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Pa6ouast nporpamma npeamera «MaTtemMaTuka» 5-9 Kiaccol

IInanupyemMbie pe3yabTaTbl OCBOEHHS O0Yy4YalOIIMMHMCA OCHOBHOWH 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl.
[Tnanupyemble pe3yabTaThl ONUPAIOTCA HA BEAYLIME LIEJIEBbIE YCTAHOBKHU, OTPAYKAIOLINE

OCHOBHOM, CYIIHOCTHBIM BKJIaJ KaXI0W M3y4aeMoil MporpaMMbl B pa3BUTHE JTMYHOCTH 00ydaro-
IIHAXCS, UX CIIOCOOHOCTEMN.
B cTpykType miaHupyeMbIX pe3ysIbTaTOB BBIAEISETCS CIEIYIOIINE MPYIIIbL:

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS] OCHOBHOM 00pa30BaTEe/IbHON IPOTrpaMMBl:
1. Poccuiickas rpakaaHckas HIEHTUYHOCTD (AaTpUOTU3M, yBaxkeHHE K OTeuecTBy, K MPOLIIIOMY
U HACTOSIIEMY MHOIOHAIlMOHAJIBLHOrO Hapoja Poccum, 4yBCTBO OTBETCTBEHHOCTH M J0JIra Ie-
pen Pommuoii, nnentudukamus cebs B kKadecTBe rpaxkaaHuHa Poccum, cyObeKTHBHAs 3HAUM-
MOCTb HCIIOJIb30BaHUSI PYCCKOTO SI3bIKAa U S3BIKOB Hapon0B Poccuu, oco3HaHHE M OLIyIIEHHE
JIMYHOCTHOW CONPUYACTHOCTH CyapO€ poccHiicKkoro Hapona). Oco3HaHUE STHUYECKOW MpUHAN-
JIEKHOCTH, 3HAHUE UCTOPHH, SI3bIKa, KyJbTYpbl CBOETO HAPOJa, CBOETO Kpasi, OCHOB KYyJIbTYpPHOI'O
Hacneaus HapoaoB Poccuu M yenoBeuecTBa (MIEHTUYHOCTh YEJIOBEKA C POCCHMCKONM MHOIOHa-
LUOHAJILHOM KYJIBTYpOH, CONPUYACTHOCTb MCTOPUM HApOJOB U IOCYAAPCTB, HAXOJUBLIMXCSA HA
TeppUTOpUN coBpeMeHHOM Poccum); mHTEpHOpHU3anus I'YMaHUCTHUECKUX, IEMOKPATUYECKUX U
TPAAUIIMOHHBIX IIEHHOCTEH MHOTOHAIMOHAJIBLHOTO poccHiickoro ooOmiectBa. OCo3HAHHOE, yBa-
KUTEJIbHOE U J100pOKENATEIbHOE OTHOILIEHUE K UCTOPUH, KYJIbTYPE, PEIUTUN, TPAAULIUAM, SI3bI-
KaM, EHHOCTAM HapooB Poccuu u Hapo10B Mupa.

2. T'OTOBHOCTb M CITIOCOOHOCTH O0YYAIOLIUXCS K CaMOPa3BUTHIO U CaMOOOPa30BaHHUIO HA OCHOBE
MOTHBAIIMHM K 00YYEHHIO U TIO3HAHMIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M IIO-
CTPOCHMIO JajbHEHIIel MHANBUIYaJbHON TpaekTOpuu oOpa3oBaHMs Ha 0a3e OPUEHTHPOBKHU B
Mupe npodeccuit 1 MpopecCHOHATBHBIX MPEANOYTEHUH, ¢ YUeTOM YCTOMUMBBIX MO3HABAaTENh-
HBIX UHTEPECOB.

3. Pa3BuTOE MOpanpHOE CO3HAHNE U KOMIIETEHTHOCTh B PEIICHUH MOPAIBHBIX MPOOJIeM Ha OCHO-
B€ JIMYHOCTHOTO BBIOOpa, (hOpMUPOBaHKME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO MOBEICHMS,
OCO3HAaHHOTO M OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHBIM MOCTYIKaM (CIOCOOHOCTh K HPaB-
CTBEHHOMY CaMOCOBEPIIICHCTBOBAHUIO;, BEPOTEPITUMOCTh, YBAKHUTEIHHOE OTHOIICHUE K PEITUTH-
O3HBIM YyBCTBaM, B3TJIsAJIaM JIFOJICH WJIM UX OTCYTCTBHUIO; 3HAHHE OCHOBHBIX HOPM MOpaJH, HPaB-
CTBEHHBIX, TYXOBHBIX HJI€AJIOB, XPAaHUMBIX B KYJBTYPHBIX TPaAHUIUAX HapomoB Poccuu, rotos-
HOCTh Ha MX OCHOBE K CO3HATEIbHOMY CAMOOTPAaHMYEHMIO B MOCTYIKaX, MOBEIACHUH, PACTOUYM -
TEIHHOM MOTPEOUTENHCTBE; CPOPMUPOBAHHOCTH MPEACTABIECHUI 00 OCHOBaX CBETCKOW ITHKH,
KYJIbTYpPbI TPAIULUOHHBIX PEJIUTUN, UX POJIM B Pa3BUTUU KYJIBTYpbl U UcTOpUHU Poccuu u yeno-
BEUYECTBA, B CTAHOBICHUH T'PAXKTAHCKOTO OOIIECTBA U POCCHICKOW TOCYIapCTBEHHOCTH; MMOHU-
MaHH€ 3HAYCHUS HPAaBCTBEHHOCTH, BEPHl M PEIUTHH B KU3HMU UYEJIOBEKa, CEMbH M OOIIECTBA).
CpopMHUpPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YUYEHHUIO; YBaXKWUTEIHLHOTO OTHOIICHHS K
TPyny, HAJIMYHUE OIBITA y4aCTHS B COIHAIBHO 3HAYMMOM Tpyzae. Oco3HaHUE 3HAYCHHUS CEMbU B
YKU3HM YeJIOBEKa M 00IeCTBa, MPUHATHE IIEHHOCTH CEMEHHOM KU3HU, YBAKUTEIHLHOE U 3a00TIH -
BOC OTHOIIICHUE K WIEHAM CBOCH CEMbH.

4. ChopMUpPOBaHHOCTH LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOB-
HIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTUKH, YUUTHIBAIOIIETO COLUAIBHOE, KYIbTYpPHOE,
SI3BIKOBOE, TYXOBHOE MHOTOO0Opa3nue COBPEMEHHOTO MHUpA.

5. Oco3HaHHOE, YBAKUTEIBHOE U TOOPOKeNaTeIbHOE OTHOIICHHUE K IPYTOMY YEJIOBEKY, €ro
MHEHUIO, MUPOBO33PEHUIO, KYJIbTYpPE, S3BIKY, BEPE, IPaXAaHCKON NO3ULMH. ['0TOBHOCTH M CHIO-



COOHOCTH BECTH JUAJIOT C IPYTMMH JIFOJABMH U JOCTHraTh B HEM B3aUMOMIOHUMaHMs (MACHTU(DHU- KaIlus
ce0s1 KaK MOJHOMPABHOIO CyObeKTa OOIICHHS, TOTOBHOCTh K KOHCTPYHPOBAHHIO 00pa3a napTHepa o
AnUajory, roroBHOCTb K KOHCTPYUPOBAHUIO 06p3.38. AOITYCTUMBIX Ccroco0oB JAHUaJIo- ra, TOTOBHOCTH K
KOHCTPYHPOBAHMIO ITPOLECCA UAIOra KaK KOHBEHIIMOHUPOBAHWS HHTEPECOB, ITPOLIEAYP, TOTOBHOCTh U
CIIOCOOHOCTB K BEJCHUIO [IEPETOBOPOB).
6. OCBOEHHOCTH COIIMATIBHBIX HOPM, ITPABUJI ITOBEICHUS, POsIel 1 (pOpM COLMANIbHON KU3HU B
rpynmnax u coodiecTBax. Y4acTue B MIKOJIbHOM CaMOYIIPABICHUU U OOIIECTBEHHOM KU3HU B
Ipeieaax BO3pacTHBIX KOMIIETEHIIUM ¢ yU€TOM PErMOHAJIbHBIX, ITHOKYJIBTYPHBIX, COLIMATIBHBIX
1 DKOHOMHUYECKUX ocoOeHHOcTel ((popMUpoBaHUE TOTOBHOCTH K YYaCTHIO B IIPOLIECCE YIOPSIO0-
YEHUsI COLMANIBHBIX CBSI3€H M OTHOLICHUH, B KOTOPBHIE BKIIOUEHBI M KOTOPBIE (POPMUPYIOT CaMU
y4aluecs; BKIIOYEHHOCTh B HEMOCPEICTBEHHOE MPaKAaHCKOE y4acTHE, TOTOBHOCTh Y4acTBO-
BaTh B JKU3HEAEATEIBHOCTU OAPOCTKOBOTO OOIIIECTBEHHOTO O0ObEMHEHNS, TPOJYKTUBHO B3au-
MOJICHCTBYIOIIETO C COLIMAILHOM CPeIoi M COIMAIbHBIMU HHCTUTYTaMU; UACHTUPHUKAIHS ceOs
B Ka4eCTBE CYObEKTa COIMAILHBIX MPE0Opa30BaHMii, OCBOCHUE KOMIIETEHTHOCTEH B cdepe opra-
HU3AaTOPCKON AESITeNbHOCTH; MHTEPUOPU3AIIHS LIGHHOCTEH CO3UAATEILHOTO OTHOIICHHUSI K OKPY-
Karolle NeNCTBUTENbHOCTH, IEHHOCTEN COLMAaIbHOIO TBOPUYECTBA, IEHHOCTH MTPOJYKTUBHON
OpraHu3alii COBMECTHOM JeATEIbHOCTH, CAMOPEATN3alliy B TPYIIE U OpraHU3aIlH, [EHHOCTH
«IPYroroy» Kak paBHOMPABHOTO MapTHEpa, GOpMUPOBaHNE KOMIETEHIINN aHAINU3a, TPOEKTUPO-
BaHUs, OpPraHU3aINH JESTEIbHOCTH, PeIIEKCHH U3MEHEHU, CIOCOO0B B3aMMOBBITOIHOTO CO-
TPYIHUYECTBA, CITIOCOOOB pean3allii COOCTBEHHOTO JIMIEPCKOTO MOTEHIIHANA).
7. ChopMHUPOBAHHOCTH IIEHHOCTH 3[I0POBOTO U OE30MacCHOTO 00pa3a KU3HHU; HHTSPHOPH3AIUS
MIPaBWJI MHANBUAYAIBHOTO M KOJIJIEKTUBHOTO 0€30MacHOI0 MOBEICHUS B YPE3BhIYAHBIX CUTYa-
LUSAX, YTPOXKAIOLIUX KU3HU U 370POBbIO JIIO/I€H, PAaBUJI MIOBEJCHHS Ha TPAHCIIOPTE U Ha 10PO-
rax.
8. Pa3BUTOCTB 3CTETHYECKOTO CO3HAHUS Yepe3 OCBOCHUE XYHI0KECTBEHHOTO HAaceInsl HapOI0B
Poccun 1 Mupa, TBOpUECKOH JesITeTbHOCTH AICTETHUECKOT0 XapakTepa (CocoOHOCTh TOHUMATh
XYyJI0’)KECTBEHHBIE TPOU3BENIEHNUS, OTPAXKAIOLIME Pa3Hble ATHOKYJIbTYPHbIE TPaJAULIUU; cHOpMHU-
POBaHHOCTh OCHOB XYJ0KECTBEHHOH KYJIbTYPbI 00YyJatoIMXcs KaK YacTH UX O0IIel TyXOBHOM
KYJIbTYpBI, KaK 0CO00T0 crioco0a Mo3HaHUS KU3HU U CPEACTBA OpraHU3allii OOIIEHNUS; ICTETH-
YeCKO€, SMOLMOHATIbHO-IIEHHOCTHOE BUACHUE OKPYKAIOLIEr0 MUPA; CIOCOOHOCTh K AMOIHO-
HaJIbHO-IIEHHOCTHOMY OCBOEHUIO MUPA, CAMOBBIPAKEHUIO U OPUEHTAIIMU B XY/10)KECTBEHHOM U
HPAaBCTBEHHOM MPOCTPAHCTBE KYJIbTYPbI; YBKEHUE K HCTOPUH KYJIbTYphl cBoero OTeuecTna,
BBIPAKEHHOW B TOM YHCJI€ B TOHMMAHUU KPAcCOThI YEJIOBEKa; MOTPEOHOCTh B OOLIEHUH € XY0-
’KECTBEHHBIMH ITPOU3BEJICHUAMH, C(HOPMUPOBAHHOCTh AKTUBHOT'O OTHOLIEHUS K TPAJULIMIM Xy-
J0’KECTBEHHOU KYJIBTYpPbI KaK CMBICIIOBOM, 3CTETUYECKON U TMYHOCTHO-3HAYMMOMN IEHHOCTH ).
9. CchopMuUpOBaHHOCTH OCHOB 3KOJIOTMYECKON KYJIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 9KOJIOTMUYECKOT0 MBILUICHUS, HAIUYUE OIBITAa HYKOJIOTMYECKH OPUEHTHUPOBAHHON ped-
JIEKCUBHO-OLIEHOYHOH U MPAKTHUECKON AEATENbHOCTH B )KU3HEHHBIX CUTYalUAX (TOTOBHOCTb K
WCCIIETOBAaHUIO IIPUPOJIBL, K 3aHITUSM CEIbCKOXO03IUCTBEHHBIM TPYAOM, K XYA0KECTBEHHO-
ACTETUYECKOMY OTPAXKEHUIO MIPUPOJIBI, K 3aHATUAM TYPU3MOM, B TOM YHCIIE SKOTYPU3MOM, K
OCYILIECTBIICHUIO TPUPOIOOXPAHHOM JIEATENBHOCTH).

JUIS TITYXHX, CIa00CIBIIIANINX, TO3JHOOTJIOXIINX 00Y4aroIXCs:

CHOCOOHOCTh K COLMAJIbHOW aJanTaliy U WHTETPallui B OOIIECTBE, B TOM YHCIE NIPU pea-
JU3alUU BO3MOXHOCTEH KOMMYHHKAIIMU HA OCHOBE CIIOBECHOW peuM (BKJIIOYAsl YCTHYIO KOMMY-
HUKAIMIO), a TaKXke, MpH JKeaHHMH, KOMMYHHMKAIlUMd Ha OCHOBE >KECTOBOM peuu C JIHMIaMH,
MMEIOLUMH HapyIIEHUs CIIyXa;

111 00yYaroIUXCs C HAPYIICHUSIMHU OIIOPHO-/IBUTaTEIbHOTO arlapara:

BJIa/ICHNE HaBBIKaMH MPOCTPAHCTBEHHON U COLUAIBHO-OBITOBON OPUEHTHUPOBKH;

YMEHHUE CaMOCTOSITEIbHO M 0€30IacHO MepelBUTaThCs B 3HAKOMOM M HE3HAKOMOM IIPO-
CTpPaHCTBE C UCIIOJIb30BAHUEM CIIELIUAIBHOTO 000pYI0OBAHUS;

CHOCOOHOCTh K OCMBICICHUIO U JTU(QEepeHIMaluyd KapTUHBl MHpa, €€ BPEMEHHO-
MIPOCTPAHCTBEHHOMN OpraHU3alllu;



CIIOCOOHOCTh K OCMBICIICHUIO COLIMATBLHOTO OKPYKEHHS, CBOETO MECTa B HEM, MPUHSTHE
COOTBETCTBYIOLIMX BO3PACTY LIEHHOCTEN U COLUAIIBHBIX POJIEH;
JUTSE 00YYAOIIUXCS C PACCTPONCTBAMH ayTHCTUYECKOTO CIIEKTpA:
dbopMupoBaHUE YMEHHUS CJeI0BaTh OTPabOTaHHOW CHUCTEME MPaBUJI MMOBEACHUS U B3aUMO-
JEHCTBUS B MIPUBBIYHBIX OBITOBBIX, YICOHBIX U COIMAIBHBIX CUTYalUAX, YIACPKUBATH TPAHUIIBI
B3aHMOJCHCTBUS;
3HaHHME CBOMX IMPEANOYTEHUN (OrpaHUYeHUI) B OBITOBOM chepe U chepe HHTEPECOoB.

MetanpeameTHble pe3yJbTaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMBbl
MeTtanpeamMeTHble pe3ybTaThl, BKIIOYAIOT OCBOCHHbBIE 00YUYAIOIIMMHUCS MEKITPEIMETHbIE TOHS -
THUSl U YHUBEPCAJIbHbIE yUeOHbIE JEUNCTBYS (PETYIATUBHBIE, I03HABATEIbHbIE, KOMMYHUKATHB-
HBIC).

Me:xnpeamMeTrHble NOHATHS

YcnoBueM GopMUPOBaHHS MEXITPEIMETHBIX OHSATHIA, HAIPUMEP TaKUX KaK cUCTeMa, (akxT, 3a-
KOHOMEPHOCTb, (DEHOMEH, aHAIN3, CHHTE3SIBIISIETCS OBJIaJICHUE 00YJarOIIMMHICS OCHOBAMH YUTa-
TEJBbCKON KOMITETEHIINH, TPHOOPETEHNE HaBBIKOB PabOThI ¢ MHPOpPMAaLKEH, yyacTe B IPOEKT-
HOM JlesTeNnbHOCTH. B OCHOBHOM 1IKOJIE HAa BceX MpeaMeTax OyaeT mpojoinkeHa pabota mo gop-
MHUPOBAHHIO U PA3BUTHIO OCHOB YHTATEIbCKOI KoMneTeHuu. OOyyarommecs: OBIaICIOT uTe-
HUEM KaK CPE/ICTBOM OCYILECTBIICHHS CBOUX JaJbHEHIINX MJIAHOB: MPOJIOJKEHUS 00pa30BaHUS
¥ caM000pa30BaHMs, OCO3HAHHOTO IJIAHWPOBAHUS CBOETO aKTyaJbHOTO M MEPCIIEKTUBHOTO KPY-
ra YTeHHs], B TOM YUCIIE JOCYTOBOTO, MOJATOTOBKHU K TPYAOBOM U COLIMATLHON NESTEIbHOCTH. Y
BBIITYCKHUKOB Oy/IeT c(hopMUpOBaHA TOTPEOHOCTh B CHCTEMAaTHIECKOM YTCHUHU KaK CPEACTBE
MO3HAHUS MHpa U ce0sl B ’TOM MUPE, TapMOHM3AIMH OTHOILIEHUH YenoBeKa U o0lecTBa, co3za-
HUU 00paza «ImoTpeOHOTO OYIYIIETO.

[Tpu n3yueHnn yuyeOHbIX MpeAMETOB 00yUaIOIIMecs: YCOBEPIIEHCTBYIOT NPUOOpETEHHBIE HA TIep-
BOM YpPOBHE HaBbIKM pPadoThl ¢ HH(popManueil 1 MonoiaHAT ux. OHU cMOryT paboTaTh C TEK-
CTaMu, IPeoOpPa30BbIBATh U HHTEPIPETUPOBATH COAEPKALLYIOCS B HUX HH(POPMALUIO, B TOM
qucle:

* CUCTEMaTH3UPOBaTh, COMOCTABIATh, aHATU3UPOBaTh, 0000IATh U HHTEPIPETUPOBATH HHPOP-
MaI1IO0, COJIEPKAIIYIOCS B TOTOBBIX MH(OPMAIIMOHHBIX 00BEKTaX;

* BBIJICJIATD IVIaBHYIO U U30BITOYHYIO HH(OPMAIIHIO, BHIIOIHATH CMBICIOBOE CBEPTHIBAHUE BbI-
JIeJIEHHBIX (DAKTOB, MBICIIEH; MPEACTABIATh HH(OPMALIMIO B CXKATOM CIOBECHOH (opMme (B BUJIE
IUTaHA WK TE3MCOB) U B HATJISATHO-CUMBOJIMUYECKON (hopMe (B BUE TaOIUILL, rpadMuecKuX CXeM
U AMarpaMm, KapT MOHATUN — KOHLENTYyaJIbHbIX AMarpaMM, OIIOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JOMOJHATH TaOJIMIIbI, CXEMBI, IMArPaMMBbl, TEKCTHI.

B xoJie n3yuenus Bcex y4eOHBIX IPEIMETOB 00ydaroIuecs MpPUuoopeTyT ONbIT NPOEKTHOM
AeATeJIbHOCTH Kak 0co00i popmbl yueOHOM pabOTHI, CIOCOOCTBYIOIIEH BOCITUTAHUIO CaMO-
CTOATEIbHOCTH, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIEHUIO MOTUBALUHU U 3P PEKTUBHO-
CTH y4eOHOM JesITeIbHOCTH; B XOJI€ peai3allii UCXOIHOTO 3aMbICia Ha MPaAKTUUYECKOM YPOBHE
OBJIAJICIOT YMEHHUEM BbIOMpaTh aJIeKBATHbIE CTOSIIEN 3a/1aue Cpe/ICTBA, MPUHUMATh PELEHHS, B
TOM YHCJIE€ U B CUTYyalUsiX HeompeaeaéHHOCTH. OHU MoJTyyaT BO3MOXKHOCTB Pa3BUTh CIIOCO0-
HOCTb K pa3pabOoTKe HECKOJIbKMX BApUAHTOB PEIIEHUH, K TOUCKY HECTaHJAPTHBIX pelleHui, rmo-
HCKY U OCYLIECTBICHUIO HauboJiee MpUeMIIEMOT0 peIeHHs.

[lepeueHb KITIOYEBBIX MEKIIPEAMETHBIX MOHITUN ONpeeNnseTcs B XoAe pa3paboTKi OCHOBHOM
o0pa3zoBaTeNbHON MPOTrPaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHus 00pa30BaTeNIbHOM OpraHu3aluu
B 3aBUCHMOCTH OT MaTepUalIbHO-TEXHUYECKOT0 OCHAILIEHUS, KaApOBOT0 MOTEHIIHANa, UCIIONb-
3yeMbIX METOAO0B pabOThI U 00pa30BaTEIbHBIX TEXHOJIOTHH.

B cootBerctBrr ®I'OC OOO BBIIETAIOTCS TPU TPYIIIEI YHUBEPCATBHBIX YUCOHBIX TCHCTBUI:
pEryJIATUBHBIE, I03HABATEIbHBIE, KOMMYHHUKATHBHBIE.

PeryasituBubie YY /|

YMeHHe caMOCTOATEJIBHO ONpeAe/siTh HeJd 00y4eHusl, CTABUTH U (POPMYJIMPOBATH HOBbIE
3aja- Y4 B y4yeOe U MO3HABATEIbHOI 1esiTeIbHOCTH, PAa3BMBATh MOTHBBI H HHTEpPeChl CBOEH
MO3HABA- TeJbHOH JeATeJbHOCTH. Q0y4aronmuiicss CMOKeT:

®  aHAJIM3UPOBATH CYLIECTBYIOIINE U MNIAHUPOBATH OyAyIIHe 00pa3oBaTeIbHbIC PE3YIbTAThI;

®  WACHTU(PHUIIUPOBATH COOCTBEHHBIC MTPOOJIEMBI M ONIPEACISATH IIABHYIO MPOOJIEMY;



e  BBIIBUTAaTh BEPCUU DPELICHUS MPOOJIEMBI, (OPMYIUPOBATh TUIOTE3bI, MPEIBOCXHUIIATH KO-
HEYHBIH pe3ynbTaT;

®  CTaBWTH ILIEJTb JCATEIBHOCTH HA OCHOBE ONPEICICHHON MPOOJIEMBbl U CYIIECTBYIOIIUX BO3-
MO>KHOCTEH;

e (opMmynupoBaTh yueOHBIC 3aaud KakK LIard JOCTHKEHHS IOCTaBJIEHHOW LENH JIeATEeNIbHO-
CTH;

e 00OCHOBBIBAThH LIEJIEBHIC OPUEHTHPHI M MPHOPUTETHI CCHUIKAMHU HAa IIEHHOCTH, YKa3bIBas U
000CHOBBIBAs JIOTHYECKYIO TIOCIIE0BATEILHOCTD IL1Ar0B.

