUCIIE C UCIOJIb30BaHUEM KAJIbKYJISITOPA, KOMIIbIOTEPA
2 1 CroxeHue 1 BbIYNTaHUE BbINONHATE Cll0’KeHNE U BBIYMTAHUE C PALlMOHAIBHBIMU YHCIaMU. BBITOTHATS 1.2
palMoOHAIBHBIX YHCET MPUKHJIKY U OLIEHKY B XOJI€ BEIUMCIIEHUH. VICTI01p30BaTh S5KBUBAJICHTHEIC
HpecTaBiIeHUs APOOHBIX YHCEN, ONUPAsICh HA YUCIIOBBIE KCIIEPUMEHTHI (B TOM
YHCJIE C UCTIOJIb30BAaHUEM KaJIbKYJISITOpPA, KOMIIBIOTEPA).
3 1 YMHOK€EHUE U JIeJIeHHe BEIMONMHATE YMHOXEHHE U JIEICHUE C PAlMOHATBHBIMU YHCIaMU. BBITOTHATH 1.2
paLMOHATIBHBIX YHCEI MPUKHJIKY U OLIEHKY B XOJI€ BbIuMCIIeHUH. VIcronbp30BaTh 3KBUBAJICHTHbIE
HpeCcTaBIeHUs APOOHBIX YKMCEN, ONUPAsICh HA YUCIIOBBIE 3KCIIEPUMEHTHI (B TOM
YHCJIE C UCTIOJIb30BAaHUEM KaJIbKYJISITOPA, KOMIIBIOTEPA).
4 1 CreneHb ¢ HaTypaJbHBIM BbrancniaTe 3Ha4eHUs CTENEHe! ¢ HaTypallbHBIMU TIOKa3aTeNsIMA. BBITOTHATH 1.3
HoKa3aTeseM. MPUKUJIKY U OLIEHKY B XOJI€ BbIUMCIIeHUH. VIcronbp30BaTh 3KBUBAJICHTHbIE
CamocrosrenbHas pabora Nel | mpezncraBiieHus: APOOHBIX YHCEN, ONUPASICh HAa YHCIIOBBIE IKCIIEPUMEHTHI (B TOM
YHCIIe C UCTOJIb30BAaHUEM KaJIbKYJISITOPa, KOMIIBIOTEPA).
5) 1 3aauy Ha IPOLEHTHI. OcymectBnath nouck nHpopmanuu B CMU, conepxaiiieil 1aHHbIe, 1.4
BbIpQ)XEHHBIE B POLIEHTAaX, MHTEPIIPETUPOBATh 3TH JJaHHbIe. Pemare 3a1aun Ha
MPOIICHTHI U IPOOH (B TOM YHUCIIE M3 pealIbHOW MPAKTUKHU, UCIIONB3YSI IIPH
HE00XOAUMOCTHU KAJIBKYJIATOP).
6 1 Pemenne 3a1ay Ha IPOLEHTHI OcymectBnarh nouck nHpopmauu B CMU, conepxaiiieit 1aHHbIe, 1.4
BbIpQ)KEHHBIE B MPOLIEHTAaX, MHTEPIIPETUPOBATh 3T JaHHbIE. Perare 3a1a4un Ha
MPOIICHTHI U IPOOH (B TOM YHUCIIE M3 pEaTbHOM MPAKTUKHU, UCIIONB3YSI TIPH
HEO0XOAUMOCTHU KAJIBKYJIATOP).
7 1 | Pemenue 3a7a4 Ha MPOLIEHTHI. OcymectBnarh nouck nHpopmanuu B CMU, conepxaiiieit 1aHHbIe, 1.4
CamocrosrtenbHas pabora Ne2 | BbIpaKeHHBIE B IPOIIEHTAX, HHTEPIPETUPOBATH 3TH JaHHbIE. Pemare 3a1aun Ha
MPOIICHTHI U IPOOH (B TOM YHUCIIE M3 pEaIbHOW MPAKTUKHU, UCIIONB3YSI IIPH
HEO0XOAUMOCTHU KAJIBKYJIATOP).
8 1 Cpennee apudmernyeckoe, [TpuBOIUTE MpUMEPHI YUCIOBBIX JTAHHBIX (1I€HA, POCT, BPEMS Ha JI0pOTY), 1.5

MO/1a, pa3zMax

HaXOJUTh cpeliHee apu(pMeTHIecKoe, MOy, pa3Max YMCIOBBIX HAOOPOB, B TOM
YHUCIe U3BJIeKask HEOOX0IUMYIO0 HH(POPMAIIUIO U3 TAOJIUIl U TUATPAMM.
IIpuBOIUTE COEpKATENBHBIE IPUMEPBI UCIIOIB30BAHUS] CPEIHETO




CraTtucTuueckme

apru(MeTHUECKOro, MOJIBI M pa3Maxa JjIsl OMCAaHUs TaHHBIX (1eMorpaduueckue
U COLIMOJIOTMYECKHE JaHHbIE, CIIOPTUBHBIE IOKA3ATENN U JIp.)

10

XapaKTCPHUCTUKHU

IToaroroBka K KOHTPOJIBHOMN

[TpuBOIUTE NpUMEpPHI YUCIOBBIX JAHHBIX (1I€HA, pOCT, BPEMSI Ha JOPOrY),
HaXOJUTh CpeliHee apu(pMETHIECKOe, MOy, pa3Max YMCIOBBIX HA0OPOB, B TOM
YHCIIe U3BIIEKas HEOOXOIUMYIO HH(POPMALIUIO U3 TAOJIHUIL M TUArPAMM.

[IpuBOIUTE COEPIKATEIBHBIE IPUMEPHI UCIIOIB30BaHUS CPEAHETO
apu(METHUECKOT0, MOJIBI M pa3Maxa Jilsl OIMCaHus TaHHBIX (1eMorpadudeckue
U COLIMOJIOTMYECKHE JaHHbIE, CIIOPTUBHBIE IOKA3ATENN U JIp.)

1.5

11

paborte 1o Teme: «/[pobu u
MPOIIEHTHD»

KonrtponbHas padora Nel no

CpaBHUBaTh U YHIOPSAJOYMBATH PALIMOHAIBHBIE YNCIIA. BBINOIHATH BRIUYUCIIEHUS
C PallMOHAJILHBIMU YHCIIAMHU, BBIYUCIIATh 3HAYEHUS CTENIEHEN C HATypalbHBIMU
MOKa3aTesIMU. BBINIOIHATE IPUKHUIKY U OLIEHKY B XOJ€ BHIYMCICHUM.
Hcnonb30BaTh SKBUBAJIEHTHBIE MTPEJICTABICHUS IPOOHBIX YUCEI, OUPASCh Ha
YHCJIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE C UCIOIb30BAaHUEM KAJIbKYJISATOPA,
KoMmmbtoTepa). OcymiecTBiaTh nouck nHpopmarmn B CMU, coneprxameit
JTaHHbIE, BBIPAXKEHHBIE B IIPOLIEHTAX, UHTEPIPETUPOBATh 3TU JaHHbIE. PemaTh
3a/la4¥ Ha MPOLIEHTHI U ApoOu ( B TOM UHKCIIE U3 pEaIbHON MPAKTUKH,
UCIOJIb3YS IIPU HEOOXOIMMOCTH KaJIbKyJATOp). [IpuBoauTh npumepsl
YHCIIOBBIX JIaHHBIX (IIeHa, POCT, BpeMs Ha JIOPOTY), HAXOUTh CpEAHEe
apupMeTHIeCcKoe, MOy, pa3Max YHCIOBBIX HAOOPOB, B TOM YHUCIIC H3BJICKAS
Heo0X0AUMYI0 HH(popMaIHio U3 Tabaun u auarpamm. [lpuBonuTh
coJiepKaTeNbHble IPUMEPBI UCIIOJIB30BAaHUS CPETHETO apu(PMETUYECKOTO,
MO/IBl ¥ pa3Maxa JJisl ONMCaHUs JaHHBIX (JeMorpapuuecKkue u

COILIMOJIOTMYECKHE JaHHbIE, CIIOPTHUBHBIE MOKA3aTeNH U JIp.)

1.1-15

teMme: «/[pobu u npoueHTH»

CpaBHI/IBaTB " YIIOPpAAOYUBATH PALITMOHAJIBHBIC YHCJIA. BrInonHATE BRIYMCICHUS
C paqMOHaJIbHBIMU YHCJIaMHW, BBIYUCIIATE 3HAUCHU A CTCIICHEH C HaTypaJlbHBIMU

Hcnonn30BaTh SKBUBAICHTHEIC npeaACTaBJICHUA I[pO6HI)IX YHrCell, onmupaiacChb Ha

JAaHHBIC, BLIPAKCHHBIC B MIPOLICHTAX, HUHTCPIIPECTUPOBATL OTU JAHHBIC. Pemrate

apI/I(bMCTI/IquKOC, Monay, padMax 4YrUCJIOBBIX Ha60pOB, B TOM YMCJIC U3BJICKAsA

MoKa3aTelIsIMHU. BBITIOJIHATE MMPUKUAKY U OLICHKY B XOIC BBIYMCIICHUIA.

YHCIIOBbIE HKCIIEPUMEHTHI (B TOM YHUCIIE C HCIOIb30BAHUEM KAJIbKYJIATOPA,
KoMmmbioTepa). OcymiecTBiiTh nouck nHpopmauu B8 CMU, conepxareit

3a/1a4v Ha MPOIICHTHI U APOOH ( B TOM YHCIIC U3 peaTbHON MPAKTUKH,
WCIOJB3YS MPU HEOOXOIUMOCTH KanbKynaTop). [[puBoauTh npumMepbl
YHUCIJIOBBIX JaHHBIX (II€Ha, POCT, BpeMs Ha JI0pOry), HAXOJUTh CpEeIHEE

HeoOXoauMyro nHpopMaIuio u3 Tabauil 1 guarpamm. [IpuBoanTs
coJiepKaTebHbIE PUMEPBI UCTIONB30BAHUS CPETHETO apu(PMETUIECKOTO,
MOJIbI M pa3Maxa JijIsl OMUCaHMs TaHHBIX (ieMorpapuieckue u

COIIMOJIOTMUECKHE TAHHbIE, CHOPTUBHBIE MTOKA3aTeNIN U JP.)

