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HopmaTuBHYIO IpaBOBYI0 OCHOBY IPOTPaMMEI 110 Y4eOHOMY Kypcy «Matemarukay it 8-9 Kilacca COCTaBJISIOT CIEIyIOUINe JOKYMEHTHI:

- ®epepanpHbli 3aK0H 0T 29 nexadps 2012 r. 273 — @3 «O6 obpazoBanuu B Poccuiickoit @enepanumny;

- DenepanbHBIA TOCYIAPCTBEHHBIM 00pa30BaTENBHBIN CTaHAAPT OCHOBHOIO oOIIero oopazoBanus (mpuka3 MuHHCTepCTBa 00pa30BaHUS M HAYKU
Poccuiickoit @enepanuu ot 31 mas 2021 r. Ne287

- OcHoBHas obOpa3oBatenbHas nmporpamma OO

- ABTOpckas (wim nmpumepHasi) nporpamma noj peaakiuen ['.B.Jlopodeesa u ap, JI,C.Atanacsina u ap.

Hannast pabodvasi mporpaMma opueHTHpoBaHa Ha ucnoibzoBanne YMK, «Anredpa 8-9»YMK I'.B.[Jopodeer, N.®. lapeirun, C.b.CyBopoBa u ap.
(M.: IIpoceemenue) «l'eomerpus 8- »YMK JI.C. Aranacan, B.®. byry3osa, C.b.Kagomuesa, O.I'. Tlo3usak, U.M. FOgunoii. (M.: IIpocBeuenue) |,
MaremaTtuka .

W3yueHne MaTeMaTHKy Ha YpOBHE OCHOBHOTO 00IIero 00pa30BaHus HAIIPABICHO HA JOCTIDKEHHE CICAYIONINX HesIe:
- OBJIQJICHUE CHCTEMOW MaTeMaTWYEeCKUX 3HAHWHA M YMEHWH, HEOOXOMUMBIX /ISl TMPUMEHEHHS B TPAKTUYECKON JEATEIEHOCTH, M3YyYCHUS CMEXKHBIX
JMCUUTUINH, TIPOJIOJKEHHS] 00pa30BaHuUs;
- MHTEJUIEKTyaIbHOE DPa3BUTHE, (HOPMHUpPOBAHHME KAYECTB JIMYHOCTH, HEOOXOJMMBIX YEJIOBEKY Ul IIOJHOIIEHHOW >KM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MaTEeMaTHYECKOH NEATETPHOCTH: SICHOCTH U TOYHOCTH MBICTH, KPUTHYHOCTH MBIIUICHUS, HHTYUIIHH, JOTHYECKOTO MBIIUICHUS, SJIEMEHTOB
ATOPUTMUYECKOH KYJIBTYPHI, TPOCTPAHCTBEHHBIX MPEICTABICHHIA, CIIOCOOHOCTH K MPEOI0JICHUIO TPYAHOCTEH;
- opMupoBaHUE MpENCTaBICHUH 00 UACSIX W METOJaX MAaTeMaTHKH KaK YHHBEPCAILHOTO S3bIKa HAYKHM M TEXHUKH, CPEICTBAa MOJCIHPOBAHUS SIBICHUHA U
MIPOLIECCOB;
- BOCIIMTaHHWE KYJIbTYPHl JIMYHOCTH, OTHOIIEHHS K MaTEeMaTWKE KaK K YacTH OOIIEYeTOBEYECKOW KYIbTYpbI, (hOPMHUPOBAHHE TOHUMAHUS 3HAYUMOCTH
MaTeMaTHKH JJI HAyYHO-TEXHUYECKOTO Mporpecca

Cpoxu peanuzanuu Paboueit mporpammsr 2023-2025r.r.
8—9 knaccax mapayieIbHO U3Y4aroTCs IpeaMeThl «Anredpa» u «l eoMeTpus».

Kiacc Koi-Bo yacos B Koi-Bo Henenb Koi-Bo yacos 3a

HEJIEINI0 rof Anrebpa I"'eomeTpus
8Kiacc 5 34 170 102 68
9xiacc 5 34 170 102 68

IInanupyemsble pe3yJbTaThbl 0CBOCHHS Y4e0HOro Kypca.

JInuHOCTHBIE YHHBeEPCAJbHbIC Y4eOHbIe JeHCTBHSA



1. Poccuiickas rpaxaaHckasi WIEHTHMYHOCTH (IIATPUOTH3M, yBaxkeHHUE K OTeuecTBy, K IpPOIUIOMY M HACTOSILIEMY MHOTIOHAlMOHAJIBHOTO Hapoja
Poccun, 4YyBCTBO OTBETCTBEHHOCTHM W jgoira nepen Pomunol, uneHtudukamus cebs B kauecTBe TpaxkaaHuHa Poccuu, cyObEKTHBHAs 3HAYMMO CThb
UCIIOJIb30BAHUSI PYCCKOTO S3bIKa M S3BIKOB HApoaoB Poccuu, oco3HaHHE W ONIYIIEHHE JHYHOCTHOW CONPHYACTHOCTU CYAbOE POCCHHCKOTO Hapona).
Oco3HaHMe 3THUYECKON MTPUHA]IEKHOCTH, 3HAHUE UCTOPUH, SI3bIKa, KYJIbTYPhI CBOET0 Hapo/a, CBOEro Kpasi, OCHOB KyJIbTYPHOTI'O Hacieaus HapoaoB Poccuu
U 4eJoBeuecTBa (MIAEHTUYHOCTh YEJIOBEKAa C POCCHUMCKOW MHOIOHAMOHAJIBHOM KyJIbTYpOM, CONPUYACTHOCTh WCTOPUM HApPOJOB U TOCYIApCTB,
HaxXOJMBIIMXCS Ha TEPPUTOPUM COBpeMeHHOW Poccum); uHTEpuOpu3alusg T'yMaHUCTHUYECKUX, JEMOKPAaTHYECKMX M TPAAULIMOHHBIX LIEHHOCTEH
MHOTOHAIIMOHAIBHOIO poccuiickoro oduiectBa. OCO3HaHHOE, YBaXKUTEIBHOE U JOOPOXKENATEIbHOE OTHOIIEHUE K UICTOPUH, KYJIbTYPE, PEJIUTUH, TPaIuLUsIM,
SI3bIKaM, LIEHHOCTSIM Hapo10B Poccuu u Hapo10B Mupa.

2. ['OTOBHOCTH M CIOCOOHOCTH OOYUAIOIIMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE MOTHBAIIMM K OOYUYEHUIO U TTO3HAHUIO; TOTOBHOCTD U
CIIOCOOHOCTh OCO3HAHHOMY BBIOOpPY M MOCTPOEHUIO JalbHEWIEeH HHIUBUAYAIILHON TPAaeKTOpUU 00pa3oBaHus Ha 0a3e OpUEHTHUPOBKU B MUpE Ipodeccuil u
podeccHOHAbHBIX IPEANOUYTEHUH, C YIETOM YCTOMYMBBIX MO3HABATEIbHBIX HHTEPECOB.

3. Pa3BuToe MOpallbHOE CO3HAHHWE M KOMIIETEHTHOCTh B PEUICHHMH MOpPajbHBIX MPOOJEeM Ha OCHOBE JIMYHOCTHOTO BbIOOpPA, (hOpMHpOBaHUE
HPAaBCTBEHHBIX YYBCTB WU HPABCTBEHHOI'O TOBEJCHHS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM MOCTYNKaM (CIIOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPILIEHCTBOBAHHIO; BEPOTEPIIUMOCTD, YBAXKUTEIbHOE OTHOUIEHHE K PETUTMO3HBIM UyBCTBaM, B3IJISJIaM JIFOJIEH UM UX OTCYTCTBHIO;
3HaHME OCHOBHBIX HOPM MOpaJH, HPAaBCTBEHHBIX, TYXOBHBIX HIEAJIOB, XpPAaHUMBIX B KYJIbTYPHBIX TPaIUIUsIX HapoA0B Poccuu, roTOBHOCTh HA UX OCHOBE K
CO3HATEIBHOMY CaMOOTPAaHMYEHHIO B IOCTYNKAaX, MOBEICHMH, PACTOYMTEIBHOM MOTPEOUTENBCTBE; CHOPMHUPOBAHHOCTh MPEACTABICHUNH 00 OCHOBAax
CBETCKON ATUKHM, KyJIbTYPbl TPAJAULMOHHBIX PEJIUTHH, UX POJIM B Pa3sBUTHU KyJIbTYpbl U McTOpuU Poccuu u 4enoBeuyecTBa, B CTAHOBJICHUH I'PaXkJJaHCKOTO
o0IecTBa M POCCHUICKOW TOCYIapCTBEHHOCTH; NMOHMMAaHWE 3HAYCHHs HPABCTBEHHOCTH, BEpbl M DEIUTHH B JKM3HU YEJIOBEKa, CEMBbU U OOIIECTBA).
ChopMUpOBaHHOCTh OTBETCTBEHHOI'O OTHOLICHMS K YUEHHIO; YBAXKUTEIBHOIO OTHOLIEHUS K TPYy, HAIMYME ONbITA YYaCTHUs B COLIMAIBHO 3HAUUMOM TpY/IE.
Oco3HaHue 3HaueHMsI CEMbH B JKU3HU YEJIOBEKa M OOLIECTBA, MPUHATHE LEHHOCTU CEMEMHOM XKU3HH, YBAKUTEIbHOE U 3a00TIMBOE OTHOLIEHUE K WICHAM
CBOEH CEMBH.

4. ChopMHpOBaHHOCTH LEIOCTHOIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW IMPaKTUKU,
YUUTBIBAIOIIETO COIUANBHOE, KYIBTYPHOE, S3bIKOBOE, JYXOBHOE MHOI000pa3ue COBPEMEHHOTO MUPA.

5. Oco3HaHHOE, YBOXHUTEIbHOE U J0OpOKeNIaTelbHOe OTHOIICHHE K JAPYroMy 4elOoBEKy, €ro MHEHHIO, MHPOBO33PEHHIO, KYIbTYpe, S3bIKY, Bepe,
IpaXJIaHCKOW TO3HUIUU. ['0TOBHOCTh M CHIOCOOHOCTh BECTH JUAJIOT C JPYTUMH JIFOJABMHU U JOCTUTaTh B HEM B3aMMOTIOHMMAaHUs (MIACHTU(UKAIMS ceOsl Kak
MOJIHOTIPABHOTO CyObeKTa OOIIeHHs], TOTOBHOCTh K KOHCTPYUPOBaHHUIO 0Opa3a mapTHepa Mo JUalory, TOTOBHOCTh K KOHCTPYUPOBAHUIO 00pa3a JA0MyCTUMBIX
Croco00B uanora, TOTOBHOCTh K KOHCTPYHPOBAHHUIO MpoIlecca TUAOra Kak KOHBEHIIMOHUPOBAHUS WHTEPECOB, MPOIEAYpP, TOTOBHOCTh M CIOCOOHOCTh K
BEJICHUIO TIEPETOBOPOB).



6. OCBOCHHOCTh COIMAJIHBIX HOPM, IPaBWJI MOBEACHUS, pojied M (HOopM COIMANIBbHON KHU3HH B Ipylnax M coOOLIecTBaX. YdyacThe B HIKOJIHLHOM
CaMOylpaBJICHUN U 06L[I€CTB€HHOI>'I JKM3HHU B NpCACIaX BO3PACTHBIX KOMHGTGHL[I/II;'I C Y4YCTOM PCruOHAJIBbHBIX, 3THOKYJIBTYPHBIX, COLOUAJIBHBIX U
AKOHOMHYECKUX 0COOEHHOCTEH ((hopMHpPOBaHHME TOTOBHOCTH K YYaCTHIO B IPOIECCE YIOPSAOYCHHSI COIUANBHBIX CBS3€H M OTHOIICHHWH, B KOTOPHIE
BKIIFOYCHBI MW KOTOPBIC q)OpMI/IpYIOT CaMHu y4dalucecCsda, BKIIIOUCHHOCTb B HCIOCPCACTBCHHOC TIPAXKAAHCKOC YJYAaCTHC, TI'OTOBHOCTb Y4YaCTBOBAThH B
KU3ZHEACSITEIIBHOCTH TOJAPOCTKOBOTO OOIIECTBEHHOTO OOBEIMHEHHUS, MPOJYKTUBHO B3aWMOJCUCTBYIOIIETO C COLMAIBHOW CpEod W COIHAIbHBIMU
WHCTUTYTaMH; HICHTU(QUKAIUS ce0sl B KadyecTBE CYOBEKTa COIMAIBHBIX NPEeoOpa3oBaHMN, OCBOCHHE KOMIIETEHTHOCTEH B cdepe OpraHM3aTOPCKOM
ACATCIIBHOCTH,; HMHTCPHUOPU3AILUA LIGHHOCTGI71 CO3UAaTeCiIbHOI'O OTHOHIICHHUA K Opr)KaIOHIGf/'I I[GP'ICTBHTGJII)HOCTH, HGHHOCTCfI COMAJIBHOIO TBOPYECCTBA,
IIEHHOCTHU HpOIIyKTPIBHOfI opraHu3anun COBMECTHOU ACATCIIBHOCTH, CaMOpCain3dallii B I'PYIIIIC U OpraHU3allui, HECHHOCTH «APYTroro» KakK paBHOIIPABHOTIO
napTHepa, GopMUpPOBaHHE KOMIIETCHIIMM aHalW3a, MPOEKTUPOBAHUSA, OpraHU3AIMH JNEATEIbHOCTH, pe(IeKCHr M3MEHEHUM, CoCOO0B B3aMMOBBITOHOTO
COTPYIHHMYECTBA, CIIOCOOOB peaau3aii COOCTBEHHOTO JIMIEPCKOTO MOTEHIINANIA).

7. CdhbopMHPOBAHHOCTh IIEHHOCTH 3J0pPOBOTO M 0€30MacHOTr0 o0pasa >KU3HHW; WHTEPUOPH3ALUS TMPaBUIl HHAWUBUIYATHHOTO U KOJUJIEKTMBHOTO
0€e3011aCHOTO IIOBCACHUA B qpeSBBIqaﬁHBIX CUTyallUAX, YI'POXAOIIUX XU3HU U 3J0POBBIO J'IIO)ICﬁ, IMpaBUJI MIOBECACHHUA HA TPAHCIIOPTE U HA I0pOrax.

8. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHUS 4Yepe3 OCBOEHHE XYJIOKECTBEHHOI'O Hacienus HapoaoB Poccum M mupa, TBOPUECKOW IEATENBHOCTH
ACTETUYECKOTO  XapakTrepa (CIOCOOHOCTh TOHHMMATh  XY/IO)KECTBEHHbIE IPOU3BEACHHUS, OTPAKAIOLUIME pa3Hble ATHOKYIbTYPHBIE TPaJUIINY;
c(OpMHUPOBAHHOCTH OCHOB XY/I0KECTBEHHON KyJIbTYpbl 00y4JaIOUIUXCs KaK YacTH UX OOLIeH TyXOBHOM KyIbTYphI, Kak 0CO0O0T0 criocoda Mo3HaHUS KU3HU U
CpEeICTBa OpraHu3alliy OOIIEHHUS; 3CTETUYECKOE, IMOLIMOHAILHO-IIEHHOCTHOE BUIEHUE OKPYXKAIOLIEr0 MHUpPA; CIOCOOHOCTh K AMOLMOHAIBHO-IIEHHOCTHOMY
OCBOEHHUIO MHpPA, CAMOBBIPAKEHUIO U OPUEHTALIUH B XyJ0KECTBEHHOM M HPAaBCTBEHHOM MPOCTPAHCTBE KYJIbTYpPbI; YBAXKEHUE K UCTOPUU KYJIbTYPbl CBOErO
OteuecTBa, BBIPRKEHHOM B TOM 4HCI€ B MOHMMAHMM KpacoThl YEJOBEKa; MOTPEOHOCTh B OOIIEHHMH C XYHO0KECTBEHHBIMU IPOU3BEACHUSIMH,
c(OpPMUPOBAHHOCTH AKTUBHOTO OTHOIICHHUSI K TPAJAULIUAM XYI0KECTBEHHOM KYJIbTYpPbl KaK CMBICIIOBOM, 3CTETUYECKOI U TMYHOCTHO-3HAUMMOM 1IEHHOCTH).

9. C(bOpMI/IpOBaHHOCTB OCHOB JKOJIOTHYSCKOM KYJBbTYPHI, COOTBeTCTBYIOIHCI;'I COBPEMCHHOMY YPOBHIO 3KOJIOTMYCCKOI'0 MBIIIJICHUA, HAJIMYUE OIIBITA
9KOJIOTHYCCKHU OpHGHTHpOBaHHOﬁ pCQ)HeKCHBHO'OHeHO‘lHOﬁ n HpaKTquCKOﬁ ACATCIIBHOCTU B XHW3HCHHBIX CUTYyalUsIX (FOTOBHOCTB K HCCIICOOBAaHHIO
IpUupoabl, K 3aHATUAM CEbCKOXO3SiCTBEHHBIM TPYAOM, K XYIAOKCCTBCHHO-3CTCTUYCCKOMY OTPAXKCHHUIO IIPUPOJbLI, K 3aHATHAM TYpHU3MOM, B TOM YHCIIC
9KOTYPU3MOM, K OCYIICCTBJIICHUIO HpHpO,Z[OOXpElHHOfI ,Z[eHTCJ'ILHOCTI/I)

MeTtanpeaMeTHbIe YHHBeEPCAJIbHbIC YU4eOHbIC qeiiCTBUS

YYI Y4eHHK HAYYNTCH Yuenuk nonywum 603moxcnocmo nayuumuocs
PeryasituBubie L[€JIETI0JIaraHu0, BKIIK0Yasi IOCTAHOBKY HOBBIX LICJIEH, CamMocmosamenbHo Cmasums Hogbvle yuebHvle
YHHBepCaJIbHbIE npeoOpa3oBaHue MPAKTHUECKON 3a]auil B IO3HABATENIbHYIO; yenu u 3adaqu;




yuyeOHbIe * CaMOCTOSATEIHLHO aHATU3UPOBATH YCIOBUS JOCTHKCHHUS 1IETTN * NpU NIAHUPOBAHUU OOCMUIICEHUSL Yeell
aeficTBUA Ha OCHOBE y4CTa BBIJICJICHHBIX YUUTEJIEM OPUEHTUPOB JACUCTBUSL | CAMOCMOAMENbHO U AOEK8AMHO YYUmMbl&ambs
B HOBOM Y4€0OHOM MaTtepHale; VCA08USL U CPEOCMBA UX OOCHUNCEHUS,
* IJITAHUPOBATH MYTH JIOCTHKCHHUS 1IEJICH; * OCywecmaisims NO3HABAMENbHYIO pehiekcuro
* YMETh CAMOCTOSITEIILHO KOHTPOJIMPOBATH CBOC BPEMSI H 8 OMHOWEeHUU OeUCMBULL NO PeULeHUIO V4eOHbIX
YIIPaBJIATH UM; U NO3HABAMENbHBIX 3A0aY;
* IPUHUMATH PEIICHUS B MPOOICMHON * A0eK8AMHO OYEHUBAMDb CEOU BO3MONCHOCMU
CUTYaIlUU Ha OCHOBE IIEPETOBOPOB; docmudiceHuAyenu onpeoenieHHol CLOHCHOCMU 8
* OCYIIECTBJIATh KOHCTATHPYIOIIHNA U PA3UYHBIX chepax camocmosmebHol
MIPEIBOCXHINAIONTUN KOHTPOJIb TI0 PE3YABTATY U TI0 CIIOCO0Y oessmenbHOCmu;
JCUCTBYS; aKTyaJIbHBIA KOHTPOJIb HA YPOBHE IMPOHM3BOJILHOTO * OCHOBAM CAMOPe2YNIAYUU IMOYUOHATIbHBIX
BHUMAaHHS, COCMOSIHULL,
* aJICKBAaTHO CAMOCTOSITEIILHO OI[CHUBATH ITPABUIIBHOCTh * npuIacams 80Jie8vle YCUIUsL U NPeo0o1e8ams
BBITIOJTHEHUS JICUCTBHS U BHOCHTh HEOOXOIUMBIC KOPPEKTUBEI B | mpyOHOCMU U NPENSMCMeUs Ha nymu
WCIIOJIHEHUE KaK B KOHIIE JICUCTBUS, TaK U 10 X0y €ro docmudiceHust yenel.
peann3aimm;
Ilo3naBaTeJbHBIE OCHOBAM peajiM3alluM IIPOCKTHO- . Onpeaeﬂﬂmb Heobxooumbvle Kiioyesvle

YHHMBeEpCaJbHbIe Y4eOHbIe
nefcTBus

WCCIIEIOBATEIILCKOM IeSITeTbHOCTH,

* IPOBOJUTH HAOIOICHNE U SKCIIEPUMEHT MOJT PyKOBOICTBOM
YUUTES;

* OCYUIECTBJIATH PaCIIMPEHHBIN OUCK

WH(POPMAIIUU C UCTIOIB30BAHUEM PECYPCOB OMOIMOTEK U
Hutepnera;

* cO3/1aBaTh ¥ NMPeoOpa30BbIBATE MOJIEIH U CXEMBI JIJISl pEeLICHUS
3azay;

* OCYILIECTBJISATH BEIOOP HanboJee

3¢ deKTUBHBIX CIIOCOOOB pEelIeHUs 3a/1a4 B 3aBUCUMOCTHU OT
KOHKPETHBIX YCIIOBUIA;

* TaBaTh OTpE/ICTICHUE MMOHATHUSM;

* YCTaHABIIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U;

* OCYIIECTBIIATH JIOTUYECKYIO OMEPALIUIO

YCTaHOBJICHHS POJIOBUAOBBIX OTHOIICHU, OTpaHUYCHHE
MOHSTHUS,

* OCYIIECTBIIATH CPAaBHEHHE, CEPUALIUIO U KIIaCCU(DUKAIIUIO,
CaMOCTOSITENILHO BBIOMpPAasi OCHOBAHUS U KPUTEPUU TS
yKa3aHHBIX JIOTHYECKUX OTepaluii;

NOUCKOBblE CI08A U 3aNPOChl;
* ocyuecmsname 83aumooelucmsue ¢
9NeKMPOHHBIMU NOUCKOBLIMU CUCEMAMU,
cnoeapAmu;

*  popmuposamev MHONICECMBEHHYIO bLOOPK) U3
HOUCKOBbIX UCMOYHUKO8 OJIs1 00beKmusu3ayuu
Pe3yIbmamos noucKa;

*  COOMHOCUMDb NOJYYEeHHbLe Pe3VIbmambl
HOUCKa co ceoell 0esimeibHOCHbIO




* CTPOUTH JIOTHYECKOE PACCYKJICHUE,

BKJIIOYAIOIIEE YCTAHOBJICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3EH;
* OOBSICHSTB SIBIICHUS, IPOIIECCHI, CBSI3U M OTHOIICHWS,
BBISIBJISICMBIC B XOJI€ HCCIICIOBAHNS;

* OCHOBaM 03HAKOMUTEJIHHOT0, U3y4aloIero, yCBauBaroIero u
IIOMCKOBOTO YTCHUS;

* CTPYKTYpUPOBATH TEKCTHI, BKJIFOYAsi YMEHUE BBIJICISITH TJIABHOE
¥ BTOPOCTEIICHHOE, TJIABHYIO UJICI0 TEKCTa, BRICTPAUBAThH
IIOCJIEJOBATEIILHOCTh OIMCEIBAEMbBIX COOBITHIA;

KoMmyHHKaTUBHBIE
YHHMBepcaJjbHble y4eOHbIe
JHeHCTBUA

* YYUTHIBATh PAa3HBIC MHCHHSI H CTPEMHUTHCS K KOOPIMHAIIHH
Pa3UYHBIX TTO3UITUH B COTPYIHUYECCTBE;

* popMynIMpoBaTH COOCTBEHHOE MHEHHUE U TIO3UIIHIO,
apryMEHTHPOBATh U KOOPIUHUPOBATH €€ C TIO3UIHSIMH
MapTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIIETO pEIIeHUs
B COBMECTHOM JESATCIHLHOCTH;

* YCTaHABIIMBATh U CPABHHUBATH Pa3HBIC TOUKH 3PEHUS, TIPEIKIC
4eM MPUHUMATh PEIICHHS U JeNIaTh BBIOOD;

* APryMEHTHPOBATh CBOIO TOUKY 3pEHUS, CIIOPUTh U OTCTAaUBATh
CBOIO MTO3UITNIO HE BPaXKACOHBIM ISl ONIITOHEHTOB 00pazoM;

* 33/1aBaTh BOIMPOCHI, HEOOXOUMbIE JJIsl OpraHU3alUH
COOCTBEHHOU IEATEILHOCTH U COTPYIHUYECTBA C TTAPTHEPOM;

* OCYUIECTBJIATh B3aUMHBINH KOHTPOJIb

* YUUTHIBATh U KOOPAWHUPOBATH OTIUYHBIE OT COOCTBEHHOM
MO3UIUH JIPYTHUX JIIOJIEH, B COTPYTHUYECTBE;

* YUUTBHIBATh pa3Hble MHEHHS U HHTEPEChl 1 000CHOBBIBATH
cOOCTBEHHYIO MMO3UIINIO;

* IOHUMATh OTHOCUTEILHOCTh MHEHHUH U MOJIX0JI0B K PELICHHIO
npoOJIeMBlI;

* IPOJAYKTUBHO pa3pemiath KOH(MIUKTHI HA OCHOBE
y4CTAaMHTEPECOB U MO3UIIMK BCEX YUACTHUKOB, TIOMCKA U OLIEHKH
aIbTEPHATUBHBIX CIIOCOOOB pa3perieHust KOH(INKTOB;
JIOTOBAPUBATHCS U MIPUXOIUTH K OOIIEMY PEIICHHUIO B
COBMECTHOM AEATETHbHOCTH, B TOM YHCIIE B CUTYallMH
CTOJIKHOBEHUSI UHTEPECOB;

* OKa3bIBATh MOJJEPIKKY U COACUCTBHUE TEM, OT KOTO 3aBUCHUT

oCyujecmenams KOMMYHUKAMUBHYIO peieKcUio
KAK 0CO3HAHUE OCHOBAHUL COOCMEEHHbIX
Oelicmeuti u Oeticmsuti napmuepa;

* 68 npoyecce KOMMYHUKAYUu 00CMAamoyHo
MOYHO, NOCIEA08AMENbHO U NOTIHO NEPeddsamy
napmuepy HeooxXo0UMy0 UHGOpMayulo Kaxk
opuenmup 0Jisk NOCMPOEHUsL OeUCMBUs,

* gcmynamo 6 0uanoe, a MaKice y4acmeosams 8
KOJLIEKMUBHOM 00CyHcOeHUuU npod.iem,
YUacmeosams 6 OUCKYCCUU U APSYMEHMUPOBAMb
CBOI0 NO3UYUIO, 81A0ENb MOHOIOSUYECKOU U
ouanozu4ecko popmamu pedu 8
COOMBEMCMBUL C PAMMAMUYECKUMU U
CUHMAKCUYECKUMU HOPMAMU POOHO20 SI3bIKA,

* C1e0068aMb MOPAILHO-IMUYECKUM U
NCUXONOSUHECKUMNPUHYUNAM OOWeHUsL U
COmMPYOHUYECmMEd HA OCHOBE YBANCUMETbHOZO
OMHOULEHUsL K NAPMHEPAM, GHUMAHUSL K
JUYHOCMU OPY2020, A0eK8AMHO20
MEHCTUHHOCIHO20 80CNPUSIMUSL, 20MOBHOCMIU
A0eK8aAMHO peazupo8ams Ha HYHCObl OPYIUX, 8
YACMHOCMU OKA3bL8AMb NOMOWD U
IMOYUOHATILHYIO NOOOEPIHCKY NAPMHEPAM 6
npoyecce 0ocmudiceHus oouet yeuu
COBMECMHOU OesIMEbHOCMUL;




JOCTH)KEHHUE LIETH B COBMECTHOM NI TENbHOCTH;

OKa3bIBaTh B COTPYJHUYECTBE HEOOXOAMMYIO B3aUMOIIOMOIIIb;
* aJICKBaTHO HCIIOJIb30BATh PEUb JJIs INIAHUPOBAHUS U
PETyISIIH CBOCH NIESTETbHOCTH;

* aJICKBAaTHO MCMOJIb30BaTh PEUYEBBIEC CPEJICTBA AJISl PELICHUS
Pa3IUYHBIX KOMMYHUKATHBHBIX 3aJ1a4; BJIAJICTh YCTHOM U
MMHUCbMEHHOM PEUbIo;

CTPOMTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKAa3bIBAaHUE,

* OPraHU30BBIBATH U IJITAHUPOBATH YUEOHOE COTPYIHHUYECTBO C
YUUTEJIEM U CBEPCTHUKAMHU, OTIPEICIIAT e U (DYHKITHH
YYaCTHHUKOB, CIIOCOOBI B3aUMOCHCTBUS; INIAHUPOBATH 00IINE
croco0Obl padoThI;

* paboTaTh B rpyIie — yCTaHaBIMBaTh paboune OTHOIICHHUS,
3¢ (GEeKTUBHO COTPYTHUYATH U CIOCOOCTBOBATH
MIPOTyKTUBHOM KOOTICPAITUH; HHTETPHPOBATHCS B TPYIIITY
CBEPCTHHUKOB U CTPOUTH MPOTYKTUBHOE B3aUMOJICHCTBHE CO
CBEPCTHHKAMH H B3POCIIBIMU;

* OCHOBaM KOMMYHUKAaTHBHOU pedieKcuu;

* UCIIOJIb30BAaTh aJICKBATHBIC SI3IKOBBIE CPECTBA IS
0TOOpa)keHMSI CBOMX YyBCTB,

MBICJICH, MOTUBOB M MTOTPEOHOCTEH;

* 0TOOpaXKaTh B peur (onmucaHue, OObICHEHHE) COICPKAHNE
COBEPIIIAEMBIX JICUCTBUH KaK B (hOpME TPOMKOI
COIIMAJIM3UPOBAHHOM peuH, Tak U B (hoopMe BHYTPEHHEH peyH.