1 VYmeHue caMOCTOSITENbHO IJIAHUPOBATh MYTU JOCTMXKEHUS Lieled, B TOM YHCIe albTepHa-
TUBHBIC, OCO3HAHHO BBIOMpaTh Hanbosee 3(pPeKTUBHBIE CIIOCOOBI PElIeHUsT YUeOHbIX U IT03HaBa-
TeNbHBIX 331a4. O0yJaronuiicss CMOXeT:

e ompenensaTh HeoOXOAUMBIE JeficTBHE(s1) B COOTBETCTBUM C Y4eOHOH M MO3HaBaTEIbHOU 3a-
Jlayeil ¥ COCTaBIIATh AITOPUTM UX BBIITOJIHEHMS,

e 000CHOBBIBATb U OCYIIECTBIISATH BBIOOP Hanbolee 3(pPEeKTUBHBIX CIIOCOOOB pelieHus: yueo-
HBIX M TTO3HABATENBHBIX 33/1aY;

®  ONpeneNsATh/HaXOAHUTh, B TOM YUCIIE U3 MPEIIOKEHHBIX BAPUAHTOB, YCIOBHUS /IS BBITIOJHE-
HUS y4eOHOH M IMO3HABATEIbHON 3a/1a4H;

®  BBHICTPAaMBAThH XKU3HEHHBIC IUIAHBI HA KPATKOCPOUYHOE OyayIee (3asBisTh IEJIeBbIE OPUCHTHU -
PBI, CTAaBUTH aJICKBaTHBIC MM 33/1a4H U TpeiaraTh AeUCTBH, YKa3bIBasi 1 000CHOBBIBAS JIOTHYE-
CKYIO [10CJIEI0BaTEIbHOCTh 111AaroB);

e  BHIOMpATH U3 MPEIUIOKEHHBIX BAPHAHTOB U CAMOCTOSITEIILHO MCKATh CPEACTBA/PECYpPCHI s
peIeHHs 3a/1a41/JOCTIKEHUS 1IETIH;

®  COCTaBJIATH IUIAH PEIICHUS MPOOIIEMBI (BHITOTHEHUS IPOCKTA, IPOBEICHUS HCCIICIOBAHNSA);

®  OMpeneNsTh MOTCHIUAIBHBIEC 3aTPyTHEHHS TIPU PEIIeHHH Y4eOHOIM M O3HABaTEILHON 3a/1a-
9 U HAXOJUTH CPEJCTBA IS MX YCTPAaHEHHUS,

®  OMNMUCHIBATH CBOIl OMBIT, OQOPMIISS €ro Ui Mepellaud IpyTuM JIOASM B BUJIE TEXHOJIOTHU
peleHusl MPaKTUYECKHUX 3a/1a4 ONpPeAETICHHOT0 KJlacca,

®  TUIAHUPOBATh U KOPPEKTHPOBATH CBOIO MHIUBUAYAIEHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

2 YMeHHe COOTHOCHTH CBOM JICHCTBHS C TUNIAHUPYEMBIMU Pe3yJIbTaTaMH, OCYIIECTBISATh KOH-
TPOJIb CBOEH JEATENILHOCTH B IPOLECCE JOCTIXKEHUS Pe3ylbTaTa, OMpeAessTh CIOCo0bl AeHcT-
BUI B paMKax IMPeAJoKEHHBIX YCIOBUN U TpeOOBaHUI, KOPPEKTUPOBATH CBOU JEHCTBHUS B COOT-
BETCTBHMHU C U3MeHsmoLIelca cutyarueid. OOyyaromuics CMOXeT:

J OTIPEIENIATH COBMECTHO C MEAAroroM M CBEPCTHUKAMH KPUTEPHUHU TUIAHUPYEMBIX pPe3yiIbTa-
TOB U KPUTEPHUH OLIEHKU CBOEH y4eOHOU NesITeIbHOCTH;

J CHCTEMaTU3HPOBATh (B TOM YHUCIIE BEIOMPATH MPUOPUTETHHIE) KPUTEPUH TUIAHUPYEMBIX pe-
3yJIbTATOB M OIICHKH CBOCH NIESATETHHOCTH,

o OoTOMpaTh MHCTPYMEHTHI ISl OIICHWBAHUSI CBOCH NIESTEILHOCTH, OCYIIECTBISTh CAMOKOH-
TPOJIb CBOEH JIEATEIILHOCTH B paMKaX MPeUI0KEHHBIX YCIOBUN M TpeOOBaHMIA;

o OILIEHUBATh CBOIO JESTEIBHOCTh, aPTyMEHTHPYS TMPUYHUHBI TOCTH)KCHUS WM OTCYTCTBUS
IUTAHUPYEMOT'O pe3yJbTaTa;

o HAXOJUTh JIOCTATOYHBIE CPECTBA /ISl BBITIOJTHEHUS YIEOHBIX JCHCTBUH B M3MEHSIOMICHCS
CUTYyalluU W/UIU NIPH OTCYTCTBUU INIAHUPYEMOTO pe3yiIbTara;

J paboTtasi Mo cBoeMy IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO NESATEIHHOCTh Ha OCHOBE
aHajM3a M3MEHEHWM CHUTyallud IJs TOJyYeHMs 3alUIaHMPOBAHHBIX XapaKTEPUCTUK MPOAYK-
Ta/pe3ysbTaTa;

o YCTaHABJIMBATh CBSI3b MEXAY IMOJIyUEHHBIMHU XapaKTEPUCTUKAMH MTPOAYKTA U XapaKTepH-



CTUKAMM IPOLECCA ACATEIBHOCTH U 10 3aBEPLICHUU ACITEIBHOCTHU IIpeJIaraTh U3MEHEHHE Xa-

PaKTEpUCTHUK MpoLEecca AJIs TOIYYEHUs YIIYUIICHHBIX XapaKTepUCTUK IIPOAYKTA,

. CBEPATH CBOM JICHCTBHS C IIETBIO U, TPU HEOOXOIUMOCTH, UCTIPABIIATH OIIHOKH CaMOCTOS -
TEJIBHO.

3 VY MeHue oLeHUBaTh IPAaBUIbHOCTh BBIMOJIHEHUS Y4eOHOM 3a/1a41, COOCTBEHHbIE BO3MOXK-
HOCTH ee perieHns. O0yJyaromuicss CMOXKeT:

o OIpeseNATh KPUTEPUH PABUIIBHOCTH (KOPPEKTHOCTH) BBINOJIHEHUS YUeOHOH 3ajau;

o aHaAJIM3UPOBATh U OOOCHOBBIBATh IPUMEHEHHE COOTBETCTBYIOLET0 HHCTPYMEHTApUs AJIs
BBINOJIHEHUS Y4eOHOM 3a1auu;

o cBOOOJIHO MOJIb30BATHCS BBIPAOOTAaHHBIMU KPUTEPUSMHU OLEHKU U CAMOOLIEHKHU, UCXOIS U3
LIeJIM ¥ UMEIOIIMXCSl CPENICTB, pa3iinyas pe3ynbTaT U CocoObl JelcTBUl;

o OLIEHUBATh MTPOAYKT CBOEH JI€ATEILHOCTH 110 3a/IaHHBIM H/UJIM CAMOCTOSATENIBHO Opeie-
JICHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEJIBIO AEATEIIHOCTH;

J 000CHOBBIBATh IOCTUKMMOCTD 1I€JIM BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYNHbBIX BHEITHUX PECYPCOB;

. (¢uKcHpoBaTh U aHAIU3UPOBATh TMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB.

4. BnajgeHue OCHOBaMU CAaMOKOHTPOJIS,, CAMOOIICHKH, IIPUHATHS PEIICHUN M OCYIIIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOH U 1Mo3HaBaTeIbHOW. OOYJarOIUNCS CMOKET:

. HaOJI01aTh ¥ aHAJIM3UPOBATh COOCTBEHHYIO Y4eOHYIO U TIO3HABATENbHYIO JESITEIBHOCTD U
JESTENIbHOCTD IPYruX 00y4yaroluXcs B IPOLIECCE B3aUMOIIPOBEPKH;

. COOTHOCUTD PEAJIbHBIE U TUIAHUPYEMBbIE PE3YJIbTAaThl HHAUBUAYAIBHON 00pa3oBaTeIbHOM
NESATEIbHOCTH U JI€JaTh BBIBOJIBI;

. IPUHUMATD pPEllIeHUE B y4EOHOI CUTYyallMi U HECTH 3@ HETO OTBETCTBEHHOCT;

. CaMOCTOSITENILHO ONPENENATh NPUUMHBI CBOETO yCIleXa WK HeycleXa U HaXOAUTh CIIOCOOBI
BBIXOJIa U3 CUTyalluU HEYCIIEXa;

. PETPOCHEKTUBHO OIPEIEIATh, KaKhe JeHCTBUS 10 pelleHUI0 y4eOHO! 3a1auu UiIH rapa-
METpBI 3TUX JAEUCTBUN NMPUBEIHU K NOJYYEHUIO UMEIOIIETOCs MPOIyKTa YIEeOHOM e TEIbHOCTH;

. JEMOHCTPUPOBATh MPUEMBI PETYIIALNU CUXO0(DU3HOTOTHUECKUX/ SMOLIMOHAIBHBIX CO-

CTOSTHUH JUTs JOCTIOKEHHS Y deKTa YCIoKOeHHs (YCTpaHSHUST YMOIIMOHAIBHON HAPSKEHHO-
CTH), 3¢ deKTa BoccTaHOBIEHHUSI (0CIa0IeH s TPOSBICHUN YTOMIIEHNUS), 3P PeKTa aKTUBU3ALUN
(TOBBIIIEHUS TCUXO0(U3HOIOTMYECKON PEAKTUBHOCTH).

ITo3naBartenbHbie YY /[

YMeHue onpenensTh NOHATHUS, CO3/1aBaTh 000OIIEHM I, yCTaHABIMBATh aHAJIOTUH, KJIaCCU(PUIIH-
pOBaTh, CAMOCTOATEIBHO BHIOMPATh OCHOBAHMS U KPUTEPUU IS KIACCU(HUKAIMY, YCTaHABIIH-
BaTh MPUUYMHHO-CJIE/ICTBEHHBIE CBS3H, CTPOUTH JIOTHUECKOE PacCyKICHHE, yMO3aKIIIoueHue (UH-
TYKTUBHOE, I€YKTUBHOE, TI0 aHAJIOTHH) U JIeNIaTh BBIBOJIbL. OOyUaIONIMiCs CMOXKET:

J noa0upaTh CJI0Ba, COMOAYMHEHHBIE KJIIOUEBOMY CIIOBY, ONPEAEISAIOINE ero MPU3HAKH U
CBOMCTBA;

J BBICTPANBaTh JIOTHYECKYIO 1IETIOYKY, COCTOSIIYIO U3 KIIFOYEBOTO CJI0BA M COMOAYMHEHHBIX
€My CJIOB;

o BBIJICIATH OOIINH MPU3HAK JIBYX WJIM HECKOJIBKUX MPEAMETOB WJIH SBICHUN U OOBSCHITH
UX CXOZICTBO;

J 00BEeTMHATH MTPEIMETHI U SIBJICHUS B TPYIIIBI IO OINpeIeIeHHBIM NPU3HAaKaM, CPaBHUBATH,
KJaccu(uuupoBaTh U 00001aTh (PAKTHI U SBICHHUS;

J BBIJICTISITH SIBJICHHE U3 OOIIETO psifa APYTUX SBJIICHUI,

o OTIpeNIeNIATh 0OCTOSITEIbCTBA, KOTOPBIE MPEIIECTBOBATH BO3HHUKHOBEHHUIO CBSI3U MEXIY

SIBJICHUSIMH, M3 3THX OOCTOSTEIHCTB BBIACIATH OMPEACISAIONINE, CIIOCOOHBIE OBITH TMPHUYMHOMN
JTAHHOTO SIBJICHUS, BBISBIISITH IPUYUHBI U CIIEACTBUS SIBJIICHUI;

° CTPOUTH PACCYKACHHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U OT YaCTHBIX
SIBJIGHUH K OOLIMM 3aKOHOMEPHOCTSIM;

° CTPOUTH PACCYKJIECHHE HA OCHOBE CPAaBHEHUS MPEAMETOB U SIBJIECHUM, BBIAEIAS IPU 3TOM



o01re Npu3HaKy;

o u3JaraTh MOJYyYSHHYIO HH(OPMAINIO, MHTEPIPETHPYS €€ B KOHTEKCTE pelaeMoil 3a/1auu;

J CaMOCTOSITENIHO YKa3bIBaTh Ha MH(OPMAIIHIO, HYKTAIOUIYIOCS B IPOBEPKE, MpeaiaraTh u
MPUMEHSTH CIIOCOO MPOBEPKU JOCTOBEPHOCTH UH(POPMALINY;

J BepOaIN30BaTh SMOLIMOHAIBHOE BIIEYATIICHHE, OKa3aHHOE HA HETO HCTOYHHKOM;

J OOBSCHSTD SIBICHUS, TIPOLIECCHI, CBS3M U OTHOLICHUS, BBISBISEMBIC B XOJ€ MMO3HABATEIb-

HOHU U MCCIIE0BATEIbCKON AEATENLHOCTH (IPUBOANUTH OOBSICHEHNE C M3MEHEHHEM (DOPMBI TIpei-
CTaBIICHUS;, OOBSCHSTD, ACTATN3UPYS WU 0000111as1; OOBACHATH C 3aJJaHHOM TOYKU 3PCHHUSA);

o BBISIBIISAT M HAa3bIBaTh NPUYHMHBI COOBITHS, SBICHHS, B TOM YHCIIE BO3MOXHBIE /Hanboee
BEPOSITHBIC MIPUYMHBI, BO3MOXKHBIE MOCIIEACTBUS 33aHHON MPUYMHBI, CAMOCTOSATEIFHO OCYIIe-
CTBJISISI IPUYMHHO-CIICICTBEHHBIN aHAIN3;

. JIeJIaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAIN3a PA3HBIX TOYCK 3PCHHMSI, ITOITBEPIKIAThH
BBIBOJ] COOCTBEHHOH apryMEHTAIMEH WK CAMOCTOSITEIILHO MOJYyYCHHBIMHU JIaHHBIMHU.

5. YMCHI/IG co3gaBarh, HpI/IMeHﬂTL 158 Hp€06pa3OBBIBaTI) 3HaKHN U CUMBOIJIBI, MOJACIIN U CXEMBI
JUIS pellieHusl y4eOHbBIX U MTO3HABATENbHBIX 3a/1a4. O0yJaronuiicss CMOXeT:

) 0003Ha4YaTh CHMBOJIOM U 3HAKOM TIPEMET W/UJIH SBIICHUE;

. OTIPENENATh JIOTUYCCKHUE CBS3U MEKIY IMPEJMETaMK U/WITH SBJICHUSIMU, 0003HAYATh JIaH-
HBIE JIOTHYECKHE CBSI3H C IIOMOIILI0 3HAKOB B CXEME;

. cO03/1aBaTh aOCTPAKTHBIN MK peabHbIA 00pa3 mpeaMeTa u/uiM SIBICHHS,

° CTPOUTH MOJICNIB/CXEMY Ha OCHOBE YCJIIOBHI 3aJ1a4¥l H/HITU CTIOC00a ee PEIICHNUS;

° co3/aBarh BepOabHBIC, BEIISCTBEHHBIC M WH()OPMAIIMOHHBIC MOJICIH C BBIJCICHUEM CY-

[IECTBEHHBIX XapaKTEPUCTUK 00BEKTa JJISl ONPEACICHUS CII0cO0a peIIeH s 3aa9i B COOTBETCT-
BUU C CUTYaIIHEI;

J peoOpa30BbIBaTh MOJIENH C LIEJIbIO BBISBICHUS OOIINX 3aKOHOB, ONPENESIOMUX JaHHYIO
MPEIMETHYIO 00J1aCTh;

. MEPEBOIUTH CIIOKHYIO MO COCTaBY (MHOTOACTIEKTHYIO) HH(OpMAIHIO U3 TpaduuecKoro

WK GOPMaJIN30BaHHOTO (CHMBOJIBHOTO) MPEJCTABIIEHUS B TEKCTOBOE, U HA000POT;

J CTPOUTH CXEMY, JITOPUTM JICHCTBHSI, UCTIPABIIATH MM BOCCTAHABIMBATH HEM3BECTHBIN pa-
Hee aJrOpUTM Ha OCHOBE MMEIOIIErocsl 3HaHHs 00 00BEKTe, K KOTOPOMY NPHUMEHSETCS ajro-
pUTM;

J CTPOMTH J0KA3aTENIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

. aHATM3UPOBATH/PeIEKCUPOBATh OMBIT Pa3pabOTKU U pealin3aluu yueOHOTO MPOeKTa, HC-
ClIeZIOBaHMs (TEOPETUYECKOT0, SMIMPUUECKOr0) Ha OCHOBE MPEJIOKEHHOM MPpOoOIeMHON cuTya-
LIUH, TOCTABJICHHOW IIeJTN W/UJTH 3aJJaHHBIX KPUTEPUEB OLIEHKU IPOAYKTa/pe3ybTara.

6.  CwmpbiciioBoe ureHre. OOydaronMics CMOXKET:

. Haxonuts B Tekcte TpedyeMyro HHPOPMAITUIO (B COOTBETCTBUU C LIEJISIMU CBOEH J1esATelNb-
HOCTH);

J OpPUEHTUPOBATHCS B COJEPKAHUU TEKCTA, TIOHUMATh LETOCTHBIA CMBICI TEKCTa, CTPYKTY-
PpUpPOBATh TEKCT;

J yCTaHaBJIMBATh B3aMMOCBS3b OMUCAHHBIX B TEKCTE COOBITUM, SIBICHUI, IPOIIECCOB;

. PE3IOMHUPOBAThH INIABHYIO U0 TEKCTA;

o MpeoOpa3oBbIBaTh TEKCT, «IIE€PEBOJS» €ro B JPYIyIH0 MOJAIBbHOCTh, MHTEPIPETUPOBATH

TEKCT (Xy/10’KECTBEHHBIN U HEXY0’KECTBEHHBIN — yuyeOHbIN, Hay4YHO-TIONYJISpHBIN, HH(OpMALIK-
OHHBIH, TekcT non-fiction);

J KPUTUYECKH OIICHUBATh CO/IepKaHue U (GopMy TEKCTa.

1. DOopMHUPOBAHUE U PA3BUTHE IKOJOTUYECKOTO MBILIUIEHUS, YMEHHUE IPUMEHSTH €r0 B I103HA-
BaTeIbHONH, KOMMYHHUKATUBHOHM, COITMAJIBHOW TMpaKTHUKE M TPO(ECCHOHATBLHON OpHEHTAIUH.
OOyJaromuiicss CMOXKET:

. ONpPENENATh CBOE OTHOLLIEHUE K IPUPOTHOM CpelIE;

. AHAIM3UPOBATH BIMSHUE HKOJIOTMUECKUX (PaKTOPOB HA Cpely OOMTaHMSI )KUBBIX OpraHu3-
MOB;



° MPOBOJUTH NMPUYMHHBIA U BEPOSITHOCTHBIN aHAJIN3 YKOJIOTUYECKUX CUTYALH;

. POTHO3UPOBATh U3MEHEHHS CUTYaIlMU IPYU CMEHE ICHCTBHSI OHOTO (pakTopa Ha JeiicTBhe
apyroro gaxkropa;
o BBIPa)KaTh CBOE OTHOIICHUE K TIPUPOJIC Ye€Pe3 MOJICIH, IPOCKTHBIC PaOOTHI.

10. Pa3BuTre MOTHUBAIIMH K OBJIAJICHUIO KYJIbTYPOH aKTUBHOT'O MCIIOIB30BaHUS CIIOBapei U Ipy-
I'MX NOUCKOBBIX cucTeM. OOyUaroluicss CMOXKET:

J OIIPEIETISTh HEOOXOANMBIE KIIFOUEBbIE TIOMCKOBBIE CJIOBA M 3AIIPOCHI;

J OCYIIECTBIISATh B3aUMOJICHCTBHUE C IIEKTPOHHBIMU IIOMCKOBBIMHI CHCTEMaMH, CIIOBAPSIMU;
J (dbopMHpOBaTH MHOKECTBEHHYIO BEIOOPKY U3 MMOMCKOBBIX HICTOUHUKOB JUIsl OO BEKTHBH3A-
UM PE3yJIbTAaTOB MIOUCKA,

J COOTHOCHUTD IOJTYYCHHBIE PE3YJIbTAThI IOMCKA CO CBOCH AEATEILHOCTHIO.

KommyHnukatusubie YY /|

11. YmeHue opranu3oBbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JESATEIBHOCTb C yUUTE-
JIeM ¥ CBEPCTHUKaMU; paboTaTh HHIMBUAYAJIHHO M B TPYIIE: HAXOAUThH OOIIee pelieHne u pas-
pemaTb KOH(IMKTBI Ha OCHOBE COIJIACOBAaHUS IMO3ULMI W ydyeTra MHTEpecoB; (popMyaupoBaTh,
apryMEHTHPOBATh M OTCTABAaTh CBO€ MHeHHE. OOy4aromuicss CMOXKET:

J OIpPEEIATh BO3MOXKHBIE POJIM B COBMECTHOM J1€ATEIbHOCTH;

. UTPaTh OINPEACTICHHYIO POJIb B COBMECTHOM J1€ATEIbHOCTH;

J NPUHUMATD O3HIUIO COOECEeTHUKA, TOHUMAS TIO3UIHIO IPYTOT0, Pa3IndaTh B €r0 PEUH:
MHEHUE (TOUKY 3pEHHS), TOKA3aTEIbCTBO (apPryMEHThI), PaKThl; TUIIOTE3bI, AKCHOMBI, TEOPHH;

J OIpEEIIATh CBOM JICHCTBUS U IeHCTBUS ApTHEPA, KOTOPbIE CIOCOOCTBOBAIN WIIM IIPETIST-
CTBOBAJIM IPOAYKTUBHON KOMMYHUKAIIHH;

o CTPOUTH MIO3UTUBHBIE OTHOLIEHHUS B Ipoliecce yueOHOM 1 MO3HABATENbHOM 1eTebHOCTH;

o KOPPEKTHO ¥ apryMEHTHPOBAHHO OTCTaWBATh CBOIO TOYKY 3PEHUs, B TUCKYCCUH YMETh BbI-

JBUTaTh KOHTPApryMEHTHI, nepedpasupoBaTh CBOIO MbICIb (BIaJ€HHE MEXaHHW3MOM SKBHBa-
JICHTHBIX 3aM€EH);

. KPUTUYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHHMIO, C JIOCTOMHCTBOM MTPU3HABATH OLIH-
OO0YHOCTb CBOET'O MHEHHS (€CIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

. npejlarath albTepHATUBHOE PelICHHE B KOH(JIUKTHON CUTYallUH;

. BBIJIETISITH OOILYIO TOUKY 3pEHUS B TUCKYCCHH;

. JIOTOBApUBATHCA O MpaBUIIaX U BOMPOCAX JJIsl OOCYkAEHUS B COOTBETCTBUU C MIOCTABJICH-
HOH 1iepe IpyIIou 3anayei;

. OpraHu30BBIBAaTh YUeOHOE B3aUMOJICHCTBUE B IpyIIe (OMpeaesaTh 00Iue 1eu, pacipe-
JeNATh POJIH, TOTOBAPUBATHCS APYT C IPYTOM U T. [I.);

. YCTPaHATh B paMKax JHajiora pa3pbiBbl B KOMMYHHKAIIMK, 00YCIIOBIEHHbIE HETIOHUMAaHU -

€M/HETIPUSTHEM CO CTOPOHBI cobeceTHUKa 3a1a4uu, (POPMBI WIIM COJCPKAHUS TUATIOTA.

12.  YMeHHe OCO3HAHHO HCIOJB30BATh PEUEBBIE CPEJCTBA B COOTBETCTBHM C 3aJlaueil KOMMY-
HUKaIlUA JJIA BBIPpAXXCHUA CBOUX YYBCTB, MEICIIEH B HOTpG6HOCT€I>i IJIA TNTAaHUPOBAHUA U PETYJIIs-
IIUU CBOEH NEeSATEIbHOCTH; BIIaJIeHHE YCTHOM M MUCbMEHHON Peyblo, MOHOJIOTHYECKON KOHTEKCT-
HOM peubto. OOyUarOUIHIiCs CMOXKET:

. OTIpeeNATh 3aja4y KOMMYHUKAIIUU U B COOTBETCTBUH C HEH OTOMPATh peUueBbIE CPEIICTBA;
J OoTOMpaTh U UCIIOIB30BaTh pEeUYEBbIE CPEICTBA B MPOLECCE KOMMYHHUKALIUU C IPYTUMHU
JIIOIBMH (JTMAJIOT B TIape, B MAJIOW Tpynme u T. 11.);

. MIPEACTABIISITh B YCTHOW MJIM MUChMEHHOM (hopMe pa3BEpHYTHIN IIaH COOCTBEHHOM /eI~
TEIbHOCTH;

J coOIOAaTh HOPMBI ITYOJTUYHON PEeUH, PETJIAMEHT B MOHOJIOTE U IUCKYCCUU B COOTBETCTBUU
C KOMMYHUKATUBHOM 3aJa4ei;

. BBICKA3bIBaTh M 00OOCHOBBIBATH MHEHUE (CYKJEHUE) U 3alpallliBaTh MHEHUE MMAPTHEPA B

paMKax auajora,



° MMPUHHUMATh PCIICHUC B XOAC AMWAJIOora U COTJIaCOBBIBAThH €ro € CO6€CCI[HI/IKOM;

. CO3/1aBaTh MUCHbMEHHBIE (KIMIIUPOBAHHBIE» U OPUTHHAJIBHBIE TEKCTHI C UCIIOJIb30BAaHUEM
HEOOXOIUMBIX PEUYEBBIX CPEICTB;

. UCIOJIB30BaTh BepOabHBIE CPEICTBA (CPENCTBA JIOTUYECKOM CBSA3H) AJISl BBIACICHHUS CMBI-
CJIOBBIX OJIOKOB CBOETO BBICTYIIJICHUS;

. UCIIOJIb30BaTh HEBEpOANbHBIE CPEACTBA WM HAIVIAIHBIE MaTepHalbl, MOATOTOBIICH-
HBIE/OTOOpaHHBIE 110/T PYKOBOJCTBOM YUUTEIIS;

. JIeJIaTh OLICHOYHBIN BBIBOJ O JOCTHXKCHHMHM LIEJIM KOMMYHMKALUHA HEIOCPEACTBEHHO I10CIIE

3aBeplUICHHUs] KOMMYHUKAaTUBHOTO KOHTAKTa U 0OOCHOBBIBATh €T0.
13. dopmupoBaHue U pPa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIOJIB30BaHHS WH(OPMAIIMOH-
HO-KOMMYHHUKAIIMOHHBIX TexHoyiorui (nanee — MKT). OOyqaromnuiicss CMOXeT:

J L[eJICHAINIPaBICHHO UCKATh U MCIOIb30BaTh HHPOPMALIMOHHBIE PECYPChI, HEOOXOUMbIE AJIst
pelieHrs yueOHbIX U MPaKTUYEeCKUX 3a/1a4 ¢ momortpio cpencts UKT;
o BBEIOMpATh, CTPOUTH M MCIOJIE30BATh aJICKBATHYIO WH()OPMAMOHHYIO MOJICb ISl TIepe/ia-

YH CBOMUX MBICICH cpeacTtBaMu €CTCCTBCHHBIX U Q)opMaanmx SA3BIKOB B COOTBCTCTBHUH C YCJIO-
BUSAMH KOMMYHUKAIIUUA;

L4 BBIACTIATH HHq)OpMaHHOHHLIﬁ ACIICKT 3aJa4u, OIICPHUPOBATL JAHHBIMH, HUCIIOJIB30BaTh MO-
ACJIb PCHICHHA 3a1a4u;
L4 HCIIOJIb30BATh KOMIIBIOTCPHBIC TCXHOJIOTUHU (BKJIIO‘IEI?[ BI)I60p AACKBATHBIX 3a1a4€ UHCTPY-

MEHTAJIBHBIX MPOTPAMMHO-AIIAPATHBIX CPEICTB U CEPBUCOB) ISl peICHUS HH)OPMAIIHOHHBIX U
KOMMYHHKAIIMOHHBIX y4eOHBIX 3a/lady, B TOM YHCJIE: BHIYHCICHUE, HAMTMCAHUE IMUCEM, COUYMHE-
HUM, JOKJII0B, pedepaToB, CO3/IaHUE MTPE3CHTALNH U Ip.;

. MCIOJIb30BaTh HHPOPMAIUIO C YIETOM ITUUECKUX U IIPABOBBIX HOPM;

. co3/1aBaTh MHGOPMAIMOHHBIE PECYPCHl PA3HOTO THUIA M JUIS Pa3HBIX ayIUTOpPUH, COOIIO-
JaTh UHQOPMAIIMOHHYIO TUTHEHY U MpaBuia HH()OpPMAIIMOHHON 6€30MaCHOCTH.