I'naBa Il. TIpsimast u oOpaTHast MPOMOPITMOHAIBHOCTS (8 4acoB)




12 Pabora Haz ommbKamu. MozenupoBaTh HECIIOKHBIE 3aBUCIMOCTH C TIOMOIIBIO ()OPMYII; BBITIOJIHATh 2.1
3aBUCUMOCTH U (HOPMYJIbI BBIUHUCIIEHUS 110 (pOopMyJiaM, BBIpaXaTh U3 (GOPMYIIbI OHU BEIUYUHBI Yepes
JpyTHe.
13 [TpsMas mponopLUUOHAIBHOCTD Pacnio3HaBath cBOMCTBa IPSIMOI U 0OPAaTHON MPONOPLUOHATBHOCTH AJIS 2.2
U oOpaTHas BBITTOJIHEHUS TIPAKTHUECKUX Pacy€TOB. PeraTe TEKCTOBBIE 33/1a4H HA MPSAMYIO
IPONOPLHUOHAIBHOCTh 1 00paTHYIO PONOPLUOHATIbHBIE 3aBUCUMOCTH. AHAIU3UPOBATh U
OCMBICIIMBATh TEKCT 3aJla4i, MOACIHUPOBATH YCIOBHE C TOMOIIBIO CXEM,
CTPOUTB JIOTUYECKYIO LIETIOUKY PacCyKICHUH; KpUTUUECKH OLICHUBATh
MOJIy4YEeHHBIH OTBET, OCYIIECTBISTH CAMOKOHTPOJIb, IPOBEPSISt OTBET HA
COOTBETCTBHUE YCIOBHIO
14 Pemenue 3amau no reme: Pacrnio3naBath CBOMCTBaA MPsIMOI 1 00paTHON MPOMOPLUHUOHATBHOCTH IS 2.2
«[Ipsmas BBINOJIHEHUS NIPAKTHUECKUX Pacy€ToB. PeriaTe TeKCTOBBIE 33/1a4K Ha MPAMYIO
IPOTIOPIHUOHATBHOCTD U 1 00paTHYIO POTIOPIUOHATIBHBIE 3aBUCUMOCTH. AHAIU3UPOBATH U
oOpartHas OCMBICIIMBATh TEKCT 3aJla4i, MOAEIUPOBATh YCIOBUE C TOMOIIIBIO CXEM,
MPONOPIIMOHATIEHOCTHY CTPOHUTB JIOTUIECKYIO IIETIOUKY PACCYKICHHI; KPUTHUECKH OIICHUBATH
HOJIyYEHHBIH OTBET, OCYLIECTBIIATh CAMOKOHTPOJIb, IPOBEPSISI OTBET Ha
COOTBETCTBHE YCIOBHIO
15 CamocTtosrenbHas padoraNe 3 Pemath TekcTOBBIE 33124 HA IPSAMYIO U 0OpPaTHYIO MPOMOPIIMOHAIBHEIE 2.3
[Tponopuuun 3aBHCUMOCTH C COCTaBJIICHUEM MTPOMOPIHH. AHATM3UPOBATH U OCMBICIINBATH
TEKCT 3a/1a41, MOAETUPOBATh YCIOBUE C MOMOIIBIO CXEM, CTPOUTH JIOTHYECKYIO
LETOYKY PACCYKACHUI; KPUTUIECKH OLIEHUBATH MOJTYYCHHBIH OTBET,
OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSISt OTBET HA COOTBETCTBUE YCIOBHUIO
16 Pemenue 3a1a4 Ha mpomopuu Pemrate TeKCTOBBIE 33/1a4H HA TIPSMYIO U OOPaTHYIO TIPOTIOPIIMOHATIHLHBIE 2.3
3aBUCUMOCTH C COCTaBJIEHUEM MTPONOPIMU. AHATM3UPOBATh U OCMBICIINBATh
TEKCT 3a/1a41, MOACITHPOBATH YCIOBUE C MOMOIIBIO CXEM, CTPOUTH JIOTHIECKYIO
LENOYKY PACCYXACHUN; KpUTUUECKU OLIEHUBATh MTOJyYEHHBIH OTBET,
OCYIIECTBIISITH CAMOKOHTPOJIb, TIPOBEPSISt OTBET HA COOTBETCTBHE YCIOBHUIO
17 [TponiopunoHagbHOE JIeNEHHE. Pemiare TekcTOBBIE 331a4K HA PONOPLUOHATIBHOE JIeNIeHHE (B TOM YHUCIIE C 2.4
CamocrosrenbHas pabora Ne4 | KOHTEKCTOM U3 CMEKHBIX AUCLUHUIUINH, U3 PealibHOM KU3HU). AHATM3UPOBATh U
OCMBICIIMBATh TEKCT 3aJla4i, MOAEIUPOBATh YCIOBUE C TOMOIIIBIO CXEM,
CTPOHUTB JIOTUIECKYIO IIETIOUKY PaCCYKICHHIT; KpUTHYECKH OIICHUBAThH
MOJIyYEHHBIH OTBET, OCYIIECTBISATh CAMOKOHTPOJIb, IPOBEPSISt OTBET Ha
COOTBETCTBHE YCIOBHIO
18 [TonroroBka K KOHTPOJIBHON MozenupoBaTh HECIIOKHbIE 3aBUCIMOCTH € TIOMOIIBIO ()OPMYJI; BBITIOJIHAThH 21-24

pabote no Teme: «IIpsimas u
oOparHas
MPOTIOPIIOHATIBHOCTHY

BbIUKCIIEHUS 110 GopMyJiaM, BBIpaXXaTh U3 (POPMYJIbl OJTHU BEIUUMHBI Yepes3
npyrue. Pacrio3HaBaTh CBOMCTBA MPSIMOI U 00paTHON MPONOPLHUOHATIBHOCTH
JUTSL BBITTOJIHEHUS IIPAKTUYECKUX pacd€ToB. Pemare TekcToBbIE 3aa4X Ha
pSAMYI0 1 00paTHYIO MPOMOPIHOHAIbHBIE 3aBUCUMOCTH, Ha
IIPONOPIIMOHAIIBHOE JI€JICHUE (B TOM YHCJIE C KOHTEKCTOM U3 CMEKHBIX




JTUCUUILINH, U3 PEaIbHOU KU3HH). AHATM3UPOBATH U OCMBICINBATH TEKCT
3aJ1a41, MOJICIIMPOBATH YCIOBHE C IMIOMOIIBIO CXEM, CTPOUTH JIOTHUECKYIO
LIETIOYKY PACCYKICHHI; KPUTHYECKHA OLICHUBATH IOJYYEHHBIN OTBET,
OCYIIECTBIISATH CAMOKOHTPOJIb, TPOBEPSIST OTBET HA COOTBETCTBUE YCIOBUIO

19 KontponsHast padora Ne2 o MozenupoBaTh HECIIOKHBIE 3aBUCIMOCTH € TIOMOIIBIO ()OPMYII; BBITIOJIHATh
teme: «lIpsimast u oOpatHas BBIUHUCIIEHUS 110 (pOopMyJiaM, BbIpaXkaTh U3 (OPMYIIbI OHU BEJIUYMHBI Yepes
MPONIOPLUOHATBHOCTE) npyrue. Pacnio3HaBaTh cBOWCTBa NPSIMON U OOPATHOM MPONOPLIMOHAIBHOCTH
JUIS BBITTOJIHEHUS TPAKTUYECKUX pacdy€ToB. PemiaTe TeKCTOBBIE 3a1a4K HA
OpSAMYIO 1 00paTHYIO MPOMOPIHOHAIEHBIE 3aBUCHMOCTH, Ha
IIPONOPLIMOHATIBHOE JIeTIeHUE (B TOM YHCIIE C KOHTEKCTOM M3 CMEXHbIX
JTUCLUIUIMH, U3 peabHON JKU3HU ). AHAIM3UPOBATH U OCMBICTIUBATh TEKCT
3aJ]au, MOJIEIIMPOBATh YCIOBUE C IOMOIIBIO CXEM, CTPOUTH JIOTMUECKYIO
LETNOYKY PACCYKACHUN; KPUTUIECKU OLIEHUBATh MOJTYYCHHBIH OTBET,
OCYILECTBIISITh CAMOKOHTPOJIb, IPOBEPSISt OTBET HA COOTBETCTBUE YCIOBHUIO
I'nmasa Ill. BBenenue B anreopy (9 gacos)
20 Pa6oTta Hax ommbkamu. [IpuMeHATH SI3bIK aareOphl MPU BBIIOJHEHUH JIEMEHTAPHBIX 3HAKOBO- 3.1
bykBeHHas 3anuch CBOMCTB CUMBOJIMYECKUX JEHCTBUI: UCIOIb30BaTh OYKBBI JIs1 0003HAUEHUS YUCEN, IS
JeWCTBUI HaJ| YUCIIaMU 3allMCH OOLIMX YTBEPXKAECHUH; MOAEIMPOBATh OYKBEHHBIMHU BBIPAKECHUSAMU
YCIIOBHS, ONTMCAHHBIE CIIOBECHO, PUCYHKOM, YEPTEKOM
21 [TpeoOpa3oBaHue OYKBEHHBIX [TpuMeHSATH A3bIK aNreOpbl NPHU BHIIOIHEHUH 3JIEMEHTapHBIX 3HAKOBO- 3.2
BBIPAXKEHUI CUMBOJIMYECKUX JICUCTBUI: UCIIOJIB30BATh OYKBHI /71 0003HAUCHUSI UUCETT, TSt
3allUCH OOLIUX YTBEPXKAECHUH; MOIEIUPOBATH OYKBEHHBIMHU BBIPAKECHUSAMU
YCIIOBHS, OTMCAHHBIE CIIOBECHO, PUCYHKOM, YEPTEKOM. BBITTOTHATE YUCIIOBBIE
MIOJICTAHOBKU B OYKBEHHOE BBIPAXKEHHE, BBIYUCIISTH YUCIOBOE 3HAUYCHHE
OYKBEHHOT'O BBIPAXKECHHUS
22 PackpbiTre ckoOoK [TpeoOpa3oBbiBaTh anreOpanyecke BbIpaXeHUs. BHIOIHATD pacKkpbITHE 3.3
CKOOOK
23 PackpbITHe CKOOOK. [TpeoOpa3oBbiBaTh anreOpanyecke BbIpaXeHUs. BHIOIHATD pacKkpbITHE 3.3
CamocrositenpHas pabora Ne5 CKOOOK
24 [TpuBenenne nog00HBIX [IpeoOpa3oBbIBaTh anredpanveckre CyMMbl U IPOU3BEIEHUS (BBITOJIHATD 34
CclIaraeMbIxX MpUBEICHNE OJOOHBIX CIaraeéMbIX, pAaCKPhITHE CKOOOK, YIpOIIEHHE
MIPOU3BEACHUIN)
25 [TpuBeneHne mogoOHbBIX IIpeoOpa3oBbIBaTh anredpanyecKkue CyMMbI U TPOU3BEACHNUS (BBIIOIHSATD 3.4
ClIaraeMbIX C PACKPBITHEM MPHUBEICHUE TIOJJOOHBIX CIIaraeMbIX, PACKPBITHE CKOOOK, YIIPOIIICHHE
CKOOOK MIPOU3BEICHUN)
26 VYrpouiennue BeIpaXeHUN [IpeoOpa3oBbIBaTh aireOpanveckre CyMMbl U IPOU3BEIEHUS (BBITOJIHATD 34
CamocrostenpHas padota Ne6 MIPUBEICHNE TTOIOOHBIX CIIaraeMbIX, PACKPBITHE CKOOOK, YIIPOIICHHE
TIPOM3BEICHUI )
27 ITonroroBKa K KOHTPOJIBHOU [TpuMeHSTH A3BIK aNreOphl PU BHINOTHEHUH 3JIEMEHTAPHBIX 3HAKOBO- 3.1-3.4