METAIIPEJJMETHBIE PE3YJIbTATBI

Ilo3naBareJibHBIE YHUBEPCAJBbHBIEC TEXHOJOTHYCCKHUEC AeicTBUS

Ba3oBble JJornuyeckue 1elicTBHUA:
. BBISIBJIITh U XapaKTEPU30BaTh OCHOBHBIE NMPU3HAKKA MATEMAaTUYECKUX OOBEKTOB, MOSICHEHUS, CBSI3U MEX1Y MOHATUAMH, (POPMYTUPOBAThH
ompeJieJieHue TMOHSITHH, COXPaHITh CYIIECTBEHHBIM MPU3HAK KiIacCU(UKAIMK, OCHOBAHHS Il OOOOIIEHMs] U CpaBHEHMs CBsI3€H, KpUTEpUi

MPOBCACHUA aHAJIN34,

. BOCIPUHUMATh, (HOPMYIUPOBATh U MPEeoOpa3OBBIBATh CYKIEHUS: MPEIB3SAThIE W OTPULATENIbHbIE, €JUHUYHbIE, YacTHbIE M O0IIue,

YCIIOBHBIE;
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° BBIABJIAATD MATCMATHUUYCCKHUEC 3aKOHOMCPHOCTH, B3aMMOCBA3HM M IIPOTUBOPCUHUS B q)aKTaX, JaHHBIX, Ha6J'I}OZ[eHI/I$IX U YTBCPKIACHUSX,
npepiiaratb KpUuTCpuu AJIs BBISABJICHU S 3aKOHOMepHOCTeﬁ n HpOTHBOpeqHﬁ;

. JIeNaTh BBIBOABI C HCIIOJIB30BAHMEM JIOTMKHA COXPAHCHHUS, NEIYKTUBHBIX W WHIYKTUBHBIX YMO3AKIIOYCHUH, YMO3AKIOUCHHUH 110
aHAJIOTHUU;

. pazbupaTh AOKa3aTeIbCTBA MAaTEMATHYECKUX YTBEPXKICHUH (TPsIMbIe W TPOTHUBHBIC), MPOBOAWTH CAMOCTOSTEIHLHO OOOCHOBAHHBIC
JOKA3aTelIbcTBA MAaTeMAaTHYEeCKUX (PaKTOB, BBICTpAWBATh APTYMEHTHI, MPHUBOJWUTH TPHUMEPHl W KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBCHHBIC
paccyXIeHus,

. BBIOpATh CIIOco0 perieHus ydeOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUH, BRIOMPATh HAan0OJIee IMOIXOIAIINE BApHAHTHI

C Y4€TOM, CAMOCTOSITCIIBHO BbIICJICHHBIX ).
Ba3oBble Hccae0BaTeIbLCKHE AeiiCTBHA |

. WCIIOJIh30BaTh B KAUECTBE HCCIICOBATEIBCKOIO WHCTPYMEHTA IMO3HAHUS, (OpPMYITUpOBATH BOMPOCH], (PUKCHPOBATH MPOTHBOPEUUE,
poOJIEMy, CAMOCTOSTEIILHO COXPAHSATh UCKOE U CYIIECTBYIoMIee, (HOPMUPOBATH TUIIOTE3Y, apTyMEHTHPOBATH CBOKO MO3UIIHI0, MHCHHE;

. MPOBECTH II0 CAMOCTOSTEIIEHO COCTABJIICHHOMY IUIaHY HEOOJBIIOW 3KCIIEPHMEHT, HEOOJBIIOE WCCICIOBAHHE 110 YCTAHOBJICHUIO
0COOCHHOCTEH MaTeMaTHYECKOTO 00BEKTA, 3aBUCUMOCTH 00BEKTOB MEX Ty COOOIA;

. CaMOCTOSTEIBHO (HOpMyTHpOBaTh OOOOIICHUS M BBIBOJBI IO PE3yiabTaTaM IPOBEIEHHOIO HAOJIOJICHUS, MCCICIOBAHHMS, OICHUBATH
JIOCTOBEPHOCTH PE3yIhbTaTOB, BEIBOJIOB U O0OOIICHMIA;

. CIIPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIJIBUHYTH OOPHOY O €ro Pa3sBUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

. BBISBJISITH HEIOCTATOYHOCTh ¥ M30BITOYHOCTH HH(DOPMAITNH, TaHHBIX, PECYPCOB JIJIS PEIICHHUS 3a1a4H;

. BBIOUpATh, AHATTU3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETHUPOBATH MHPOPMAITHIO PA3TMUHBIX BUIOB U (DOPM MPEACTABICHUS;

. BEIOpaTh (hOpMYy MpeACcTaBICHUS HHPOPMAIIUN ¥ WILTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l CXEMaMH, TharpaMMaMi, WHOW rpauKoil U ux
KOMOMHAIASIMH;

. OIICHUTbH HAJIC)KHOCTh HHPOPMAITUHU TI0 KPUTEPHSM, TTPEITIOKEHHBIM YUUTEIEM WU CPOPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHHBEPCAJIbHbIE TEXHOJIOTMYECKHE TelCTBHS:

. BOCIIPUHUMATh U (OPMYIUPOBATH CYKICHHS B COOTBETCTBUU C IOJOKEHUSMH M KPUTEPHUSAMH OOINEHUs, SICHO, TOYHO, T'PaMOTHO
BBIp@)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JAaBaTh OOBSICHEHHS IO XOJy PEIICHUs 3a/la4, KOMMEHTHPOBATh IOJYYCHHBIN
pe3yJbTar;

. B X0Jie 00CYXKJIEHHUs 3a/1aBaTh BOIMPOCHI MO CYIIECTBYIOIIECH 0OCYXIaeMol TeMe, pobiieMaM, pelraeMoi 3a1ade, BhICKa3bIBaTh HJICH,

L[eJICHANPABJICHHbIE MOUMCKOBBIE PEILEHUs, CONOCTABIATh CBOM MHEHMsI C OOCYKIEHHSIMH JPYTHX YYaCTHHUKOB JMAJOra, HaXOJUTh apryMEHTbl U
COIIOCTABJIATh MO3UILIMU, B KOPPEKTHOM opMe (POpMyJIMpPOBaTh PA3HOIJIACUs, CBOM BO3PAKEHUS;

o BBICOTA PC3YyJIbTATOB PCHICHUA 3a/ladM, SKCIICPUMCHTA, UCCICAOBAHUS, ITPOCKTA, CAMOCTOATCIIbHO NIPEACCAATCIIb I IMPCACTABJICHUA C
y‘IéTOM 3aJiav MMPC3CHTAUNH U CHAPYIKHU,

° IIOHHUMAThb U UCIIOJIb30BATh NPCUMYIICCTBA KOMaH,Z[HOI\/'I n HH,Z[HBH,Z[yaHBHOﬁ pa6OTBI IMIpH PCIICHUU MATCMATHUYCCKHX 3a1aa4;

° NPpUHATL LCJIb COBMECTHOM ACATCIIbHOCTH, CIUIAHUPOBATH OPTraHU3alWIO COBMECTHOM pa6OTBI, ONpCACIINTL BHUABI pa60T,

A0roBapMuBaTbHCA, O6CY)KI[aTB pouecC U PE3yJIbTAThI pa6OTbI, O6CY)KI[&TB MHCHHA HCCKOJBKHUX J'II-OI[GI\/’I;
11



. y4acCTBOBATh B TPYMIOBBIX (hopmax padoTel (0OCYkaeHUS, OOMEH MHEHHMSIMH, MO3TOBBIE IITYPMbI U JAPYTUE), BHIIIOJHATH CBOIO YacCTh
paboThl U KOOPAMHHUPOBATH JACUCTBUS C JAPYTUMHU UYJIE€HAMHU KOMAHJIbI, OIICHHMBATh KAa4e€CTBO CBOETO BKJIaJa B OOLIMII MPOAYKT MO KPUTEPHUSM,
chOpMyIMPOBAaHHBIM KOJUIEKTUBHBIM B3aUMO/ICHCTBUEM.

PeryjsiTuBHbIE YHHUBepPCaJIbHbIE TeXHOJIOTHYeCKHe aedcTBUS
Camoopranuszaums:
. CaMOCTOATENTFHO COCTaBUTH IUIAH, AJITOPUTM PEIICHHs 3aJadd (WM €ro 4acTh), BBIOPATh CHOCOO PEHICHHS C YU4ETOM peabHBIX

PECYPCOB U €CTECTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ y4ETOM HOBOU MH(pOpMAIIHH.
CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

° BJIagCTb METOJaMHU CaMOIIPOBEPKH, CAMOKOHTPOJIA IMPpOoLeCCa U IMOJTYUCHUA PE3YIbTAaTOB PCILICHUS MaTeMaTHUYCCKOM 3aa4u,

° OpeaABUACTbL TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IIPW BO3HHMKHOBCHHH 3aa4H, BHCCTHU KOPPCKTHBBI B JCATCILHOCTL Ha OCHOBC
HOBBIX O6CTOHT€J’IBCTB, Haﬁ):[eHHI)IX OHII/I6OK, BBIABJICHHBIX BO3MO)KHOCT€I\/’I;

° OLICHUTL COOTBCTCTBUC DPE3YyJIbTATa JACATCIbHOCTU MOCTaBJICHHOM nejim " yCIOBUSIM, 00BACHUTH NpUYNHY HOOCTUIKCHUS HIIN

HCOOCTHXKCHUA LCIIN, HauTH OHH/I6Ky, HAaTb OLICHKY HpI/IO6peT€HHOMy OIIBITY.

IIpenMeTHBIN pe3yJIbTAT OCBOEHHS Y4eOHOIr0 Kypca

BoinmyckHuk HayunTcs B 8-9 kuiaccax (s MCHOJIL30BAHUSI B NMOBCEAHEBHOM KM3HM U O00ecrie4YeHUS BO3MOKHOCTH YCHEIIHOrO0 MPOJOJIKEHUS
oOpa3oBaHusi Ha 0230BOM YPOBHeE)
Yucaa

e  OnepupoBaTh Ha 0a30BOM YpOBHE MOHATHAMH: HATYpaIbHOE YHCIIO, LIEJI0€ YUCIIO0, 0OBIKHOBEHHAs Apo0b, AecaTUYHas ApoOb, CMellaHHas Apo0b,
paloHaIbHOE YHCIIO, apU(PMETHUECKUN KBaIPAaTHBIN KOPEHb;
MCII0JIb30BaTh CBOICTBA YMCEI U NIPaBUiIa ICHCTBUIN NPU BHITIOJHEHUH BHIYHCIICHUN;
MCI0JIb30BATh MPU3HAKU AETUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOIHEHUH BEIYUCICHUIN U PEIIEHUH HECTIOKHBIX 3a/1a4;
BBITIOJIHATH OKPYTJICHUE PAIlIOHATIBHBIX YHCEN B COOTBETCTBUU C MPABUIIAMH,
OIICHUBATh 3HAUYEHUE KBAAPATHOTO KOPHS U3 MOJOXKUTEIBHOTO IEJIOT0 YKCa,
pacro3HaBaTh pallMOHAIbHbIE U UPpAllMOHAIEHBIE YUCIIA;
®  CpaBHUBaTh YHUCIA.
B noBcenHeBHOM KU3HM U NPH U3YYCHUH APYTUX NPEIMETOB:
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®  OLIEHMBATh PE3yJbTaThl BHIYMCICHUHN NPU PELIEHUH IPAKTUYECKUX 33]1a4;

®  BBIIIOJIHATH CPABHEHUE YHCET B PEAIbHBIX CUTYaIUsX;

®  COCTaBJIATH YMCIIOBBIC BBIPAKEHUS MPH PEIICHUH MPAKTUYECKUX 3a]a4 U 337a4 U3 IPYruX y4eOHBIX MPEAMETOB.
ToxnecTBeHHbIE TPe0OPa30BaAHUA

e BoIonHATE HECNOXKHbIE MpPeoOpa3oBaHUs Ul BBIUYMCICHMS] 3HAUEHUN YHMCIIOBBIX BBIPOKEHMH, COJEpPKAIMX CTENEHU C HaTypallbHbIM
II0KAa3aTeJIeM, CTENIEHH C LEJbIM OTPULATEIbHBIM II0KA3aTEIIEM;

®  BBIIIOJIHATH HECIIOKHBIE IPE0Opa30BaHMsI LIEIbIX BhIPAXKEHUN: PACKPbIBaTh CKOOKH, IPUBOIUTH MOJOOHBIE C1araeMsle;

®  HUCIO0JIb30BaTh (POPMYJIbI COKPAIIEHHOTO YMHOKEHHUS (KBaJIpaT CyMMBbI, KBaJpaT pa3HOCTH, Pa3HOCTb KBaJApaTOB) Ui YIPOLIEHUS BBIUMCICHUN
3HA4YECHUM BBIPAKEHU;