JUIS TITYXUX, CTA00CbIIIAIIUX, TO3JHOOTTIOXIIINX 00yYaroINXCs:

BJIaJICHUE HaBbIKAMM ONpEENCHHUs] M HCIpaBleHHs crenupUuIecKux OmMOOK (arpamma-
THU3MOB) B TUCbMEHHON U YCTHOW peuu;

111 00yHaroIuXcs ¢ pacCCTPOUCTBAMM ayTUCTHUYECKOTO CIEKTpa!

¢dbopMupoBaHUEe CIOCOOHOCTH IUIAHUPOBATH, KOHTPOJIUPOBATh U OLIEHWBATH COOCTBEHHbBIE
yueOHbIe IeHCTBHSI B COOTBETCTBUHU C IMOCTABJICHHOH 3ajjaueil U yCIOBUSAMHU €€ peau3alu npu
COIIPOBOYKAAOIIEN TOMOIIIH NEJArOrMYecKOoro padOTHHUKA U OPraHU3YIOLEH TOMOIIIU ThIOTOPA;

(dopmHpoBaHUEe YMEHMs ONpeaessaTh Haubosee 3(eKkTuBHBIE CIIOCOOBI TOCTHXKEHUS pe-
3ynbTara MpU COMPOBOXKIAIOUICH MOMOIIM MEAarorn4eckoro paboTHUKA U OpraHU3yIoIIeH Mo-
MOILU THIOTOPA;

(dbopMUpOBaHNE YMEHHUS BBINOIHSITH IEUCTBUS M0 3aJJaHHOMY aJITOPUTMY WJIH 00pasiy Mpu
COITPOBOKIAOIIEH MTOMOIIM MEAArorMyeckoro pabOTHUKA U OPraHU3YIOIEH TOMOIIU ThIOTOPA;

(dopmMHpoBaHHE YMEHHsI OLIEHUBATH PE3YJIbTAaT CBOEH JESATEIHLHOCTH B COOTBETCTBUU C 3a-
JAHHBIMU ATAJIOHAMHU MIPU OPTraHU3YIOIIEH MOMOIIH ThIOTOPA;

(dopmMHpoBaHUE YMEHHUS aJeKBaTHO pearupoBaTh B CTAHJIAPTHOW CUTYyallMd Ha ycIieX U He-
yaugy, KOHCTPYKTHUBHO JI€HCTBOBATh JJa)Ke€ B CUTYyalMsIX HEycCleXa MPU OpraHU3yolen moMoIu
TBIOTOPA;

pa3BUTHE CIIOCOOHOCTH CaMOCTOSITENIBHO OOpaTUThCA K MeJarornyeckomMy pabOTHHKY (Tie-
JIarory-rcuxoJiory, COMaJIbHOMY IIE€Jarory) B CiIy4ae JUYHbBIX 3aTPYJAHEHUH B PEIICHUU KaKO-
ro-1u00 BOIPOCa;

(dopmMHpoBaHUE YMEHHS aKTHBHOTO MCIIOJIb30BaHUS 3HAKOBO-CUMBOJIMYECKUX CPEICTB JUIS
IpeJCcTaBIeHUs HHOPMAIMK 00 U3y4aeMbIX OOBEKTAX M MPOLECCAX, PA3IMYHBIX CXEM PELICHUs
y4eOHBIX M MPAKTHUYECKUX 3aj[ay MPU OPraHU3YIOLIeH MOMOIIH TeJarora-rcuxojora u ThIoTopa;

pasBUTHE CIIOCOOHOCTU CAMOCTOSITENILHO J€MCTBOBaTh B COOTBETCTBHM C 3aJJaHHBIMH 3Ta-
JIOHAMH TIPU TIOMCKE UH(OPMAIMK B Pa3IMYHBIX UCTOYHUKAX, KPUTUYECKUA OLIEHUBATh U UHTEP-
IIPETUPOBAThH MOJyYaEMYI0 HHPOPMALIMIO U3 Pa3IMYHBIX HCTOYHHUKOB.



1.3 IIpeaMeTHbIe pe3yJibTAaThl 0CBOEHHSI OCHOBHOM 00pa3oBaTe/JIbHOM MPo-
rpamMMbl
S KJ1acc MaTeMaTHhKa

Hucna

YdeHuKk HAYYMTCH ONEpUPOBATh HA 0A30BOM YPOBHE MOHSTHIMU: HATYpaJIbHOE YHUCIIO, 11EJI0€
YHUCII0, 0OOBIKHOBEHHAS JPO0b, CMEIIAHHOE YHCIIO; UCIIOJIB30BaTh CBOMCTBA YHCEI U MTPaBUJIa
JEUCTBUI C pallMOHAIbHBIMU YUCJIAMH TPU BBIMOJIHEHUH BBIUUCICHUN; UCIIOIH30BATh IPU3HAKU
JEeIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUH BBIYMCICHUA U PEIICHUH HECIOKHBIX 3a7a4; BbI-
MOJIHATH OKPYTJIEHHE PAllMOHAIBHBIX YHCENl B COOTBETCTBUU C IIPaBUIaMH; CPABHUBATH PaIlUO-
HaJIbHBIC YHCIIA.

B noBcenHeBHOM KU3HU U TIPU U3YUYCHHUH JPYTUX MPEAMETOB: OLICHUBAThH PE3YJIbTATHI BHIYHCIIC-
HUH TIPU peUIeHUH MPAKTUYECKUX 3aa4; BBIIOIHATH CPABHEHHE YHCEN B PEATbHBIX CUTYaIUSX;
COCTaBJISITh YHACIIOBBIC BRIPAKCHHUSI IPU PEIICHUH MPAKTUYCCKUX 3a/1a4 U 3a]1a4 U3 JIPYrUX y4eo-
HBIX MPEMETOB.

Y4YeHHUK MOJIYyYUT BO3MOKHOCTH HAYUYMTHCH ONEPUPOBATH MOHITHAMU: HATYypaJIbHOE YUCTIO,
MHO>KECTBO HATYpaJIbHBIX YHUCEJ, LIEJ0€ YHCII0, MHOKECTBO LIETIBIX YHCeN, OOBIKHOBEHHAS
Ipo0b, CMEIIAaHHOE YUCII0, PAllMOHAIBHOE TEOMETPUYECKAst MHTEPIIPETaIMs HaTypalbHbIX, 11e-
JIBIX, PAIlMOHATILHBIX YKCEN; IOHUMATh U OOBSACHATH CMBICI MO3UIIMOHHOM 3aM1CH HATYPabHOTO
YHCJIa; BBIMOJIHATH BHIYUCIICHUS], B TOM YHUCJIE C UCIIOIH30BAHUEM IPUEMOB PAIMOHAIBHBIX BbI-
YUCJICHUI, 000CHOBBIBATh AJITOPUTMBI BBITIOJIHEHHUS JICHCTBHI; MCIIOJIb30BaTh MPU3HAKH JICTH -
Moctu Ha 2,4, 8,5,3,6,9, 10, 11, cyMMbI U TPOU3BEICHUSI UMCETT TIPHU BBIMOJTHEHUH BbIUUCIIEC-
HUH ¥ pelIeHnu 3a1a4, 000CHOBBIBATH MPU3HAKH JIETUMOCTH; BHITIOIHATH OKPYTJICHHUE PALUO-
HaJbHBIX YUCEJ C 33/ITaHHOW TOYHOCTBIO; YIIOPSI0YMBATh YKCIa, 3aITMCAHHBIE B BUJIE OOBIKHO-
BeHHBIX Apobeit; HaxoauTh HOJ[ u HOK urncen u ucnonb30BaTh UX MPHU PELICHUH 3a/1a4.

B noBcenHeBHOM KU3HU U MIPU U3YUYEHUU APYTHX MPEAMETOB: MPUMEHSTH IIpaBUiia MPUOIKEeH-
HBIX BBIUMCJICHHI MIPH PEIICHUN TPAKTHUECKUX 3a7a4 U PEIIeHUH 3a/1a4 IPYTUX y4eOHbBIX Mpe-
METOB; BBITIOJIHATH CPABHEHUE PE3YJIbTATOB BHIYUCICHUN TP PEIICHUN TPAKTUYECKUX 3a/1a4, B
TOM YHCIIe TPUOIMKEHHBIX BBIUMCICHHI; COCTABIIATH YMCIOBBIE BEIPAXKEHUS U OIEHUBAThH MX
3HAYEHMS MPU PEIICHUH MPAKTUYECKUX 3a7a4 U 3a/1a4 U3 JPYTruX YUYCOHBIX TPEIMETOB.

Cmamucmuxa u meopusl GQPOﬂMHOCmeﬁ

YuyeHHK HAaYYUTCs [TPEJCTABIATh JaHHbBIE B BUJIE TaOIULL, JMarpaMM, YUTaTh HH(POPMAIIHIO,
MIPE/ICTAaBICHHYIO B BUJIE TaOIUIIbI, AUArPAMMBI.

YYeHHK NOJYYHUT BO3MOKHOCTh HAYYHThCS ONEPUPOBATH MOHATUAMU: U3BJIEKATh, MH(OpMa-
L[1I0, IPEJICTABJIICHHYIO B TaOIUIaX, HA IMarpaMMax; COCTaBIISITh TaOJIULIbI, CTPOUTH AUArpaMMBbl
Ha OCHOBE JIaHHBIX.

B noBceHeBHOM KWU3HU U IPU N3YYEHUU APYTUX MPEAMETOB: U3BJIEKaTh, MHTEPIIPETUPOBATh U
npeoOpa3oBbIBaTh HH(POPMAIINIO, IPEACTABICHHYIO B TAOIUIIAX U HA TUarpaMMax, OTpakaro-
LIYHO CBOMCTBA U XapaKTEPUCTUKU PEAIBHBIX MPOLECCOB U SIBJICHUM.

Texcmosvie 3a0ayu

Yyenuk HAYYMTCH pCIIaTh HECJIOKHBIC CHOKETHBIC 3a/1a4M PA3HBIX THUIIOB Ha BCC apH(bMeTqu-
CKHUe JCUCTBUS;, CTPOUTH MOJIENb YCIIOBUS 3aauu (B BUE TaOIUIIBI, CXEMBI, PUCYHKA), B KOTO-
pOH TaHbI 3HAYCHUS JABYX U3 TPEX B3aMMOCBSI3aHHBIX BEITMUYHH, C IIEJIBIO MIOMCKA PEIICHHS 3a/1a-
YH; OCYIIECTBIISITh CIIOCO0 TIOUCKA PEIICHUS 33]]a4H, B KOTOPOM PACCYXkICHUE CTPOUTCS OT yC-
JIOBUS K TpEOOBAHUIO WU OT TPEOOBAHUS K YCIIOBUIO; 3HATh pa3Inuue CKOPOCTeH 00BbeKTa B
cTostuei BOJAC, IPOTUB TCUCHUA U 11O TCUCHUIO PCKU, PCHIATH 3aa4Y1 Ha HAXOXKICHUC YaCTHU YUC-
Jla ¥ YMCIIa TI0 €0 YaCTH; PelIaTh 3aJaud pa3HbIX TUIIOB (Ha paboTy, Ha MOKYIIKH, Ha JIBUXKE-
HI/IC), CBA3BIBAIOIIUX TPU BCIIMYUHLI, BBIACIIATE 3THU BCJIMYHUHBI U OTHOIICHUA MCKAY HUMMU,

B noBceiHEBHOI KU3HU U IPU U3YYCHHUHU APYTHX MPEAMETOB: BBIIBUTATh THIIOTE3bI O BO3MOXK-
HBIX MPCACIIbHBIX 3HAYCHUAX NCKOMBIX BCJIMYMWH B 3a/1a4UC (I[eHaTB HpI/IKI/I,Z[Ky)



Y4YeHuK NoJIy4YuT BO3MOKHOCTh HAYYHThCH PELIaTh IPOCTHIE U CIOXKHBIE 3a7ja4l Pa3HbIX TH-
II0B, a TAK)KE 3aJa4i IOBBIIEHHON TPYIHOCTH; UCIIOJIb30BaTh Pa3Hble KPAaTKHUE 3aIIMCH KaK MO-
JIeJId TEKCTOB CIIOKHBIX 3aJ1a4 Ui MOCTPOCHHUSI IOMCKOBOM CXeMbl U pelIeHUs 3a/1a4; 3HaTh U
MPUMEHATH 00a criocoba rmorcka pemeHus 3a1a4 (0T TpeOoBaHUS K YCIOBUIO U OT YCIIOBHSI K
TpeOOBaHUIO);MOIETUPOBATH PACCYKIACHHUS IIPU TIOUCKE PEILICHUs 3a]a4 ¢ TOMOIIbIO Tpad-
CXEMBI; BBIJIEJISITh 3TAllbl PEILICHUS 33Ja4l U COJIEPKaHUE KaX 10T 0 3Tala; HHTEPIPETUPOBATh
BBIYHCIIUTENbHBIE PE3YJIbTATHI B 3a/1a4e, UCCIIEIOBATh MOJIYYCHHOE peLIeHHEe 3a/1a4l; aHATU3U-
pOBaTh BCEBO3MOXKHbBIE CUTYallMU B3aUMHOI'O PAaCIOJIOKEHNUS JBYX OOBEKTOB U U3MEHEHUE UX
XapaKTePUCTHUK MPU COBMECTHOM JIB)KEHUU (CKOPOCTb, BPEMSI, pACCTOSIHUE) MPU PEIICHUH 3a-
7a4y Ha JABMKEHUE JBYX 00BEKTOB KaK B OHOM, TaK M B IPOTHBOIOJIOKHBIX HAIIPABJICHUSAX; HC-
CJIEIOBaTh BCEBO3MOXHBIE CUTYAIlMU MPU PELICHUH 3a/1a4 Ha IBUYKEHUE 110 peKe, paccMaTpH-
BaTh pa3HbIe CHCTEMbI OTCYETA; PEIIaTh Pa3HOOOPA3HbIC 33aJ]au «Ha YaCTU», 0CO3HABATh U 00b-
SICHATb UJCHTUYHOCTD 33/1a4 Pa3HbIX THUIIOB, CBA3BIBAIOIINX TPHU BEJIMYUHBI (Ha paboTy, Ha MO-
KYIIKH, Ha JIBM>KCHHE); BBIJEIATH 3TH BEJIMYUHBI M OTHOIICHUSI MEXAY HUMU, IPUMEHSATD UX TIPU
pelIeHnH 3aa4, KOHCTPYHPOBATh COOCTBEHHbBIE 33]]a4l YKa3aHHBIX THIIOB.

B noBceHeBHOM XKU3HU U IPU U3YYEHUHU JIPYTHX MIPEAMETOB: pelllaTh U KOHCTPYHUPOBATh 3a/1a-
Y1 Ha OCHOBE PACCMOTPEHHUSI peajbHBIX CUTYAIUH, B KOTOPBIX HE TPEOYETCs TOUHBIM BBIYUCIIU-
TEJIbHBINA PE3yJIbTaT; peliaTh 3a/1a4l Ha JBUKEHHE 110 PEKE, pacCMaTpUBasl pa3Hble CUCTEMBI OT-
cuera.

Haensonasn ceomempus

T'eomempuueckue gueypol

YYyeHHK HAYYUTCs OTIEPHPOBATh HAa 0230BOM YPOBHE MOHATHAMU: GUTYpa, TOUKA, OTPE3OK,
npsimasi, JIyd, JIOMaHasi, yroJl, MHOTOYIOJIbHUK, TPEYTOJIBHUK U YETHIPEXYTOJIBHUK, IPSIMOYT0JIb-
HUK U KBaJlpaT, OKPYKHOCTb U Kpyr. M300paxats uzyyaemsbie (UTyphl OT PYKH U C TIOMOIIbIO
JIMHENKU U LUPKYJIS.

B noBceiHEBHOM KM3HU U MTPH U3YUEHHUH IPYTHX IPEIMETOB: pelIaTh MPAKTHUYECKHUE 3a/1a4H C
PUMEHEHHEM MPOCTEHIINX CBOMCTB Uryp.

Y4YeHuK noJry4uT BO3MOKHOCTh HAYYHThCH U3BJIEKaTh, MHTEPIPETUPOBATH U MPEe0OpPa30BbI-
BaTh MH(OPMAIMIO O TEOMETPUUYECKHUX (UTypax, MPEACTaBICHHYIO Ha YepTexax; M300paxarhb
n3y4aeMble QUTYpbI OT PYKU U C IIOMOIIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.

HS’M@peHMﬂ U 6bl4UCITIEHUA

YuyeHuK HAYyYHMTCsl BBITOJHATH U3MEPEHHUE JITH, PACCTOSHUI, BETUYUH YTIIOB, C TOMOIIBIO UH-
CTPYMCHTOB JJI I/ISMepeHI/Iﬁ JJIMH U YIJI0B, BBIYUCIIATH IJIOMAAN TPAMOYT'OJIbHUKOB.

B noBcerHeBHOM KU3HU U MIPU U3YYSHUH IPYTHX MPEIMETOB: BBIYUCIATH PACCTOSHUS HA MECT-
HOCTH B CTAHJAPTHBIX CUTyallUAX, IUIOIAAN MPAMOYTOJIbHHUKOB,

Y4eHUK MoJy4YuT BO3MOKHOCTH HAYYUTHCH BBIIOJHATh U3MEPEHHE JUTHH, PACCTOSHUI, BETHU-
YHWH YTJIOB, C IOMOIIBIO MHCTPYMCHTOB JJIsA H3MepeHHI71 JJIMH 1 YTJI0B; BBIYUCIIATH IO
MPSIMOYTOJIBHUKOB, KBaIpaTOB. B MOBCETHEBHOM )XU3HU U MTPU U3YyUSHHUH IPYTHX MPEIMETOB:
BBIYUCIIATHh PACCTOAHUA HAa MCCTHOCTH B CTAHAAPTHBIX CUTYyallUIX, IJIOMAAN YHAaCTKOB IIPSIMO-
yroJIbHOHM (OpMBI, 00BEMBI KOMHAT; OLIEHUBAThH Pa3MepPhl PEATbHBIX 00BEKTOB OKPYKAIOIIIETO
MUpa.

Onemenmoi meopuu MHoJIicecme u Mamemamuyeckou 102UKu

YuyeHuK HayyuTes (1715 KCTIOh30BaHUS B IIOBCEIHEBHOM KU3HU U 00ECTICUeHUSI BO3MOKHOCTH
YCHENTHOTO MPOOJIKEHUsI 00pa3oBaHus Ha 0A30BOM YPOBHE) ONEPHUPOBATh HAa 0a30BOM YpPOBHE
MOHATUAMU: MHOXKCCTBO, 3JICMCHT MHOXXCCTBA, ITIOJMHOXKCCTBO, MIPUHAIJIC)KHOCTD, 3a/1aBaTh
MHOYKECTBA TIEPEUYHCIICHUEM HX 3JIEMEHTOB; HAXO/UTh IepeceYeHre, 00bEJMHEHUE, TOIMHOXKE-
CTBO B IIPOCTEUIIUX CUTYalUsIX. B MOBCETHEBHON KU3HU U IIPU U3YYCHUU APYTUX IIPEAMETOB:
pacro3HaBaTh JOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUSI.

Y4YeHHUK MOJyYUT BO3MOKHOCTh HAYYHUTHCH (151 00eCTIeYeHHS] BO3MOYKHOCTH YCTICITHOTO
MIPOIOJKEHHS 00pa30BaHUs Ha 0a30BOM U YTITyOJIGHHOM YPOBHSIX ) OTIEPUPOBATH TOHATHSIMU:
MHOKECTBO, XapaKTEPUCTUKHA MHOXKECTBA, SJIEMEHT MHOYKECTBA, ITyCTOE, KOHEYHOE U OeCKOHEeY-
HOE MHOXECTBO, ITOJIMHOXECTBO, MPHHAIIC)KHOCTb, ONIPEENATh TPUHAIICKHOCTh SJIEMEHTA



MHOKECTBY, 00bETUHEHHIO U TIEPECCUYCHUI0 MHOXKECTB; 33/1aBaTh MHOKECTBO C ITOMOIIBIO TIepe-
YUCJICHUS 3JIEMEHTOB, CJIOBECHOTO ONUCAaHMs. B OBCeAHEBHOM KM3HU U TIPU U3YUYEHUU JIPYTUX
MPEeIMETOB: paclo3HaBaTh JIOTUYECKU HEKOPPEKTHBIEC BHICKA3bIBAHUS; CTPOUTH LIETIOUYKH YMO-
3aKJII0OYEHUN HAa OCHOBE MCMOJb30BaHUS MTPaBUII JIOTHKHU.

HCT’I’IOpM}Z mamemamuKku

Y4eHHK HAYYMTCH ONUCHIBATH OT/ACIIbHBIC BBIAAIOLIUECS PE3YJIbTAThI, IOJYUCHHBIEC B X0/I€ Pa3-
BUTHS MAaTEMAaTUKH KaK HAyKW; 3HATh IPUMEPHl MATEMAaTUYECKUX OTKPBITUNA U UX aBTOPOB, B
CBSI3U C OT€UECTBEHHOW U BCEMUPHOW UCTOPHUEH.

Y4YeHHUK MOJIYyYUT BO3MOKHOCTH HAYUYMTBHCS XapaKTepPU30BaTh BKJIA]] BBIIAIOIIUXCA MaTeMa-
THUKOB B Pa3BUTHE MAaTEMAaTUKH U MHBIX HAYYHBIX 00JIaCTei.

6 KJ1acc mareMaTuka

Yucna

YuyeHuK HayYHTCsl OTIEPUPOBATH HA 0A30BOM YPOBHE NMOHATUAMM: AecATUYHAA Apobb, pauuo-
Ha/NbHOE YNCNO0; UCTI0JIB30BATh CBOMCTBA YHCEN M IIPaBUJIa JEUCTBUIM C PAlMOHAIBHBIMU YHCJIA-
MU [PU BBIIIOJIHEHUH BBIYMCIICHU; BBIIOJHATH OKPYTJIEHUE PALMOHAIBHBIX YHCE B COOTBET-
CTBHHU C IMIPpaBUJIaMH; CPABHUBATH PAllMOHAJIBLHBIC YHCJIA. B HOBCGILHCBHOﬁ JKU3HHU U IpHU U3y4C-
HUHU JPYTUX NIPEIMETOB: OLIEHUBATH PE3YNbTaThl BHIYMCICHUH NPU PEIIEHUH MPAKTUYECKUX 3a-
AaY; BBIIIOJHATE CPABHCHUEC YHMCCII B PCAJIbHBIX CUTYAalIUAX; COCTABJIATH YHMCJIOBBIC BBIPAKCHU A
MIPH PEIICHUU MPAKTHUECKUX 3a7a4 U 3a7a4 U3 APYruX y4eOHBIX IPEIMETOB.

Y4eHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH ONEPUPOBATH MOHATUAMU: LIEJIOE YUCII0, MHOXE-
CTBO LIEJIBIX YUCEIN, AeCITUYHAS APOOb, pallMOHATILHOE YUCIIO, MHOXKECTBO PAIMOHAIBHBIX YH-
CCJI, TCOMCTPUYICCKAd UHTCPIPETANA HATYPAJIbHBIX, LCJIbIX, pAllUOHAJIbHBIX YU CCJI; BBIIIOJIHATD
BBIYHCIICHHS], B TOM YKCIIE C UCTIOJIb30BaHUEM MPUEMOB PAIlMOHATBHBIX BBIUMCICHHI, 000CHO-
BbIBATh AJITOPUTMBI BBIITIOJITHCHU A I[GflCTBHfI; BBIITOJIHATD OKPYIIJICHHUE PAllMOHAJIBHBIX YU CCIT C
3aJJaHHOM TOYHOCTBHIO; YIIOPSAIOUMBAThH YHCIIA, 3alICAHHbBIE B BUJIE JECITHUHBIX ApoOeii; onepu-
POBATh MMOHATHUEM MOAYJb YUCJIa, TCOMETPUUCCKAA MHTCpIPpECTALUA MOAYJIA YUCJIaA.

B noBceiHEeBHOM KU3HU U MIPH U3YYSHHUH IPYTHX IPEIMETOB: MPUMEHSTH MpaBUiIa MPUOIHKEH-
HEIX BEIYHUCIICHUN IIpU pCHICHUY NPAKTUYCCKUX 3aJia4 U pCIHICHUH 3aJla4 JPYIrux yqe6H51x mnpen-
METOB; BBIIIOJHATH CPABHEHUE PE3YJIbTATOB BBIYMCICHUM IIPU PELLICHUU ITPAKTUYECKHUX 3a1a4, B
TOM 4HHUCJIE HpI/I6J'II/I)K€HHI>IX BI)I‘IPICJICHHP'I; COCTaBJIATH YHMCJIOBBIC BBIPAXKCHUA N OLICHNBATH UX
3HAUEHUS MPU PEIICHUH MPAKTUYECKUX 3a/1a4 U 33]1a4 U3 JIPYTUX YU4eOHBIX MPEAMETOB.