pabote mo Teme: «BBeneHue B
anredopy»

CHUMBOJIMYECKHUX JACUCTBUI: UCIOIB30BAaTh OYKBBI Il 0003HAUCHHS YU CE, IS
3anucy oOUINX yTBEPKICHUN; MOJIETUPOBATh OYKBEHHBIMH BBIPAKEHUSIMU
YCIIOBUS, ONIMCAHHBIE CIIOBECHO, PUCYHKOM, YEPTEKOM; IPe0Opa30BbIBAThH

anredpandeckue CyMMBbI U TPOU3BEICHUS (BBIMOIHATH MIPUBEACHHUE MTOT00HBIX
ClIaraeMbIX, paCKphITHE CKOOOK, YIIPOLICHNE POU3BEICHHI ). BHITOTHAT

YHCIIOBBIE TIOJICTAHOBKU B OYKBEHHOE BBIPA)XKEHUE, BRIYUCIIATH YHCIOBOE
3Ha4YeHHEe OYKBEHHOT'O BBIPAYKCHHUS

28

Kontposnbnas padota Ne3 mo
Teme: «BBeneHue B aredpy»

[TpuMeHATH A3bIK aNreOpbl IPU BHIIOIHEHNUH 3JIEMEHTaPHBIX 3HAKOBO-
CHUMBOJIMYECKHUX JACUCTBUI: UCIOIB30BAaTh OYKBBI 11 0003HAUCHHS YUCE, IS
3aIllMCH OOLIMX YTBEPXKAECHUH; MOAEINPOBATH OYKBEHHBIMHU BBIPAXKEHUAMU
YCIJIOBUS, ONIMUCAHHBIE CIIOBECHO, PUCYHKOM, YEPTEKOM; IPe0Opa30BbIBAThH
areOpanyeckre CyMMBbl U IPOU3BEICHUS (BBINOIHATh IPUBEIEHUE TOTOOHBIX
CJIaraeMbIX, PaCKphITHE CKOOOK, YIIPOLICHUE TIPOU3BEICHHI ). BHITOTHAT
YHCIIOBbIE OJICTAHOBKU B OYKBEHHOE BBIPAYKEHHE, BBIYUCIISATH YHCIOBOE
3Ha4YeHHE OYKBEHHOTO BBIPAYKCHHS

I'naBa IV. Ypasuenus (10 yacoB)

29

Pabora Hag ommbKamu.
Anrebpanyeckuii crmocoo
penieHus 3a/1a4

[TepexoauTh OT CIIOBECHOH (OPMYITUPOBKH YCIOBHUS 33JIa4H K alnreOpandecKoi
MOJIETIH IYTEM COCTaBJICHHS YPABHEHUS.

4.1

30

Pemenue 3anau
anre0panvecku.
CamocrostenbHas pabora Ne7

[TepexoauThb OT CIOBECHOI (POPMYTUPOBKH YCIOBHUSA 3a/1a4H K anreOpandeckoi
MOJIEJIN ITYTEM COCTABJIEHHS YPAaBHEHHS.

4.1

31

Kopnu ypaBHeHus

[IpoBOaNTH NOKa3aTENbHBIE PACCYKICHHUS O KOPHSAX YPABHEHHUS C OMIOPOM Ha
ONPEAEIIEHUs KOPHSL.

4.2

32

Pemenne ypaBHeHui

[TepexonuTh OT cliOBeCHON (hOPMYTUPOBKHU YCIOBHS 3a]a4H K are0pandecKou
MOJIENH ITYTEM COCTaBJIEHUs ypaBHeHHUA. [IpoBoauTh JOKa3aTe/IbHbBIE
paccyX/1eHHs O KOPHSAX YpPaBHEHHUS C OTIOPOM Ha OIpeIeIeHUs KOPHSI.
OOBACHATH U GOPMYIHUPOBATH NMpaBUIIa MPEOOPA30BAHMSI YPABHEHHH.

KoHcTpynpoBath anropuT™ pemieHus JIMHEMHBIX YPaBHEHHUN, paClIO3HABATh
JMHENHbIE YPaBHEHUS, PEIIATh JMHEWHbBIE YPABHEHM S, a TAKXKE YPAaBHEHMS,
CBOJIAIIMECS K HUM, C TOMOIIbIO IPOCTEUIINX MPeoOpa30OBaHUM.

4.3

33

Pemenne ypaBHeHUI

[TepexoauThb OT cioBeCHOM (HOPMYITUPOBKHU YCIOBUS 3aa9d K alre0pandecKou
MOJIENH MTYTEM COCTaBJIEHUsI ypaBHEHUA. [IpoBoaNTh OKa3aTeIbHbBIE
paccyX/IeHHs 0 KOPHSAX YpPaBHEHUS C OTIOPON Ha OMpeIeIeHHs KOPHSI.
OOBsACHATH U GOPMYIHPOBATH NMpaBUIIA TPEOOPA30BAHMS YPABHECHHM.

KoHcTpynpoBaTh alrOpuT™M pelIeHMs] IMHENHBIX YPaBHEHHM, PacIIO3HABATh
JIMHEWHBIE YPAaBHEHHUS, pellaTh JIMHEMHbIC YPABHEHUS, @ TAKKE YPaBHEHMUS,
CBOJISIIIMECS K HUM, C TOMOIIBIO MPOCTEUIINX MPeoOpa30BaHU.

4.3

34

Pemrenne ypaBHeHUN.

IlepexoauTh OT CIIOBECHOM (HOPMYITHUPOBKHU YCIOBUS 33/1a4H K anredpanyeckon

4.3




CamocrosrenbHas pabora Ne§

MOJIENI YTEM COCTaBJICHUS ypaBHEHUs. [IpoBOAUTE T0Ka3aTeNbHbIE
pacCyXJICHHUS O KOPHSIX YPAaBHEHHUS C OITOPON HA ONpPEAETICHUS KOPHSI.
OOBACHATH U GOPMYIHUPOBATH MPaABHIIA TIPEOOPA3OBAHMS YPABHEHHIA.
KoHcTpynpoBaTh anropuT™ pelieHus JMHEHHBIX ypaBHEHU, pacio3HaBaTh
JMHEWHBIC YPaBHEHUS, peIlaTh TMHEHHBIC YPAaBHEHUS, a TAKXKE YPAaBHEHHUS,
CBOJISIIIIMECS] K HUM, C IOMOIIBIO MMPOCTEHIINX NpeoOpa30oBaHHI.