®  BBINOJIHATH HECJIOXKHBIE PeoOpa3oBaHusl IPOOHO-TUHEHHBIX BHIPAKEHUN U BBIPAKEHUN C KBaJPaTHBIMHU KOPHSIMH.
B noBceaHeBHOM KU3HHM U NIPU U3YYEHHUH JAPYTUX NIPeAMETOB:

e [IOHMMAaTh CMBICII 3aIIMCH YUCJa B CTAHAAPTHOM BUJIE;
®  OIEepHpOBaThH HA Oa30BOM YPOBHE MOHITUEM «CTAHIAPTHAS 3aMUCh YHUCIIAN.
YpaBHeHHUsI M HEPABEHCTBA

e OrnepupoBaTh Ha 0a30BOM YpOBHE NOHSATUSMHU: PABEHCTBO, YHCIOBOE DPABEHCTBO, YpaBHEHHE, KOPEHb YpPaBHEHHUs, pELICHHE ypaBHEHUS,
YICIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIICHUE HEPABEHCTRA;

® [POBEPATH CIPABEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

e  pelath JUHEWHbIC HEPABEHCTBA U HECIOXKHBIE HEPABEHCTBA, CBOSAIIUECS K JIMHEHHBIM;

®  pelaTh CUCTEMbI HECIIOKHBIX JTUHEHHBIX YpaBHEHUH, HEPABEHCTB;

®  [IPOBEPSATH, ABJSAETCS JIU JaHHOE YUCIIO PEUICHUEM ypaBHEHUs (HEpaBEHCTBA);

e  pelaTh KBaJpaTHbIE YpaBHEHUs 110 (GopMysie KOPHEW KBaJIPaTHOTO YpaBHEHUS;

e  n300paxkaTh pelIeHHUsI HEPABEHCTB U UX CHCTEM Ha YUCIIOBO MPSAMOil.
B noBcegHeBHOIM KU3HM U PH U3YyYEeHUH APYTUX MPeIMeTOB:

®  COCTaBIJISATH U peLIaTh JIMHEHHbIC yPaBHEHUS MPU PEIICHUU 33124, BO3HUKAIOUIUX B IPYTrUX Y4eOHBIX MpeaIMeTax.
DyHKUUH

Haxoautk 3HaueHue (I)YHKI_II/II/I 110 3aIaHHOMY 3HAYCHUIO ApT'YMCHTA,
HaxXOJUThb 3HAUYCHUC apTryMCHTA 11O 3aJaHHOMY 3HAYCHHUIO CI)YHKI_II/II/I B HCCJIOKHBIX CUTYyallUAX;
ONpCACIIATH IMMOJIOKEHUE TOYKHU IO €€ KOOPpANHATAM, KOOPAWHATBI TOUKHU 110 €€ IMMOJIOKCHUIO Ha KOOp,[[HHElTHOfI IJIOCKOCTH;
L4 10 Fpa(bI/IKy HaxXoauThb 00J1acTh OMpCACIICHUA, MHOXKCCTBO 3Ha‘leHHI>'I, HYJIIn (I)YHKI_II/II/I, MPOMCIKYTKN 3HAKOIIOCTOSAHCTBA, IHNPOMCIKYTKU
BO3pacCTaHUAd U Y6BIB8.HI/I}I, HanOOJIbIIICe U HAMMEHBIIIEEe 3HAUYCHHS (I)YHKI_II/II/I;
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CTPOUTH TpaduK TUHEHHOU (PyHKINU;

MIPOBEPSTH, SBJSICTCS JIM NaHHBINA Tpaduk rpadgukoM 3a1anHoN QyHKIUK (JTMHEWHOW, KBaJAPaTHYHOM, 00paTHON IPOMOPIIUOHATILHOCTH);
OTIpEeNeNATh MPUOIMKEHHBIEC 3HAUEHUS] KOOPMHAT TOUKH MepecedeHus rpapukoB GyHKINH;

OTIepHPOBATH Ha 0a30BOM YPOBHE MOHATUSMU: TIOCIEA0BATENLHOCTD, apH(PMETHIECKAs IIPOTPECCHs], FTEOMETPUIECKasi IPOTPeCCus;
pemaTh 3a/1a41 Ha MPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh IOJIy4eH HEMOCPEICTBEHHBIM I0JICYETOM 0e3 MprUMeHEHUs (popMy.

B noBceqHEeBHOM KM3HU U IPpH H3YYCHUH NPYIUX MPEeaAMETOB:

HCITIOJIB30BaTh I‘pa(bI/IKI/I PCATBbHBIX HNPOUCCCOB U 3aBHCUMOCTECH IJid oOpeACICHUA HX CBOMCTB (HaI/I60J'IBHII/IC N HAaUMMCHBIINEC 3HA4YCHHA,

IMPOMCIKYTKH BO3pACTAHUA U Y6I)IBaHI/I$I, 00/1aCTH IIOJIOKUTEIBHEIX 1 OTpULATCIIBHBIX 3HAUYCHHUN U T.H.);

UCII0JIb30BATh CBOMCTBA IMHEHHON (QYHKIMH U ee TpaduK MPH pElIeHUH 3a]1a4 U3 IPYTUX Y4eOHBIX TPEIMETOB.

CrarucTuka u TEOPpUA BGPOHTHOCTeﬁ

NmeTp npencTaBieHne 0 CTAaTUCTUUECKUX XapaKTePUCTUKAX, BEPOSITHOCTH CIIy4alfHOrO COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;
peuarth nmpocTeiiyre KOMOMHATOPHBIE 3a/1a4l METOJ0M IPSIMOTO M OPTaHU30BaHHOTO 1epedopa;

MIPEJICTaBIATh JaHHbIE B BUJIE TaOIHIL, JUarpamMmm, rpadukos;

YUTaTh UH(OPMAIIKIO, TPEJICTABICHHYIO B BUJIE TAOJIUIIbI, TUarpaMMBl, Tpaduka;

OTIPEIeNIATh OCHOBHBIE CTATUCTHUECKHE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

OLIEHUBATh BEPOATHOCTh COOBITHS B IPOCTEHIINX CIIydasix;

UMETb MIPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YHUCENI B MACCOBBIX SBJICHHSIX.

B noBcegHeBHOM KU3HM U NP U3YyYEHUH APYTUX NMPeIMeTOB:

SIBJICHUA,

OLCHUBATHh KOJIMYECTBO BO3MOXKHBIX BAPHAHTOB METOI0M nepe6opa;
HUMETHh IPEACTABJICHUC O POJIM MPAKTHYCCKHU JOCTOBEPHBIX U MAJIOBEPOATHBIX CO6BITHﬁ;
CpaBHHUBATb OCHOBHBIC CTATHUCTHUYCCKUC XAPAKTCPUCTHUKH, IOJYYCHHBIC B IIPOLIECCC PCUHICHUSA HpHKHa,HHOﬁ 3aaa4u, HU3Yy4YCHUA PEATIBHOIO

OLCHUBATh BEPOATHOCTH PCAJIbLHBIX COOBITHH U SBIEHUM B HECIOKHBIX CUTyalHsX.

TexcToBBIC 3a729YH

Pemars Heca0KHBIE CHOXKETHBIE 3aJ]a4H Pa3HbIX THUIIOB Ha BCC apI/I(i)MeTI/I‘leCKI/Ie HeﬁCTBHH;
CTPOUTL MOJCIIb YCJIOBUA 3aJavu (B BUIC Ta6J'II/II_[LI, CXEMbI, pPHUCYHKa WA ypaBHeHI/Iﬂ), B KOTOpOﬁ JaHbl 3HAUCHUA [ABYX U3 TpPEX

B3aUMOCBA3aHHBIX BEJIMYKH, C IICJIBIO IIOMCKA PCIICHUS 3a1adu;

OCYIICCTBJIATDH CIoco0 moucka peuiceHus 3aia4i, B KOTOPOM PACCYKIACHUEC CTPOUTCS OT YCIIOBHSA K Tpe6OBaHI/IIO HJIn OT Tpe6OBaHI/IH K YCJIOBHUIO;
COCTAaBJIATH IJIaH PCIICHUS 3a1a1U;

BBLICJIATD OTAllbl PCIICHUS 3a1a49U;

HHTCPHIPECTUPOBATH BBIYUCIUTCIIBHBIC PE3YJILTATHI B 3a/1a4€, UCCIICAOBATD MMOJIYYCHHOC PCHICHUC 3a1a1H;
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e  3HATh pa3IMyuue CKOPOCTEH 0OBEKTA B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 110 TEUCHUIO PEKU;

e  pelarth 3aJ1a4M Ha HaX0>K/IEHUE YaCTU YKcia U YKicia 10 €ro 4acTu;

e pemiarh 3324 Pa3HBIX TUIOB (Ha paboTy, HA MOKYIKH, HA JBUKCHUE), CBSI3BIBAIOLINX TPHU BEJIWYHMHBI, BBIACISATH 3TH BEIUYHHBI U OTHOILICHUS
MEX]ly HUMH;

®  HaxOJUTh MPOILEHT OT YUCIIA, YUCIIO MO MPOLIEHTY OT HETO, HAXOAUTh MPOIIEHTHOE CHUYKEHUE UJIU MPOIIEHTHOE MOBBIILICHUE BEJINYUHBI;

®  pelIaTh HECIOXKHBIE JIOTHYECKUE 3a/1a4l METOJJOM PACCYKICHUM.
B noBcegHeBHOM KU3HM U NIPH U3YyYEeHUH APYTUX NMPeJIMeTOB:

®  BBIJBUIaTh T'MIOTE3bI O BO3MOKHBIX IPEAEIIbHBIX 3HAUEHHUSIX UCKOMBIX B 3ajjau€ BEIMYUH (J1€1aTh MPUKHUJIKY).
I'eomeTrpuueckue purypsoi

OnepupoBath Ha 6a30BOM ypOBHE MOHATUSMU T€OMETPUUECKUX DUTYD;
U3BJIEKaTh HH(OPMALIUIO O TEOMETPUYECKUX (PUTYpaxX, MPEJCTABICHHYIO Ha YepTexkaxX B SBHOM BU/IE;
MPUMEHSTH JUIsl pelIeHrs 3a/1a4 reoMeTpruueckue (DakThbl, €ClU YCIOBHS UX IPUMEHEHUS 3aJlaHbl B ABHOU (opMme;
e  pelath 3aJ1a4M Ha HaX0K/IEHUE T€OMETPUYECKUX BEJIMUHH MO0 00pa3liaM WM aIropuTMaM.
B noBcegHeBHOM KU3HM U NP U3YyYEeHUH APYTUX NMPeIMeTOB:
®  HCIIOJIb30BAaTh CBOWCTBA N€OMETPUYECKHX (DUTYp JUIsl pelleHUs TUIIOBBIX 3aJlady, BO3HUKAIOIIUX B CHUTYallUSX MOBCEAHEBHOM XU3HHU, 3a/ad
MPAKTUYECKOTO COJIEPIKAHMUS.

OTHouleHus

e OnepupoBaTh Ha 0a30BOM YpOBHE IMOHSTHSMHU: PaBEHCTBO (UTYp, paBHbIE (PUTYPHI, PAaBEHCTBO TPEYrOJIbHUKOB, MapaieIbHOCTh IMPSMBIX,
MEPIEeHIUKYIIPHOCTD MPSMBIX, YTJIbI MEXKIY MPSIMBIMU, EPIECHAUKYISP, HAKIOHHAS, TPOSKIIHSL.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

®  KCIOJIb30BAaTh OTHOIICHHUS Ul PEIICHUS MPOCTEHIINX 3a/1a4, BOSHUKAIOIINX B PEaTbHOM KU3HU.
N3mepenusi u BbIYMCICHUS

e  BrINonHATE U3MEpPEHHE JJIUH, PACCTOSIHUM, BEMUYUH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB JJIs1 U3MEPEHU JJIMH U YIJIOB;

e QpuMeHATHh (HOpMYNbl MEPUMETPa, IUIOIIAAU U 00beMa, IJIOIIAIN MOBEPXHOCTH OTAEIbHBIX MHOTOTPAHHUKOB IIPU BBIUMCIIEHUSX, KOT/a BCE
JIAHHBIE UMEIOTCS B YCIIOBUHY;

e npumMmeHATh Teopemy [Iudaropa, 6a30Bble TPUTOHOMETPUUECKHUE COOTHOIIEHHS JUIsl BBIYUCIEHUS JUIMH, PACCTOSHUM, IUIomaael B mpocTeimux
clyyasix.
B noBcenHeBHOM KU3HM U NIPH U3YYEHUH APYTUX NPEIMETOB:
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®  BBIYUCIIAATH PACCTOSIHUS Ha MECTHOCTH B CTAHIAPTHBIX CUTYAIUSX, IUIOMIAAM B MPOCTEHIIUX CIIydasX, MPUMEHATh (GOPMYIIBI B MPOCTEUIINX
CUTYyalMsIX B [IOBCETHEBHOW KU3HHU.
I'eomeTpuyeckue NoCTpoeHus

e l300paxkaTh TUNIOBBIE IUIOCKUE (PUTYPHI M (PUTYPHI B IPOCTPAHCTBE OT PYKH M C IOMOIIBI0 HHCTPYMEHTOB.
B noBceaHeBHOM KU3HM U NIPU M3YYEHHUH JAPYTrUX NIPeAMETOB:

®  BBIIIOJIHATH IPOCTEHIINE NTOCTPOEHUSI HA MECTHOCTH, HEOOXOAUMbIE B pEaIbHON KU3HMU.
I'eomerpuyeckne npeodpa3oBaHus

e Crpouth Qurypy, CHMMETPUYHYIO TaHHOU (PUIype OTHOCUTEIHLHO OCH U TOYKH.
B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

®  pacrno3HaBaTh JIBUKEHHE 0OBbEKTOB B OKPY)KAIOILIEM MHUPE;
®  pacrno3HaBaTb CHMMETPHYHBIE (PUTYPBI B OKPYKAIOIIEM MHpE.
BexkTopbl M KOOPAMHATHI HA IJIOCKOCTH

e OnepupoBaTh Ha 0a30BOM YpOBHE MOHITUSIMH BEKTOP, CyMMa BEKTOPOB, MPOU3BECHHE BEKTOPA Ha YHCII0, KOOPIAUHATHI Ha MJIOCKOCTH;
e  OmpeneNsaTh NPUOIMKEHHO KOOPAWHATHI TOUKH IO €€ N300paKeHHI0 Ha KOOPIUHATHOMN TIOCKOCTH.