YpaeHeHuﬂ U HepaeseHcmed
Y4YeHuK NoJIy4YuT BO3MOKHOCTh HAYYHUTHCH ONEPUPOBATh MIOHATUSAMU: PABEHCTBO, YUCIIOBOE
PaBEHCTBO, ypaBHEHUE, KOPEHb YPaBHEHUS, pEIIEHUE YPaBHEHUS, UNCIOBOE HEPABEHCTBO.

Cmamucmuka u meopus 6€p0}1n’lHOCWl€1/7

YuYeHUuK HAyYHMTCsl IPEJICTABIATh JaHHBIC B BUJE TaONHII, AHArpaMM, YUTaTh HH(OPMAIIUIO,
MPEJICTABICHHYIO B BUJIE TAOIUIIBI, AUATPAMMEI.

Y4YeHUK MoJy4YUT BO3MOKHOCTH HAYYHUThCS ONIEPUPOBATH MOHSATUSIMU: CTOIOYATHIE H KPYTO-
BBI€ JMarpaMMBbl, TaOJUIIBI TAHHBIX, CpeiHee aprudMeTHIECKOoe, N3BJIeKaTh, HH(OPMAITHIO,
MPEJICTABICHHYIO B TAOMHUIIAX, HA IUAarpaMMax; COCTaBISTh TAOIUIIbI, CTPOUTH AUArpaMMbI Ha
OCHOBE JIJaHHBIX. B MOBCEHEBHON KU3HU U IIPU U3YYEHUH IPYTUX MPEIMETOB: U3BIEKATh, UH-
TEPIPETUPOBATH U MPEOOPA30BBIBATH NHPOPMAIIUIO, IPECTABICHHYIO B TAOIUIIAX U HA TUa-
rpaMMmax, OTpakarollyl0 CBOMCTBA M XapAKTEPUCTUKHU PEATBHBIX MPOILIECCOB U SBJICHUM.
Texcmoevie 3a0auu

Y4eHUK HAYYUTCS COCTABIIATH IUIAH PEIICHUS 3a/1a4d; BBIACISTh ATallbl PEIICHU 3a]]a4u; UH-
TEPIPETUPOBATH BEIYMCIUTEIBHBIEC PE3YJIBTATHI B 3a1a4€, UCCIEA0BATD IMOJYYECHHOE PELLIECHUE
3a[,a41; HaXOUTh IPOLIEHT OT YKCJIA, YUCIIO MO NPOLIEHTY OT HET0, HAXOAUTh IPOLIEHTHOE OT-
HOIIEHHE JIBYX YUCEN, HAXOAUTH MPOIEHTHOE CHIXKEHUE WJITH TTPOIEHTHOE MOBBIIICHUE BEIUYH -
HBI; pelIaTh HECIIOKHBIE JOTHUYECKUE 3aa4l METOJOM PACCYKICHUN. B MOBCEAHEBHOM )KU3HU U
MPY U3YYECHUU APYTUX MPEAMETOB: BBIIBUTATh TUIIOTE3bI O BO3MOKHBIX MPEICIbHBIX 3HAYEHUAX
HMCKOMBIX BEJIMYHH B 3a7a4e (IenaTh NPUKUAKY).



Y4YeHuK NoJIy4YuT BO3MOKHOCTh HAYYHThCH PELIaTh IPOCTHIE U CIOXKHBIE 3a7ja4l Pa3HbIX TH-
II0B, a TAK)KE 3aJa4i IOBBIIEHHON TPYIHOCTH; UCIIOJIb30BaTh Pa3Hble KPAaTKHUE 3aIIMCH KaK MO-
JIEJIM TEKCTOB CJIOXKHBIX 3a/1a4 JJIs IOCTPOEHHUSI [IOUCKOBOM CXEMBI M pEeLIEHUs 3a/1a4; 3HaTh U
MPUMEHATH 00a criocoba rmorcka pemeHus 3a1a4 (0T TpeOoBaHUS K YCIOBUIO U OT YCIIOBHSI K
TpeOOBaHUIO); MOJICIMPOBATh PACCYXACHUS MIPH MOMCKE PELICHUS 3a7a4 ¢ TOMOIIbIO rpad-
CXEMBI; BBIJIEJISTH TAllbl PELLICHUS 3a7ja4ul U COJAEPKAHUE KaKJI0T0 3Talla; UHTEPIPETUPOBATh
BBIYMCIIUTENIbHBIE PE3YJIBTATHI B 33]1a4€, UCCIEI0BATh MTOJIYYEHHOE PELICHUE 3a]a4M; PeIlaTh U
00OCHOBBIBATh CBOE pEIlIeHHE 3a/1a4 (BBIACIATH MATEMATUIECKYIO OCHOBY) Ha HaXOKJCHUE Yac-
TH YHCIIa ¥ YUCJIa [0 €r0 YacTU HAa OCHOBE KOHKPETHOT'O CMbICIA JPOOH; OCO3HABATh U 00ObsC-
HATh UJCHTUYHOCTb 33]]a4 PAa3HbIX THIIOB, CBSA3BIBAIOIINX TP BEIHMUMHBI (Ha pabOTy, HAa MOKYII-
KM, Ha JIBH)KEHHUE); BBIICNIATH 3TH BEIMYMHBI M OTHOILLIEHUS MKy HUMU, IPUMEHSATH UX MIPU
peIIeHNH 33a]a4, KOHCTPYHPOBATh COOCTBEHHBIE 33/1a4H YKa3aHHBIX THUIIOB.

B noBceHeBHOM KU3HU U IIPU U3YYEHUHU JPYTUX MPEAMETOB: BBIACIATH IPU PELICHUH 3a7a4
XapaKTePUCTHKHU paccMaTpUBAaeMOl B 3a7laue CUTyalluH, OTIMYHBIEC OT PeallbHBIX (T€, OT KOTO-
PBIX abCTparupoBaIUCh), KOHCTPYHUPOBATh HOBBIE CUTYAIIMH C YUETOM 3TUX XapaKTEPUCTHK, B
YaCTHOCTH, [IPU PELICHUHU 33/1a4 Ha KOHILIEHTPALlMU, YYUTHIBATh IJIOTHOCTh BELIECTBA; pelIaTh U
KOHCTPYHPOBATh 3aJ[aul Ha OCHOBE PAaCCMOTPEHUS pealbHbIX CUTYallUii, B KOTOPBIX HE TpeOyeT-
Cs1 TOUHBIN BBIYMCIUTEIbHBIN pe3ysbTaT.

Haensaonasn ceomempus

T'eomempuueckue gueypol

YueHHK HAYYUTCsl OIIEpUpOBaTh Ha 0A30BOM YPOBHE MOHATHAMMU: MIPSIMOYTOJIbHBIHN Mapasuiene-
nunen, Kyo, map. M300paxars nydaemble QUIypbl OT PyKU U C IIOMOILBIO JTUHEHKU U LIUPKYJIS.
B noBceiHEBHOM KM3HU U IIPU U3YYEHUH JPYIUX IPEIMETOB: PEIIATh IPAKTUUYECKHUE 3a1a4H C
MIPUMEHEHUEM IIPOCTEHIINX CBOUCTB (QUTYD.

YueHHK NOJIYYHUT BO3MOKHOCTh HAYYUThCS U3BJIEKaTh, MHTEPIPETUPOBAThH U MTPE0OPa30BbI-
BaTh MH(OPMALIMIO O TEOMETPUUECKHX (PUTYypax, IPEICTABICHHYIO Ha YepTexkKax;

- n300pakaTh U3y4aeMble (PUTYpPbI OT PYKH U C TOMOILBIO KOMITbIOTEPHBIX HHCTPYMEHTOB.

HS’M@p@HUﬂ U 8blYUCTIEHUA

YuyeHuk Hay4YHMTCsl BBIIOIHATH IPOCTEUIINE TOCTPOSHUS U U3MEPEHUS] HA MECTHOCTH, HEO0XO0-
JUMBIE B PEATIbHOU KU3HU.

Y4yeHuK noJry4uT BO3MOKHOCTh HAYYUTHCH BBIYUCIIATH 00BEMBI IIPSIMOYTOJIBHBIX MapaJijiesie-
NUIe10B, KyOoB. B moBce1HEBHOMN )KU3HU U NIPH U3YYEHUH IPYTUX MIPEIMETOB: BBIYUCIATH pac-
CTOSIHHS HA MECTHOCTH B CTaHJAPTHBIX CUTYaIUsX, IJIOMAAN YYaCTKOB IPSIMOYTOJIbHON (POPMBIL,
00bEMbI KOMHAT; BBIMOJIHATh MPOCTEHINE TOCTPOSHUSI HA MECTHOCTH, HEOOXOIMMBbIE B pealb-
HOM JKU3HHU; OIICHUBATh pa3Mephbl PeabHBIX 00BEKTOB OKPY>KAIOLIET0 MHpA.

Onemenmoi meopuu MHoJIcecme u mamemamuyeckou 102UKuU

YdeHuK HAYYUTCH (JI7Is1 UCTIOJI30BAHUS B MIOBCETHEBHON KU3HHU M 0OECIICYCHHS] BO3MOKHOCTH
YCIICLITHOTO MPOJIOJDKEHUS 00pa30BaHus Ha 6a30BOM YPOBHE) OTIEpUPOBATH HA 6a30BOM YPOBHE
MOHSATHUSMH: MHOKECTBO, JJIEMEHT MHOXKECTBA, TTOJMHOKECTBO, TPUHAIIC)KHOCTD; 3a/1aBaTh
MHO’KECTBa NIEPEUUCIICHUEM UX JJIEMEHTOB; HAXOAUTh MepeceueHre, 00beJMHEHHE, TTOIMHOXKE-
CTBO B IPOCTEUIINX CUTyallusiX. B MoBceTHEBHON KU3HH U MPU U3YUSCHUH APYTHUX MPEAMETOB:
pacno3HaBaTh JIOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.

Y4eHUK MOJYyYUT BO3MOKHOCTH HAYUYMTHCSA (7151 00eCIeUeHUsT BO3MOYKHOCTH YCIICTITHOTO
MIPOJIOJKEeHHs 00pa3oBaHus Ha 0a30BOM M YTITyOJIEHHOM YPOBHSIX) OIEPUPOBATH TOHATHSMU:
MHO>KECTBO, XapaKTEePUCTUKU MHOKECTBA, 3JIEMEHT MHOKECTBA, ITyCTOE, KOHEYHOE U OeCKOHEeU-
HOE MHOECTBO, MTOJAMHOKECTBO, TPUHAIJICKHOCTD, ONPEICISITh IPUHAATIEKHOCTD JIEMEHTA
MHO>KECTBY, 00bETUHEHHIO U MIEPECEUECHUI0 MHOXKECTB; 3a/1aBaTh MHOKECTBO C ITOMOIIBIO TIepe-
YHUCJICHUS 3JIEMEHTOB, CJIOBECHOTO OIHUCAHMUSL.

B noBcegHEeBHON KU3HU U NIPU U3YyUYEHUU IPYTUX MIPEAMETOB: PAaClO3HABATH JIOTMYECKH HEKOP-
PEKTHBIE BHICKA3bIBAHUS; CTPOUTH LIEMIOYKH YMO3AaKIIOUEHUI Ha OCHOBE UCIOJIb30BAHUS MTPABUIT
JIOTHUKHU.



HCWZOpM}Z mamemamuKku

Y4eHHK HAYyYMTCH ONKCHIBATH OTAEIIbHBIC BBIAAIOLIMECS PE3YJIbTATHI, IOJYYEHHBIE B XO/I€ pa3-
BUTHS MAaTEMATUKH KaK HayKH; 3HATh IPUMEPbl MATEMAaTHUYECKUX OTKPBITHI U UX aBTOPOB, B
CBSI3U C OT€YECTBEHHOW U BCEMUPHOW UCTOPUEH.

Y4YeHHUK MOJyYUT BO3MOKHOCTh HAYYUTHCH XapaKTEPU30BaTh BKJIA/ BBIIAIOIIMXCS MaTeMa-
THUKOB B Pa3BUTHE MAaTEMATUKU U MHBIX HAYYHBIX 00JIACTEH.

7 ximacc anrebpa

Hucna

Y4eHuK HAYYUTCH ONEPUPOBATH MOHITUSIMU: MHOKECTBO HATYPaJIbHBIX YHCEJI, MHOKECTBO I1I€-
JIBIX YKCEJI, FeOMETpUYECKasi UHTEPIPETAUs HATYypaJbHbIX, IIEIbIX, BHINOIHATH BEIYUCIICHUS, B
TOM YHCJIE C UCIIOJIb30BAHUEM ITPUEMOB PALIMOHATILHBIX BBIYUCICHUHN; BBITIOJIHATh OKPYTJICHUE
palMOHAIBHBIX YKCEII C 3aIaHHOM TOYHOCTBIO; CPAaBHUBATH PAllMOHAJIBHBIE U UPPALIMOHAIBHBIE
YHUCIIa; MPECTABISATh PAMOHAIBHOE YUCIIO B BUJIE JECATUYHOM IpoOU yHOpsI0UUBATh YHCIIA,
3amMcaHHbIC B BUE OOBIKHOBEHHOH U AecaTuYHON apobu; Haxoauth HOJ[ u HOK uucen u uc-
MOJI30BaTh WX MPU PEIICHUH 3a7a4. B moBCeTHEBHOM KU3HU U TIPU U3YUYCHUH JIPYTUX MPEIMe-
TOB: PUMEHSTH MPaBHJIa TPUOJIMIKEHHBIX BBIYUCIICHUH P PEIICHUH MPAKTUICCKUX 3a7a4 U
pelIeHU  3a/1a4 IPYTUX y4eOHBIX MPEAMETOB; BBIMIOIHATH CPABHEHUE PE3YJIbTATOB BHIUUCICHUN
IIPU PEIICHUU MPAKTUYECKHUX 3a/1a4, B TOM YHCJIe TPUOIMKEHHBIX BBIYUCIICHHI; COCTABIIATh U
OIICHUBATh YMCJIOBBIC BEIPAKECHUSI MIPU PEIICHUH MPAKTUUECKUX 3a7a4 U 3a/1a4 U3 JIPyrux y4eo-
HBIX [IPEMETOB; 3aMUCHIBATh U OKPYIJIATH YUCIOBbIE 3HAYEHUS PEAIbHBIX BEJITUYUH C UCIOJIb30-
BAHHEM Pa3HBIX CUCTEM U3MEPEHHSI.

YueHuK NoJy4YuT BO3MOKHOCTh HAYYHThCS CBOOOIHO ONEPUPOBATH MOHATHSAMH: HATYpajlb-
HOE€ YHUCJIO, MHOKECTBO HATYPaJbHBIX YHCET, 1I€TI0€ YHCII0, MHOYKECTBO IeNbIX YHCEN, OOBIKHO-
BEHHas Ip0o0b, IeCATUYHAs JPO0b, CMEIIAHHOE YUCIIO, PAIlMOHAIBHOE YHCIIO, MHOKECTBO pa-
[IMOHANILHBIX YHCEN; TOHUMATh U OOBSICHITH Pa3HUILY MEXKAY MO3UIIMOHHONW U HEMO3UIIHOHHOM
CHUCTEMaMHU 3aIUCH YHUCEIT; IEPEBOAUTH YHUCIIA U3 OJHOM CUCTEMBI 3aMUCH (CUCTEMBI CUMCIICHUS )
B JIPYT'yIO; JOKa3bIBATh U UCIIOJIb30BATh MPU3HAKU JENUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11 cym-
MBI ¥ TIPOU3BECHUS YHCEIT TPU BHITIOJHEHUH BBIYUCICHUHN U PEIICHUH 3a]1a4; BBITOJIHATH OK-
pyTrieHue palMOHAIIBHBIX U UPPAIIMOHAIIBHBIX YMCEN C 3aJaHHOM TOYHOCTHIO; CPAaBHUBATH JIEH-
CTBUTEJBHBIE YHCIIA PAa3HBIMH CIIOCO0aMU; YIIOPSAI0UYUBATH YHUCIIA, 3aIMMCAHHBIE B BUJIE OOBIKHO-
BEHHOH U JiecsaTuyHOM 1poou, HaxoauTh HOJl n HOK uucen pazHeiMu cioco6amu U MCIIOJIB30-
BaTh UX TMPH PELICHUU 3a/1a4. B moBceIHEBHOM )XU3HU U TIPU U3YUYCHUH JIPYTUX MPEIMETOB: BbI-
MIOJIHATH U OOBSICHATH PE3yNbTaThl CPABHEHHS PE3y/IbTaTOB BRIYUCICHUN MTPH PEIICHUN TTPAKTH -
YECKUX 3aJ1a4, B TOM YUCJIe MPUOTMKEHHBIX BEIYUCICHUH, UCTIOIB3YS Pa3HbIE CIIOCOOBI CpaBHE-
HUIi; 3a1IUCHIBaTh, CPABHUBATh, OKPYIJISITh YUCIOBBIE IaHHBIEC PEAJIbHBIX BEIMYHUH C UCTIOIb30-
BAaHHMEM Pa3HBIX CHCTEM U3MEPEHHSI; COCTABIIATH U OIEHUBATh PA3HBIMH CIIOCOOAMH YHCIIOBBIE
BBIPKEHUS TPU PEIICHUH MPAKTUYSCKUX 3a/1a4 U 33/1a4 U3 APYTrUX YIeOHBIX PEIMETOB.

Tooicoecmeennbie npeobpazo08aHUs.

Yuyenuk HAYIMTCH OIICPUPOBATH MOHATUAMU CTCIICHU C HATYPAJIbHBIM ITOKa3aTeCJIEM, CTECIICHU C
LEJIBIM OTPULATCIIBHBIM IMOKA3aTCJIEM; BBIIIOJIHATH HpeO6pa3OBaHI/I$I CJIbIX BBIpa)KeHPIfI: }IeﬁCT'
BHUA C OJHOYJICHAMHU (CJ'IO)KCHI/IC, BbIYUTAHUC, YMHO)KCHI/IC), HCﬁCTBHH C MHOT'O4JICHAMH (CJ'IO)KC'
HUEC, BBIYUTAHUC, YMHO)KGHI/IC); BBITIOJIHATD PA3JIOKCHHUE MHOTOYJICHOB HA MHOXXUTEIIN OJHUM U3
CIIOCOOO0B: BBIHECEHHE 338 CKOOKY, TPYNITUPOBKA, HCIOIb30BaHNUEe (POPMYIT COKPAILIEHHOTO YMHO-
KeHMs; B TOBCETHEBHOM KU3HU U TIPH U3yYCHHUH JIPYTUX MPEAMETOB: BBITIOIHATEH IPeoOpa3oBa-
HUS anreOpanvecKux BBIPAKECHUH MPHU peIIeHUH 3aa4 APYTriuX y4eOHBIX MPEIMETOB.

Yuyenuk MOJIYYUT BO3MOKHOCTb HAYIUTHCH CBO6OI[HO OIICpHUPOBATH NOHATUAMHA CTCIICHU C
IICJIBIM BBITIOJIHATH AOKA3aTCIbCTBO CBOIICTB CTEIICHU C oeJIbIMU U [[pO6HBIMI/I IIOKa3aTciIsiMu,
OIICpHUPOBATH NOHATUAMU «OAHOYICH», «KMHOT'OYJICH)», «MHOTOYJICH C OZ[HOﬁ HepeMeHHOﬁ»,
«MHOT'OYJICH C HCCKOJIbKUMU IICPCMCHHBIMMI Y, KOC‘)(I)(I)I/IL[I/ICHTBI MHOTI'O4JICHA, «CTaHAapTHaA 3a-
IMUCh MHOI'O4JICHA», CTCIICHb OJHOYJICHA U MHOT'OYJICHA,; BBIMTOJIHATE PA3JIOKCHHUEC MHOT'OYJICHOB
Ha MHOXXUTCIIN pa3HbIMU CHOCOGaMI/I, C UCIIOJIB30BAHHUEM KOM6I/IHaI_[I/II71 Pa3JINYHBIX IPUCMOB,



BBINOJIHATS JIEJICHUE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM; CBOOOIHO ONEPHPOBATH MOHATHUS -
MU «TOXJIECTBOY, «TOKJIECTBO Ha MHOYKECTBEY», «TOXKAECTBEHHOE Pe00pa30BaHuE»;

B noBceHEeBHOI KU3HU U TTPU U3YYCHHUH APYTUX IPEAMETOB: BHIIOIHITH TPeoOpa3oBaHus U
JeiicTBUS ¢ OYKBEHHBIMU BBIPKEHUSIMH, YHCIOBBIE KO3 PHUIIMEHTH KOTOPBIX 3alMCAHBI B CTaH-
JApTHOM BH/JI€; BBIIIOJIHATH IPE0OPa30BaHUS PALMOHAIBHBIX BBIPAKCHUH IIPU PELLIEHUH 3a/1a4
APYruX y4eOHBIX MPEIMETOB.

Ypasnenus

Y4yeHuk HayuYHMTCsl OIIEpUPOBATh OHATHUSMU: YPABHEHUE, KOPEHb YPaBHEHUS, , CHCTEMBI ypaB-
HEHU; pelaTh JUHEIHbIE YPaBHEHUS U YPABHEHUSI, CBOJAUMBIE K JINHEHHBIM C IOMOIIBIO TOXK-
JIECTBEHHBIX I1peoOpa3oBaHuii; B moBceiHEBHON )KU3HU U IPU U3YYEHUU JAPYTUX MPEAMETOB:
COCTaBJIATh U pEIIaTh JUHEWHbBIE YPABHEHUSI, CUCTEMBI JIMHEWHBIX YPAaBHEHUH, IPU PELICHUH
3aJa4 ApYrux y4eOHBIX MPEIMETOB; BBIIOJIHATH OLEHKY IPaBION0100Us pe3ysIbTaToOB, MOJIY-
YaeMbIX [PU PELICHUH JUHEHHBIX U CUCTEM JIMHEHHBIX NPU PELICHUH 3a/1a4 IPYTUX YUeOHBIX
IIPEIMETOB; BBIOMPATh COOTBETCTBYIOIME YPABHEHUS WM UX CUCTEMBI JUIsl COCTABJICHUS MaTe-
MAaTHUYECKOM MOJIETU 3aJJaHHOM PealbHOM CUTYallMM WIM MPUKIIAJHOM 3a/1a4l; YMETh UHTEPIIpE-
TUPOBATh MOJIYYCHHBIH TP PELLICHUH YPaBHEHUS, MIIM CUCTEMBbI pe3yJIbTaT B KOHTEKCTE 3ajaH-
HOM pPEAIbHOM CUTYallMM WIX PUKIIAHOMN 3a0a4H.

Y4yeHHK NOJYYHUT BO3MOKHOCTh HAYYHUThHCS CBOOOHO ONEPUPOBATh MOHIATHUAMU: YPAaBHEHUE,
PaBHOCUJIbHBIE YPAaBHEHUS, PABHOCUIIbHBIE IIPE00Opa30BaHuUs YpaBHEHUI; peliaTh pa3Hble BUIbI
yYpaBHEHMH U UX cucTeM. BiageTb pasHbIMU METO/IaMU pEILIeHHs] YpaBHEHUH U UX CHCTEM,
YMETh BBIOMPATH METO/] PEIICHUsI 1 0OOCHOBBIBATH CBOM BBIOOD; pelIaTh ajiredOpanieckue ypas-
HEHMsSI U MX CHCTEMBI C ITapaMeTpaMu anredpandyeckuM U rpaduyeckuM MeTodaMu;

B noBceiHEBHOM KU3HU U [IPU U3YYEHHUH JIPYTHX IPEIMETOB: COCTABIISThH U pellaTh YpaBHEHUS
UX CUCTEMBI [IPU PELICHNUH 33134 JIPYTUX YUeOHBIX MIPEIMETOB; BHIIIOIHATH OLIEHKY IPaB/I0MO0-
no0ust pe3yIbTaToB, MOIYYaeMbIX MPU PELIEHUH Pa3INYHbIX YPAaBHEHUHN UX CUCTEM IIpH pelle-
HUM 3a/1a4 APYTUX y4eOHBIX MPEAMETOB; COCTABIATh YPaBHEHNE WU UX CUCTEMY, OITUCHIBAIO-
1€ peaJIbHyI0 CUTYAIUIO WM PUKJIAHYIO 337a4y, HHTEPIPETUPOBAThH MOIYyUEHHbIE pe3yibTa-
THI.

DynKkyuu

YuyeHHK HAYYUTCsl ONIEpUPOBATh NOHATUAMU: (QYHKIIMOHAIbHAS 3aBUCUMOCTh, (QYHKIIUS, Ipa-
¢uk QyHK1MH, ciocoObl 3a1aHns QYHKIUHU, apIyMEHT U 3HaueHue QyHKIMH, 00JIacTh oIpeie-
JICHUS U MHO>KECTBO 3HAUEHUH (PYHKLUU, CTPOUTh I'papUKU JTUHEHHOM, KBaApaTUUHON (yHK-
LUi; UcclieoBaTh (PyHKIMIO 1O ee rpaduKy; B moBceHEBHOM )KU3HU U ITPU U3YYEHUH JPYTHUX
IIPEIMETOB: WJUTFOCTPUPOBATH C MMOMOIIIBIO rpaduKa pealbHYI0 3aBUCUMOCTb WJIM IPOIIECC MO UX
XapaKTepUCTHKaM; UCIOIb30BaTh CBOWCTBA U IpaduK KBaIpaTUUHON (PYHKIIUU MIPU PEIIEHUN
3a7a4 U3 APYrux y4eOHBIX MPEeIMETOB.