35

Pemenue 3amau Ha
COCTaBJICHUE YPAaBHECHUI

Pemrate TekCcTOBEIC 3a4aUn aJII‘e6paI/I‘IeCKI/IM CII0OCOOOM: COCTaBIIATh YpaBHCHUC
110 YCJIOBHUIO 3aJa4H, p€IIaTh COCTABJICHHOC YPAaBHCHUC. HpOBOI[I/ITB
pacCyxaCHusl, OCHOBAHHBIC Ha HHTCPIIPETAINU YCIIOBUA MOCTaBJICHHOM 3aaa4u,
JJIs1 TIOMCKa L EJIbIX KOpHCP'I HEKOTOPBIX HECIOKHBIX HEIUHEHHBIX ypaBHCHI/Iﬁ

4.4

36

Pewenne 3anau Ha
COCTaBJIEHHE YPAaBHCHUH.
CamocrosrtenbHas padora Ne 8

Pemrate TekcTOBEIC 3a4aUn anre6panqec1<HM CII0OCOOOM: COCTaBIIATh YpaBHCHUC
I10 YCJIOBUIO 3a/1a4, pCIIATh COCTABJICHHOC YPABHCHUC. HpOBOI{I/ITL
pacCyxacHus, OCHOBAHHBIC HAa UHTCPIIPETAINU YCIIOBUA IIOCTaBJICHHOM 3aaa4u,
JJIA ITIOUCKa OCIBIX KOpHCﬁ HCKOTOPLIX HECJIOXKHBIX HEITUHEHHBIX ypaBHCHI/Iﬁ

4.4

37

IToaroToBKa K KOHTPOJIBHOMN
pabote 1o Teme: «YpaBHEHUS»

[TepexoauTh OT CIIOBECHOH (OPMYITUPOBKH YCIOBHUS 33JIa4H K alnreOpandecKoi
MOJEJIH IyTEM COCTaBJIeHUs ypaBHEeHUs. [[poBoauTh AOKa3aTenbHbIe
pPacCyKJIeHHsI O KOPHAX YPaBHEHHUsI C ONIOPOM Ha ONPEIEICHUS KOPHSI.
OO0bsacHATH U HOPMYIHMPOBATH MTPaBUIIa MPEOOPa30BaHUs yPAaBHEHUM.

KoHcTpynpoBath anropuT™ pelieHys JIMHEMHBIX YPaBHEHHM, pacllO3HABATh
JIMHEHHBIE YPAaBHEHMUs], pelIaTh JIMHEHHBIC YPABHEHUS, 4 TAK)KE YPaBHEHMUS,
CBOJAIIHUECS K HUM, C TOMOUIbIO IPOCTENIINX MTpeoOpa3oBanuii. Pemars
TEKCTOBBIE 33J]auy alre0panvdeckuM CIIoCOOOM: COCTABIIATh YPAaBHEHHUE 110
YCJIOBMIO 33/1a4H, PEIIaTh COCTaBICHHOE ypaBHeHUE. [IpoBoauTh paccyxaenus,
OCHOBAHHBIC Ha UHTEPIIPETALIUU YCIOBUS [TOCTABICHHOM 3aa4H, Ul IIOUCKa
LEJIBIX KOPHEN HEKOTOPBIX HECIO0KHBIX HEIMHENHBIX YPAaBHEHUN

4.1-4.4

38

Konrponbnas pabora Ne 4 o
Teme: «YpaBHEHUSD)

IlepexoauThb OT clIOBECHOM (HOPMYITUPOBKHU YCIOBUS 33/1a4M K anredpanyeckon
MOJIETIU ITYTEM COCTaBJIeHUA ypaBHeHUs. [[pOBOIUTH TOKa3aTelbHbIE
paccyX/IeHHs O KOPHSX YPaBHEHHUsI C OIIOPOM Ha ONPENETICHUS KOPHS.
OO0bscHATH U GOPMYINPOBATH MTpaBUIIa MPeoOpa3OBaHusl ypaBHEHUH.

KoHcTpynpoBaTh allrOpuT™ pelieHNs TUHEHHBIX YPaBHEHUH, PacllO3HABATh
JUHEIHbIE YpaBHEHUS, peIIaTh JUHEHHbIE YPaBHEHUS, a TAKXKE YpaBHEHMUS,
CBOJISIIIMECS K HUM, C TOMOIIBIO MPOCTEHIINX MpeodpazoBaHuii. Pemath
TEKCTOBBIE 33a]]a4l aIredpanyeckuM crocoOOM: COCTaBIATh YpaBHEHHE 110
YCIIOBUIO 33[]a4H, PelIaTh COCTaBIEHHOE ypaBHEHME. [IpoBoANT paccykeHus,
OCHOBaHHbIE Ha UHTEPIIPETALMN YCIOBHS MIOCTaBICHHOM 3a1a4u, JUIs IOMCKa
LIEJIBIX KOPHEN HEKOTOPBIX HECJIOKHBIX HEJTMHEWHBIX YPAaBHEHUN

I'maBa V. Koopaunats! u rpaduku (10 gacon)

39

PaGora Hag ommoOkamu.
MHO0X€eCTBO TOYEK Ha

N3006pakaTh yncia TOYKaMU KOOPIMHATHOM MPSIMOiA

5.1




KOOPJMHATHOU IIPSIMOI

40 Paccrosinne Mexay TouKaMu N3o0paxaTs unciia ToukaMu KOOpIMHATHOM npsiMoit. HaxoauTh paccrosiaue 5.2
Ha KOOPJMHATHOM IPSIMOU MEXKIYy IBYMs TOYKaMU HAa KOOPJAMHATHOW IIPSIMOM
41 MHoxecTBa TOUYEK Ha N300pakaTh napbl 4nucesl TOYKaMu KOOPAUHATHOH 1miockocTu. CTpouTh Ha 5.3
KOOPAMHATHOH MJIOCKOCTH KOOPJAWHATHOH MJIOCKOCTU T€OMETPHUYECKIE N300paskeHUsI MHOYKECTB,
3aJJaHHbIX AJIre0pandecky, ONUCHIBATE MHOXKECTBA TOYEK KOOPAMHATHON
IUIOCKOCTH (00JacTH, OTpaHUYCHHBIE TOPU30HTAIBHBIMU U BEPTUKAIBHBIMH
IPSIMBIMU U TIp.) alreOpanyecKUMH COOTHOIIEHUSIMU
42 ['paduxy MTUHEWHBIX QYHKINH Ctpouts rpaduku JIMHEHHBIX QYHKINH, 3a1laHHBIX aNreOpanyecKuMu 5.4
COOTHOILEHUSMH, IIPOBOJUTH HECIOKHBIE UCCIEIOBAHNS OCOOCHHOCTEH ITUX
rpaduKoB
43 I'paduku nuHEHHBIX QYHKIIUH. Ctpouts rpadvku TUHEHHBIX (YHKINN, 3aJaHHBIX aNreOpandyecKuMu 5.4
CamocrostenpHas pabora N9 | COOTHOMICHUSIMU, TPOBOIUTH HECIOKHBIE UCCIIETOBAHIS OCOOCHHOCTEH 3THUX
rpauKoB
44 I'paduk xBagpaTuuHON Crtpouts rpaduk KBagpaTHIHON (QYHKIIUHU, TIPOBOANUTH HECTOKHBIE 9.5
byHKIMN HCCIIeIOBaHMsI OCOOCHHOCTEH 3TUX I'paMKOB.
45 I'paduk kyouueckoit ¢pynkiuu | CTpouth rpaduk Kyoudeckoil pyHKINU, TPOBOAUTH HECIOKHBIE UCCIIET0BAHUS 55
0Cc00EHHOCTEH ITHX TPaHKOB.
46 I'pacduku Bokpyr Hac. MopenupoBaTh peasibHbIC 3aBUCUMOCTH TpadukaMu. YuTath rpaduku 5.6
CamocrositenbHas pabora Nel0 peaJIbHbIX 3aBUCUMOCTEN
47 [TonroroBka Kk KOHTPOJIBHOU N300pakaTh yncia TOYKaMU KOOPIMHATHOM MPSIMOi, apbl YKcea TOUKaMu 5.1-5.6
pabore mo Teme: «I'padukm» KOOPAWHATHOH MmI0cKkocT. CTPOUTH Ha KOOPAWHATHOH MIIOCKOCTH
reoMeTpHUecKue U300pakeHNs1 MHOXKECTB, 3a/IaHHBIX aJredpanydecku,
OMKCHIBaTh MHOYKECTBA TOYEK KOOPAMHATHOM MI0cKoCTH (00s1acTy,
OrpaHUYEHHBIE TOPU3OHTAIBHBIMU U BEPTUKAIBHBIMU IPSIMBIMHU U TIP.)
anredpandecKuMu COOTHOIIEHUSIMU. CTpOUTh rpadKu MPOCTENHIINX
3aBUCUMOCTEMH, 3aJJaHHBIX aNre0pandeckKiMU COOTHOLICHUSIMHU, IPOBOANTH
HECIIO’KHBIE MICCIIeIOBAaHNUS 0COOEHHOCTEH ATHX TpadukoB. MoaenupoBartb
peasbHble 3aBUCUMOCTHU TpadukamMu. YUTaTh rpag ki peabHbIX 3aBUCUMOCTEH
48 KonTponbnas padora Ne 5 o N306paxaTh uncia ToukaMu KOOPJIMHATHOW MPSIMOM, Mapbl YUCENl TOUYKaMU

teme: «I"paduxu»

KOOpAMHATHOM IIOCKOCTH. CTPOUTH Ha KOOPIMHATHON MJIOCKOCTH
reoMeTpuyYecKre H300paKeHHsl MHOXKECTB, 3aJIaHHBIX aJIreOpandeckH,
OIKCHIBATH MHOKECTBA TOUYEK KOOPAMHATHOM IIIOCKOCTH (00J1aCTH,
OTrpaHUYEHHbIE TOPU3OHTAIBHBIMU U BEPTUKAIBHBIMU MPSMBIMU U TIP. )
anreOpanyecKMMU COOTHOIIEHUSAMH. CTpOUTh IrpaduKu MPOCTEHIINX
3aBUCHMOCTEH, 3a/IaHHBIX alNredpandecKuMI COOTHOIIEHUSIMU, TPOBOAUTH
HECIIO)KHBIE HCCIeI0OBaHUs 0COOEHHOCTEH ITHX rpadukoB. MoaennpoBarth
peabHble 3aBUCUMOCTHU TpagukamMy. YuTaTh rpauKu peabHbIX 3aBUCUMOCTEM

I'naBa VI. CBolicTBa cTeneHM ¢ HaTypalbHbIM nokaszareneMm (10 yacos)