B noBceqHeBHOM KM3HM M NIPU U3YyYE€HHUH JPYIUX NPEAMETOB:
®  JCINOJIB30BaTh BEKTOPHI JUIsl PEILIEHHs] TPOCTEUIINX 3a/1a4 Ha OINPEIesIEHNE CKOPOCTH OTHOCUTENILHOTO JABHKEHHMSL.

HcTopust MaTeMaTHKH

e  OnuceIBaTh OTMIEIBHBIE BHIIAIOIIHUECS Pe3yIbTaThl, MTOTYYCHHBIC B XOJIC Pa3BUTH MaTEMATHKN KaK HAYKH;
®  3HATh MPUMEPHI MATEMATHYECKUX OTKPHITHI M UX aBTOPOB, B CBSI3M C OTEYECTBEHHOW ¥ BCEMUPHOU HCTOPHECH;
® [OHMMaTh POJIb MATEMATUKH B pa3BUTHU Poccum.

Metoabl MATEMaTHUKH

L4 BLI6I/IpaTb HOI[XOI[HIJ.IPIIZ I/ISY‘IGHHHﬁ MCETO JII pCIICHUA U3YUCHHBIX TUIIOB MATCMATHYCCKUX 3a/1a4;
L4 HpI/IBOI[I/ITB IMPpUMCPBI MAaTEMATHYCCKHUX SaKOHOMepHOCTCﬁ B oxpyxcammeﬁ JIEUCTBUTEIILHOCTH U IMPOU3BCACHUAX UCKYCCTBA.

BpINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUTHCS B 8-9 Kiiaccax i o0ecrnedyeHusi BO3MOKHOCTH YCIIEIIHOTO NMPOAO0JIKeHUsI 00pa30BaHUsA HA 0a30BOM

U Yr.ry0JIeCHHOM YPOBHAX
Yucaa
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e Onepupogamb NOHAMUAMU: MHOHNCECMBO HAMYPATLHBIX YUCET, MHONCECMBO YETbIX YUCET, MHONCECMBO PAYUOHANbHBIX YUCE], UPPAYUOHATbHOE
YUCI0, KBAOPAMHYIL KOPEHb, MHOMCECBO OCUCMBUMENbHBIX YUCEl, 2e0MempudecKas UHMepnpemayus HamypaibHulX, UYeavlX, pPAayuoOHAIbHYIX,
0eticmeuUmenbHuIX Yucei,
®  NOHUMAMb U OOBACHAMb CMBICT HO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,
BbINOIHAMb BLIYUCTEHUSA, 8 MOM YUCTe C UCNONb308AHUEM NPUEMOB PAYUOHATLHBIX GbLIYUCTEHUL,
8bINOIHAMb OKPY2leHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,
CPABHUBAMb PAYUOHATBbHBIE U UPPAYUOHATIbHBIE YUCAA,
npeocmasisimes PayuoHAIbHOE YUCTO 8 8UOe 0eCAMUYHOU Opoou
YNOpA00UUBAMb YUCIA, 3ANUCAHHBIE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUYHOU OpoOU;
e naxooums HOJ/[ u HOK uucen u ucnonv3osamse ux npu peutenuu 3a0ay.
B noBceaHeBHOM KU3HHM ¥ MPH U3YYEHUH APYTUX MPEAMETOB:

NPUMEHAMb NPABUIA NPUOTIUNCEHHBIX BbIYUCTCHUL NPU PeuleHUY NPAKMUYeCcKUx 3a0ay U peueHuu 3a0ad opyaux y4eOHblX npeomemos;
8bINOIHAMb CPABHEHUE Pe3YIbMamo8 8blYUCIEHUL NPU PeuleHUU NPAKMUYECKUX 3a0al, 8 MOM YUCLe NPUOTUNCEHHBIX 8bIUUCTICHUN,
cocmasnsims U OYeHU8AMbsb YUCTI08blE BbIPANCEHUS NPU PeUleHUU NPAKIMUYECKUX 3a0ad U 3a0ay U3 Opyeux y4eOHulx npeomemos,

®  3aNUCLIBAMb U OKPY2IAMb YUCTIO8ble 3HAYCHUS PEATIbHbIX 8ETUYUH C UCNONIb308AHUEM PAZHBIX CUCTNEM USMEPEHUSL.
ToxknecTBeHHbIE IPe0OPa3oBaAHUSA

o Onepuposame NOHAMUAMU CIENEHU C HAMYPATbHbIM NOKA3amenemM, CImeneHu ¢ yeavblmM OmpuyamelbHblM NoKazamenem,

®  BLINOAHAMb NPeoOPA30BAHUS YELbIX BbIPANCEHULL: 0etiCMEUsl ¢ OOHOYLEHAMU (COMNHCEHUe, BbIYUMAHUE, YMHONCEeHUE), OeUCMBUs C MHO2OUIeHAMU
(cnodcenue, goluumanue, yMHONCEHUE),

®  GLINOAHAMb PA3NOJHCEHUE MHO2OUNEHO8 HA MHOMCUMENU OOHUM U3 CNOC00O08: BbIHECEeHUe 3d CKOOKY, ePYNNUPOBKA, UCNONb308AHUE DOPMYI
COKPAWEHHO20 YMHONCEHUSL,

®  guidensamb K8aopam CyMmbl U pa3HOCMU OOHOUNIEHO8,

®  PACKIAObIBAMb HA MHONCUMENU K8AOPAMHbIIL  MPEXUuieH;

®  BLINOAHAMb NPe0OPA30BAHUS BLIPANICEHUL, COOEPAHCAWUX CIENeHU C YeTbIMU OMPUYAMETbHBIMU NOKA3AMENAMU, NePexooums om 3anucu 6 uoe
CMeneHu ¢ Yeavlm OmpuyamenlbHblM NoKa3amenem K 3anucu 8 sue opoou,

®  GBINONHAML NPeodpazosaHusi OPoOOHO-PAYUOHATILHBIX BbIPAJCEHUL: COKpaujeHue Opobdetl, npusedenue ancedopaudeckux opodei K obuemy
3HAMEHAMeNI0, CLOMNCEeHUe, YMHOdNCeHUe, OelleHue aneebpaudeckux Opobell, 8036edenue aneedpaudeckol Opoou 8 HAMypaibHylO U Yeiylo OmpuyamenibHyo
cmenetb,

®  BLINOAHAMb NPEOOPAZOBAHUSL BLIPAINCEHUL, COOEPAHCAUUX KBAOPAMHBLE KOPHUL,

o  gul0eNsMb KBAOPAM CYyMMblL UIU PAZHOCHIU OBVUIEHA 8 BbIPAINCEHUSX, COOPAHCAUUX KBAOPAMHbBLE KOPHU,

®  GLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHUL, COOEPAHCAUUX MOOYITb.
B noBceaHeBHOI KU3HM U NPH U3YyYEHUH APYTUX MPeIMETOB:
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®  GLINONHAMb NPEoOPA3ZO8AHUA U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CIMAHOAPMHOM 8U0e;
®  BLINOAHAMb NPEOOPA30BAHUA ANICEOPAULECKUX BbIPANCEHUL NPU PeuleHUU 3a0ay OpYeux y4eOHbIX NpeoMemos.
YpaBHeHusI H HEPABEHCTBA

e Onepuposamv NOHAMUAMU. YPABHEHUE, HEePABEHCMBO, KOPEHb YVPABHEHUs, peuleHue Hepagencmed, PAsHOCUNIbHbIE YPABHeHUs, 001acmo
onpeoeneHus ypagHeHus (HepaseHcmea, cucmembl YpasHeHull Uil HepageHcms),

®  pewiams NUHelHble YPAGHEHUs U YPABHEHUS, C800UMbLE K JTUHEUHbIM C HOMOWbIO MOHNCOECMEEHHbIX NPeoOpa308aHULL
®  pewams K6aOpamHvle yPasHeHUs U yPAGHeHUsl, CBOOUMbIE K KBAOPAMHBIM C NOMOWbIO MOHCOECMBEHHBIX NPe0OPA3068aAHUI,
®  pewiamsb OpOOHO-UHEUHbLE YPABHEHU,

*  pewamv npocmeliuiue uppayuOHAIbHble ypagrerus euoa | f (X =a, \/ f (X) = \/ g (X) ;

peuiams ypasHeHus 8Uoa x"=a ;
peuiams YpasHeHus CNOCOOOM PA3NONCEHUSI HA MHONCUMENU U 3AMEHbL NePEMEHHOL,
UCNONIL308aMb MEMOO UHMEPBAIO8 O peueHUs YeablX U OpOOHO-PAYUOHATbHBIX HEPAGEHCME,
peuiams JuUHelHble YPaGHeHUs U HepaseHCmed ¢ Napamempamu,
peuiams HeCl10J4CHble K8AOpamHble YPAGHEHUs. C NapaMempOoM;
peuiams HeCl104CHble CUCeMbl TUHEUHbIX YPAGHEHUL C Napamempamu,
®  peuams HeClONHCHbIE YPABHEHUS 8 YEIblX YUCTAX.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

® cocmasname U peuiams JuHelHble U KeaopamHule YPasHeHUsl, YPAGHEHUS, K HUM CBOO0SAUUECs, CUCTNeMbl TUHELIHbIX YDAGHEeHUl, HepaseHCcme npu
peueHuu 3a0a4 Opy2ux y4eOHvlX npeomemos,

®  GLINONHAMbL OYEHKY Npasoono0odusi pe3yibmamos, NONYYAeMblX NPU peuleHUU JUHEUHbIX U K8AOPAMHbIX YPAGHEHUL U CUCMeM JUHEUHbIX
VPABHEHUIl U HePABEHCME NPU PeueHUU 3a0ay Opy2ux yueOHbIX npeomemos;

®  gblOUpAMb COOMEEMCMBYIOWUE YPABHEHUS, HEPABEHCMBA UNU UX CUCMEMbl O] COCMABIeHUs. MAMeMamuyecKoli Mooenu 3a0aHHOU peanbHol
cumyayuu uiy NPUKIAoOHoU 3a0ayil;

®  yMemb UHMEPNPemuposams NOJYUEHHbIN NPU peuleHUU YPAGHeHUsl, HEPABEHCMEA U CUCEMbl pe3yibmam 6 KoOHmeKcme 3a0aHHOU pedlbHou
cumyayuuy Uiy NPUKIAOHoU 3a0ayu.
DyHKUUH

o  Onepuposamv NOHAMUAMU. DYHKYUOHATbHAS 3A6UCUMOCHb, YHKYUS, 2paduK @YHKYuU, cnocodwvl 3a0anus (yHKYuU, apeyMeHm u 3HaveHue

Gyuryuu, obracme onpeoeneHus U MHONMCECMBO 3HAYEHUU QYHKYUU, HYIU QYHKYUU, HPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb (QYHKYUU,
uemHOCmb/HeuemHOCMb QYHKYUU,
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O . . . k
® cmpoumv epagpuku ITUHEUHOU, KeaopamuyHol QyHKyuil, 0OpamHol npoNnoOPYUOHATbHOCY, QYHKYUU 6U0d: Y :a+x—+b’ y =% y=¥Yx,

y=Ix>

® Ha npumepe KeaOpamuuHoUu (HYHKyuu, uUcnoiv3osams npeobpaszosanus epaguxa Gyuxyuu Y={(X) ons nocmpoenus epagpurkoe @yuxyuil
y=af (kx+b)+c;

®  CcoCmasnamv YpAsHeHUs NPAMOU N0 3A0AHHBIM YCI0BUAM: NPOX0osAuell uepe3 08e MOYKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXoosaujell uepes
OAHHYI0 MOYKY U NAPALIENbHOU OAHHOU NPAMOU,
uccneooeamv YYHKYuio no ee paghuxy;
HAXo0umo MHOMCECME0 3HAYEHUN, HYU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCIU K8AOPAMUYHOU (YHKYULU,
onepuposamv NOHAMUAMU. NOCIe008AMENbHOCb, APUPMEMULECKAsl NPOCPeCCUsl, 2e0MempuiecKdas npocpeccus;

®  pewiams 3a0a4u HA APUGMEMUUECKYIO U 2EOMEMPULECKVIO NPOSPECCUIO.
B noBceaHeBHOI :KU3HM U TPU U3YyYEHUU APYTUX NPeIMETOB:

®  ULTIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEeanbHyI0 3A8UCUMOCTb UTU NPOYECC NO UX XAPAKMEPUCTUKAM;
®  UCNONBL308AMb CEOUCMBA U 2PAPUK KBAOPAMUYHOU PYHKYUU NPU PeUeHUU 3a0ay U3 Opyeux y4eOHvix npeomemos.
TekcTOBBIE 324U

o  Pewams npocmvle u CLOJNCHbIE 3A0A4U PAZHBIX MUNOS, A MAKA’CE 3A0aiU NOBLIUEHHOU MPYOHOCU,

®  UCNONL308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CILONCHBIX 3a0ay OJi NOCMPOeHUs NOUCKOBOU CXeMbl U PeleHUss 3a0ay;

®  pazuuams MoOeib MeKCma U MOO0elb peuleHuss 3a0ayu, KOHCMPYuposams K OOHOU MOOeNU DeueHUss HeCI0NCHOU 3a0adu pasHvle MOoOeau
mexcma 3a0ayqu;

®  3HAMb U NPUMEHAMb 00a CNOCODA NOUCKA peuleHust 3a0ad (om mpebosanus K YCi08U0 U OM YCl08Us K mpebosanuio),

®  MOOenupo8ams paccylcOeHus npu NOUCKe peulerus 3a0ay ¢ NOMOWbIO 2pag)-cxembl,

®  8blOeNAMb IMANbL peuleHUss 3a0adu U COOePI’CAHUE KAHCO020 dImanda,

®  yMemb 8bIOUPAMb ONMUMATLHBIL MeMOoO peuleHUss 3a0aiu U 0CO3HABAMb 8blOOP Memood, PACCMAmMpuU8ams pasiuyHbie Memoobl, HAX0OUMb
PasHble peuenus 3a0ayu, eciu 603MOICHO;

®  QHATUZUPOBAMDb 3aMPYOHEHUs NPU PEULEeHUU 3a0al,;