Y4yeHuK noJry4uT BO3MOKHOCTh HAYYUTHCHA CBOOOIHO ONIEPUPOBATH MOHATHSIMU: 3aBUCH-
MOCTh, (YHKIIMOHAJIbHAs 3aBUCIMOCTb, 3aBUCUMasl U He3aBUCUMas NepeMeHHbIe, (DYHKIIMS, CIO-
coOblI 3a/1aHus QYHKIUU, apTYMEHT U 3HaueHue QyHKIY. B moBceHEBHOMN )KU3HU U TP U3Y-
YEHUU JIPYTUX MPEJIMETOB: KOHCTPYUPOBATh U UCCIEN0BaTh (DYHKIIMH, COOTBETCTBYIOLIHE pe-
QJIbHBIM MPOIIeccaM U SIBJICHUSIM, UHTEPIPETUPOBAThH MOJYyUEHHbIE PE3YIbTaThl B COOTBETCTBUHI
co crneun(UKoi uccieayeMoro npolecca Uil sBJICHH; UCIIOIb30BaTh I'paKH 3aBUCUMOCTEMN
JUIS KCCIIeIOBaHUS peabHBIX MPOIIECCOB U SIBICHUN; KOHCTPYHUPOBATh U UCCIe10BaTh (G YHKIIUU
MIPU pEelIeHUH 3a]a4 JPYruX y4eOHbIX MIPEeIMETOB, MHTEPIPETUPOBAThH OJYyUEHHBIE PE3YIbTAThI
B COOTBETCTBHUH CO CIEIU(PHUKON ydeOHOTO peaMeTa.

Texcmosvie 3a0aqu

YuyeHHK HAYYUTCs pelaTh IPOCTHIE U CIOXKHBIE 3aJaul Pa3HbIX TUIIOB, a TAKXKE 3a/1a4M [TOBbI-
LIEHHOM TPYIHOCTH; MCIIOJIb30BaTh pa3Hble KPAaTKUE 3alMCH KaK MOJICNIN TEKCTOB CIOXKHBIX 3a-
7ia4 11 IOCTPOEHUSI TIOMCKOBOW CXEMBI M PELICHUS 3a/1a4; pa3IndaTh MOJEIb TEKCTa U MOJIEIb
peleHys 3a/1a4n, KOHCTPYUPOBATh K OJJHON MOJEN PEeIeHHs HECI0KHOM 3ajauu pa3Hble MoJie-
JIM TEKCTa 3a/1a4M; 3HaTh U IPUMEHSATH 00a criocoba moucka penieHus 3ajaad (0T TpeOoBaHus K
YCIIOBHIO U OT YCJIOBHUS K TPEOOBAHUIO); YMETh BBIOMPATh ONTUMAJIbHBIN METO/] peIIeHHs 3a1a41



U 0CO3HaBaTh BBIOOP METOJa, pacCMaTpUBaTh pa3IMYHbIC METO/Ibl, HAXOIUTH Pa3HbIC PEIICHUS
3a/1a4y, €CJIM BO3MOKHO; aHAJIM3UPOBATH 3aTPYAHECHUS IIPU PELICHUU 3a/1a4; BBIIIOJIHATH pa3-
JMYHBIE IPeo0pa30BaHus MPEI0KEHHON 3a/jaui, KOHCTPYHPOBAaTh HOBBIE 3371a4y U3 JaHHOI, B
TOM 4HcCIie 00OpaTHbIE; MHTEPIPETUPOBATH BHIYUCIUTENBHBIE PE3YJIbTAThI B 3a/1a4€, UCCIIE0BATh
IIOJIyYE€HHOE PEIICHUE 3aJa41; aHAIU3UPOBATh BCEBO3MOKHBIE CUTyallMM B3aUMHOTO PacIojo-
KEHHUS ABYX OOBEKTOB U M3MEHEHUE MX XapaKTEPUCTUK IPU COBMECTHOM JBM)KEHUH (CKOPOCTb,
BpEMsl, PaCCTOSIHUE) IPU PELICHUH 33/1a4 Ha ABM)KEHHE ABYX OOBEKTOB KaK B OJTHOM, TaK U B
IIPOTUBOIIOJIOKHBIX HAIPABJICHUAX. B IIOBCETHEBHON KU3HU U IIPU U3YYEHUU APYTUX IIpEaAMe-
TOB: BBIIEJIATH IPU PEIIECHUH 3a/1a4 XapaKTEPUCTUKH PACCMAaTPUBAEMON B 3a/1a4€ CUTyalluH, OT-
JIMYHBIE OT peabHbIX (T€, OT KOTOPBIX A0CTParupoBaIKCh), KOHCTPYHUPOBATh HOBBIE CUTYalUH C
Y4ETOM 3TUX XapPAKTEPUCTHUK, B YACTHOCTH, IIPH PEILIEHUH 3a1a4 HA KOHLICHTPALUH, yYUTHIBATh
IJIOTHOCTB BEILECTBA; pEIIaTh U KOHCTPYUPOBATh 33/1a4d HA OCHOBE PACCMOTPEHMS PEAIIbHBIX
CUTYyallUii, B KOTOPBIX HE TPEOYeTCsl TOUHbIIM BHIUUCIUTENbHBIN pe3y/bTaT; peliaTh 3a1a4i Ha
JBHKEHHUE I10 PEKE, pacCMaTpUBasl pa3Hble CUCTEMBI oTcueTa. MccienoBars BCEBO3MOXKHBIE CH-
TyallM¥ [IpY PELICHUH 3a/1a4 Ha JBY)KCHUE 110 PEKE, paCCMaTPUBATh Pa3HbIE CUCTEMBI OTCUETA,
pemars 1 000CHOBBIBaTh CBOE PELIEHHUE 33/1a4 (BBIACIATh MaTEMaTHUECKYIO0 OCHOBY) Ha HaX0X-
JIEHHE YacTH YKCciIa ¥ YHUCIIA MO €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIIA IPOOH.

Yd4eHHK OJIyYUT BO3MOKHOCTh HAYYMTHCH PEIIATh IIPOCTHIE U CIIOXKHBIE 3a/1a4H, a TAaKKe
3a/1a4¥ MTOBBIIIEHHOW TPYAHOCTHU U BBIAEJATH UX MATEMaTUYECKYIO OCHOBY; PACIIO3HABATH pa3-
HBIE BUJIbI U TUIIBI 33/1a4; UCII0JIb30BaTh Pa3HbIe KPATKUE 3aIIMCH KaK MOJEIIN TEKCTOB CIIOXKHBIX
3a/1a4 U 3a]1a4 [TOBBIIIEHHOW CJI0KHOCTHU JJIs1 IOCTPOCHUSI IOMCKOBOM CXEMBI M PELICHHUs 3a/1a4,
BBIOMPATH ONTHUMAIBHYIO JJISl pACCMAaTPUBAEMOM B 33aJjaue CUTYalluy MOJIEIIh TEKCTa 3a/1a4H;
pa3nuyaTh MOJIEIb TEKCTa U MOJIENb PELICHUS 3a/1a4H, KOHCTPYMPOBATh K OJHOM MOZEIN pele-
HUS CJIOKHBIX 3a/1a4 pa3Hble MOJIENIN TEKCTa 3aJauu; 3HaTh U IPUMEHATh TPU CII0C00a MOMCKa
pemeHus 3a1a4 (0T TpeOOBaHUA K YCIOBHUIO U OT YCJIOBHS K TpeOOBaHNI0, KOMOMHUPOBAHHBIN);
BBIJIEJISITh 3TAIlbl PELICHUS 3a/1a4M U COJIepKaHNe KaXI0r0 3Tarna; yMeTh BHIOMpPATh ONTUMAb-
HBIM METOJ1 pelleHus 3aJjaui U 0CO3HaBaTh BEIOOP METO/1a, pacCMaTpUBaTh pa3INUHbIE METO/IbI,
HaxOJUTh pa3HbIE PEIICHU 3aa41, €CIIU BO3ZMOXKHO; AHAIIM3UPOBATH 3aTPYAHEHUS [IPU pelLlIe-
HUU 3aJa4; BBIIIOJIHATH pa3In4Hble MpeoOpa3oBaHus NPeUI0KEHHOH 3a7aui, KOHCTPYUPOBAaTh
HOBBIE 33/1a41 U3 JAHHOMW, B TOM YHClie 0OpaTHbIE; UHTEPIIPETUPOBATh BHIYUCIUTEIbHBIE Pe-
3yNbTaThl B 33/1a4€, UCCIIEI0BATh MOJYYEHHOE PELIEHUE 3a1a4; U3MEHATh YCIOBHE 3a/1a4 (KO-
JIMYECTBEHHbIEC WJIM KaueCTBEHHbIE JJAHHBIE), UCCIIEI0BaTh M3MEHEHHOE NPe0Opa30BaHHOE;
aHAJIM3UPOBATh BCEBO3MOKHBIE CUTYAllUH B3aMMHOI'O PACIIONOKEHUS IBYX 0OBEKTOB U U3MEHE-
HUE UX XapaKTEePUCTHUK MPU COBMECTHOM JIBM)KEHUH (CKOPOCTh, BPEMsl, pacCTOSIHUE) ITPH pelie-
HUU 3aj]a4y Ha JIB)KEHHUE JIByX 0OBEKTOB KaK B OJHOM, TaK M B IIPOTUBOIIOJIOKHBIX HAIIPABIICHU -
X, KOHCTPYUPOBATh HOBBIE CUTYAllMA Ha OCHOBE U3MEHEHUS YCIOBUH 3a/1a4yl IIPU JIBUKEHUU 110
peKe; UCClIeI0BaTh BCEBO3MOXKHBIE CUTYAIIMHU IIPH PELIEHUH 33/]1a4 Ha JIBM)KEHHE T10 PEeKe, pac-
CMaTpHBaTh Pa3HbIE CUCTEMbI OTCUETA; PelaTh pa3HOOOpa3HbIe 3a/1aun «Ha YacTu». B mosce-
JTHEBHOM KU3HHU U ITPU U3YYEHHUH JIPYTUX IPEIMETOB: KOHCTPYHMPOBATH HOBBIE I JAaHHOW 3a/1a-
YM 3aJJa4Hble CUTYAl[UU C YYETOM PeabHbIX XapaKTEPUCTHUK, PEIIATh 3a1a4X HA JBUKEHUE 110
peKe, paccMaTpHuBasl pa3Hble CUCTEMBI OTCYETA.

HCWZOPM}Z mamemamuKku

Yd4eHuK HAYYUTCH XapaKTepU30BaTh BKJIAJ BBIIAIOIIMUXCI MATEMATUKOB B PA3BUTHE MATEMATH-
KM U1 UHBIX HAY4YHBIX 00J1acTeil; MOHUMaTh poJib MaTEMaTHKHU B pa3BUTHH Poccum.

Y4eHHK MOJIyYUT BO3MOKHOCTh HAYYUThLCH [IOHUMATh MATEMATUKY KaK CTPOrO OpraHU30BaH-
HYIO CUCTEMY Hay4yHbIX 3HaHUH, B YACTHOCTH BJIQJETh MPEACTABICHUIMHI 00 aKCHOMAaTHYECKOM
IIOCTPOECHUH F€OMETPUHU U NIEPBUYHBIMU IPEICTABICHUSAMU O HEEBKIMIOBBIX I'€OMETPHSIX;
paccMaTpuBaTh MAaTEMATUKY B KOHTEKCTE UCTOPUM Pa3BUTHUS LUBUIIM3ALUU U UCTOPUU PA3BUTHS
HayKH{, IOHUMAaTh POJIb MaTEMAaTUKH B pasBuTuu Poccun.

Memoowvr mamemamuxu

Y4YeHHK HaYyYHUTCS UCIOJb3Ysl U3yUYEHHBIE METObI, IPOBOAMUTH JOKA3aTENbCTBO, BBIIIOIHATh
OIIPOBEP>KEHHE; BEIOUPATh N3yYCHHbIE METOIbl M UX KOMOMHAIIUH [T PELICHNs MaTeMaTHye-



CKMX 3aJ1a4; UCII0Jb30BaTh MATEMATUUECKNE 3HAHUS IS ONKMCaHUs 3aKOHOMEPHOCTEN B OKPY-
YKarUIeN JEeHCTBUTEILHOCTU U IPOU3BEICHUSAX UCKYCCTBA;

Y4eHUK MOJy4YUT BO3MOKHOCTH HAYYUTHCH BIIAJICTh 3HAHUSIMH O PA3IMYHBIX MeTOAax 000cC-
HOBaHUS U OIPOBEPKEHUSI MATEMATUUYECKUX YTBEPKICHUN U CAMOCTOSATEIIHO IPUMEHSTD HX;
BJIaJIETh HABBIKAMU aHAJIU3a YCJIOBUS 3a7a4M M OMPEICIICHUS MOAXOIAIINX ISl PEIICHU 3aa4
M3YYCHHBIX METOJIOB WJIM X KOMOWHAIIHMI; XapaKTepru30BaTh IPOU3BEICHUS ICKYCCTBA C yUe-
TOM MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPO/IE, UCIOJIb30BATh MATEMATHYECKHUE 3aKOHO-
MEPHOCTH B CAMOCTOSITEIIbHOM TBOPYECTBE.

7 K1acc reoMeTpua

T'eomempuueckue gucypol

Y4yeHHK HAYYUTCs OTIEPHPOBATH NOHATHSIMH I€OMETPHUECKUX (DUTYP; U3BIEKATh, UHTEPIPETH-
poBaTh U MpeoOpa30BbIBATh HH(OPMALIMIO O TEOMETPUUECKUX (PUrypax, PeICTaBICHHYIO Ha
yepTexax; IPUMEHITh reoMeTpuueckre (GakThl IS pelIeHUs 3a/1a4, B TOM YUCIIe, IPeaIoia-
ralolUX HECKOJIBKO LIaroB peleHus; GopMyaupoBaTh B IPOCTEHIINX CIydyasiX CBOWCTBA U IIPHU-
3HaKH (QUTYpP; B TIOBCEIHEBHOM KU3HU U TIPU U3yYSHUU APYTHX MPEAMETOB: HCIOIB30BATh CBOWA-
CTBa reOMETPUYECKUX (pUryp /Ui peteHus 3aay NpakTHYeCKOro XxapakTepa 1 3a/1ad U3 CMex-
HBIX JUCLHUIUIMH.

Y4eHHK NOJYYHT BO3MOKHOCTh HAYYUTBHCS CBOOOHO OIEPUPOBATh NT€OMETPUUECKUMU TOHS -
TUSMH IIPU PEIIECHUU 3aJ1a4 U MPOBEACHUHN MaTEMaTUUECKUX PacCyKICHHM; CAMOCTOATEIBHO
(opMyIMPOBATH OIPEEIIEHUS TEOMETPUUYECKUX (PUTYp, BBIIBUTaTh TMIIOTE3bl O HOBBIX CBOWCT-
BaxX U IMPU3HAKaX FreOMETPUIECKUX (PUTYp U 000CHOBBIBATH UJIHM OIPOBEPTaTh UX, 00001IaTh WK
KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBbIE KJIacChl (PUTYp, IPOBOJUTH B HECIOKHBIX CIydasx
KJIacCU(pUKaLKIO (PUTyp 1O pa3IMUHbIM OCHOBAHUSM; UCCIIEI0BAaTh YEPTEKHU, BKIIIOUasi KOMOU-
Haluu (uryp, U3BJIeKaTh, MHTEPIPETUPOBATH U MIPEOOPa30BbIBATh HH(OPMAIIHIO, TIPEICTABIIECH-
HYIO Ha YepTexax; pelaTh 3ajaud FeOMeTPUUYECKOT0 COAEepkaHMsl, B TOM YUCIIE B CUTYallUsX,
KOTJIa aJITOPUTM pEIeHHsI He CIIeAYeT SIBHO U3 YCIOBUS, BBIIIOIHATH HEOOXOAUMBIE JJIS perlie-
HUS 33J1a41 JJOTIOJIHUTENbHbBIE TTOCTPOEHUS, UCCIIE0BATh BOZMOXKHOCTh IPUMEHEHUS TEOPEM U
bopmyn Ui penieHus 3a1a4; GopMyIMpPOBATh U TOKa3bIBaTh T€OMETPUUYECKHE YTBEPIKICHHUS.

B noBceHEBHOM KU3HU U NIPU U3YUEHHUH JIPYTHX MPEIMETOB: COCTABIISTH C UCIOJIb30BAHUEM
CBOWCTB reOMeTpUYECKHUX (GUTyp MaTeMaTHYeCKHe MOJIENIN AJIsl peLIeHUs 3a1ay MPaKTHIEeCKOro
XapakTepa M 3a/1a4 U3 CMEKHBIX JUCUMILUINH, UCCIEI0BaTh MOJIYyYEHHbIE MOJIEIN U UHTEPIIPETH-
poBaTh pe3yJIbTar.

FQOMempull€CKu€ nocmpoerusl

YuyeHuk HayuyuTcesl U300pakaTb reoMeTpuueckue (GUrypsl o TEKCTOBOMY U CHMBOJIEHOMY
OTIMCaHUIO; CBOOOHO OTIEPUPOBATH YEPTESIKHBIMA HHCTPYMEHTAMH B HECJIOXKHBIX CITydasx,
BBINIOJIHATH TOCTPOCHUS TPEYTOJIbHUKOB, IPUMEHSATH OTAEIbHBIE METOJIbI TIOCTPOCHUM LIUPKY-
JIEM W JIMHEUKOW U MPOBOJUTH MPOCTEUIIINE UCCIEAOBAHUS YHCIIA PEIICHHIA;

B noBceHEBHOM KU3HU U ITPU U3YUYEHHUH JAPYTUX MPEAMETOB:

BBITIOJTHATH TIPOCTEHIITNE TIOCTPOSHUST HA MECTHOCTH, HEOOXOIUMBIE B pealTbHON KU3HU,
Y4eHUK MoJy4YuT BO3MOKHOCTH HAYYHTHCH ONEPUPOBATH MOHATHEM HAOOpa JIIEMEHTOB, OI-
PEACISIIONTNX TeOMETPHUECKYIO (PUTYPY, BIIaJIETh HA0OPOM METOJ/IOB MOCTPOSHUM IUPKYIIEM U
JINHEMKOW; POBOJIUTh aHAJIM3 U PEAJIM30BbIBATH ATAIbI PELICHUS 3a7a4 Ha IIOCTPOCHHUE.

B noBceHEBHOM KU3HU U TTPU U3YYECHHUH JAPYTUX MPEAMETOB:

BBITIONHSATH TIOCTPOEHUST HA MECTHOCTH; OIICHUBATh pa3Mephl PeaTbHbIX 00HEKTOB OKPYKAIOLIETO
MHpA.

Omuowenus

Y4eHUK HAYyYHTCsl OTIEPUPOBATH TOHATUSMU: PABEHCTBO (DUTYp, paBHBIC (DUTYPBI, PABEHCTBO
TPEYroJIbHUKOB, APAJLIEIbHOCTh NPAMBIX. B OBCEAHEBHOM )KM3HU U IPU U3YUYECHHUH JIPYTUX
MPEIMETOB: UCIIOJIb30BaTh OTHOLIEHUS JIs PELUEHHUS 3a/1a4, BOSHUKAIOIKUX B PEaJbHOW KU3HU.
Y4eHHK MOJyYUT BO3MOKHOCTh HAYYMTHCH BJIA/IETh IOHATHEM OTHOILIEHHS KaK MeTanpe.-
METHBIM; CBOOOTHO OTIEpUPOBATH MOHITHSIMH: PAaBEHCTBO (DUTYP, paBHBIC (DUTYPHI, PABEHCTBO
TPEyroJIbHUKOB, APAJLIEIbHOCTh NPAMBIX. B OBCEAHEBHOM )KM3HU U IPU U3YUYECHHUH IPYTUX



NpeaAMCETOB: UCIIOJIB30BATh OTHOUICHUS IJIA IMMOCTPOCHUA U UCCIICAOBAHUA MATCMAaTUUCCKUX MO-
neneit 00beKTOB peabHOMN JKU3HU.

Hcmopuﬂ mamemamuKku

Y4YeHHK HayYHMTCs XapaKTepU30BaTh BKJIAJ( BBIIAOIIUXCSA MAaTEMAaTUKOB B Pa3BUTHE MaTeMaTH-
KM U MHBIX Hay4HBIX 00JIacTel; HOHUMATh POJIb MaTEMAaTUKU B pa3BuTuu Poccun.

Y4eHHK MOJIy4YUT BO3MOKHOCTh HAYYHThHCH [IOHUMATh MAaTEMAaTUKY KaK CTPOrO OpraHU30BaH-
HYIO CUCTEMY Hay4yHbIX 3HaHUH, B YACTHOCTH BJIQJETh IPEACTABICHUAMHU 00 aKCHOMAaTHYECKOM
IIOCTPOCHUH F€OMETPHUHU U IIEPBUYHBIMU IIPEICTABICHUAMH O HEEBKIIMIOBBIX T€OMETPHSIX;
paccMaTpuBaTh MaTEMATUKY B KOHTEKCTE UCTOPUM Pa3BUTHUSA LUBUIN3ALUU U UICTOPUU PA3BUTHS
HayKH{, IOHUMAaTh POJIb MaTEMAaTUKU B pa3BuTUU Poccun.

Memoowvr mamemamuxu

Yuyenuk HAYYMTCH HCIIOJIb3YA U3YUYCHHBIC MCTO/bI, IPOBOAUTH AOKA3ATCIbCTBO, BBLIIIOJIHATD
OIIPOBCPIKCHUC, BLI6I/IpaTB HU3YYCHHBIC MCTOAbBI U UX KOM6I/IHaI_[I/II/I A pCHICHUA MaTEMaTH4C-
CKHX 3aJa4,; UCIIOJIb30BATh MAaTCMATHYCCKUEC 3HAHUA OJIA OIIMCaHUsA SaKOHOMepHOCTeﬁ B OKpYy-
)KaI-OH_[eﬁ HeﬁCTBHTCHBHOCTH " IPOU3BCACHUAX UCKYCCTBA,

Yuyenuk MOJIYYMT BO3MOKHOCTDb HAYYMUTHLCH BJIAJICTE 3HAHUAMU O PA3JIMYHBIX METOdaX 00oc-
HOBAaHHUA U OIIPOBCPIKCHUA MATCMATHYCCKUX yTBCp)KI[GHI/Iﬁ 1 CaMOCTOATCIIbHO ITPUMCHATD UX;
BJIAICTh HABbIKAMU aHAJIN3a YCJIOBHA 3aJa4u U OMPCACIICHUA MOAXOAAIIUNX AJId PCIICHUA 3aaa4
HU3YUCHHBIX METOJ0B HUJIN UX KOM6PIH8.I.IPII>1; XapaKTCPU30BaTh NPOU3BEACHNA UCKYCCTBA C YUC-
TOM MaTEMaTHYCCKHUX BaKOHOMepHOCTGﬁ B IIpHUpoOAC, UCITIOJIB30BATh MATEMATUYCCKHUEC 3aKOHO-
MCPHOCTH B CaMOCTOATCIIbHOM TBOPYCCTBC.

8 kiacc anredpa

Onemenmui meopuu MHoaIicecme u mamemamuyeckou 102uUKuU

YuyeHuk HayuyHMTCsl: ONIEpUpPOBaTh HA 0A30BOM YPOBHE MOHATHUAMU: MHOXKECTBO, 3JIEMEHT
MHO’KECTBA, IIOJJMHOKECTBO, IPUHAIJIEKHOCTb; 331aBaTh MHO>KECTBA [IEPEUNCIIEHUEM UX dJIe-
MEHTOB; OIIEPUPOBATh HA OA30BOM YPOBHE MOHATUSAMU: ONPEEICHHUE, aKCHOMa, TEOPEMA, JI0Ka-
3aTeIbCTBO; IPUBOANUTE IIPUMEPBI U KOHTPIIPUMEPHI JUIsl TIOATBEPKICHNS CBOMX BBICKA3bIBAHUM.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB: HCIOIb30BaTh rpaduueckoe
IIPEICTAaBICHNE MHOXKECTB [UIsl ONMCAHMsI PEAJIbHBIX ITPOLIECCOB U ABJICHUH, DU PELICHUH 3a/1a4
JPYTUX y4EOHBIX MPEIMETOB.

Y4YeHuK NOJy4YUT BO3MOKHOCTh HAYYHUTHCHA: ONIEPUPOBATH MOHATHIMU: OIPEIEICHUE, TEOpE-
Ma, aKCHOMa, MHOKECTBO, XapaKTEPUCTUKH MHOXECTBA, 3JIEMEHT MHOXECTBA, IIyCTOE, KOHEUHOE
1 0ECKOHEYHOE MHOKECTBO; ONPEAEIIATh IPUHAAIEKHOCTD JIEMEHTA MHOKECTBY.

B noBceiHEBHOM KM3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB: CTPOUTD LIEMIOYKH YMO3aKII04e-
HUI Ha OCHOBE HCITI0JIb30BAHHUS MTPABUJI JIOTHUKH.

Yucna

YuyeHuk HayyHuTCsl: HAXOIUTh 00JacTh OMpe/esieHus U 00J1acTh 3HaYeHUH (PyHKIMHU, YUTATh
rpaduK; ornepupoBaTh Ha 6a30BOM YpOBHE MOHATUSAMH: HaTypabHOE YHCIIO, LIEI0€ YUCIIO,
OOBIKHOBEHHasI IpO0b, IeCATUYHAs Apo0b, CMEIIaHHAs IPO0b, pallMOHATIFHOE YHCIIO0, apr(Mme-
TUYECKHUI KBaJpaTHBIA KOPEHb; HCIIOJIb30BaTh CBOMCTBA YNCEN U NIPABUJIA AEUCTBUI ITPH BbI-
MTOJIHEHUU BBIYUCIICHUI; BBIMOJIHATH OKPYTJIEHHE PallMOHATbHBIX YHCENl B COOTBETCTBUM C Ipa-
BUJIaMM; OLIEHUBATh 3HaYEHNUE KBAIPaTHOI'O KOPHSI U3 MOJIOKHUTEIBHOTO 1IEJIOT0 YNCIIA;
pacrno3HaBaTh palMoHaJIbHbIE U HpPallMOHAIbHbBIE YUCIIA; CPAaBHUBATh YKCIIA.

B noBceaHeBHON KU3HU U IIPU U3YYEHUU APYTUX NPEIMETOB: OLIEHUBATh PE3YJIbTAaThl BBIYUCIIE-
HUH NpU PELUIeHUH NPAKTUYECKUX 3a7a4; BBIITOJIHATh CPABHEHHE YHCEI B PEATIbHBIX CUTYAIUX;
COCTABJISATh YMCJIOBBIEC BBIPAKEHUS MPH PEIICHUH NMPAKTHUECKUX 3aj1a4 ¥ 3a]1a4 U3 JPYyrux y4ueo-
HBIX IPEIMETOB.