49 Pabora Haz ommbKamu. ®opMynTupoBaTh, 3aMMCHIBATH B CHMBOJIUYECKOH (hopMe 1 000CHOBBIBATH 6.1
IIponsBeneHue u yactHoe CBOMWCTBA CTEMEHU C HaTypaJlbHbIM II0Ka3aTeleM, IPUMEHATh CBOWCTBA CTENIEHU
CTeneHen U1 IpeoOpa30BaHus BBIPAKCHUN U BBIYUCIICHUH.
50 IIpousBeneHue u yactHoe dopMynupoBaTh, 3alUCHIBATh B CUMBOJINYECKOH (hopMe 1 000CHOBBIBATH 6.1
CTENEeHEN CBOIMCTBA CTENIEHU C HAaTypaJlbHbIM IIOKA3aTEJIEM, IIPUMEHATH CBOICTBA CTENIEHU
1U1s IpeoOpa30BaHusl BBIPAXKCHUH U BBIYUCICHUH.
o1 [IpeoOpa3oBanue BHIPAKEHHIA, dopmMynTupoBaTh, 3aIMCHIBATH B CHMBOJINYECKOH (hopMe 1 000CHOBBIBATH 6.1
coJepKalUX CTETIEHU. CBOMCTBA CTENEHU C HaTypaJlbHbIM II0Ka3aTeleM, IPUMEHATh CBOUCTBA CTEIEHU
CamocrosrenbHas pabora No U1 IpeoOpa30BaHuUs BBIPAKCHUN U BBIYUCICHUH.
11
52 Crenens cTeneHu dopmMynTupoBaTh, 3aMMCHIBATH B CHMBOJIMYECKOH (hopMe 1 000CHOBBIBATH 6.2
CBOMCTBA CTENEHU C HaTypaJlbHbIM II0Ka3aTeleM, IPUMEHATh CBOUCTBA CTEIEHU
JUTSL TPE0OPa30BAHMS BRIPAKEHUH M BBIYMCIICHUH.
53 Crenenb Npou3BEACHUS U DopMyIHpOBaTh, 3aUCHIBATH B CUMBOJINYECKOM (popme 1 000CHOBHIBATH 6.2
npoou. CamocTosTenbHas CBOIMCTBaA CTENEHU C HATypaJlbHBIM IIOKa3aTeJIeEM, IPUMEHATh CBOIICTBA CTENIEHU
pabora No 12 JUIsS TpeoOpa30BaHMsI BBIPAKEHUHN M BBIYMCICHUH.
54 Pemrenne KoOMOMHATOPHBIX BoimonHATe epedop BceX BO3MOXKHBIX BAPUAHTOB IS ITepecuéTa 00bEKTOB 6.3
3anau. [IpaBuiio yMHOXKEHUs Wiy KoMOuHauuu. [IpuMeHsaTs npaBuIo0 KOMOMHUPOBAHHOIO YMHOXKEHUS JJIs
pelIeHns 3a/1a4 Ha HaX0XKJIeHUE Yncia 00bEeKTOB WM KOMOMHAIM (quaroHanu
MHOT'OYTOJIbHUKA, PYKOIIOXKAaTHs, YUCJIO KOJIOB, K(POB, Maposeil u T.11.)
55 [lepecranoBku Pacnio3znaBath 3a71aun Ha OIpeieIeHHE YKClia IEPECTAaHOBOK U BHITIOJIHATh 6.4
COOTBETCTBYIOIINE BBIUNCICHUS
56 [lepecTaHoBKH. Pacrnio3HaBath 331241 Ha ONpeeNeHHe YUCIa IEPECTAHOBOK U BBIMOJIHATh 6.4
CamocrositenbHas pabora Nel3 COOTBETCTBYIOIINE BBIUHUCICHUS
57 [TonroroBka Kk KOHTPOJIBHOU ®opMynupoBaTh, 3aMUCHIBATh B CHMBOJINYECKOM (hopMe 1 000CHOBBIBATH 6.1-6.4
pabote no Teme: «CTeneHu ¢ | CBOWCTBA CTENEHU C HATYpaJIbHbIM IOKa3aTesieM, IPUMEHSATh CBOMCTBA CTENEHU
HaTypaJbHbBIM [TOKa3aTeIeM» U1 IpeoOpa30BaHus BEIPAKEHUH U BBIYMCICHUN. BBIOIHATE epebop Beex
BO3MOXKHBIX BapUAHTOB IS ITepecuéTa 00bEKTOB UM KOMOWHAIMY.
[TpuMeHATH MpaBUiI0 KOMOMHUPOBAHHOTO YMHOXKEHUS JJIS pEIIeHUs 3a/1a4 Ha
HaxXO0KJICHHWE YMCJIa 00BEKTOB MJIM KOMOWHAITUH (IMaroHaJIM MHOTOYTOJIbHUKA,
PYKOMOXAaTHsl, YUCIIO KOJIOB, MK POB, Maposiel u 1.11.) PacnoznaBaTs 3a1aun
Ha OTpe/IeNICHUE YUCIIa IEPECTaHOBOK M BBIMIOJIHATH COOTBETCTBYIOIINE
BBIYUCIICHUS
58 Kontponbras padota Ne6 o dopMynHpOBaTh, 3aMUCHIBATH B CHMBOJIUYECKOM (hopMe 1 0OOCHOBHIBATH

Teme: «CTeneHu ¢
HaTypaJIbHbIM ITOKa3aTeIeM»

CBOMCTBA CTEIEHU C HATYyPaJIbHBIM I10KA3aTelIeM, IPUMEHATh CBOKMCTBA CTEIICHU
JUIs TpeoOpa3oBaHUs BHIPAKEHUH U BhIYKCIeHUI. BoInonHaTh nepedop Beex
BO3MO’KHBIX BAPHAHTOB I Nepecuéra 0ObEeKTOB UM KOMOMHAIUH.
[TprMeHATH NpaBUI0 KOMOMHUPOBAHHOTO YMHOXKEHHUS AJIS PEIICHUs 3a/1a4 Ha
HaXO0KJICHHUE YMCIIa 00BEKTOB MJIM KOMOMHALMH (JaroHand MHOTOYTOJIbHHKA,




PYKOMOXAaTHsl, YUCIIO KOJOB, MU POB, Maposiei u 1.11.) PacoznaBaTs 3anaun
Ha ONpeJesIeHNEe YUCiIa IEPECTAHOBOK U BBINOJIHATH COOTBETCTBYIOIINE
BBIUHCIICHUSI

I'maBa VII. Muorowrens! (16 yacoB)

59 Pabora Hajg omubkamu. 3anuceiBaTh OJTHOWICH U MHOTOWICH B CTAH/IAPTHOM BUJIE, ONPEACIIATh 7.1
OpHOYJIEHbI U MHOT'OWJIEHBI CTEIIEHb MHOTOUJICHA
60 CrnoxeHue ¥ BEIYUTaHHUE BBINONHATE ClIOKEHNE U BBIYUTAaHUE MHOTOUYJICHOB 7.2
MHOT'OYWJIEHOB
61 CroxeHue 1 BEIYUTaHHUE BBINONHATE CIIOKEHHUE U BBIYMTAaHUE MHOTOUYJICHOB 7.2
MHOT'O4JICHOB.
CamocrosrenbHas padora Nel4
62 YMHOXKEHUE OHOUJICHA Ha BbInonHATe yMHOXKEHHE OJJHOWIEHA HA MHOTOYJIeH, IIPe00pa30BbIBAThH 7.3
MHOTOYJICH BBIPKEHHUSI
63 YMHOXEeHHe MHOTOWJIEHa Ha BBIMONHATE YMHOXKEHHE OJJHOWIEHA HA MHOTOYJICH, IPe00pa30BhIBATH 7.3
oxHowieH. CaMocTosTeIbHAs BBIPaKEHUS
pabora Nel5
64 YMHOKE€HHE MHOTOYIECHA Ha BBINonHATE YMHOXKEHHE MHOTO4JICHA HA MHOTOWIEH, IPEe00pa30BbIBATh 7.4
MHOTOYJICH BBIPKEHHUSI
65 YMHOKXE€HHE MHOTOUYIECHA Ha BBINonHATE YMHOXKEHHE MHOTOYJICHa HA MHOTOWIEH, IPe00pa30BbIBATh 7.4
MHorousieH. [IpeoGpa3oBanue BBIPAYKEHUS
BBIPAKECHUI
66 YMHOXEeHHE MHOTOUJICHA Ha BBIONHATE YMHOXEHHE MHOTOWIEHA HA MHOTOWIEH, IPe00pa30BhIBATh 7.4
MHorowieH. CaMocTosTesbHas BBIpayKEHHS
paborta Nel6
67 dopmybl KBaipaTa CyMMBI U Jloka3bIBaTh (POPMYJIIBI COKPAIIEHHOTO YMHOXKEHUS (111 ABYYJICHOB), 7.5
KBaJ[paTa pa3HOCTH MPUMEHSTH UX B TPEOOPa30BAHNH BBIPAKEHHI U BRIYHACICHUAX. [IpoBOTUTH
UCCIIeI0BaHMSI [T KOHCTPYUPOBAHMS U TIOCIEIYIOLIETo JOKa3aTeabCTBAa HOBBIX
(hopmys COKpaIEHHOTO0 YMHOKECHUS
68 [TpeoOpa3oBanue BoIpaXKEHUN Jloka3bIBaTh (POPMYJIIBI COKPAIIEHHOTO YMHOXKEHUS (1151 ABYYJICHOB), 7.5
C HCITOJIb30BaHUEM (HOPMYIT MPUMEHSTH WX B TPEOOPA30BAHNY BBIPAKEHHI U BBIYHCICHUAX. [IpOBOIUTH
KBaJ[paTa CyMMBbI M KBaJpaTa | UCCIEIOBaHMA JIsi KOHCTPYHUPOBAHUS U MOCIEAYIOLIETO JOKa3aTelbCTBAa HOBBIX
pPa3HOCTH (hopMys COKpaIEHHOTO YMHOKCHUS
69 ®dopmyIibl KBaJIpaTa CyMMBbI U Jloka3bIBaTh (POPMYIIBI COKPAIIEHHOTO YMHOXKEHHUS (17151 ABYYJICHOB), 7.5
KBaJ[paTa pa3HOCTH. MPUMEHSTH UX B TPEOOPA30BAHNH BBIPAKEHHI U BRIYACICHUSAX. [IpoBOTUTH
CamocrosarenbHas pabota Nel7 | nccrienoBaHus JUisi KOHCTPYUPOBAHUS U MOCIETYIONIETO T0Ka3aTeIbCTBA HOBBIX
(hopMys COKpaIEHHOTO YMHOKCHUS
70 Pemenue 3ana4 Ha JBUKEHME C Pemate TeKCTOBBIE 33/1a4H aNredpanyecKuM CrocoboM: MOIETHPOBATh 7.6