®  GLINOIHAMDb PA3TULHbIE NPEOOPA308AHUSL NPEOTONCEHHOU 3A0ayU, KOHCMPYUPOBAmMb HOBble 3a0ayu U3 OAHHOU, 8 MOM Yucie 0opammwle;

®  UHMEPNPEeMUPOBaAMb GLIUUCIUMENbHBLE PE3YIbIMAmMbL 8 3a0aue, UCCIe008amsb NOLYYEHHOE PEUeHUe 3a0aYll;

®  QHATUBUPOBAMDb BCEBO3MOJICHBIE CUMYAUUU G3AUMHO20 PACHOJONCEHUSI 08YX O00BEKMO8 U UBMEHEHUe UX XApaKmepucmux npu CO8MeCHHOM
OBUIICEHUU (CKOPOCTb, 8PEMS, PACCMOsIHUE) NPU PEUUEHUU 3A0aY Ha 08UJICEHUE 08YX 0OBLEKMOE KAK 6 00HOM, MAK U 8 NPOMUBONOIONCHBIX HANPABLEHUSIX,

®  UCCE006aMb BCEBO3MOIICHBLE CUMYAYUU NPU PEULeHUU 3a0aY HA 0BUNCEHUE NO PeKe, PACCMAMPUSANb PA3HbLE CUCHEMbL OMcYema,

®  peuwiams pasHoOOPA3HbLE 3A0AYU KHA YACTNUY,
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¢ peuiambvp U 000CHOBbIBAMb CB0E peuleHue 3a0ay (Gblaeﬂﬂmb mamemamudecKyro OCHOGy) HA HAXO0JCOeHUe Yacmu YUCId U YUCIA NO €20 YACmU HA
OCHOB€ KOHKPENIHO20 CMblCla 0p06u,‘

L4 0co3HaBamb U 0OBACHAMbL UOEHMUYHOCMb 3404y PA3HBIX MUNo6, CeA3bleAOWUX MPU 6CTUHUUHDBL (Ha pa60my, HA NOKYnKu, Ha d6u9fC€HZ/l€),
8bL0EISAMb YMU GENTUUUHBL U OMHOUEHUS MeOfcdy HUMU, NDUMEHAMb UX Npu peuleHuu 3(10(1’{, KOHCmpyupoeanib cobcmeenHbie 3a0ay YKA3AaHHbBIX MUNoe;

L4 81a0emb OCHOBHbIMU MEMOOaAMU peutenus 3a0a4 Ha cmecu, Cniasbvl, KOHyenmpayuu,
peutamo 3a0a4u Ha npoyermsl, 6 nom ducie, CJl0HCHble NPOYEHNTbL C 06OCH0661HM€M, UCNnoJb3ys pasHble Cl’lOCO6bl;
peutams jocuvecKue 3a0aqu pAa3HbIMU Cl’lOCO6aMM, 6 mom 4ducie, c 06y]l/lil onokamu u ¢ mpems broKamu OAHHBIX C NOMOULbIO ma@zu@;;
peutamo 3a0a4u no KOM6uHam0puK€ u meopuu 6ep0;imHocmeﬁ HA OCHOB€E UCNOIb306AHUA U3YHUECHHbIX Memoooe u 060CHOBbIBAMb peuterue,

peuiams HeC104CHbLE 3a0a4U N0 MAMeMAMUYecKol Cmamucmuke;
®  081a0emb OCHOBHLIMU MEMOOAMU PeUeHUs] CIOHCeMHbIX 3a0ay: apugmemuyeckul, anreebpauyeckuti, nepebop 6apuanmos, 2eomMempudecKul,

epa([)uqecmtd, NPUMEHANTb UX 6 HOBbLX NO CPABHEHUIO C USYUEHHbIMU CUMYAUUX.
B noBceqHEeBHOM KM3HH U IPpHA H3YYCHHUU JIPYTIrUX NPEAMETOB:

L4 8bl0eNAMb npu peweruu 3a0ay xapakmepucmuxku paccmampueaemoﬁ 6 3adaue cumyayuu, OmJjudHble 0Ont pealbHblx (me, om KOmopbwlx
a6cmpa2up06aﬂqu), KOHCmpyupoeaniv HoOebvble cumyayuu C yd4emom Imux Xapakmepucmuk, 6 dYacmrocmu, npu peueHuu 3a0a4 Ha KOHYeHmpayuu,

VUUmMbl8ams NJIOMHOCMb 8eUecmad;
®  pewiamv U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs PealbHblX CUMYAyull, 8 KOMopvlx He mpebyemcs mouHbll 8blYUCIUMETbHbIU

pe3yremam,
®  pewiams 3a0a4u HA 0BUMICEHUE NO peKe, PACCMAMPUBAs PA3HbLE CUCIEMbl OmCcYemd.
I'eomerpuueckne purypsl

e Onepuposamv NOHAMUAMU 2EOMEMPUUECKUX DUy,
®  U38IEKAMb, UHMEPNPEMUPOBAMb U NPE0OPA308b16aAMb UHPOPMAYUIO O 2e0MEMPUUECKUX DUSYPAX, NPeOCMABIEeHHYI0 HA YePMeNCax,

®  NpUMeHAmMb ceomempuieckue hakmol O peuteHus 3a0ay, 8 MoM Yucie, NPeonoaazaruux HeCKOIbKO Uac08 peuleHus;
*  popmyruposams 6 NPOCMEUUUX CLYYAAX CEOUCBA U NPUSHAKU (ueyp,
®  00KA3bIBAMb 2eOMeMmPUiecKUe YMBEEPHCOCHUsL,
®  g1ademb cMaHOapmMHOU Kiaccughuxayueli nI10CKUx Queyp (mpey2oibHUKO08 U 4emvlpexy20ibHUKOS).
B noBceqHeBHO¥ )KM3HU M TPU W3YYE€HHH IPYTUX MPeIMETOB:

L4 UCNONIL308AMb CEOUCMEA ceomempudecKux qbueyp ons pewenus 3a0ay npakmu4eckozo xapakmepa u 3a0a4 U3 CMENCHBIX ducuunﬂuﬂ.

OTHoleHus

e  Onepupogamb NOHAMUAMU. PABEHCMBO hueyp, pasHvle Queypol, pABEHCMBEO MPey20IbHUKO8, NAPATNENbHOCIb NPAMBIX, NePREeHOUKVIAPHOCH b
NPAMBLX, Yeiibl MeHCOY NPAMbIMU, NEPREHOUKYISD, HAKIOHHAS, NPOeKYUs, nooodue gueyp, nooodHsie ghucypuvl, NOO0OHbIE MPEY2OTbHUKU,
*  npumenamv meopemy Paneca u meopemy o NpONOPYUOHATLHBIX OMPE3KAX NPU PEUEHUU 3a0aY,
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®  Xapakmepuzo8amv 83AUMHOE PACNOIONCEHUE NPAMOU U OKPYIHCHOCHIU, O8YX OKPYIHCHOCHEU.
B noBceaHeBHOI :KU3HM U TPU U3YyYEHUU JIPYTUX PEeIMETOB:

®  UCNONBL308AMb OMHOWEHUS OJIA peuleHUs 3a0a4, G03HUKAIOWUX 8 PEATTbHOU HCUSHU.
HN3mepeHus u BbIYMCIEHUSA

e  Onepuposamv npeocmasieHusimu o OluHe, niouaou, obveme kax senuuunamu. Ipumenamo meopemy Iughazopa, popmynst niowaou, odvema
npu peuweHuu MHO2OUIA208bIX 3a0ay, 6 KOMOpbIX He 8ce OaHHble NpeoCmasieHvl AGHO, a MpeOYIOm 6blYUCIEHUl, Onepuposams Oolee WUPOKUM
KOUYeCmeom opmyn ONUHbL, NIOWAOU, 00beMd, BbIYUCTAMb XAPAKMEPUCMUKYU KOMOUHayuti (ueyp (OKpyscHocmel U MHO20Y2ONbHUKOB) GbIYUCIAMb
paccmosnus medxcoy guaypamu, npUMeHsms mpueoHomempuyeckue Qopmyavl 01 GbIYUCIEHUL 8 DOJlee CNONCHLIX CAYYAsX, NPOBOOUMb GbIYUCIEHUS HA
OCHOB8€ PABHOBETUKOCMU U PABHOCOCMABIEHHOCHU,

®  1POBOOUMD NPOCTblE BLIYUCLEHUS HA 0ObEMHBIX MeNax,

o popmyruposams 3a0ayu HA GblYUCTEHUE OIUH, NIOUAO0eU U 00BEMO8 U Peulampb Ux.

B noBceqHeBHOIM KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  NPOBOOUMDb BLIYUCTICHUS HA MECIHOCIU,
®  NpUMEHAMb POPMYIbL NPU GLIYUCTEHUAX 8 CMENCHBIX YUEOHBIX NPeOMemax, 8 OKpyicarowel 0eucmeumenbHoCmu.
I'eomeTpuyeckue nocTpoeHust

e [306pasicamsb ceomempuyeckue hucypvl N0 MmeKcmosomy U CUMBOIbHOMY ONUCAHUIO;

®  CcB80000HO ONEPUPOBAMb YEPMENHCHBIMU UHCTIPYMEHMAMU 8 HECTONCHBIX CVYASX,

®  BBINONHAMb NOCMPOEHUS MPEY20IbHUKOS, NPUMEHAMb OMOENbHble Memoobl NOCMPOEHUl YUPKYleM U JTUHEKOU U Nnposooums npocmetiuiue
UCCNe008aHUs YUCTA PeUleH UL,

®  u300padicamv munosvie NiocKue hueypvl U 00veMHble mea ¢ NOMOWbI0 NPOCMEUUUX KOMNLIOMEPHBIX UHCINPYMEHMOS.
B noBcegHeBHOIM KU3HM U NP U3YyYeHUH APYTUX MPeIMeTOB:

®  GBINONHAMb NpOCMeluiUe NOCMPOEHUs HA MECIHOCMU, HeODX0OUMble 8 PeanbHOU HCUSHU,

®  OyeHusamv pasmepwvl peaibHbIX 00BLEKMO8 OKPYHCAIOUe20 MUpPA.
IIpeoOpa3zoBanus

o Onepuposamv noHamMuem O8UNCEHU U NPeoOdpPaA308aHus No0ooOUs, 1a0emv NpuemMamu NOCMpoeHus Queyp ¢ UCNOIb308AHUEM OBUICEHUN U
npeobpazoeanuii NOO0OUsL, NPUMEHIMb NOJYYEHHbIE 3HAHUS U ONbLIM NOCMPOECHUL 8 CMENCHBIX NPeOMemax U 6 PeaibHblX CUMYAYUsIX OKPYICAWe20 Mupa,

e cmpoums Gueypy, NOOOOHYIO OAHHOU, NOIL30BAMBCI CEOUCMBAMU NOO0OUSL 011 000CHOBAHUSA CBOUICME hucyp;

®  NPUMEHAMb C8OLUCMBA O8UNCEHULL OISl NPOBEOeHUss NPOCMeEUUX 0O0CHOBAHUL C8OUCME ucyp.
B noBceHeBHO¥ KM3HHM M IPU U3YYEeHHUH JPYIUX NPeAMETOB:

®  NPUMEHAMb CEOUCNEA OBUINCEHUU U NPUMEHAMb N000OUe 0I5l NOCMPOEHUU U 8bIYUCTEHUI.
BexTopbl M KOOPAMHATHI HA IJIOCKOCTH
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e Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PA3ZHOCMb 6EKMOPO8, NPOU3BEOeHUe GeKMopa HA YUCLO, Y20l MedCOy GeKMOpPaMu, CKAISAPHOe
npouseederue 6eKmopos, KOOpOUHAmMbl Ha NIOCKOCMU, KOOPOUHAMbL 6eKMOPA;

®  BLINOAHAMb OelicMEUsl HA0 BeKMOPAMU (CNOJHCEHUe, 8bIYUMAHUE, YMHONCEHUEe HA YUCILO), 8bIYUCIAMb CKATAPHOE Npouzeedetue, onpeoeisims 8
NpoOCMeuuux Ccayuasx y2oi Mmexcoy GeKmopamu, GbINOJHAMb PA3NONCEHUe 8eKmopd HA COCMAsnalwjue, NpuUMeHsms HONYYeHHble 3HAHUA 6 (u3uKe,
NoIb308aMbCSL POPMYIIOU BLIYUCTIEHUS PACCTNOSAHUSL MeHCOY MOUKAMU NO U3BECIHBIM KOOPOUHAMAM, UCHOIb308AMb YPAGHEHUS pueyp 0/ peuleHus 3a0ad;

®  NPUMEHAMb 8EKMOPbL U KOOPOUHAMDBL OJis pEULeHUs] 2e0MEeMPUYECKUX 3a0ay HaA 8blYuUcieHue ONIUH, Y2l08.
B noBceaHeBHOI :KU3HM U TPH U3YYEHUU JAPYTUX NPeAMETOB:

®  UCNONL308aMb NOHAMUS BEKMOPO8 U KOOPOUHAM OJisl peuleHus 3a0ad no Qusuxe, 2eocpaguu u Opy2um y4eOHbIM npeoMemam.
HcTopust MaTeMaTUKHU

o  Xapaxmepuzoeamv 6K1a0 8bIOAIOWUXCS MAMEMAMUKOS 8 PA3BUMUE MAMEMAMUKU U UHBIX HAYYHBLIX obacmel;
®  NOHUMAMb PObL Mamemamuxu 6 paseumuu Poccuu.
MeTtoabl MaTeMaTUKH

HCI’IOJZbS‘yﬂ U3y4€eHHblE M€m00bl, npoeodumb OOKLIS‘ameJleI’I’l@O, 6blNOJIHAMb ONPOBeEPIHCEeHUE,

6bl6upal’I1b U3yY4€eHHblE Memoobl U Ux KOM5uHaL;uu ons peutenust mamemamudecKux 361061’{,'

UCNONIL3068AMb MaAmMeMamuyecKkue 3Hanus 0Jisi ONUCAHUS 3aKOHOM€pHOCI’I’leIZ 8 OprJfCCliOlzquZ oelicmeumebHOCmu U npous‘ee()eyuﬂx uckyccmea,
npumeHsims npocmeﬁmue npocpamvmHsle cpe()cmea U IJ1IEKMPOHHO-KOMMYHUKAYUOHHbLE CUCMEMbL NPU PEWUEHUU MAMEMAMUYECKUX 3a0ad.

Conep:xkanue yueOHOro npeaMera no ajareope 8 kiacca.