Y4YeHHK NoJIy4YUT BO3MOKHOCTh HAYYHTHCH: ONIEPUPOBATH MOHATHAMHI: MHOXKECTBO HaTYy-
PaJIbHBIX YMCEII, MHOKECTBO LIEJIBIX YUCEIl, MHOKECTBO PAl[MOHAIBHBIX YUCENl, UPPALMOHAIBHOE
4HCII0, KBaAPaTHBI KOPEHb, MHOKECTBO JIEHCTBUTENBHBIX YHCETl, TEOMETPUUECKAs HHTEpIIpETa-
LIUS] HATYPaJIbHBIX, LENIbIX, PAllMOHAJIbHBIX, JEHCTBUTEIbHBIX YHCE,



MIOHUMATh U OOBSICHATH CMBICIT MIO3ULIMOHHON 3aITUCH HATYPaJIbHOTO YUCIIA;

BBITIOJIHATH BBIYMCIIEHUS, B TOM YHCJIE C UCIIOJIb30BAaHUEM IIPUEMOB PAIIMOHAIbHBIX BBIYUCIIC-
HUU; BBITIOJHATH OKPYIVIEHUE PAllMOHATIBHBIX YUCEI C 3aIaHHOW TOYHOCTBIO;

CpaBHMBATh pallMOHAJIbHbIE U UPPALIMOHAIBHBIE YNCIIA; IPEACTABIATh PAlMOHAIBHOE YUCIIO B
BUJIC IECATUYHOM IpoOH , yHIOPSIIOUYMBATh YUCIIA, 3aMCAaHHBIE B BHJIE OOBIKHOBEHHOM U ecs-
TUYHOU ApoOu. B moBcenHEBHOM KU3HU U IPU U3YUYECHUU JPYTUX TPEIMETOB: IPUMEHSTH Mpa-
BUJIa IPUOIMIKEHHBIX BBIYMCICHUN TIPU PEHICHUH MPAKTHUECKUX 3a7a4 U PELICHUH 3aj1a4 JIpy-
IUX y4eOHBIX MPEAMETOB; BBIMOJIHATH CPABHEHUE PE3Y/IbTATOB BHIUMCICHHM MPU PELICHUH
IIPaKTUYECKUX 3aJa4, B TOM YHCJI€ IPUOIMKEHHBIX BBIUMCIEHUI; COCTABIIATh U OLIEHUBATh Y-
CJIOBBIE BBIPAXKEHUS IIPU PEILICHUH MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3 APYruX yueOHBIX Mpeame-
TOB; 3aIIUCBIBATH U OKPYTJISATh YHCIIOBBIE 3HAUEHUS PEAJIbHBIX BEJIMUUH C UCIIOJIb30BAHUEM pa3-
HBIX CUCTEM M3MEPEHUSI.

Tooicoecmeenuvle npeobpazoeams

YuYeHnK HayYHMTCS: BBIIIOJIHATD HECJIOXKHbBIE Pe0Opa30BaHus /JIsl BEIUMCIICHNS 3HAUYEHUH Y-
CJIOBBIX BBIP@XEHUM, COIEPIKALUX CTENIEHU C HaTypaJIbHbIM I10KA3aTeNIeM, CTENIEHU C LIEIbIM
OTPULIATENILHBIM IIOKA3aTeNIeM; BBIIIOJIHATh HECIO0XKHbIE TPE0Opa30BaHUs LIEIbIX BBIPAKECHUMI:
pacKpbIBaTh CKOOKH, TIPUBOIUTH MTOTOOHBIE CllaraeMble; UCIIOJIb30BaTh (POPMYIIBI COKPAIIEHHOTO
YMHOKEHUS (KBaJpaT CyMMBI, KBaJipaT pa3HOCTH, Pa3HOCTb KBAJIPATOB) JJIsl YIIPOIIEHUS BBIYHC-
JICHUH 3HaY€HUH BbIPAKEHMI; BBIIIOJIHATH HECIIOKHBIE TPeo0pa3oBaHusl IPOOHO-TMHENHBIX BbI-
pa’keHU 1 BbIpa)KEHUH ¢ KBaAPATHBIMH KOPHSIMHU.

B noBceHEBHOI KU3HU U TIPU U3YYCHHUH APYTUX MPEAMETOB: TIOHMMATh CMBICI 3aIFCH YHCIIa B
CTaHJApPTHOM BH/JIE; ONIEPUPOBATH HA Ga30BOM YPOBHE IOHITHUEM «CTaHJApTHAsI 3alIUCh YUCIIA».
Y4yeHHK NOJYYHT BO3MOKHOCTh HAYYHUTBCS: ONICPUPOBATH MMOHATUSMH CTETICHU C HATypajlb-
HBIM IIOKa3aTeseM, CTENIEHH C IIeJIbIM OTPULIATeNbHBIM IT0Ka3aTesIeM; BBIOIHATH Tpeodpa3oBa-
HUS LENbIX BBIPAKEHUI: 1eUCTBUS C OJHOWIEHAMH (CII0KEHUE, BBIYUTAaHUE, YMHOXKEHHE), 1eH-
CTBMSI C MHOTOUJICHAMU (CIIOKEHHE, BBIYMTAHUE, YMHOKEHHE); BBIIOJIHATh Pa3iokeHUEe MHOTO-
YJIEHOB HAa MHOXKMTEJN OJHUM U3 CIIOCOOOB: BBIHECEHHUE 3a CKOOKY, TPYyIIUPOBKA, UCIIOIb30Ba-
HUE (POPMYJT COKpAILIEHHOI'O YMHOXEHHUS; BBIIENATh KBaJpaT CYMMbI U Pa3HOCTH O/IHOUJICHOB;
pacKiiabpIBaTh HA MHOKUTEIH KBaPAaTHBIA TPEXWIEH; BHITIOIHITH TPeoOpa30BaHuUs BEIpaXKe-
HUH, coJlepKaluX CTENEeHH C LEeIbIMA OTPUIIATEIbHBIMU IOKA3aTEISIMU, IEPEXOIUTh OT 3alUCH
B BU/JIE CTETICHU C IIeJIbIM OTPULIATEIbHBIM MIOKa3aTeNIeM K 3allUCH B BUJIE IPOOH; BHITIOIHSTh
npeoOpa3oBaHus APOOHO-PAIMOHANBHBIX BBIPAKEHHH: COKpallleHue Ipobeil, mpuBeieHue aj-
rebpanueckux apodei k 001eMy 3HaMeHATeI0, CII0KEHUE, YMHOKEHHE, JIeJICHUE anredpanye-
CKuX Apo0ei, Bo3BeJieHNe anredpandeckoil 1poou B HATYpaIbHYIO U LIEIYI0 OTPULIATEbHYIO
CTETEHb; BBITIOJIHATH TPE0Opa30BaHusl BEIPAKEHHM, COIEPIKAIUX KBaJApaTHbIE KOPHU;
BBIJICJIATH KBAJPaT CYMMBI HJIM PA3HOCTH JIBYYI€HA B BBIPAKEHHSIX, COAEPIKAIINX KBAIpaTHbIE
KOPHH; BBITIOJIHATH TPE0Opa30BaHus BhIPAXKEHU, COIEpPKaIIX MOIYIb.

B noBceiHEBHOI KU3HU U TPU U3YYEHHUH APYTUX MPEAMETOB: BHIIOIHATH TPeoOpa3oBaHus U
JEMCTBUS C YMClIaMU, 3alIMCAaHHBIMU B CTaH/IapPTHOM BUJIE; BBIIIOJIHATH ITPe0Opa3oBaHus anreo-
panyecKuX BhIPaKEHUH MPH PEIIeHUH 3a7a4 IPYTUX Y4eOHbBIX IPEIMETOB.

YPaeHeHM}Z U HepaeseHcmeda

YuyeHHMK HAYYUTCSI: ONIEPUPOBATH HA 6a30BOM YPOBHE MOHATUSMU: PaBEHCTBO, YUCIOBOE pa-
BEHCTBO, YPABHEHUE, KOPEHb YPAaBHEHHsI, PEIICHUE YPABHEHHUS, YUCIOBOE HEPABEHCTBO, HEpa-
BEHCTBO, PEIICHUE HEPABEHCTBA; IIPOBEPATH CIPABEAINBOCTD YUCIIOBBIX PABEHCTB U HEPa-
BEHCTB; PEIIaTh JUHEHHbIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOJISIIINAECS K JIMHEHBIM;
IIPOBEPSATH, SBJISIETCA JIM JAHHOE YKCIIO PEIIEHUEM ypaBHEHUS (HEPAaBEHCTBA); pellaTh KBaapaT-
HbI€ YpaBHEHUs 0 (HopMyJie KOpHEH KBaJipaTHOTO ypaBHEHMsI; N300pakaTh peIlIeHHUs Hepa-
BEHCTB U X CUCTEM Ha YUCJIOBOU IPSAMOM. B TOBCEAHEBHOM KU3HU U IIPU U3YUYECHHUU IPYTUX
IIPEIMETOB: COCTABJIATh U PEIATh JIMHEWHBIC YPABHEHMSI IIPH PELICHUH 33]1a4, BOZHUKAIOIINX B
IPYruX y4yeOHBIX MpeaMeTax.



Y4YeHuK MOJy4YuT BO3MOKHOCTh HAYYHTBCSI: ONEPUPOBAThH MOHATUSAMU: YpaBHEHHUE, HEPABEH-
CTBO, KOpPEHb ypaBHEHHsI, PELICHUE HEPABEHCTBA, PAaBHOCWIIbHBIC YpaBHEHHs, 00JaCTh OIpese-
JIeHUS ypaBHEHUs (HEpaBEHCTBA, CUCTEMbl YPAaBHEHUN WM HEPABEHCTB);

pelarh JUHEHbIE YPAaBHEHUS U YPAaBHEHHUS, CBOAUMBIE K JINHEHHBIM C IIOMOILBIO TOX/IECTBEH -
HBIX PEOOpa30BaHMIA; pelIaTh KBapaTHbIC YPAaBHEHUS U yPAaBHEHUS, CBOAMMBIEC K KBaIPATHBIM
C TIOMOILIBIO TOK/IECTBEHHBIX MpeoOpazoBaHuil; pemarb JpOOHO-THHEHHbIE YPaBHEHHUS,

pelaTh IpocTeiile HppaluoHaIbHbIE YPABHEHUS BUIA | f f(x)=a, \/ f(x) = \/ g (x) ; pe-

11aTh YPaBHEHUS BHUIA X' = d; peuaTth ypaBHEHUs CIIOCOOOM Pa3IOKEHHsI HA MHOXKUTEIIN U 3a-
MEHbI IEPEMEHHOM; NCII0Ib30BATh METO/I MHTEPBAJIOB JUIsl PELLICHUS LIEJIbIX HEPABEHCTB;
pelaTh JMHEWHbIE YPaBHEHUSI U HEPABEHCTBA C IIapaMeTPaMHU; PEIIaTh HECIOXKHbBIE KBAaJJPATHbIE
YpaBHEHMsI ¢ TapaMEeTPOM; PELIaTh HECIOXKHbIE YPABHEHUS B LIEJbIX YHcIax. B noBceqHeBHOM
YKU3HU U NIPU U3YYEHUU JPYTUX NPEAMETOB: COCTABIIAThH U peIIaTh JUHEWHbIE U KBaIpaTHbIE
ypaBHEHMs, ypaBHEHUS, K HUM CBOJSIINECS, HEPABEHCTB MPH PEILICHUH 3aJa4 APYIUX y4eOHBIX
MIPEIMETOB; BBIIIOJIHATH OIICHKY MPaBIOTIOA00HS Pe3yIbTaTOB, MOTYyYaeMbIX IPU PEHICHUH JIU -
HEIHBIX U KBaIPaTHBIX YPaBHEHUN M HEPABEHCTB MPH PEILIEHUH 3aa4 APYTUX y4eOHBIX Mpesi-
METOB; BBIOMPATh COOTBETCTBYIOIINE YPAaBHEHUS, HEPABEHCTBA WJIK UX CUCTEMBI [l COCTABIIE-
HUS MaTeMaTU4YeCKON MOJEIH 3alaHHON peallbHOW CUTYalluy WM IPUKJIaJHON 3a7a4i; yMETh
MHTEPIPETUPOBATH MOIYUYEHHbIN IPU PEILICHUN YPaBHEHUS, HEPABEHCTBA PE3YNIbTAaT B KOHTEKCTE
3aJJaHHOH peabHON CUTYalluu WU PUKIAJHOHN 3a/1auH.

Dyuxyuu

YuyeHuK HayYHTCsl: HAXOIUTh 3HaUeHHE (PYHKLMU 10 3aJaHHOMY 3HAUEHUIO apryMeHTa; Ha-
XOJMTh 3HAYEHUE apryMEHTa 110 3a/laHHOMY 3Ha4€HUIO (DYHKIIMU B HECTIOKHBIX CUTYaIUSX; OIl-
penenaTh NOJ0XKEHHUE TOUKH 110 €€ KOOpIUHATaM, KOOPJMHATHI TOUKH 110 €€ MOJIO0KEHHIO Ha KO-
OpAMHATHOM MJIOCKOCTH; MO IpaMKy HaXOAUTh 00JaCTh ONpE/IeeHNUs, MHOKECTBO 3HAUEHUH,
HYJIU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHUs U yOBbIBaHUS, Hau-
Oosblilee U HAUMEHbIlee 3HauUeHHs (PYHKIMH; CTPOUTh IpadyK JUHEHHON (QyHKIIMU; TPOBEPATH,
SIBJIAETCS JIU JaHHBIN rpaduk rpadukomM 3ajaHHON QYHKIMY (JIMHEHHON, KBaJpaTUIHON, 00pat-
HOW MPONOPLHUOHATIBHOCTH); ONPEEIATh MPUOIMKEHHbIE 3HAUEHHsI KOOPAMHAT TOUKH Iepece-
yeHUsl rpa@uKoB GyHKIMHA. B moBcenHEBHOM )KU3HU U MTPU U3YYEHHUH IPYTHX IPEIMETOB: UC-
M0JIb30BaTh I'paMKU peasibHBIX MPOLECCOB M 3aBUCUMOCTEH JUIsl ONpeIeIeHNs] UX CBOWCTB
(HanOosplIME U HAUMEHBIIINE 3HAUEHUS, IPOMEKYTKH BO3pacTaHus U yObIBaHUA, 00JIacTH IO~
JIOKUTEIbHBIX U OTPULIATEIbHBIX 3HAUEHUH U T.I1.); UCIIOJIB30BaTh CBOMCTBA IMHEHHON pyHKIMM
U ee rpaduK Ipy pelieHuy 3a7a4 U3 Jpyrux y4eOHbIX IPeIMETOB.

YYyeHHK MOJYYHT BO3MOKHOCTh HAYYHTBCSA: ONEPUPOBATh MOHATUAMM: (DYHKIIMOHAJIBHAS 3a-
BUCUMOCTb, (PyHKIUS, rpaduk (QyHKIUH, CIOCOOBI 3afaHus (YHKIMHM, apryMEHT M 3HaueHHe
GbyHKINH, 00JIACTh ONPEIeIICHUS] 1 MHOKECTBO 3HAUCHHUH (PYHKITUH, HYTU (QYHKIIUH, TIPOMEKYT-
KM 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTD (DYHKITMH, YeTHOCTH/HEYETHOCTD (DYHKIIUH;

CTPOUTH rpaQUKU JIUHEHHOM, KBaApaTUUHON QyHKIMHA, 0OpaTHON MPONOPIUOHATILHOCTH, (PYHK-

UM BUQ: Y =a+

Sy s [x1y=x | Ha IpUMepe KBaJpaTHIHON ¢ yHKIIMH, UCTIOTHF30BaTh
X +

npeoOpa3zoBanud rpaduka QyHkunu y=f(x) mist moctpoeHus rpa@uKoB PYHKIHMA

y = af (kx+b)+c;COCTABIATbYPAaBHEHUAIIPAMOIIIO3aJaHHBIMY CIOBUSIM: IIPOXOAs1IIeliuepes
JIBE TOUKH C 33JITaHHBIMU KOOPAMHATaAMU, TPOXOIAIIEH Uepe3TaHHYIO0 TOUKY U TapajuieIbHON
JTAHHOM MPSIMOM; UCCIIEIOBATH (DYHKITHIO 110 €€ rpaduKy;

HaXO/UTh MHOXKECTBO 3HAUEHUH, HYJIH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH KBaJI-
paTUYHOM (YHKLUH; B TOBCETHEBHOM KU3HU U IIPU U3YUEHHUH JPYTUX MPEIMETOB!
WLTIOCTPUPOBATH ¢ IOMOIIBIO TpaduKa peaqbHyI0 3aBUCUMOCTh MITH MPOLIECC M0 UX XapaKTepH-
CTHKaM; UCIOJIb30BATh CBOMCTBA U I'paUK KBAAPATUYHON (QYHKLUU MIPH PELICHUU 3a]a4 U3
APYTrUX y4eOHBIX MPEIMETOB.

Texcmosuvle 3a0auu



YuYeHuK HAYYHTCsl: CTPOUTH MOJIETh YCIIOBUS 3a/1a4M (B BUJIE TAOIHIIBI, CXEMBbI, PUCYHKA WIIH
ypaBHEHUs), B KOTOPOH JIaHbI 3HAUYCHUS JBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIMUUH, C IIEBIO TI0-
WCKa PEIICHUS 3a/1a49H; OCYIIECTBIIATH CIIOCO0 IMOMCKA PEIICHHS 3a]1a41, B KOTOPOM PacCyKJie-
HUE CTPOUTCS OT YCJIOBUS K TPEOOBAHUIO WIIH OT TPeOOBAHUS K YCIOBHIO; COCTABIIATH IIAH pe-
IICHUS 331a4M; BBIICIISATH ATAIbl PEIICHUS 3a/1a41; HHTEPIPETHPOBATh BEIYHCIUTEIbHBIC pe-
3yJIbTaTHI B 33/1a4€, MCCIIEI0BATh MOJYYCHHOE PEeIIeHUE 3a/1a4i; 3HATh Pa3Inyie CKOpOCTeil
00BEKTa B CTOSTYCH BOJIE, TPOTUB TEUCHHUS U 110 TEUCHUIO PEKH; PEIIaTh 3a7a4i pa3HbIX THUIIOB
(Ha paboTy, Ha MOKYIIKH, Ha IBIYKEHUE), CBA3BIBAIOIINX TPH BEIIMYUHBI, BBIICISITh STH BEIIMUH-
HBI ¥ OTHOIICHUSI MEKIY HUMHU; B TIOBCEIHEBHOM KU3HH U TIPU U3yYCHUU JIPYTHX TPEIMETOB:
BBIIBUTATh THIIOTE3bI O BO3MOYKHBIX TPEIEIbHBIX 3HAYCHUSIX UCKOMBIX B 3a7aue BETHYUH (J1e-
JIaTh TIPUKUJIKY).

Y4YeHUK NOJYyYUT BO3MOKHOCTH HAYYHTHCS: PElIaTh MPOCTHIC U CIOXKHBIC 33/1a4M Pa3HBIX TH-
OB, & TAKXE 3aJ1a4¥ MMOBBIIICHHOW TPYJHOCTH; UCIIOIB30BaTh PA3HBIC KPATKHUE 3aIUCH KaK MO-
JIeITU TEKCTOB CJIOKHBIX 33J1a4 JUIsl IIOCTPOCHUS TOUCKOBOW CXEMBI M PEIICHUS 3a]1a4; pa3jinyarh
MOJIENIb TEKCTa U MOJIEIIb PEIICHHS 331a4H, KOHCTPYHPOBATh K OOHOU MOOeIU peluieHus: HECIOXK-
HOW 3aj7]auil pa3HbIe MOJEIHM TEKCTa 3aJlaud; 3HATh U MPUMEHSATh 00a croco0a MoMCcKa PelICHHS
3amaq (0T TpeOOBaHUS K YCIOBHIO M OT YCIOBHS K TPEOOBAHUIO);BBICIISTL 3TAIBI PEIICHUS 3a-
74U U COJCPIKaHUE KAXKJIOT0 dTala; yMETh BEIOMPATh ONTUMAIBHBIA METOJ| PEIICHHS 3a]auu U
OCO3HaBaTh BBIOOP METO/A, PACCMATPUBATH PA3IMYHBIC METOJbI, HAXOAWTh pPa3HBIC PEIICHUS
3ajJ]auu, €CJIM BO3MOYKHO; aHAJTM3UPOBATh 3aTPYAHCHUS TIPU PEIICHUH 33]1a4;

BBINOJIHATH Pa3IMYHbIC TIPE0Opa30BaHUs MPEIUIOKCHHOM 3a]]aui, KOHCTPYUPOBATh HOBBIC 3a]1a-
9H U3 IaHHOM, B TOM YHUCJIe 00OpaTHBIC; HHTEPIIPETHPOBATH BEIYUCIUTEIHHBIC PE3YyIbTATHl B 33/1a-
4e, UCCIIeIOBATh MOJYYCHHOE PEIICHHUE 33/1aui; aHAJTM3HUPOBATh BCCBO3MOKHBIC CUTYAIIHH B3a-
MMHOTO PAcCIOJIOKEHUS IBYX OOBEKTOB M M3MEHECHUE UX XapaKTePUCTHK IPH COBMECTHOM JIBH-
KEHHUH (CKOPOCTh, BpEeMsl, PACCTOSIHHE) TIPU PEIIEHUH 3a]1ad Ha IBI)KEHHE ABYX OOBEKTOB KakK B
OJTHOM, TaK U B TIPOTUBOIIOJIOXKHBIX HAMPABJICHHSIX; UCCIICIOBATh BCEBO3MOXHBIC CUTYAITUH TIPH
pEIIeHNH 33J1a4 Ha JBMKEHHUE TI0 PEKe, pacCMaTpPUBATh Pa3HbIe CUCTEMBI OTCUETA;

OCO3HABaTh U OOBSICHATH UIEHTUYHOCTH 33/1a4 Pa3HBIX TUIIOB, CBSI3BIBAIOIINX TPU BEIHUMHBI (Ha
paboTy, Ha MOKYITKH, Ha JIBFOKEHHUE), BELICIISATH OTH BEJTUYHHBI M OTHOIICHHSI MKy HUMHU, ITPH-
MEHSTh UX MIPH PEIICHUH 3aa4, KOHCTPYHPOBATh COOCTBEHHBIE 331a4 yKa3aHHBIX THIIOB; Blla-
JI€Th OCHOBHBIMH METOJIaMH PEIICHUS 3a/1a4 Ha CMECH, CILIaBbI, KOHIICHTPAIIUH; PelIiaTh JIOTH-
YeCcKHUe 3a/1a4u pa3HbIMU CIIOCOOaMH, B TOM YHCIIE, C IBYMsI OJOKaMH U ¢ TpeMs OJIOKaMu J1aH-
HBIX C TIOMOIIIBIO TA0JIHIT; OBJIAJIETh OCHOBHBIMU METOJIAMU PEIICHHSI CFOXKETHBIX 3a1a4: apud-
METUYECKH, anredpanyeckuii, reOMeTpUIeCKuil, rpaduuecKuii, MPUMEHSATh UX B HOBBIX 110
CPaBHCHHIO C U3YYCHHBIMU CHTYAIMSIX. B MOBCETHEBHOM KU3HH U TIPH NU3YICHHUH JPYTHUX TIPS -
METOB:BBIJICIISITH PU PEIICHUH 33/1a4 XapaKTEePUCTUKU pacCMaTpUBaeMOi B 3aJjaue CUTYaIlUH,
OTJIUYHBIE OT peaTbHBIX (T, OT KOTOPBIX a0CTPAaruPOBAIHCH), KOHCTPYUPOBATh HOBBIC CUTYAIIUN
C YYETOM 3THX XapaKTEPHUCTUK, B YACTHOCTH, TP PEIICHUH 33]1a4 Ha KOHIICHTPAIIUH, YIUTHIBATh
IUIOTHOCTD BENIECTBA; peliaTh U KOHCTPYHPOBATH 33724l Ha OCHOBE PACCMOTPECHHS PEaTbHBIX
CUTYaIui, B KOTOPBIX HE TpeOyeTcsi TOUHBINA BEIUUCIUTENBHBIN PE3yabTaT; peliaTh 3a1a4i Ha
JBUKCHHE 10 peKe, pacCMaTpHUBas pa3HbIC CHCTEMbI OTCUETA.

8 kiacc ['eomerpus

T'eomempuueckue gueypol

YuyeHHK HAYYUTCsI: OTIEPUPOBATH Ha 6a30BOM YPOBHE MOHATUAMHU T€OMETPUUYECKUX DUTYP;
U3BJIEKaTh HH(OPMALIKIO O TEOMETPUUECKHX (DUTypax, IPEICTaBICHHYIO Ha YepTekaxX B SBHOM
BUJIC; IPUMEHSATH JUISl PEILICHHs 3a/1a4 T€OMETPHUECKUE (PAKTHI, €CIIM YCIOBUS UX IPUMEHEHUS
3aJaHbl B ABHOHM (popMe; peaTh 3a7a4i Ha HaX0KAEHNUE N'€OMETPUYECKUX BEJIMYMH 110 00pa3-
11aM WIX alroputMaM. B moBceHEBHOM KU3HU U IPU U3YYEHUU APYTUX NPEAMETOB: UCIOIb30-
BaTh CBOMCTBA F€OMETPUUECKUX (PUTYp JUI PELIEHHs THIOBBIX 3a/1a4, BO3HUKAIOIINX B CUTYa-
LUSX TIOBCEHEBHON XKHU3HU, 3a7a4 IPAKTUUECKOTO COACPKAHUS.