MOMOIIBIO YPABHEHMI

yCJIOBHE 331a4l PUCYHKOM, YEPTEKOM; TIEPEXOAUTH OT CIIOBECHOM
(GOPMYIMPOBKY YCIOBHS 33/1a4M K aJlreOpandeckoi MOJICIH IMyTEM




COCTABJICHUS YPABHEHMS; PEIIATh COCTABICHHOE YPABHEHHE

71 Pemrenue 3amay Ha IBUKEHUE C Pemate TekcTOBBIC 3a/1aUN ANTeOpPandecKUM CIIOCOOOM: MOJIEITUPOBATh 7.6
MIOMOIIIBIO YPaBHEHUN yCJIOBHE 3314l PUCYHKOM, YEPTEKOM; TIEPEXOAUTH OT CIIOBECHOM
(bOpMyIHUPOBKH YCIOBUS 33/1a4M K aJireOpandeckoi MoJIeiu myTéM
COCTABJICHUs YPaBHEHMsI; pElIaTh COCTABJIEHHOE YPAaBHEHUE
72 Pemenue 3amay ¢ nOMOIIBIO Pemate TekcTOBBIC 33/1a4N AITeOPaMUYEeCKUM CIIOCOOOM: MOJICIIUPOBATh 7.6
ypaBHeHuil. CaMocTosITENbHAS YCIIOBUE 331a4l PUCYHKOM, YEPTEKOM; IEPEXOAUTH OT CIOBECHOM
pabora Ne 18 (GhOpMYITUPOBKHU YCIIOBUS 3a7[a4H K aJIreOpandecKol MOJIETH MMyTEM
COCTAaBJICHUs YPaBHEHMSI; pElIaTh COCTABJIEHHOE YPAaBHEHUE
73 [ToaroToBKa K KOHTPOJIBHOW | BBIMONMHATE ACHCTBUSA ¢ MHOTOWICHaMH. J[oKa3biBaTh (GOPMYIIbl COKPAIIEHHOTO 7.1-7.6
pabote 1o Teme: YMHOXEHHUS (ISl IBYYJICHOB), IPUMEHSATh UX B MPEOOPa30BAHUN BEIPAKCHUH U
«MHOTOUIEHBI» BbIuncieHusX. [IpoBoauTh nccnenoBanus 11l KOHCTPYUPOBAHUS U
MOCTIeTYIOMIETO T0KA3aTeIbCTBA HOBBIX (DOPMYJT COKPAIIEHHOTO YMHOKCHUSI.
Pematsb 3apaun, cBoAsIMecs K JMHEHHBIM ypaBHEHUSAM. PeiaTs TeKCTOBbIE
3a/1a4M anredpanyecKuM CrocodoM: MOJIEIMPOBATh YCIOBUE 3aJa4l PUCYHKOM,
4epTeKOM; IEPEXOJIUTh OT CIOBECHOU (POPMYITHPOBKH YCIOBUS 33724 K
anredpanveckoi MoJIeH IMyTEM COCTaBJICHUS YPaBHEHHUS; peIllaTh
COCTaBJICHHOE ypaBHEHUE
74 KonTponbnas padora Ne7 no | BelnonHsATh AeiicTBUs ¢ MHOrouaeHaMu. Jloka3piBaTh GOpPMYIIbl COKPAIEHHOTO
TeMe: «MHOTOUJICHBD) YMHOXEHHUS (ISl IBYYJICHOB), IPUMEHATh UX B MIPEOOPa30BAHUU BBIPAKEHUH U
BbIUUCIIEHUX. [IpOBOANTE UCCIeIOBaHMS JUIsi KOHCTPYHPOBAHUS U
MOCTIEIYIONIEro T0Ka3aTeIbCTBA HOBBIX (DOPMYJ COKPAIIEHHOTO YMHOXKEHHS.
Pemate 3amaun, cBoasiMECs K JIMHEWHBIM YPaBHEHUAM. PemaTh TEKCTOBbBIE
3aJjauu anredpanyeckuM CrocoOoM: MOJETMPOBATh YCIOBHE 3ajaull PUCYHKOM,
YepPTEIKOM; IEPEXOAUTH OT CIIOBECHOU (DOPMYTHPOBKHU YCIOBHS 3a/1a4H K
anredpanveckoil MOJIeH MyTEM COCTaBJICHUS YPaBHEHHUS;, PEIIaTh
COCTaBJICHHOE YpaBHEHUE
I'maa VIII. Paznoxenune MHorousienoB Ha MHOXkHTeNH (16 gacoB)
75 Pabora Hax ommbkaMu. BoInonHATE pa3nokeHne MHOTOYJICHOB Ha MHOKUTENH, TPUMEHSISI CIIOCO0 8.1
Brinecenue obuero BBIHECEHHSI 00IIIETO MHOXKHUTENS 32 CKOOKH; MPUMEHSATH JIaHHBIN CIIOCO0 MpH
MHOHTEJISI 38 CKOOKH VIIPOIICHUN BBIPAXKCHHMA
76 PaznoxeHnne Ha MHOXKUTETE BEIMOTHATE pa3nokeHrne MHOTOWICHOB HAa MHOKUTEIH, IPUMEHSISI CIIOC00 8.1
yTEM BBIHECEHUS 00ILero BBIHECEHHUSI OOIIIEro MHOKHUTEIS 32 CKOOKU; TPUMEHSITh TJAHHBINA CIIOCO0 MpHU
MHOYHTEJIS 32 CKOOKH. VIIPOIICHNUHY BBIPAXKCHHIMA
77 Cokpatienue apooeii. BbINONHATE pa3nokeHre MHOTOWIEHOB Ha MHOKUTEIH, IPUMEHSS CIIOCcO0 8.1
CamocrositenbHas padota Nel9 |  BeIHeceHUs 0OIIET0 MHOXKHTENS 32 CKOOKH; MPUMEHSTh JaHHBIN cr1ocod npu
YIPOILIEHUN BBIPAKCHUI
78 Cnoco6 rpynmupoBKu BrImonHATE pa3iokeHne MHOTOUYJICHOB HA MHOYKUTEIH, IPUMEHSIST CITOCO0 8.2