Anredpanyeckue Jpoou.

AureGpandeckast IpoOb. Jonycmumvie 3HauUeHUs NEpeMeHHbIX 8 OPOOHO-PAYUOHAILHBIX 8bipadiceHusix. COKpalleHHe anredpandeckux Ipooei. [lpusedenue
aneebpauveckux opobeil Kk 0owemy sHameHamento. JIeWcTBUs ¢ anredpandecKuMu IpoOsSMU: CIIOKEHHE, BBIYUTaHUE, YMHOXKEHHE, JCJICHHE, BO3BEIICHHE B
creneHb. CTereHsb ¢ 1eNbiM NokaszareseM. CBOICTBaA CTETICHEH ¢ IeNTbIM TIOKa3areneM. BbijienieHne MHOKHUTEIST — CTEIICHU IECSATH B 3alTUCH yrciia. Pasmepbl
00BEKTOB OKPYXKAIOIIEro MUpa (OT AIEMEHTAPHBIX YaCTHIL 10 BeeneHHoi), INTUTENbHOCTh MPOIIECCOB B OKPYXKAIOIIEM MUpE.

[IpeoOpa3oBaHue BBIpOKEHHIA, COACPIKAIIMX aTreOpandecKue IpooH: CIOKEHHE, YMHOKCHHUE, JICTICHUE.

Perienune panoHaibHBIX ypaBHEHHA. PerlieHne TeKCTOBBIX 33au apu(METUISCKUM, areOpandeckuM crioco0oM. [lepsuunoe npedcmasienue o Opyeux
Memooax peutenuss 3a0ay (ceomempuieckue u spagpuueckue memoovl).

KBagpaTHbie KOpHH.

Apugpmernueckuii kBagpaTHblii kopeHb. KBanpaTHelil kKopeHb 13 uncia. Kopens TpeTheii ctenenu. Haxoxnenue npuOInkKeHHOTo 3HaYeHUsl KOPHS C
MOMOIIIBIO KaJbKysATOpa. [IpeoOpa3oBanue BoIpaXXEHUH, colepKallliX KBa{paTHbIe KOPHU: YMHOXKEHUE, JIeIeHNE, BRBIHECCHHE MHOXKHTEIS U3-TI0]] 3HaKa
KOPHS, HeceHue MHOJCUmMesa o0 3HaK KOpHA. PallnoHaIbHBIE BRIPAXEHUS U UX NpeoOpazoBaHus. CBOMCTBa KBapaTHBIX KOPHEH U UX IPUMEHEHHE B
Bbruncienusx. Teopema [Iudaropa. 3anuch KopHel ¢ MOMOIIBIO CTETIEHU C APpOOHBIM NoKa3zareneM. [louamue o kopHe N-0U cmeneHu U3 yucid.
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[MonsiTHe 00 MppannoHAILHOM yKcie. Paco3HaBaHue UppalMoHaIbHbBIX yucel. [[puMepsl 10Ka3aTenbCcTB B anredpe. MppainoHaibHOCTh YHCEIL.
JlecsaTuuHble NMPHOIMKSHUS UPPAMOHANBHBIX yncen. [Ipumenenne B reomerpun. Cpashenue uppayuonanvhuix ducen. Muoscecmso delicmeumenbHbix
yucen. I'paduk GyHKIUN: KOPEHb KBAJAPATHBIN, KOPEHb KyOMUYECKHIt

KBaapaTHbie ypaBHeHHsI.

KBagparnoe ypaBHenwue: hopmMmysia KOpHEH KBaIpaTHOrO ypaBHEHUs. [JUCKpUMUHAHT KBaJpaTHOTO ypaBHEeHUsA. KonuyecTBO KOpHEH KBaApaTHOT O
YpaBHEHHSI B 3aBHCHUMOCTH OT €r0 JUCKpUMHHaHTa. Hernonubie kBanpatHbie ypaBHeHus. Teopema Buema. Teopema, obpamuas meopeme Buema.
buxseadpammnvie ypasnenus. Penienne KBapaTHBIX, PallMOHATBHBIX ypaBHEHUH. [IpuMepsl pemeHus ypaBHCHH BBICIIMX CTETICHEH; METO IbI 3aMECHBI
MIEPEeMECHHOH, pa3IO’KEHUsI Ha MHOXKHUTEIH. [ paghuueckuti memoo peuterss, no0OOp KoOpHell ¢ UCNOIb308aHueM meopemol Buema. Keadpamuulii mpexunen,
PpasnodxiceHue KeaopamHo20 mpexuieHa Ha MHONCUMENU.

VYpasuenus, ceooumvle xk nunetinblm u keaopammusvim. Keaopammuvie ypasnenus ¢ napamempom.

Perrenne TeKCTOBBIX 3a7a4  anTreOpandecKuM CIIOCOOOM.

Cucrembl ypaBHEeHHH.
JIuneitHOE ypaBHEHUE U €ro pemeHue. Koauuecmeo KopHeu TuHetiHo2o ypasrueHus. Jlunelinoe ypasrnenue ¢ napamempom u ux peuieHue. Y paBHEHHUE C

JBYMS IIEPEMEHHBIMU; PEIICHUE YPABHEHUS C ABYMs ITepeMeHHbIMU. CHCTeMa YpaBHEHUI; PEIIEHUE CUCTEM ypaBHEHHU. CucTema AByX JIMHEMHBIX

YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU; PELICHUE M0ICTAHOBKOM, aaredpandeckiuM CliokKeHHeM, TpaduuecKuM METOJ0M. Y paBHEHHE MPSAMOM, yriIoBoi

K03 duUIMEeHT NpIMOii, ycIoBUE NapalieIbHOCTH NMPSMBIX. Y paBHEHHE OKPYKHOCTH C LIEHTPOM B Hauaje KOOPAUHAT U & 11000l 3a0aHHOU MOUKe.
I'padpuueckas uHTEpHIpeTanus (MpsMas) ypaBHEHHUH ¢ ABYMs IEPEMEHHBIMU U UX CUCTEM Y paBHEHME C HECKOJIBKMMU NepeMeHHbIMU. [Ipumepsl

peleHus] HEJTUHEHHBIX CUCTEM. [Ipumepnbl peuwienus ypasrenuti 6 yeavix yucaax. Vcnonp3oBaHue rpagukoB QyHKIMHA U1 pELICHNs] YPAaBHEHUH U CUCTEM.

D yHKIUMH.

[Tonsarue pynkuuu. O6macts onpeneneHus Gyakuuu. CriocoObl 3a1aHust QYHKIINN: aHATUTUYECKHUH, rpadudecKuid, TabnuuHbId. ['paduk GyHKINY,
BO3pacTaHue U yObiBaHHe (PYHKIMU, 3HAaUeHHE (DYHKIIMU B TOUKE, MHOXKECTBO 3HAYCHUI, HauOOIblllee M HAUMEHblIee 3HaueHusl QYHKIUY, HyTu (YHKIUY,
MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA. UTeHue rpagukoB HyHKIIHMA.

[Ipumeps! GyHKIUH, TOTydaeMbIX B IPOIIECCE UCCIIEOBAHMS PA3IUYHbBIX PEaJbHBIX MPOIECCOB U PELICHUS 3a1a4.

OyHKIMH, OTIMCHIBAIOIIUE MPSIMYIO B OOPaTHYIO MPOMOPIIHOHAIBHYIO 3aBUCUMOCTH, UX Ipaduku U cBoWcTBa. JInHelHas QyHKIHS, ee CBONCTBA U TpaduK,
reoMeTpPUUECKUd cMbICT K0d(pPuIeHToB. YTiaoBoi koadduiueHT npsmoii. Pacnonoxenue rpaduka TMHEHHON GYHKINY B 3aBUCUMOCTH OT €€ YTII0OBOTO
Kkoa¢duimenTa u cBo00IHOTO uineHa. Haxoowcoenue koaghguyuenmos nunetiHou hyHKYuu no 3a0aHHbIM YCI08UAM: NPOXOHCOEHUe NPAMOU Yepes 08e MOoyKU
C 3a0AHHBIMU KOOPOUHAMAMU, NPOXO0AHCOEHUE NPAMOI Yepe3 OaHHYI0 MOYKY U napaiienvhol oannol npsamotu. I'unepbona. UccnenoBanue QyHKuu mo e
rpaduky. Henpepwvignocms ¢yukyuu. Kycouno- 3a0anuvie hyHKyuu.

TemaTn4yeckoe nuiannpoBanue 8 kiacc (ajaredpa)
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Tao6aunual

Ne n/m | HaumeHoBaHue pasniena KonuuectBo N3 Hux (KOJIMYECTBO YacOB):
4yacoB (BCEro) JlaboparopHsle, OKCKypcuu KoHTpoabHbIe paboThI
NPAaKTUYECKHUE PabOTHI
1 YPOKHM BBOJTHOTO IOBTOPEHHUS 2 1
2 Anrebpandeckue 1poou 21 2
3 KBanpaTtHbie KOpHH 17 1
4 KBajipaTHbIC ypaBHEHHUSI 19 2
S) Cucrema ypaBHEHHH 19 1
6 OyHKIMU 14 1
8 [ToBTOpEHUE 10 1
9 Hroro 102 9
Conep:xkanue NporpaMMbl y4e0HOr0 nmpeMeTa 1o reoMeTpuus Kiacca.
YeThIpexyroabHHKH

MHOTroyroipHUKU. JJI€MEHThI MHOTOYTOJIbHUKA U €r0 CBOMCcTBA. Pacno3HaBaHNe HEKOTOPHIX MHOTOYTOJIbHUKOB. BBIMyKIIbIe U HEBBIMYKJIbIE
MHOTOYroJibHUKH. CyMMa yrioB BBITYKJIOI'O MHOTOYTOJIbHUKA.

UYetsipexyronbauku. [lapannenorpamm, ero cBoicTBa u npusHaku. [IpsMoyronpHUK, KBaapat, poMO, UX CBOMCTBA M IPU3HAKH. Tpanerus; paBHOOeIpeHHAs
tpaneuus. Teopema Daneca. Cummempus ceomempuieckux gueyp: ocesas u YeHmpaibHasl.

I'eoMeTpuueckre MOCTPOCHUS VI WILTIOCTPALIMKM CBOMCTB T€OMETPUUYECKUX (Uryp

Ilnomaanb.

[TonsiTre o momaay mIockux Guryp u ee ceoiictBax. Mamepenue mnomaaei. Enunuiel nu3mepenus miomaai. PaBHOcOocTaBIeHHBIE U PaBHOBEIHKUE
burypsl.

[Tnomans npsimoyroasHuKa. [Lnomans mapamnenorpaMma, TpeyrojibHUKA U Tpaneuuu (ocHOBHbIE Ghopmynbl). Popmyna I epona. Ilnowas
yemwvipexyeonvruxa. Teopema ITudaropa.

IMono0HbIE TPEYTOJIbHUKH.
[Toobue TpeyrosibHUKOB; K03 duient noaoous. I[lpusnaku nogo6ust TpeyroibHUKoB. CpeqHsist TUHUS TPEyrojdbHUKa. CBsI3b MEXAY IIIOLIAIIMU
1oI00HBIX uryp.
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CuHyc, KOCHHYC, TAHT'€HC, KOTAHI€HC OCTPOT'0 YyIJla IPsIMOYrOJIbHOTO TPEyroJibHUKA. Penienye npsiMo yroyibHbIX TpeYroabHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJHOTO U TOTO K€ yrJja.

OKpy:KXHOCTB.

LlenTpanbHBIi, BOMCAHHBIA YTOJI; BEIUYMHA BIIMCAHHOTO yria. BzanmMHoe pacnoioxkeHue npsiMoil U OKPYKHOCTH, 08yx okpyacHocmell. KacatenbHas u
CEeKyIasi K OKPYXHOCTHU (ux ceolicmea); paBEHCTBO KacaTelIbHbIX, IPOBEACHHBIX U3 OJHON TOUKU. Mempuueckue coOmHOuleHUs 8 OKPYHCHOCIU. CEOUCMEA
CeKYUWUX, KacamenbHbiX, Xopo.

OKpyXHOCTb, BIIUCAHHAs B TPEYI'OJIbHUK, U OKPYKHOCTh, OIIUCaHHAsI OKOJIO TPEYTrOJIbHUKA. Bnucanuvie u onucanuvie uemoipexy201bHuKkuy. Brimcanupie

Y OTIMCAHHBIE OKPYKHOCTH MPABUIILHOTO MHOTOYTOJIbHUKA. CepeIMHHBIN EPIEeHANKYISP K 0Tpe3Ky. CBOMCTBO CepeAMHHOTO MEPIICHAUKYISIPA K OTPE3KY.
3ameuaTesbHbIE TOYKU TPEYroJIbHUKA: TOUKH MEPECeUeHus: CEPEeIMHHBIX EePIEeHANKYIIPOB, OuccekTpuc, Meauan. Okpyorcnocms Jiinepa.

TemaTuueckoe miIaHupoBaHue 8 Kiacc (reomerpus)

Tadaunal
Nem/m | HaumeHnoBaHue pazzaena KosmuecTBo N3 HUX (KOTMYECTBO YacoB):
4acoB (BCero) JlaGopaTopHsie, DKCKypCUH KonTposabubie paboThl
MPaKTUYECKHUE PaObOTHI

1 Ypoku BBOJTHOTO TOBTOPEHUS 2

2 YeThIpEXyroJIbHUKN 14 1

3 ITnomans 14 1

4 ITono6HbIE TPEYTOJTBLHUKHI 20 2

5 OKpY>XHOCTB 16 1

6 [ToBTOpEHME 2

7 Bcero 68 5

Copep:xanue NporpamMmMbl y4e0HOr0 npeaMera
aqredpa 9 kiacc.
Hepasencrsa.

JleficTBUTENbHBIE YKCla Kak OeCKOHEUHbIe AecsTUYHbIe IpoOu. CpaBHEHHE JEHCTBUTENBHBIX YHCEIL, apugdmemuyeckue Oeticmaus Hao HUMU.
[IpeoOpazoBaHue BBIPAKEHUIA, COJIEPIKAIIMX 3HAK MOTYIIS.
HepasenctBo ¢ ool nnepemeHHoN. Pelnienre HepaBeHcTBa. JIMHEHHbIE HEPABEHCTBA C OJIHOU IEPEMEHHOM U UX CUCTEMBL. UUCIIOBBIE HEPABEHCTBA U
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UX CBOHCTBA. [Jokazamenbcmeo yuciosvix u aneebpauveckux Hepasencmes. HepaBeHCTBO ¢ nepeMeHHOi. CTporue u HecTporue HepaBeHcTBa. O61acTh
OIpe/ieNieHUs] HEpaBeHCTBA (00J1acTh JOMYCTUMBIX 3HAUYEHUH NIEpEMEHHOM).