YYeHHK NOJYYHT BO3MOKHOCTh: OTIEPHUPOBATH NOHATUSAMH F€OMETPUIECKUX DUTYD;



U3BIIEKATh, UHTEPIIPETUPOBATH U MTPEOOPa30BBIBATh HHPOPMALIUIO O TEOMETPUUYECKHUX (hUTypax,
MPEJCTaBICHHYIO Ha YepTEeKax; MPUMEHATh TeOMeTpuUYecKre (DaKThl U peleHHs 3a/1a4, B TOM
qHCIIe, MPE/IIOJIAaTalonX HECKOIBKO [IaroB pPeeHus ; GOpMyInpoBaTh B MPOCTEHIINX CIIydasx
CBOWCTBA U MPU3HAKH (DUTYP; JOKA3BIBATh TEOMETPUIECKUE YTBEPKIACHHUS;

BJIAJICTh CTAHIAPTHOM KJIacCU(pHUKANNEH TUIOCKUX (QUTYp (TPEyroJIbHUKOB U YETHIPEXyrOIbHU -
KOB). B moBceHeBHO KU3HU U IPH U3yYEHUH JPYTHX IPEIMETOB: UCIIOJIB30BATh CBOMCTBA
reoOMeTPHUECKUX (DUTYp VIS PEeUICHHUs 3aa4 MPAKTUIECKOTo XapakTepa U 3a/1a4 U3 CMEKHBIX
TMCIUIIIHH.

Omnowenus

YYyeHHK HAYYUTCS: OTIEpUPOBATH Ha 0a30BOM YPOBHE MOHATUSMU: PaBEHCTBO (UTYp, paBHBIC
Gurypsl, paBeHCTBO TPEYTOJIbHUKOB, APAJUICIBHOCTD MPSIMBIX, HEPICHANKYIIPHOCTD MPSIMBIX,
YTJIBI MEX1Y IPSIMBIMH, NIEPIICHANKYIIAP, HAKJIOHHAS, TPOEKLs. B moBceHEBHOM KU3HH U TIPU
U3y4CHUH JPYTUX IIPEIMETOB: UCIIOJIB30BaTh OTHOIICHHS ISl PELICHUS IPOCTEHINNX 3a/1a4,
BO3HHUKAIOMINX B PEaIbHOMN JKHU3HU.

Y4eHHK MOJYYUT BO3MOKHOCTH HAYUHTHCSI: ONIEPUPOBATH MOHATUSIMU: PAaBEHCTBO (QUTYD,
paBHbIe (PUTYPBI, PABEHCTBO TPEYTOJILHUKOB, MMAPAJUICIBHOCTD MPSIMBIX, TIEPIICHIUKYISIPHOCTD
IPSMBIX, YIIIBI M@Ky IPSIMBIMH, IEPICHAUKYIISP, HAKIIOHHAS, TIPOSKIHsL, Hogooue ¢uryp, mo-
no0HbBIE PUTYPBI, TOT0OHBIE TPEYTOIBHUKH; IPUMEHATH Teopemy Darneca u TeopeMy o Mpomnop-
[IMOHAJIBHBIX OTPEe3KaxX MpH PELICHUH 33/]a4; XapaKTepH30BaTh B3aUMHOE PACHOI0KEHHE Tps-
MO ¥ OKPYXHOCTH, ABYX OKPY>KHOCTEH; B TIOBCETHEBHOM KHU3HH U TIPU U3YUCHUU IPYTHX
IPEJMETOB: HCIOIb30BaTh OTHOLICHUS IS PEIICHUS 33/1a4, BOSHUKAIOIIUX B PEaIbHOM KHU3HU.

H3MepeHuﬂ Uu 6blHUC/ICHUA

YdeHUK HAYUYMTCHA: IPUMEHATH (OPMYJIBI IEPUMETPA, IJIOMAIM U 00beMa, TIJIONIAIU TOBEPX-
HOCTH OTJEJIBbHBIX MHOI'OTPAHHUKOB IIPY BBIUHUCIICHUSAX, KOTa BCE JaHHbIE UMEIOTCS B YCIIOBUU;
npuMeHaTh Teopemy [ludaropa, 6a30Bbie TPUTOHOMETPHUUECKUE COOTHOIICHHUS JIJIs1 BHIYUCICHHS
JUIUH, PACCTOSIHUM, IUIOIIAJEN B POCTEUIINX Cllydasx. B moBCeHEBHOM KU3HU U IIPU U3YyYe-
HHUM IPYTUX OPEIMETOB: BBIUYMCIATH PACCTOSIHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYAIUsX,
TUJIONIA/IA B MIPOCTEHIINX CITydasx, MPUMEHSITh POPMYJIbl B TPOCTEHIINX CUTYAIIHSIX B MOBCE-
JTHEBHOM >KU3HU.

Y4eHHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH: ONIEPUPOBATH MPEACTABICHUSIMH O JJIMHE, TIJ10-
maan, kak BenuunHamu. [Ipumensats teopemy [ludaropa, popmMynsl miomaay, npu pernieHun
MHOTOIIIArOBBIX 33/1a4, B KOTOPBIX HE BCE JIaHHBIE MTPE/ICTABIICHBI IBHO, a TPEOYIOT BHIYHCICHUH,
OTepUpoBaTh 00JIee MMUPOKUM KOJIMUECTBOM (HOPMYJT JJIUHBI, TUTOMIAAH, BEIUUCISATh XapaKTepH-
CTHKHU KOMOUHAIUK GuUryp (OKpyKHOCTEH M MHOTOYTOJIbHUKOB) BBIUUCIISITh PACCTOSHUS MEXKTY
(dburypamu, IpUMEHATh TPUTOHOMETPUIECKHE (DOPMYJIBI SISl BEIYUCIEHUN B 00JI€€ CIIOKHBIX
CIy4asiX, IPOBOJNUTH BBIUMCIIEHUS HA OCHOBE PABHOBEJIMKOCTU U PABHOCOCTABJIIEHHOCTH;
dhopmynupoBaTh 337]a4K Ha BRIYUCIICHUE JUTHH, TUIOMACH U pemiaTh ux.

B noBceqHEBHOM KU3HU U IIPU U3YUYEHUH IPYTUX HPEAMETOB: IPOBOJAUTH BBIUUCICHUS HA MECT-
HOCTH; IPUMEHSTH (DOPMYJIIBI PY BHIYUCIICHUSIX B CMEXKHBIX YUEOHBIX MIPEIMETaxX, B OKPYKaro-
el JeMCTBUTEIbHOCTH.

T'eomempuueckue nocmpoenus

YdeHuK HAY4YUTCsI: N300pakaTh TUMOBBIEC TUIOCKHE (GUTYPHI B (PUTYPHI B IPOCTPAHCTBE OT PYy-
KM U C IOMOIIbIO UHCTPYMEHTOB. B OBCEHEBHOM KU3HU U NIPU U3YUEHUH APYTUX MPEAMETOB:
BBITIIOJIHATH HpOCTCfIIHPIG IMOCTPOCHUA HAa MCCTHOCTH, HGO6XOJII/IMBIC B peanLHoﬁ JKH3HU.
Y4eHUK MOJYy4YUT BO3MOKHOCTh HAYYUTHCA: N300pakaTh TeOMETPUIECKIE PUTYPHI 11O TEK-
CTOBOMY U CUMBOJIbHOMY OIHCAaHHIO; CBOOOIHO ONEPUPOBATH YEPTEKHBIMA HHCTPYMEHTAMH B
HCCJIIOXKXHBIX CJIydasaX, BBIMIOJHATH TOCTPOCHUSA TPCYTOJIbHUKOB, IPUMCHATH OTACIIBHBIC MCTOAbI
MOCTPOEHUM LIUPKYJIEM U JIMHEUKON ¥ TPOBOJAUTH MPOCTEHIIINE UCCIICIOBAHUS YUCTIA PEIICHU;
n300pakaTh TUMIOBBIE MJIOCKUE (PUTYPHI C TOMOIIBIO MPOCTEHIITNX KOMITbIOTEPHBIX HHCTPYMEH-
TOB. B moBceqHEeBHOM KU3HU U TIPU U3YYEHUHU APYTUX NMPEAMETOB: BBIMIOIHATH MPOCTEUIINE 110~
CTPOEHUS Ha MECTHOCTH, HEOOXOIMMBIE B PeajIbHOM JKU3HHU; OLIEHUBATh Pa3Mephl PealbHbIX
00BEKTOB OKPYXKAIOIIETO MHUpa.



T'eomempuueckue npeobpaszosanus

Y4yeHHK HAYYUTCH CTPOUTH (PUTYpYy, CAMMETPUUYHYIO JAHHOM (PUIype OTHOCUTENIBHO OCH U
TOUYKU. B moBceIHEeBHOM )KU3HU U IPU U3YUYEHUH APYIUX MPEAMETOB: paclio3HaBaTh JBI)KEHUE
00BEKTOB B OKPYXKAIOIIEM MHUPE; paclio3HaBaTh CHMMETPHUHBIEC (PUTYPHI B OKPYKAIOIIEM MUpE.
Y4eHHK NOJYYHUT BO3MOKHOCTb HAYYUTBCS CTPOUTH GUTYpY, OAOOHYIO JaHHOMN, MOJIb30-
BaThCsI CBOMCTBaMU MOA0OUS 111 00OCHOBAHHUS CBOUCTB (PUTYD;

B noBceHEBHOI KU3HU U IPU U3YYCHUU APYTHX IPEAMETOB: IPUMEHATH CBOMCTBA MOJ00MS
JUISL TIOCTPOEHUIN U BBIYHUCIICHUH.

9 xknacc AJITEBPA
PAIIHUOHAJIBHBIE HEPABEHCTBA U UX CUCTEMBbI

BbINyCKHUK HAYYUTCS: TOHUMATh M IPUMEHSITH TEPMUHOJIOTHIO M CHMBOJIHKY, CBSI3aHHBIE C OTHO-
LIEHHEM HEPaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB; pelllaTh JIMHEIHbIE HEPaBeHCTBA C OJJHON mepe-
MEHHOM U MX CHCTEMBI; pelIaTh KBaJApaTHbIC HEPABEHCTBA C ONOPOM Ha rpad)nyecKue MpeaCcTaBICHuUS;
MIPUMEHSTH alnapaTr HEPaBEHCTB IS PELICHU 3aJa4 U3 PasJInUHbIX pa3fesioB Kypca; peLlaTh HECIOXK-
HbIE YPaBHEHUS B LIEJIBIX YUCIIAX.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD HAYYHTBCA: pa3HOOOpa3HbIM NpHUEMaM J0Ka3aTebCTBa He-
PaBEHCTB; YBEPCHHO MPUMEHSTD aIapaT HEPaBEHCTB JUIsl PELICHHs] Pa3HOOOPa3HBIX MaTEMAaTHYCCKHX
3a/1a4 ¥ 337184 U3 CMEXKHBIX [IPEIMETOB, IPAKTHKH; IPUMEHATH IpaduyecKue mpeacTaBIeHus s
UCCIIEIOBaHMS HEPABEHCTB, CUCTEM HEPAaBEHCTB, COJEPKALINX OyKBEHHBIE KO DUIIUEHTHI; pe-

IaTh IPOCTEUIINE UPPALMOHAIbHBIE YPABHEHUS BUA / f(x)=a, \/ f(x)= \/ g (x) ; peurath

YpaBHCHUA BUAa Xn =a, peuiaTh YypaBHCHUA CII0CO00M PA3JI0KCHUA HAa MHOXUTECIIN YU 3aMCHBI
NepEeMEHHOM; HCIOIb30BaTh METOJI HHTEPBAJIOB ISl PEILICHUS IIEIBIX U JPOOHO-PAIIHOHATIBHBIX
HCPaBCHCTB, p€UIATh JIMHEHHEBIE YpaBHCHHA U HCPABCHCTBA C ITapaMETpaMu,; pCIaTh HCCIIOXKHBIC
KBAaAPATHLIC YPABHCHUS C MMApaMETPOM; p€lIaTb HECIOKHBIC CUCTCMbI JIMHEHHBIX ypaBHeHI/Iﬁ C
napaMeTpamH.

OCHOBHBIE T[IOHATHA. YHUCJIOBBIE OYHKIINU

BbINyCKHUK HAYYUTCS: TOHUMATh M UCTIOIh30BaTh (DYHKIIMOHAIBHBIC TIOHSTHUS U SI3bIK (TEPMUHBI,
CHUMBOJINYECKHE 0003HAUEHHS); CTPOUTH I'PaUKH IEMEHTapHBIX (DYHKIMH; HCCIeJ0BaTh CBOMCTBA YH-
CJIOBBIX ()YHKIIMH HA OCHOBE M3Y4CHUSI ITOBEJICHHS UX TPa(HKOB;

MOHUMATh (PYHKIHMIO KaK BRXHEHIIYI0 MaTeMaTH4YeCKyl0 MOZENb AJISl ONUCAHUS MPOLECCOB W SIBICHUN
OKPY’Karollero MUpa, MPUMEHTh (PYHKIIMOHAIBHBIHN S3BIK JUIS OMMCAHHUS M UCCIECAOBAHMS 3aBHCUMOCTEN
MeXay (GU3NIECKUMU BETHIYUHAMI.

BbINyCKHUK MOJYYHUT BO3MOKHOCTH HAYYMTBHCS: TIPOBOJUTH MCCIICIOBAHMS, CBS3aHHBIE C M3Yyue-
HUEM CBOMCTB (DYHKIIMH, B TOM YHUCIIE C UCIIOIB30BAHUEM KOMIIBIOTEPA; Ha OCHOBE I'PaMKOB M3YYEHHBIX
¢yHKUIMI cTpouTh Oosee ciokHbIe rpaduku (KyCOYHO-3a/aHHbIE, C «BBIKOJIOTHIMI» TOYKaMH H T. IL.);
WCTIONIb30BaTh (DYHKITMOHAIBHBIE MPEICTABICHNS M CBOWCTBA (DYHKUIWH IS PEIIeHUS MaTeMaTHYECKUX

3a/a4 U3 PA3IMIHBIX Pa3/IesioB Kypca; CTPOUTh IpaQUKy JIMHEHHOM, KBapaTUUHON QyHKINM, 00-

paTHO MPONOPIMOHATEHOCTH, QYHKIIMM BUAA: Y = a+ -t y= JxX, y= 3, y = |x ; Ha TIpHU-

Mepe KBaIpaTUYHOW (PyHKITMHU, UCIIOJIb30BaTh IpeoOpa3oBanus rpaduka pyaknuu y=f(x) ms
noctpoenus rpaguxos ¢pynxiuii y = af (kx + b) + ¢ ; uccnenoats GpyHkIMIO 110 €€ rpaduKy; Ha-
XOJIUTh MHOXKECTBO 3HAYCHUH, HYJIH, POMEKYTKH 3HAKOIIOCTOSTHCTBA, MOHOTOHHOCTH KBaJIpa-
TUYHOUN (YHKIIUH.



YUCJIOBBIE IIOCJIE[JOBATEJIDHOCTH

BbInyCKHUK HAYYHMTCSI: ONIEPUPOBATH MOHATUSMU: TIOCIEI0BATEIBHOCTD, apupMeTHIECKas
Iporpeccusi, reOMeTpuieckas Mporpeccus; peliaTh 3a/1a4i Ha apuPMEeTUIECKYI0 U TeOMeTpuye-
CKYIO IPOTPECCHUI0, TOHUMATh M UCTIONB30BaTh SA3bIK MOCIEI0BATENbHOCTEH (TEPMUHBI, CHMBOJIMUECKHUE
0003HaYCHUS ); TPUMEHSTH (OPMYJIBI, CBSI3aHHBIE C apH(YMETHUECKON U TeOMETPUIECKOMN MPOrpecCHsIMH,
U anmapart, chOpMHUPOBAaHHBIHM [IPU U3YUECHUH IPYTUX Pa3IesIOB Kypca, K PELICHUIO 3a1a4, B TOM YHUCIIe ¢
KOHTEKCTOM U3 peabHOM JKU3HH.

BbINyCKHUK MOJTYYUT BO3MOKHOCTh HAYYUTHCH: pemaTh KOMOMHMPOBaHHbIE 33/1a4H C TIPUMe-
HeHHEM (GOPMYJI N-TO WieHa U CyMMBI MEPBBIX N WICHOB apu()METHYECKON U TeOMETPUIECKOH porpec-
CHiA, IPUMEHSIS IPH STOM alllapaT ypaBHEHUH U HEPaBEHCTB; MOHUMATh apu(METHIECKYIO U TeOMETpH-
YeCKYyIO MMPOrPECCHH KaK (PYHKIMH HATypallbHOT'O apr'yMEHTA; CBA3BIBATH apU(PMETHUECKYIO ITPOTPECCUI0

C IMHEHHBIM POCTOM, T€OMETPHUECKYIO — € IKCIIOHEHLINAJILHBIM POCTOM.

DJIEMEHTBI KOMBUHATOPUKH, CTATUCTHUKH U TEOPHUH BEPOATHO-
CTEH

BbINyCKHUK HAYYHMTCH: UCIIONB30BATh NPOCTEHIINE CIIOCOOBI IPEICTABICHNS M aHAJIN3a CTATUCTHYE-
CKUX JaHHBIX; HAXOJUTh OTHOCUTEIHHYIO YaCTOTY U BEPOSITHOCTh CIYYalHOTO COOBITHSI.
penaTh KOMOMHATOPHBIE 3a/1a4M Ha HAXOXKJICHUE YMCIIa O0bEKTOB WM KOMOUHAITHIA.

BbinyCKHHK NOJYYUT BO3MOKHOCTh HAYYMThCSI: IPHOOPECTH IIEPBOHAYAIBHBIN ONBIT OPraHU3aLUH
cOopa TaHHBIX TP MPOBEACHUH OMPOca OOLIECTBEHHOTO MHEHHS, OCYIIECTBIISITh UX aHAIIN3, IPEICTAB-
JSITh PE3YNbTaThl ONPOCca B BUJE TAOJHIIBL, IUATPAMMBI, IPHOOPECTH OMBIT MPOBEACHUS CITyIailHBIX JKC-
MIEPUMEHTOB, B TOM YHCJIE C TOMOIIBI0 KOMITBIOTEPHOIO MOJEINPOBAaHNUS, HHTEPIPETALIUN UX PE3YIIbTA-
TOB, HEKOTOPBIM CHEIHAIBHBIM MprUEMaM pelIeHrss KOMOMHATOPHBIX 3a/1a4.

9 knacc reomeTpus

BEKTOPBHI

BBINYCKHUK HAY4YHUTCSI: ONEPUPOBATH C BEKTOpaMHU: HAXOIUTh CYMMY M pa3HOCTb JIByX BEKTOPOB,
33JIaHHBIX TEOMETPUYECKH, HAXOIUTh BEKTOP, PABHBIM MPOU3BEACHHIO 3aJaHHOTO BEKTOpa Ha 4HCIIO; Ha-
XOJUTH JJI1 BEKTOPOB, 33JaHHBIX KOOPJMHATAMU: JUIMHY BEKTOpPa, KOOPJUHATHI CYMMBI U Pa3HOCTH JIBYX
u Oosiee BEKTOPOB, KOOPJIUHATHI IPOU3BE/ICHUS BEKTOPa Ha YHCIIO, IPUMEHSIS TPU HEOOXOJUMOCTH coue-
TaTeNbHbIN, MEPEMECTUTENBHBI U PACIPEAETUTENBHBIA 3aKOHBI, BBIYHCIATH CKAJSIPHOE MPOM3BENCHUE
BEKTOPOB, HAXOJIUTH YTOJI MEX/IYy BEKTOPAMH, yCTaHABINBATH MEPIEHANKYIISIPHOCTD MPSMBIX.
BbINyCKHUK MOJYYUT BO3MOKHOCTb: OBJIAJICTh BEKTOPHBIM METOOM JJIsl PEIICHUS 3a/1a4 Ha BbI-
YHCJICHUE U J10Ka3aTeIbCTBO; IPUOOPECTH OMBIT BHINOJIHEHHUS NPOEKTOB Ha TeMy «lIpumeneHune BekTop-
HOTO METO/Ia TIPY PEIIeHNH 3a]ad Ha BHIYHCIICHHE U I0Ka3aTEIbCTBOY.

METO/l KOOPIHHAT

BbINyCKHUK HAYYHUTCSH: BBIYKCIATH [UIMHY OTPE3Ka MO0 KOOPIHMHATAM €r0 KOHIIOB; BBIYUCISITH KOOP-
JIMHATBI CepeJIMHBI OTPE3Ka; MCIIOIb30BATh KOOPAMHATHBIA METOJI JIJIsl H3yUSHHsI CBOUCTB MPSMBIX U OK-
pyKHOCTEH.

BBINyCKHUK MOJYYHUT BO3MOKHOCTB: OBJIAJICTh KOOPIAMHATHBIM METOJOM PEILICHUS 33a7ad Ha BbI-
YHCJICHHUE U I0KA3aTeIIbCTBO; MPUOOPECTH ONBIT MCIOJIB30BAaHMS KOMITBIOTEPHBIX IIPOTPAMM JUTS aHAIH3a
YaCTHBIX CIy4aeB B3aUMHOTO PACIIOJIOKEHHS OKPYKHOCTEH M MPAMBIX; IPUOOPECTH OIBIT BBHIMOTHEHHUS
MPOEKTOB Ha TeMy «[IprMeHeHHe KOOPANHATHOTO METO/1a TIPH PEIICHHH 33/1a9 Ha BBIYHMCIICHHUE U TOKa3a-
TEIBbCTBOY.

COOTHOLIEHHME MEXY CTOPOHAMU U YI'JTAMU TPEYT'OJIBHUKA. CKAJIAPHOE
[MPOU3BEJAEHUE BEKTOPOB.



BbIyCKHUK HAY4YHMTCS: CBOOOIHO ONEPHPOBATH MOHSATHSAMH BEKTOpP, CyMMa, pa3HOCTh BEKTOPOB,
MIPOM3BE/IEHUE BEKTOpa Ha YHCIIO, CKAJSIPHOE MPOU3BENEHNUE BEKTOPOB, KOOPAMHATHI HA IJIOCKOCTH, KO-
OpAMHATHI BEKTOPA; BIAJETh BEKTOPHBIM M KOOPAWHATHBIM METOJIOM Ha IUIOCKOCTH JJISl pEIIeHUs 3ajad
Ha BBIUMCIIEHHE M JJOKA3aTeNILCTBA; BBHIIIOIHATH C MOMOIIBIO0 BEKTOPOB U KOOPAMHAT AOKA3aTENbCTBO M3-
BECTHBIX €My TeOMeTphdecKuX (pakToB (CBOWMCTBA CpeTHUX JUHUI, TEOPEM O 3aMeUYaTEeNbHBIX TOYKaX U
T.I.) ¥ TOy4YaTh HOBBIE CBOMCTBA W3BECTHBIX (DUTYP; MCHOIB30BATh ypaBHEHUsS! QUTYp IS peIIeHHs 3a-
J1a9 ¥ CAMOCTOSITEIFHO COCTABIISATh YPABHEHHS OT/ICBHBIX TUIOCKUX QUTYP.

BbINYCKHUK MOJYYHT BO3MOKHOCTH HAYYHMTBHCH: TPHOOPECTH OIBIT BBHIMOJHEHHS MPOEKTOB Ha
Temy «lIpuMeHeHre KOOpAMHATHOTO METOJA MPU PEIICHWU 3aJad Ha BBIYUCICHHE U JIOKAa3aTelbCTBOY,
WCTIONB30BaTh MOHATHS BEKTOPOB M KOOPAWHAT JUIS pelICHUs 3aAad Mo (Qu3uKe, reorpapuu U Apyrum
y4eOHBIM TIpEIMETaM.

JUIMHA OKPYXXHOCTU U IIJTIOIIAIb KPYT'A

BBINyCKHUK HAYYHUTCS: UCIIOIH30BATh CBOMCTBA U3MEPEHUS JUIHH, IUIONIAeH 1 YIJIOB IIPH PEIICHUN
3aJ1a4 Ha HaXOKJEHHE JJIMHBI OKPYKHOCTH, JJIMHBI AYTH OKPYKHOCTH, TPaAyCHOW MEpPbI, BBIYUCIATh
JUTMHBI JINHEWHBIX JIEMEHTOB (DUTYp U UX YIJIbI, UCTIONIB3Ysl (POPMYJIIBbI ATTMHBI OKPY>KHOCTH U ITMHBI AY-
T'H OKPY>KHOCTH, (POPMYJIBI TUIOIIAACH QUTYp, YIIIa; BBIYACIATH IO KPYTOB H CEKTOPOB; BBIYHCIISTH
IUIMHY OKPYXKHOCTH, [UIMHY AYTU OKPYKHOCTH; PeIlaTh 3aJa4d Ha JOKa3aTeIbCTBO C HCIIOIb30BAHUEM
(hopMyn AJTMHBI OKPY>KHOCTH M AJIMHBI IYyT'H OKPY>KHOCTH, GOpMyII Iutomaneil Guryp; pemars npakTaye-
CKHE 33J1au¥, CBSI3aHHBIE C HAX0XK/IEHUEM FeOMETPUUYECKUX BEIUUUH (MCIOJIB3Ysl TPH HEOOXOTUMOCTH
CIPaBOYHHMKH U TEXHUYECKUE CPENICTBA).

BBINYCKHUK MOJYYHT BO3MOKHOCTh HAYYUTbCS: BEYHCIATH IUIOMAIN (QUTYP, COCTABICHHBIX U3
IBYX WK 0ojiee MpsIMOYTOJbHUKOB, apajlieIorpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa; IpruodpecTu
OTIBIT MPUMEHEHHUS aNredpandeckoro ¥ TPUrOHOMETPHUIECKOr0 anmnapaTa U Uaei IBHKEHHS IPH PeIeHnH
3aJa4 Ha BBIYKMCICHUE MJIOIAAeH MHOTOYTOJIbHUKOB.