IPYNIUPOBKY; NPUMEHSTh JAaHHBIM cI0co0 MpH YIPOIEHUH BBIPAKEHUH




79 Pa3noxeHne Ha MHOXUTEIN BhINONHATE pa3nokeHne MHOTOWICHOB HAa MHOKUTEIH, IPUMEHSS CIIOCO0 8.2
CIOCOO0M TPYNIHPOBKU IPYIIHUPOBKH; IPUMEHSTh JaHHBIN CITOCO0 MPH YIPOIIECHUN BBIPAKESHUH
80 Pa3noxxeHrne Ha MHOXUTEIN BbIMONHATE pa3nokeHrne MHOTOWICHOB Ha MHOKUTEIH, IPUMEHSIS CIIOCO0 8.2
CII0COOOM TPYIIIUPOBKH. IPYNIUPOBKY; TPUMEHSTH JaHHBIN CIIOCOO MPH YIPOIICHUH BBIPAKEHHH
CamocrosrenbHas padorta Ne2(
81 dopmyna pa3HOCTH KBagpaToOB | BBIMOMHATE pa3iokeHHe MHOTOWIEHOB HA MHOXKUTEIH, IPUMEHSS POpMyITy 8.3
Pa3sHOCTH KBaJIPaTOB; MPUMEHATH JaHHYIO (POPMYITy IPU YIPOIIEHUN
BBIpaKEHUI
82 DopMyJIbl pa3HOCTU U CYMMBI BhIMONHATE pa3nokeHne MHOTOWICHOB HAa MHOKUTEIH, IPUMEHSS (HOPMYJIbI 8.4
KyOOB Pa3HOCTU M CYMMBI KYOOB; IPUMEHSTH JaHHbIE ()OPMYJIBI TIPH YIIPOIICHUH
BBIPAKCHUN
83 ®opMyIbl pa3HOCTH BoInonHATh pasiiokeHre MHOTOUJICHOB Ha MHOKUTENH, TPUMEHSISI POpMYIIbI 8.3-8.4
KBaJ[paTOB, PA3HOCTH U CYMMBI | Pa3HOCTH M CyMMBI KyOOB, pa3HOCTH KBaJpaTOB; MPUMEHATH JaHHbBIE (DOPMYJIBI
KyOoB. CamocTosiTenbHas NIPY YIPOLICHUH BBIpaKCHUN
pabora No21
84 Pa3nosxeHne Ha MHOXKUTENIH C | BBIMOTHATE pa3inokeHre MHOTOWICHOB HA MHOXKUTEIH, IPUMEHSS pa3IndHbIC 8.5
MPUMEHEHHEM HECKOJIBKIX CTIOCOOBI; aHATTM3UPOBATH MHOTOUWIEH M PACcIiO3HABATh BO3MOKHOCTh
C1oco0oB MPUMEHEHHSI TOTO MJIM MHOTO MpUEMa pasIoKeHUsI ero Ha MHOYKHTEIH.
[TpumensaTh pa3znuyabie POPMBI CAMOKOHTPOJIS TIPU BHIITOTHEHUN
npeoOpa3oBaHui
85 PasnoxeHre Ha MHOKUTENHN ¢ | BBIMONHATE pa3ioKeHne MHOTOYJICHOB HA MHOYKUTEIH, TPUMEHSST pa3IIHbIe 8.5
MIPUMEHEHHEM HECKOJIBKUX CMOCOOBI; aHATM3UPOBATh MHOTOUJIEH M paclio3HaBaTh BO3MOKHOCTh
Croco0oB MPUMEHEHHSI TOTO WJIM MHOTO MPUEMA PA3IIOKEHHSI €0 Ha MHOYKHUTEIIH.
[TpumMeHsaTH paznuuHble GOPMBI CAMOKOHTPOJIS TIPU BBITOJTHEHUN
npeoOpa3oBaHUA
86 PasnoxeHre Ha MHOKUTENH ¢ | BBIMONHATE pa3ioKeHne MHOTOYJICHOB HA MHOYKUTEIIH, TPUMEHSS pa3IHIHbIe 8.5
IPUMEHEHHEM HECKOJIBKUX COCOO0BI; aHATM3UPOBATh MHOTOUJIEH M Paclio3HaBaTh BO3MOKHOCTh
crioco6oB. CamocTosTeNbHAS MPUMEHEHHSI TOTO WJIM MHOTO TPUEMA PA3IIOKEHHsI €T0 Ha MHOXKHUTEIH.
pabota Ne22 [TpumeHsaTH pa3znuyHbie GOPMBI CAMOKOHTPOJIS IPU BBITOJTHEHUN
npeoOpa3oBaHUA
87 Pemienue ypaBHeHmii ¢ [IpumMeHsTH pa3inokeHne Ha MHOXKHUTEIH K PELICHUIO YpaBHEHUN 8.6
TIOMOTIIBIO PA3JIOKEHHS Ha
MHOXHUTEITN
88 Pemenue ypaBHeHui ¢ [IpuMeHsTh pa3nokeHue Ha MHOXKUTENH K PELICHUIO YpaBHEHHM 8.6
MOMOIIBIO PA3JIOKEHHS Ha
MHOHUTEITN
89 ITonroroBka K KOHTPOJIBHOU BhINOTHATE pa3iioskeHne MHOTOUIEHOB HA MHOXKUTEINHN, IPUMEHSS pa3IMuHbIe 8.1-8.6

pabote no Teme: «Paznoxxenue
MHOT'OYJICHOB Ha MHOKUTCIIN»

CHOCO6BI; AHAJIM3UPOBATH MHOI'OYWICH M paClio3HaBaTb BO3MOKHOCTb
NPUMCHCHUS TOI'O WK UHOT'O HpI/IéMa Pa3JI0KCHUA €0 Ha MHOXUTCIIN.




[TpumeHsTH paznuyHbie GOPMBI CAMOKOHTPOJIS TIPU BHITOJTHEHUN
npeoOpazoBanuil. [IpuMeHsATh pa3noxkeHne Ha MHOXKHUTENIN K PEIICHUIO
ypaBHEHUN

90

Kontposnbnast pabora Ne 8 mo
teme: «Pasnoxenne
MHOTOYJICHOB Ha MHOKUTEIIH

BrimonaaTs Pa3I10KEHNE MHOI'OYJICHOB HA MHOXXUTEIIN, ITIPUMCHSAA pa3JIndHbIC

CHOCOOBI; aHATM3UPOBATH MHOTOWICH U PAaClO3HABATH BO3MOXKHOCTh
MIPUMEHEHHUSI TOT'O UM MHOTO MPUEMA PA3IIOKEHUS €r0 Ha MHOXKHUTEIIN.
[TpumensTh paznuyHbie GOPMBI CAMOKOHTPOJISI IPU BBITTOJIHEHUH
npeobpazoBanuil. [IpuMeHsTh pa3noxkeHne Ha MHOXKHUTENIN K PEIICHUIO
ypaBHEHUN

I'maBa 1X. YactoTa 1 BepOoSITHOCTH (7 4acoB)
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PaGora Hag ommoOkamu.
CrnyuaitHbie cOOBITUS

IIpoBOAUTE DKCIIEPUMEHTBI CO CIIY4aHBIMA UCXOAAMU, B TOM YHUCIIE C
IIOMOILIBI0 KOMITBIOTEPHOI'O MOJECIIMPOBAHUS, HHTEPIIPETUPOBATH UX
PE3YJIBTATHI.

9.1
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Cayuvaiinble COOBITHS

HpOBOI[I/ITB OKCIICPUMCHTBI CO CHy‘I&ﬁHLIMH ncxogamMu, B TOM 4HUCJIC C
IIOMOIIIBIO KOMIIBIOTCPHOT'O MOACIIMPOBAHUA, HHTCPIIPETUPOBATHL UX
PEC3YJIbTAThHI.

9.1
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YacToTa ciaydyaiiHOTO COOBITUS

Breraucnars YUCTOTY cnyqaﬁHoro CO6I)ITI/I$I; OLCHUBATHb BEPOATHOCTD C

IIOMOIIBIO YaCTOTHI, HOHy‘iGHHOﬁ OIIBITHBIM HYTéM; MMPOTrHO3UPOBATH YaCTOTY

HACTYIJICHUSA COOBITHSI TI0 €0 BCPOATHOCTHU.

9.2

94

YacroTa cnyyaifHOTO COOBITHS

Brrunciaars YUCTOTY cnyqaﬁHoro C06LITI/IH; OICHUBATH BECPOATHOCTD C

ITOMOIIIBIO YaCTOTBI, IOJTYYEHHOM OIBITHBIM MYTEM; IPOTHO3UPOBATH YACTOTY

HACTYIUJICHUS COOBITHS TIO €TO BCPOATHOCTH.

9.2
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BeposaTtHOCTh CiydaiiHOro
COOBITHSA

OI_IeHI/IBaTL BEPOATHOCTH C TOMOIIIBIO YaCTOTHI, HOHy‘IGHHOﬁ OIIBITHBIM l'Iy'TéM;

IIPOrHO3MPOBATh YACTOTY HACTYIIEHUSI COOBITHS 10 €70 BEPOSITHOCTH.
[IpuBOANTE MpUMEPHI CITyYalHBIX COOBITHH, B YACTHOCTHU JIOCTOBEPHBIX U
HEBO3MOKHBIX COOBITHH, MaNOBEpPOATHBIX cOObITUN. [TprBOIUTE MpUMEpPHI

PABHOBEPOSITHBIX COOBITHIH

9.3
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BeposiTHOCTB citygaliHOTO
COOBITHS

OHCHI/IBaTB BEPOATHOCTDH C MTOMOIIIBIO YaCTOThI, HOHy‘-IGHHOﬁ OIIBITHBIM HyTeM,

MPOTHO3UPOBATh YaCTOTY HACTYIUIEHUS COOBITHS IO €r0 BEPOSITHOCTH.
[IpuBOIUTE IPUMEPHI CITy4alHBIX COOBITHI, B YACTHOCTH JIOCTOBEPHBIX U
HEBO3MOXXHBIX COOBITHI, MaIOBEPOATHBIX COOBITHN. [IpUBOIUTH TpUMEpPHI

PaBHOBEPOSITHBIX COOBITUI

9.3
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KonTtponsHas padora Ne9 no
teMme: «Hacrora n
BEPOATHOCTb

ITpoBOANTB SKCIIEPUMEHTHI CO CIIY4alHBIMHU MCXO0JIaMH, B TOM YHCJIE C
MTOMOIIBIO0 KOMIIBIOTEPHOTI'O MOJIETMPOBAHUS, HHTEPIPETUPOBATH UX
pe3yabTaThl. BEIUUCIATE YUCTOTY CIIy4aifHOT'O COOBITHS; OLIEHUBATh

BEPOSTHOCTH C MOMOIIBIO YaCTOTHI, TOJYYEHHON OMBITHBIM MTYyTEM;
MPOTHO3UPOBATh YaCTOTY HACTYIUICHUS COOBITHS IO €r0 BEPOSITHOCTH.
[IpuBOIUTE IPUMEPHI CITYYaHBIX COOBITUH, B YACTHOCTH JJOCTOBEPHBIX U
HEBO3MOXKHBIX COOBITHI, MAJIOBEPOSTHBIX COOBITHI. [IpUBOIUTH IpUMEpPHI




PABHOBEPOSITHBIX COOBITHIA

IToBTOpenwue (8 yacoB)
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ITIoBTOpEHME 1O TEME:
«Pemenue 3a1a4 ¢ IOMOIIBIO
YpPaBHEHHUS

Pemarh TekcTOBBIC 3a/1a49M anTeOpandecKuM CIIOCOOOM: MOJICTTUPOBATh
YCJIOBHE 3371a4K PUCYHKOM, YEPTEIKOM; MIEPEXOAUThH OT CIIOBECHOMN
(GOpPMYIMPOBKH YCIOBHUS 33/1a49M K alreOpandeckoil MOJICH MyTéM

COCTaBJICHUS YPABHEHUS; pellIaTh COCTABJICHHOE YPaBHCHUE
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ITIoBTOpEHME 1O TEME:!
«CTeneHu ¢ HaTypaJlbHbIM
IIOKa3aTeaeM»