Pemienue nuHEeHBIX HEPABEHCTB.

CucTeMbl HEpaBEHCTB C OJHOM MepeMeHHOH. Pelienne cucteM HepaBeHCTB € OJHOM MepeMEeHHON: INHEHHBIX, KBaApaTHbIX. M300pakeHne pemeHus
CUCTEMbl HEPABEHCTB HA YMCIOBOW NPSIMOM. 3alIUCh PELIEHHS CUCTEMbl HEPABEHCTB.

Keaaparnunas pyHKuus.

KBanparnunas ¢pyHkius, e€ cBoiicTBa u rpaduk, mapadoina. [Ipumeps! rpaguuecKkix 3aBUCIMOCTEH, OTPAXKAIOIINX PEeaTbHBIE MPOIECCH: KoJieOaHue,
MoKa3aTeNbHBIN pocT. Yucnosvle hynkyuu, onucviearouue s3mu npoyeccevl. KoopanHaTel BepIIMHBI TapadoIibl, 0cb cUMMeTpun. Cmenennbie GyHKYuU ¢
HamypaniohubiM nokazamenem, ux epaguxu. CBoNcTBa U rpa@uk KBagpatnyHou (GyHKIMH (apadona). [loctpoenue rpadguka KkBagpaTtuyHoW PpyHKIINH 1O
ToukaM. HaxoxxneHue Hynel KBaapaTuuyHON QYHKIUU, MHOMCECMBA 3HAUEHUL, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCIU.
Ipeocmasnenue 06 acumnmomax. Ilpeobpazosanue epapura pynxyuu y=1(X) ons nocmpoenus epagpuros pynxyuu suoa y=af(kx+b)+c

Yérusie, Heu€THBIE (GyHKIUU. [I[poMexyTKH BO3pacTaHus ¥ yObIBaHUS (DYHKIIHH.

KBanparusle HepaBeHCTBA. PeuieHue K8aopamHuvix HepaseHCms: UCNONb308aHUe CBOUCME U 2paghuKa K8aopamuiHol QyHKYyuY, Memoo UHMepeaios.
3anuce pewenus keadpamnozo Hepasencmea. Ilpumepol pewenus OpooHo-IUHEUHbIX HepageHcms Pewenue yenvix u OpoOHO-payuoOHAIbHBIX HEPABEHCTE
MEeMoOOM UHMEPBAILOS.

Iapannenvhulii nepenoc 2paguxoe 8001b oceti KOOPOUHAM U CUMMEMPUsL OMHOCUMENHO OCU.

I'paguxu ¢hynxyuii y:a+%b, y =% y=x, y=|x;

YpaBHeHUs M CHCTEMbI YPaBHEHUIA.

Pemenue paunoHanbHbIX ypaBHEHUM. [IpuMepsl pelieHnst ypaBHEHHU BBICIINX CTEMEHEN; METOIbl 3aMEHBI IEPEMEHHOM, PA3JIOKEHUS Ha
MHOXUTENH. Peuterue OpoOHO-payuoHanbHblx ypasHeruil. Memoovl pewieHus ypasHenutl: Memoobl pa6HOCUTbHBIX NPeoOpa308aHUllL, Mmoo 3aMeHbl
nepemenHol, epaguyeckuii memoo. Hcnoavzosanue ceolicme (hyukyuii npu peweruu ypasrernuil. Qoaacms onpeodenenuss ypasHeHus (0oaacms 00 nyCcmumvlx
SHAYEHUll nepeMeHHOlL)

VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU; PEIICHUE YPaBHEHHUS ¢ ABYMsI epeMeHHbIMU. CrcTeMa ypaBHEHHI; penieHne cucreMbl. CucreMa JIByX
JMHEWHBIX YPAaBHEHHI C JIBYMsI IEPEMEHHBIMU; PEIICHUE TIOJCTAHOBKOW M alreOpanyecKiM CI0KEHUEM. Y PaBHEHUE ¢ HECKOJIbKUMH MEPEMEHHBIMH.
TIpuMepb! pellieH s HEMHEHHBIX CHCTeM. [Ipumepsl pewierus ypasuenuii 8 yenvix uuciax. Ilpocmeiiwue uppayuonanshsie ypasuenus suda \Nf(x)=a, Vf(x)=
NQ(X). Vpasnenus suda x "=a. Cucmemvi TuHETIHbIX YPAGHEHUT ¢ NAPAMEMPOM.

HepaBeHcTBO ¢ 01HO nepeMeHHOM. Pemenne HepaBeHcTBa. JInHEliHbIe HEPaBEHCTBA C OJIHOM NIEPEMEHHOM U UX chcTeMbl. KBajpaTHbie
HepaBeHCTBa. M300paykeHre pelieHus CUCTEMbI HEPABEHCTB Ha YMCIIOBOM NPSMOiA. 3alTUCh PEIICHHsI CHCTEMbI HEPABEHCTB. [lepsuunbie npedcmasierus o
Opyaux mMemooax peuieHust 3a0ay (ceomempuyeckue u epaguyeckue mMemoowl).

ITocsienoBaTeIbHOCTH H IPOIPECCHH.
ITonsTe nocnenoBarenpHOCTH. YncnoBas NoCaeA0BaTENbHOCTD. [I[puMephl YHCIOBBIX MOCIIEN0BATENbHOCTEN. beCkoOHEUHbIEe TOCIIEN0BATEIBHOCTH .
Apugmernueckas 1 reoMeTpudeckas Iporpeccuu, ux coiicrsa. Mopmysbl 001Iero ujaeHa apuMeTHIecKord U reOMeTpUIecKOi Mporpeccuit, CyMmbl
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HEPBBIX HECKOJIBKUX WICHOB apu(hMeTUUIECKOil U reomeTpuueckoil mporpeccuit. Cxooawascs 2eomempuieckas npoepeccus.
CnoskHbI€ IPOLIEHTHI.
TemaTn4yeckoe nuannpoBanue 9 kiaacc (ajaredpa)

Ne /| HaumenoBanue pasnuena KonuuectBo N3 Hux (KOJIMYECTBO YacoB):
4yacoB (BCEro) JlaGoparopHsie, OKCKypcuu KoHTposabHble paboThl
IpaKTHYecKue paboThl
1 [ToBTOpEHNE 2 1
2 HepaBenctBa 17 1
3 KBanparnunas QyHKIms 18 1
4 YpaBHEHUsI U CUCTEMBI YpaBHEHUI 22 2
5 Apudmernueckast 1 TeOMeTpUIECKas 17 2
POTPECCU
7 Hrtorosoe nmoBTopeHune 26 1
8 Bcero 102 8
Copnep:xkanue NporpaMMbl y4eGHOro npeamera
reomeTpus 9 kJiacc.
BekTopbl.

Bexkrop. Jlnuna (Moaynb) BekTopa. PaBeHCTBO BekTOpoB. Oniepanuu HajJ BEKTOPaMU : CIOXKEHUE, YMHOKEHHE Ha Yuciio. Mcrob30BaHne BEKTOPOB B
¢buzuke. CpeqHsis JIUHUS TPANeLUnu.

MeTtox KOOpPAUHAT

Koopaunatsl BexkTopa. OCHOBHBIE MOHSTHUS, KOOPAMHATHI BEKTOpA, PacCTOSTHUE MeXAy Toukamu. KoopauHaTel cepeuHbl OTpe3Ka. YpaBHEHHS
¢buryp. [IpumeHeHre BEKTOPOB U KOOPAUHAT ISl pEIICHUs TPOCTEHIINX NreOMETPHUECKUX 3aa4.

CooTHolIeHHE MeKIYy CTOPOHAMHU M YIJIaMH TPeyrojibHHUKA.

CxansipHoe npou3Be/ieHUe BEKTOPOB.

CuHyc, KOCHHYC, TAHT€HC, KOTAaHT'€HC OCTPOTO Yriia MPSMOYTOJIBLHOTO TpeyroyibHUKa U yrioB oT 0° go 180°; mpuBenenue k octpomy yriy. Pemenue
MPSIMOYTOJIbHBIX TPEYrOJIbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. DOpPMYyIIbl, CBI3BIBAIOLINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OJTHOTO U
TOTO k€ yria. Teopema KOCHHYCOB M TEOpeMa CHHYCOB; IIPUMEPHI X MPUMEHEHHUS U1 BEIYMCICHUS SJIEMEHTOB TPEYroJIbHUKA.

Tpuronomerpruueckue (QyHKIUU TYNOTO yriia. BbeluncieHHe SI€MEHTOB TPEYroJIbHUKOB C TOJB30BAHUEM TPUTOHOMETPUUYECKHX COOTHOLICHH.
Hcnonb3oBaHue BEeKTOPOB B (DM3HKE, Pa3NIOKEHHUE BEKTOpa Ha COCTABIISIONIME, CKAJSIPHOE MPOU3BEICHUE BEKTOPOB. YTON MEXAy BeKTopaMu. Popmysibl,
BbIpa)karouas Miola b TPEYroJbHUKA Yepe3 IBE CTOPOHBI U YTOJl MEXAY HUMHU, YEPE3 NEPUMETP U PAINYC BIUCAHHOU OKPYKHOCTH.

JJIMHAa OKPY/KHOCTH M ILUIOIIAAb KPYyra

[IpaBuUsbHBIN MHOTOYTOJIbHUK. OKPY>KHOCTb, BOIUCAaHHAs! B TPEYTOJIbHUK, U OKPYKHOCTh, ONMUCAHHAS OKOJIO TPEYr OJIbHUKA. BriricaHHbIE U ONTMCaHHbIE
MHOTOYTOJIbHUKHU. BriMicaHHbIe U ONMUCAaHHBIE OKPYKHOCTH NMPABUJIBHOTO MHOTOyrosibHHKA. CekTop. CermMeHT. [[nmHa OKpy>KHOCTH, YUCIO T, JUIMHA JIYTH.
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CooTBeTCcTBHE MEX/1Y BEJIMUYMHON yIJIa U JUIMHOM Jyr'y OKPY>KHOCTH. POpMYyJIbl JUIMHBI OKPYKHOCTH U IIJIOLIAIU KpyTa.

[TonsiTre 0 TuToImaMM MWIoCKoU purypsl u e€ cBoiictBax. [Inomanp kpyra u TIOMIA(s CEKTOpA.

JABukenue.
[Tonsitue npeobpazoBanus. [IpeacraBieHne 0 MeTanpeMETHOM MOHATUH «IIpeoOpazoBanue». Kombunayuu 08udiceHuli Ha NIOCKOCMU U Ux
ceoticmea.llpumepol osudxcenuil ghueyp. Cummempus gueyp. Ocesas cummempus u napaiienbrsii neperoc. 1106opom u yeHmpanrbHas CuMmempus.
Ionamue o comomemuu. Ilooodue ueyp. [lonamue o ceomempuueckom mecme mouex. Paccmosnue medxncoy gueypamu.

HayanbHble CBeeHUS U3 CTEPeOMeTPHH
I'eomempuueckue guzypel u mena. Pasencmeo 6 ceomempuu. Mnozoepannux u e2o snemenmul. Hazeanus MHo202panHuKo8 ¢ pasHbiM NOAOHCEHUEM U
Konuyecmeom 2pawei. Ilpasunvnvlie mnozcocpannuxu. IlepBudHbBIE TpeAcTaBIeHUs O NMUpaMujAe, Napaiesenunene, npusMe, cdepe, mape, HUIHMHIPE,
KOHYCe, UX 2JIEMEHTax U mpocredimux cBorictBax. [Ipumepst ceuenuii. Ilpumepsr passeprok. O0beM Tena u ero cpoiictBa. M3mepenue oobema. Enununisl
u3MepeHus: 00beMoB. PopMyIbl 00beMa MPSAMOYTOJBHOTO NapajljieNenunea, Kyoa, mapa, HHIMHIPA U KOHYCa.
ITpumeps! ceuennit. [Ipumepsl pa3BepToK. Buioaiowuecs mamemamuky u ux 6Kua0 6 pazgumue HayKu.

TemaTu4yeckoe niaHupoBaHue 9 Kjiacc

Tadaunal
Ne n/n | HaumenoBanue pasnena Konmuectso W3 HUX (KOJIMYECTBO YacOB):
4yacoB (BCEro) JlaGoparopHsle, OKCKypcuu KoHnTposabHable paboThl
MpaKTUYECKUE PaOdOThHI
1 BroaHoe nmoBTOpeHME 2
2 BexkTopst 12 1
3 Merton KoopuHAT 10 1
4 CoOTHOIIICHUS MEXKTy CTOPOHAMH U 14 1
yriamu TpeyroyibHuka. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB
5 JlmrHa OKPY)KHOCTH M IIJIOIIAIb Kpyra 12 1
6 JIBroKeHUS 10 1
7 [ToBTOpEHME 8 1
8 Bcero 68 6
Taoauma2
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YUYEBHO-METOJMYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPHUAJIbI 151 YUEHUKA

1. «Anrebpa 8-9»YMK I'.B.[lopodees, N.®. lllapeirun, C.b.CyBoposa u ap. (M.:
[Ipocsemienue)
2. «eomerpus 8- H»YMK JI.C. AranacsiH, B.®. Byry3zoa, C.b.Kagomiiesa, 3.1

[To3nsik, U.W. KOnunoit. (M.: Tlpocsemenue) ,

METOANYECKHUE MATEPHUAJIbI JJII YUUTEJA

1. «Anreopa 8-9»YMK I'.B.[lopodees, N.®. [llaprirun, C.b.CyBoposa u np. (M.:
[Ipocsemenue)

2. «T'eomerpus 8- IYMK JI.C. Aranacsn, B.®. byry3osa, C.b.Kagomuesa, O.1". [1o3HsK,
N.N. IOaunoi. (M.: IIpocBenienue)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

bu6nuoreka [JOK

POII
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	Выпускник научится в 8-9 классах (для использования в повседневной жизни и обеспечения возможности успешного продолжения образования на базовом уровне)
	Выпускник получит возможность научиться в 8-9 классах для обеспечения возможности успешного продолжения образования на базовом и углубленном уровнях