®opmMyIupoBaTh, 3aMMCHIBATH B CHMBOJINYECKOH (hopMe 1 000CHOBBIBATH
CBOMCTBA CTENEHU C HATypaJIbHBIM IIOKa3aTelleM, IPUMEHATh CBOMCTBA CTEIICHU
U1 IpeoOpa30BaHus BBIPAKEHUN U BBIYMCICHUN. BBIIOTHATE Iepebop Beex
BO3MO’KHBIX BAPHMAHTOB JUIs IlepecuyéTa 0ObEeKTOB UM KOMOMHALUH.
[TpuMeHATH MpaBUiI0 KOMOMHUPOBAHHOTO YMHOKEHUS JIJIS PEIICHUS 3a/1a4 Ha
HaXO0KJICHHUE Ynciia 00bEKTOB WIIM KOMOMHALIMH (JMaroHaad MHOTOYTOJIbHUKA,
PYKOTIOXAaTHsI, YUCIIO KOJOB, IU(POB, mapoiei u T.11.) PacoznasaTs 3amaun
Ha OIIPE/IEIICHUE YUCIIA IEPECTAHOBOK U BBIIIOJIHATH COOTBETCTBYIOIINE
BbIUHCIICHUSI
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[ToBTOpEHUE MO TEME
«Koopaunats! u rpaduxm»

N300pakaTh ynciia TOYKaMU KOOPAWHATHOM MPsIMOI, apbl YMCea TOUKaMU
KOOpPJMHATHOM MII0CKOCTU. CTPOUTH HAa KOOPAUHATHOM MJIOCKOCTH
reoMeTpHUECKUE U300paKeHNsI MHOXKECTB, 3a/1aHHbIX aJIredpanydecku,
ONMCHIBaTh MHOYKECTBA TOYEK KOOPAMHATHOM MIOCKOCTH (00J1aCTH,
OrpaHUYEHHBIE TOPU3OHTAIBHBIMU U BEPTUKAJIBHBIMU MPSIMBIMU U TIP.)
anredpandecKuMu cOOTHOIIEHUIMU. CTpoUTh rpaduKu MPOCTENHIINX
3aBUCUMOCTEH, 3aJJaHHBIX aNre0pandeckKiMU COOTHOLIECHUSIMHU, IPOBOANTH
HECJIOJKHBIE HCCIIEI0BAaHUS 0COOEHHOCTEH 3THX rpadukoB. MoaenupoBarsb
peabHble 3aBUCUMOCTHU TpadukamMu. YuTath rpadMKu peajibHbIX 3aBUCUMOCTEN
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IToBTOpEHME 1O TEME:
«Pa3noxxeHre Ha MHOKUTEIN

BbINOMHATE pa3iioskeHrne MHOTOYIEHOB HA MHOXKUTEIHU, IPUMEHSS pa3InyHbIe
CMOCOO0BI; aHATM3UPOBATh MHOTOUJIEH M paclio3HaBaTh BO3MOXKHOCTh
MIPUMEHEHUSI TOTO MJIM MHOT'O TPUEMA Pa3JI0KEHHs €r0 Ha MHOKUTENH.
[TpumeHsTHh paznudHbie POPMBI CAMOKOHTPOJIS IPU BHITIOTHEHUH
npeoOpazoBanuii. [[puMeHsTh pa3iokeHue Ha MHOKUTEN K PEIICHUIO
YPaBHEHUHU
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HtoroBast KoHTpoJIbHAs paboTa
0 JJMHUU aIMUHUCTPALUU

Pemath TekcTOBbIE 33124 HA MIPSMYIO U 00paTHYIO MPONOPLMOHAIBHbBIE
3aBucuMOCTH. CTpOUTh rpaKy MPOCTEUIINX 3aBUCUMOCTEH, 3a/laHHBIX
anredpandecKuMi COOTHOIICHUSIMH, TPOBOAUTH HECIIOKHbBIE UCCIIEA0BAHUS
ocoOeHHOCTeH 3THX TpadukoB. [IpuMeHsTH CBOWCTBA CTENEHU IS
npeoOpa3oBaHusl BRIPAKEHUN U BEIYHCIICHUN. PemaTh TeKCTOBBIC 3a/1auun
anreOpandeckuM CrocoOOM: MOJICIMPOBATh YCIIOBHUE 33/1a4l PUCYHKOM,
YEepTEKOM; IEPEXOAUTh OT CIIOBECHOM (POPMYIMPOBKHU YCIOBUS 3a/1a41 K
anreOpandeckoi MOAEIH IMyTEM COCTAaBIICHUS YpaBHEHUS; pellIaTh
COCTAaBJICHHOE ypaBHEHUE. BBINOIHATE pa3noXeHue MHOTOWICHOB HA




MHOKHUTEIH, TPUMEHSS pa3IMyHble CIIOCOObI; aHATM3UPOBATh MHOTOWIEH U
pacrno3HaBaTh BO3MOXXHOCTb IPUMEHEHUS TOTO WJIM MHOTO IPUEMA PA3JI0KECHHUS
€ro Ha MHOKUTEJIH. BRIYUCIATH YUCTOTY CIYy4aiiHOTO COOBITHS; OLIEHUBATh
BEPOATHOCTH C TOMOIIBIO YACTOTHI, IOTYYECHHON ONBITHBIM ITyTEM;
IIPOrHO3MPOBATh YACTOTY HACTYIIEHUSI COOBITHS 10 €70 BEPOSITHOCTH.
[IpuBOAUTE pUMEPHI CITy4alHBIX COOBITHH, B YACTHOCTHU JIOCTOBEPHBIX U
HEBO3MOXKHBIX COOBITHH, MaJIOBEPOATHBIX COOBITHIA. [ [pUBOIUTH IpUMEpPHI
PABHOBEPOSITHBIX COOBITHI
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PaGora Hajg ommOkamMu

Pemrate TeKCTOBBIE 331a4K HA IPSAMYIO U O0OpaTHYIO IPOMOPLHUOHATIBHBIE
3aBucuMocTd. CTpouTh rpaduky NPOCTENIINX 3aBUCUMOCTEH, 3a/laHHbIX
anredpandecKuMu COOTHOIIEHUSMHU, IPOBOAUTDH HECIIOKHbBIE UCCIIEA0BAHUS
ocoOeHHOcTeH 3THX rpadukoB. [IpuMeHsTh CBOWCTBA CTENEHU AJIS
npeoOpa30BaHMsl BRIPAXKEHUN U BEIYMCICHUN. PemaTe TekcToBbIE 3a1a4n
anreOpandeckuM crocoOOM: MOJICIMPOBATh YCIIOBHUE 331a4l PUCYHKOM,
YEePTEIKOM; IEPEXOAUTH OT CIIOBECHOH (HOPMYTHPOBKHU YCIOBUS 3a/1a4H K
asireOpandeckoi MOAEIH MyTEM COCTaBJICHUs YpaBHEHUS; pelllaTh
COCTaBJICHHOE YpaBHEHUE. BBINIOJIHATH pa3iIoKEHUE MHOTOWICHOB Ha
MHOKHUTEIH, IPUMEHSS pa3IMyHble CII0COObI; aHATU3UPOBATh MHOTOWIEH U
pacIo3HaBaTh BO3MOXKHOCTh IIPUMEHEHMS TOTO WJIM MHOTO IIPUEMA PA3II0KEHUS
€ro Ha MHOXKUTENU. BRIUHCIATS YUCTOTY CIy4aiiHOTO COOBITHS; OLIEHUBATh
BEPOSITHOCTH C IIOMOIIBIO YACTOTHI, OJY4YEHHOW ONIBITHBIM ITYTEM;
IPOTHO3UPOBATh YaCTOTY HACTYIUIEHUS! COOBITHS IO €r0 BEPOSITHOCTH.
[IpuBOIUTE IpUMEPHI CITy4alHBIX COOBITHI, B YACTHOCTH JIOCTOBEPHBIX U
HEBO3MOXKHBIX COOBITHI, MaIOBEPOATHBIX COOBITUN. [IpuBOIUTH TpUMEpPHI
PaBHOBEPOSITHBIX COOBITUI
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IToBTOpEHME 11O TEME:
«Pemienne ypaBHEHUI»

IlepexoauTh OT ClIOBECHOM (hOPMYITUPOBKHU YCIOBUS 33/1a4M K anredpanyeckon
MOJIETIU ITYTEM COCTaBJIeHUs ypaBHeHUs. [[pOBOIUTH TOKa3aTebHbIE
paccyX/IeHHs O KOPHSAX YPaBHEHHUs C OIIOPOM Ha ONPENIETICHHs] KOPHS.
OO0bscHATH U HOPMYIIHPOBATH MTpaBUIIa MPeoOpa30BaHus ypaBHEHUH.

KoHcTpynpoBaTh allropuT™ pelieHNs TUHEHHBIX YPaBHEHUH, PacllO3HABATh
JUHEIHbIE YpaBHEHUS, peIIaTh JUHEHHbIE YPaBHEHUS, a TAKXKE YpaBHEHMUS,
CBOJISIIIMECS] K HUM, C TOMOIIBIO MPOCTEUIINX MPeoOpa30BaHUM.
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IToBTOpEHME 1O TEME:
«Pa3noxxeHre Ha MHOKUTEIN

BBITTONHATE pa310KeHNe MHOTOWIEHOB HA MHOYKUTENH, IPUMEHSIS PA3IMYHbIE
CMOCOOBI; aHATM3UPOBATh MHOTOUIEH M paclio3HaBaTh BO3MOKHOCTh
MIPUMEHEHHUSI TOT'O WJIM MHOTO MPUEMA PA3IIOKEHUS €r0 HA MHOKHUTEIIN.
[IpumensaTh paznuyHbie GOPMBI CAMOKOHTPOJIS IPU BITTOJIHEHHH
npeoOpa3oBanuil. [IpuMeHATh pa3iokeHne Ha MHOXKHUTEIH K PELLICHHIO
YPAaBHEHUHU