JBHKEHHWA

BbINyCKHUK HAYYMTCH: pacro3HaBaTh U N300pakaTh Ha YepTEkKax M PUCYHKaX reoMerpuieckue (u-
Typel U MX KOHQUIYpaluy; HAXOJWTh 3HAYCHMS IUTMH JIMHEHHBIX DJIEMEHTOB (PUTYp W UX OTHOILICHUS,
rpagycHyio Mepy yriaoB ot 0 mo 180°, mpumeHsisi onpeeneHns, CBOMCTBa 1 MPU3HAKK (QHUTYp U HX dJie-
MEHTOB, OTHOIICHUS GUryp (pPaBEeHCTBO, IMOI00HME, CHMMETPUH, IOBOPOT, MapauIeNIbHBIA MEPEeHocC); pe-
IaTh NPOCTEHIINE TUNTAHUMETPUYECKUE 33]]a9l B TPOCTPAHCTBE.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTbCS: OBIIAJIETh TPAJAUIHMOHHONW CXEMOW pelIeHHs 3a-
J1a4 Ha TIOCTPOEHUE C MOMOIIBIO LUPKYJIS ¥ JIMHEHKU: aHaJIHU3, IOCTPOCHHUE, JOKA3aTeNbCTBO U UCCIIEN0-
BaHHE; HAyYUTHCS PEIIaTh 33Ja4d HA MOCTPOECHUE METOJOM I'€OMETPUYECKOr0 MECTa TOYEK M METOJOM
MoJIOOUSI; IPUOOPECTH OIBIT HUCCIIEAOBAHHS CBOMCTB IJIAHUMETPHUYECKUX (PHUTYp C TMOMOIIBIO KOMIIBIO-
TEPHBIX MPOrpaMM; NPUOOPECTH OMBIT BHIIOIHEHHS MPOEKTOB 10 TemaM: «l eoMeTpuieckue mpeodpaso-
BaHUs Ha IJIOCKOCTHY, «IlocTpoeHne oTpe3koB 1o hopmye».

HAYAJIBHBIE CBEJJEHUA U3 CTEPEOMETPUN

BbINyCKHUK HAYYHUTCSI: pacno3HaBaTh Ha YEPTEkKAX, PUCYHKAX, MOJCISIX M B OKPYKAIOIIEM MHpPE
IUIOCKHE W TPOCTPAHCTBEHHBIE T€OMETpUUECKHe (PUTypHI; pacro3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJIb-
HOTO NapajieNenuneaa, NpaBuIbHON NUpaMHUIbl, IUINHAPA U KOHYCA; ONPEAEIATh IO JMHEHHBIM pa3-
MepaM pa3BEPTKH (PUTYpBI TUHEWHBIE pa3Mepbl caMol (UTYphl U HA00OPOT; BHIYUCIATH 00BEM MPIMO-
YTOJIBHOTO MapalIeICIUIEeAA.

BBINYCKHUK MOJYYUT BO3MOKHOCTHh HAYYHUTbCS: BBIYHUCIATE O0BEMBI IPOCTPAHCTBEHHBIX I'€0-
METPHUYECKUX (PUTYpP, COCTABICHHBIX U3 MPSIMOYTOIBHBIX NMApAIUIEICHIHIICI0B; YIIIyOUTh U Pa3BUTh Mpel-
CTaBJICHUS O TPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (DUTYpaX; MPUMEHSITH MOHITHE Pa3BEPTKH ATl BBHIION-
HEHUS MPAKTUYECKUX PACYETOB; BBIYUCIATH IUIOIMIAIA MHOTOYTOJIbHUKOB, HCIIONB3YSl OTHOLICHHS PaBHO-
BEJIMKOCTU U PABHOCOCTAaBICHHOCTH.



JJIA CJIICIIBIX U CJ'Ia6OBI/III$IH_II/IX O6y‘IaIOHII/IXC$IZ
BJIaJICHHUE MTPABUIIAMHU 3aMTUCH MAaTEMAaTUYECKUX (POPMYII U CIICIIHATIbHBIX 3HAKOB PeIbeHO-
TOYEUHOU cucTeMbl 0003HaueHwuit JI. bpaiins;

BJIAJICHHE TAKTUJIbHO-OCSI3aTEeNbHBIM CIIOCOOOM 00CIEI0BaHUS U BOCHPUATHUS PEIbePHBIX
M300pakeHUH PeIMETOB, KOHTYPHBIX H300pakeHUI reoMeTpruuecKux Guryp u T.11.;

YMEHHUE YUTaTh penbedHble TpagUuK JIeMEHTapHbIX (QYHKIMHA Ha KOOPAWHATHOM IIOCKO-
CTH, IPUMEHSTh CIeLHaIbHbIE IPUCIIOCOOIEHUS IS pelibe()HOro YepUEHUS;

BJIaJICHHE OCHOBHBIM (DYHKIIMOHAJIOM MPOTPaMMbl HEBU3YaJIBHOT'O JOCTYIA K HH()OpMAIHH
Ha skpane [IK, ymeHnue mcrnonp3oBaTh MepcoHaIbHBIE THPIOTEXHUYECKHE CpelcTBa MHpOpMa-
[IUOHHO-KOMMYHHKAIIHOHHOTO JIOCTYIIA CJICTIBIMU O0yYarOIIUMUCS;
pInIb: | 06y‘-Ia}OH_[I/IXC$I C HApYWCHWAMU OIIOPHO-ABUTATCIILHOIO allllapara:

BJIQJICHUE CIIELMAJIbHBIMU KOMIBIOTEPHBIMHU CPEJICTBAMU IPEACTABIEHUS U aHAJIM3a JaH-
HBIX U YMEHME MCII0JIb30BaTh MEPCOHAIbHBIE CPEJACTBA JOCTyIA C YYETOM JBUTaTENIbHBIX, pe-
YeJ[BUTaTEJIbHBIX U CEHCOPHBIX HapyLICHUH;

YMEHHUE UCII0JIb30BaTh IEPCOHAIBHBIE CPEJCTBA JOCTYIIA.

Conep:xanue

5 kiacc MaTemMaTHKa
Hamypanvnvie yvucna u nyno

HarypaneHslii psax yucen u ero csoicrsa. HatypanbHoe 4MCii0, MHOKECTBO HATYPAJIbHBIX YHCEIT
1 €T0 CBOMCTBA, N300pakeHNE HATYpaIbHBIX YHCeNl TOYKaMu Ha YMCI0BOM mpsmMoii. Mcmonb3o-
BAaHME CBOMCTB HaTYpaJIbHBIX YMCEJ MPU PEIICHUH 3a/1a4. 3aMKCh U YTEHUE HATYPAJIbHBIX YHCEN
Paznuune mexay nudpoit u unciaoM. Ilo3unronHas 3amnuck HaTypajIbHOTO YMCIIa, TOMECTHOE
3Ha4YEeHHE UQPBI, pa3psiIbl U KIACCHI, COOTHOIIEHUE MEXIY ABYMS COCETHUMU Pa3PsAHBIMU
€IMHUIIAMU, YTEHUE U 3aIUCh HATYPAJIbHBIX YHCEIL.

OxkpyriieHne HaTypaJIbHBIX YHCEIT

Heo6xomumocTs okpyriienus. [IpaBuiio okpyriieHUs: HaTypadbHBIX YUCET.

CpaBHeHHE HaTypaJIbHBIX YHCEIl, CpaBHEHUE ¢ YrciioM ()

[ToHsiTHE O CpAaBHEHUU YHCEN, CPABHEHHUE HATYPAIBHBIX YMCEI APYT C APYTrOM U C HYJIEM, MaTe-
MaTH4ecKasl 3aliCh CPaBHEHUH, CIIOCOOBI CPAaBHEHUS YHCET.

JlelicTBus ¢ HaTYpaJbHBIMU YHCIIAMU

Ciio’)keHre ¥ BBIYMTAHWE, KOMIIOHEHTBI CIIOKEHUS U BBIUYMTAHUS, CBS3b MEKy HUMU, HAX XK~
HHE CYMMBI U pa3HOCTH, U3MEHEHUE CYMMBI U PA3HOCTH ITPU U3MEHEHHH KOMIIOHEHTOB CJIOKE-
HUS U BRIYUTAHUS.

YMHOXKEHUE U JEJIEHUE, KOMIIOHEHTBI YMHOKEHUS U ICJICHUS, CBSI3b MEXKIY HUMU, YMHOXKEHNE
U CJIO)KEHHE B CTOJIOWK, JIEJICHHE YTOJIKOM, IPOBEPKa pe3yiabTaTa ¢ TOMOIIbIO MPUKUIKHA U 00-
paTHOTO JAEHCTBHUS.

[TepemecTUTENBHBIN U COYETATENbHBIN 3aKOHBI CIIOKEHUSI U YMHOKEHUS, pacIpeIeTUTEIbHbIN
3aKOH YMHOXXEHUSI OTHOCUTEILHO CIIOKEHHUSI, 000CHOBAaHUE aJITOPUTMOB BBITIOJIHEHUS apudme-
TUUECKUX JICHCTBUM.

CreneHb ¢ HaTypaJbHBIM MMOKa3aTEIeM

3anuck 4Kciia B BUAEC CYMMBI Pa3psiAHBIX CIaraeMblX, MOPSIOK BBITOJHEHUS JEHCTBUM B BhIpa-
YKEHHSX, COJIEPKAIUX CTEIECHb, BEIYMCICHNE 3HAYEHU BBIPAKEHUH, COIEPKAILUX CTETICHb.
Uucnosble BEIPAKEHUS



UucnoBoe BBIPAKEHHUE U €0 3HAYEHUE, OPSI0K BBIIIOJIHEHHS IEHCTBUI.

Jlenenue ¢ ocTaTkoM

Jlenenue ¢ 0OCTaTKOM Ha MHOKECTBE HaTypaIbHBIX YUCEIN, C8OUCMBA OeleHUsl C OCMAMKOM.
[IpakTrueckue 3a7a4u Ha JIEJICHUE C OCTATKOM.

CBoiicTBa M MPU3HAKU JIETUMOCTH

CBOMCTBO JIEIMMOCTH CYMMBI (pa3HocTu) Ha yucio. [Ipusznaku nenumoctu Ha 2, 3, 5, 9, 10.
Ipusnaxu oenumocmu na 4, 6, 8, 11. Jloxazamenvcmeo npuznakos oerumocmu. PenmeHue npak-
TUYECKHX 33]1a4 C TPUMEHEHUEM IPU3HAKOB JICTUMOCTH.

Paznosxenue yncia Ha NPoCTbIE MHOXKHUTEIN

[IpocTeie 1 cOCTaBHBIE YUCHA, peuemo Ipamocgena.

Pa3noxkeHne HaTypalbHOTO YKCIIa Ha MHOKUTENH, PA3JIOKEHHUE HA TIPOCThIE MHOXKUTENU. Kou-
yecmeo Oenumenel YUcia, al2oPUmm PaslodNCeHuss YUCid Ha NPOCmble MHOMCUMENU, OCHOBHASL
meopema apugmemuxu.

JlenuTtenu U KpaTHbIE

JlenuTenb U ero CBOMCTBA, OO IEIUTENh ABYX U 00JIee YnceN, HanOOIBIIHA OOITH J1eiH-
TeJb, B3aUMHO MIPOCTHIC YHCIIA, HAXOXKICHUE HanOobIIero oomero aenutens. KpaTtHoe u ero
CBOWCTBa, 00IT[ee KpaTHOE IBYX W O0JIee Yrcell, HAMMEHbIIee 00IIee KpaTHOEe, CIIOCOOBI HaX 0K-
JICHUS] HAUMEHBIIETO O0IIEero KPaTHOTO.
Ipobu

OOBIKHOBEHHBIE IPOOH

Hons, yacTh, IpoOHOE YKcio, Apodb. IpobHoe uncio kak pe3ynbrar AeneHus. [IpaBuiabHbie U
HEMpaBUIbHbIE TPOOH, CMEIIaHHAasl IPOOh (CMEIIaHHOE YHCTIO).

3anuch HaTypalIbHOTO YKCIa B BUAE JpoOH ¢ 3aJaHHBIM 3HAMEHATeIeM, TpeoOpa3oBaHue cMe-
IAaHHOM IPoOU B HEMPABWIbHYIO IPp0Ob U HA0OOPOT.

[IpuBenenue apodeii k od1eMy 3HaMeHarento. CpaBHEHHE OOBIKHOBEHHBIX JIpo0ei.

Crno>xeHue ¥ BBIYUTaHHE OOBIKHOBEHHBIX IPO0eil. YMHOKEHNE U JIeJieHre OObIKHOBEHHBIX JIPO-
Oeii.

Apudmernueckue JeMCTBUS CO CMEIIaHHBIMU IPOOSMHU.

Apudpmernueckue qeiCTBUS ¢ JPOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bINUCIEHULL U UX NPUMEHEHUEe NPU 8bINOJIHEHUU OelCmEU.
Jnarpammsl

Cronbuateie U KpyroBele Auarpammel. M3pnedenue nndpopMaiuu u3 auarpamm. HMzobpasicerue
ouazpamm no 4YUCi108biM OAHHBIM.

Pewenue mexcmosvix 3a0au

EnauHunb n3MepeHuid: JUIMHBIL, MI0maan, 00beMa, MacChl, BpEMEHH, CKOPOCTH. 3aBUCHMOCTH
MEXIy eIMHULIAMU U3MEPEHUSI KOKI0W BETUYMHBI. 3aBUCUMOCTH MEX]Ty BETMYMHAMH: CKO-
POCTB, BpEMsI, paCCTOSTHUE; TPOU3BOIUTEINHHOCTD, BpeMs, paboTa; 11eHa, KOJTMIeCTBO, CTOH-
MOCTb.

3anauyn Ha Bce apupMeTHUYECKUe TeHCTBUS

Pemenue TekcToBBIX 3a1a4 apudmeTrdaeckuM criocodom. Mcronp3oBanue Ta0muIl, CXeM, 4epTe-
XKeH, IPYTUX CPEJCTB MPECTABICHUS JAHHBIX NP PEIICHUN 33[a4H.

3anaun Ha JBUKCHHE, PA0OTY U MOKYIIKA

Pemenne HeCI0KHBIX 33724 Ha IBI)KEHUE B IIPOTHBOIIOJIOKHBIX HAMPABICHUSX, B OJJHOM Ha-
MIpaBJICHUH, JABMKEHHUE TI0 PEKe 10 TEUEHUIO U MPOTHUB TeueHUs. Pelienue 3a1a4 Ha COBMECTHYIO
pabory. [IpumeHenue apooOeit mpu pereHuu 3a1ad.

Jlornueckue 3amaun



Pemennie HeCI0KHBIX JIOTUYECKUX 3a/1a4. Peutenue nocuyeckux 3a0au ¢ nomowvio 2pagos,
mabauy.

OCHOBHBIE METO/IbI PEIICHHS TEKCTOBBIX 3a7a4: apu(pMEeTUYECKHA, TepeOop BapuaHTOB.
Harmsnnas reomerpus

@durypsl B okpyxaromem mupe. Harmsinaeie npeacrasienus o GUrypax Ha INIOCKOCTH: MpsiMas,
OTPE30K, JIy4, yroJl, IoMaHasi, MHOTOyIOJIbHUK, OKPY>KHOCTb, KpYI. UeThIpeXyroJbHUK, IPSIMO-
YTOJIbHUK, KBajpaT. TpeyronsHUK, 6106l mpey2onvHukos. llpasunvusie mro2oy2onvHuku. 130-
OpakeHHe OCHOBHBIX F€OMETPUUECKUX PUTYp. B3aumuoe pacnonodiceHue 08yx npsambix, 08yx
OKPYHCHOCMEU, NPAMOU U OKpYscHocmu. JImnHa oTpe3ka, JJoMaHoi. EAMHUIIBI U3MepeHust 1J11-
Hbl. [locTpoeHue oTpeska 3ananHoi ;yHbl. Buael yrinos. ['pagycHas mepa yria. 3mepenue u
IIOCTPOEHUE YTJIOB C IOMOILIbIO TPAHCIOPTHUPA.

Pemrenune npakTrHuecKkux 3ajad ¢ MpUMEHEHHEM IPOCTEHIIINX CBOKCTB (uryp.

Hcropust maTeMatuku

Tossnenue yugp, 6yxe, uepoenugos 6 npoyecce cuema u pacnpeoeneHus Rpooykmos nHa /{pes-
nem brausxcnem Bocmoke. Césazb ¢ Heonumuueckoti pegontoyueii.

Pooicoenue wecmuoecamepuunoii cucmemol cuucienus. Ilossnenue oecamuunou 3anucu 4u-
cen.Pooicoenue u pazeumue apugpmemuxu namypanvroix yucenr. HOK, HOJ[, npocmeie uucna.
Pewemo Spamocgena.

6 KJ1acc MareMaTHhKa

Anrebpanyeckue BbIpaXKEHUS

Hcnonb3oBanue OyKB A5 0003HAYEHUS YHMCE, BEIUMCIIEHUE 3HAUSHHS alreOpanyecKoro BbIpa-
KEHHUs, IPUMEHEHHE alredpanyecKuX BBIPAKEHUN [T 3aIIMCH CBOMCTB apu(pMETUYECKHX Jei-
CTBMH, IpeoOpa3oBaHue anreOpanyeckux BbIpakeHU.

JlecsiTuunbie Jpodu

Henas u gpo6Has yactu necaruunoit apoou. [IpeodpazoBaHue AeCITHUHBIX IPOOEH B OOBIKHO-
BeHHble. CpaBHEHUE eCATUYHBIX JIpoOeil. ClioKeHNe U BhIYMTaHUE JECATHYHBIX qpooeil. Ok-
pyriieHHe JecATUYHBIX ApoOeil. YMHOXKEHUe U JefieHne JecaTHUHbIX Apobeil. [IpeoOpa3oBanue
OOBIKHOBEHHBIX Apo0eii B fecaTnynble qpoou. KoHeunble 1 6ecKOHEUHbIE 1eCATHUHBIE IPOOH.
OTHoleHne IBYX YUCeN

Macmrab Ha mane u kapte. [Iponopuun. CoiicTBa nNponopiuii, mpuMeHeH!e MPONOPLUUNA U
OTHOILICHUH TpH perieHuu 3a1au. CpenHee apudMeTndeckoe yucent

Cpennee apudmernueckoe IByxX uucen. M300paxeHne cpeiHero apupmMeTuyeckoro AByX YMce
Ha YHCIOBOM NpsIMOM. PelrieHne npakTHuecKkux 3a/1a4 ¢ IPUMEHEHHEM CPEHET0 aprupMeTHye-
ckoro. CpenHee apuMeTnyecKkoe HECKOIbKUX YUCEIL.

[IpoueHTsI

[TonsiTue npouieHTa. Beiuncienye mpoueHToB OT YKcia U YUCIIa [0 U3BECTHOMY MPOIIEHTY, BbI-
pakeHHe OTHOLICHHs B POIEHTaxX. Perienne HeclnoKHbIX MPAaKTUYECKUX 33/1a4 C TIPOLEHTaMH.
Cronbuatble 1 KpyroBble quarpaMMmel. VM3rnedenne uHpopmanuu u3 nuarpamMm. Mzobpaxkenue
Jyarpamm I10 YHUCIOBBIM JAHHBIM.

Parmonansable uncia

[TonoxxurenbHBIC U OTpHUIIATEIbHBIC YKcia. M300paskeHne Yncen Ha YUCIOBOM (KOOPAMHATHOM )
npsimoid. CpaBHeHue uncesl. Moayip yncia, FeOMETpUIecKas HHTEPIpEeTaus MOAYJI Yncia.
JIEUCTBYS C OJIOKUTEIBHBIMU U OTPULIATEIbHBIMA YK CIaMU. MHOKECTBO LIEIIBIX YHCEIL.
ITonsTre o panmoHanbHOM yHcie. [IlepBrUuHOE MPENCTaBICHUE O MHOXKECTBE PALIMOHAIIBHBIX YN~
celr. JIelcTBUsA ¢ pallnOHAIBHBIMY YU CIIAMH.



Permtenue TekCTOBBIX 3a7a4

EnuHAUNBI 13MEpEeHUi: JUIMHEIL, M0 u, 00beMa, MacChl, BpEMEHH, CKOPOCTH. 3aBUCUMOCTH
MEXIy €IMHULIAMYU U3MEPEHUS KaXKI0M BEIMYMHBI. 3aBUCUMOCTH MEX/1y BETUYMHAMU: CKO-
POCTB, BpeMsl, PaCCTOSIHUE; IPOU3BOUTEIBHOCTD, BpeMs, paboTa; 1ieHa, KOJIMYeCTBO, CTOU-
MOCTb.

3anayn Ha JBUKEHHE, Pa0OTY U MOKYIIKH.

Perrenre HecnoKHBIX 3a[a4 HA IBUXKEHUE B MPOTUBOMOJIOKHBIX HAPABJICHUIX, B OJHOM Ha-
MpaBJICHUH, ABUKEHUE TI0 PEKE 110 TEUCHHUIO U IPOTUB TeueHus. Pelenue 3a1a4 Ha COBMECTHYIO
paboty. [Ipumenenue apobeii mpu perieHny 3aaau.

3ajauu Ha 4acTH, JI0JIH, IPOLIEHTHI

Pemenne 3a1a4 Ha HaXOXKCHUE YACTH YUCIIA U YUCTIA 110 €ro 4yacTu. Penienue 3a1a4 Ha IpOLEH-
Tbl 1 J0JH. [[ppMeHeHne nponopunii Npyu pelieHuy 3a1a4.

Jlornueckue 3agauu

Perrenue HeCIOXKHBIX JIOTHYECKHX 3a/1a4. Pemenue Joruueckux 3aaad ¢ moMoIbio rpados,
Ta0JIHII.

JnarpaMmsbl

Harnsanas reomerpus

[Tepumerp mHOTOYTONBHAKA. [ToHATHE IUTOMAAN (PUTYPHI; STUHUIBI U3MEPEHUS TUIOIIATH.
[Tnomans npsMoyroiapHIKa, KBaapata. [IpubmmkenHoe n3Mepenne miomaan Guryp Ha KieTrda-
Toi Oymare. Pasnogenuxue gpueypol.

Harnsaasie mpeacTaBieHus o MPOCTPAHCTBEHHBIX (UTypax: KyO, mapasiesenurne, Mpu3Ma, -
pamua, map, cepa, KoHyc, uuauHAp. M300pakeHne npocTpaHCTBEHHBIX QUryp. /Ipumepsi ce-
uenuil. Muozoepannuxu. [Ipagunvnsie mnocoepannuxu. IlpuMepsl pa3BepTOK MHOTOTPAHHUKOB,
LUUJIUHIPA U KOHYCA.

[Tonsatue o6beMa; eauHUIIBI 00beMa. OObEeM MPSIMOYTOIBHOTO Mapaienenuneaa, kyoa. [lons-
THe 0 paBeHCTBe Quryp. LleHTpanbHas, oceBas u 3epkanrvras cummeTpun. M3o00paxenue cum-
METPUYHBIX (uUryp. Perenue npakTHYECKUX 3a7a4 ¢ MPUMEHEHUEM MPOCTEHIIINX CBOUCTB (Pu-
ryp.

Hcropus maTemaTuku

[TosiBnenue udp, OykB, neporaudoB B MpoIiecce cUeTa U pacipeie]eHus MpoayKToB Ha JlpeB-
HeMm bamxaem Bocroke. CBs3b ¢ HeonnTuueckoil peBoIIonuei.

Poxnenne mectuaecarepuuHon cucTeMbl curcienusd. [losiBaeHne 1ecITUYHOM 3amiucu Yuce.
Poxnenue u pazsurue apupmeruxu HatypaibHbix uncen. HOK, HO/I, mpocteie uncna. Pemero
OpatocdeHa.

[TosiBneHue HyJISI B OTPHUIIATEIBHBIX YHCEN B MaTeMaTuke ApeBHOCTU. Ponb Jlnodanra. [Touemy

(-1)(-1)=+1»

HpoGu B BaBunone, Erunre, Pume. OTkpeiTue necsatuynbix qpobeit. CTapuHHbBIE CUCTEMBI MeEp.
JlecsiTnanbie IpoOu U MeTpUIecKas cucteMa Mep. JI. MarHuikmii.

7 xiacc anredpa

Matematnyeckuii s136IK. MaTeMaTnueckas MOJ€enb .

Yucnosele u anredpandeckue BeipaxeHus. [lepemennas. [lomyctuMoe 3HaueHre TEPEMEHHOM.
Henonycrumoe 3Hauenne nepemenHou. [lepBeie mpeacTaBieHus] O MATEMATHYECKOM S3bIKE U O



MaTeMaTU4eCKOU MoJeny. JInHelHbIe ypaBHEHUs ¢ OAHOU ITIepeMEHHON. JINHEHbIe ypaBHEHUS
KaK MaTeMaTU4ecKUe MOJIENIN pealbHbIX cuTyanuil. KoopaunaTHas npsiMasi, BUAbI IPOMEXKYTKOB
Ha Hell. JIunelinas pynkuus KoopauHaTtHas miockocTb. AJIFOPUTM OTBICKAHUS KOOPIUHAT TOY-
KH. AJITOPUTM TOCTPOEHUs TOUkH M (a, b) B mpsIMOYTrobHOM cucteme KoopanHat. JInneitHoe
ypaBHEHHE C IByMs lepeMeHHbIMU. Pemenue ypaBHenus ax + by + ¢ = 0. I'pauk ypaBHeHus.
Anroput™m nocrpoenus rpaduka ypaBHeHus ax + by + ¢ =0.

Jluneiinas QyHKIH.

HezaBucumas mepeMenHast (apryMmeHT). 3aBucuMasi mepeMeHHas. ['paduk muHeHON (yHKIIUH.
HauGonbiiee u HanMeHbIlIee 3HAYCHUS TMHEHHON (QYHKIIMH HA 33JaHHOM ITpoMexyTke. Bo3pac-
TaHWE U yObIBaHME JTMHEHHON GyHKIMK. JInneliHas Gpynknus y = kx u ee rpaduk. Bzanmuoe
pacrioyioskeHue rpauKoB TUHEHHBIX (QYHKINH.

CucreMsbl IByX JTMHEWHBIX YPAaBHEHUN C IBYMS IEPEMEHHBIMU

Cucrema ypaBHeHuil. Pemenue cucremsl ypaBHeHui. ['paduueckuii MeTos peleHns CUCTEMbI
ypaBHeHUH. MeTo noacranoBku. MeTos anreOpandeckoro cioxeHus. CucTeMbl IByX JIHMHEH-
HBIX YPaBHEHHUH C JBYMs [IEPEMEHHBIMU KaK MAaTEMaTUYECKUE MOJEIIN PEAJIBHBIX CUTYyalui
(TEKCTOBBIE 3a/1a4M)

CreneHb ¢ HaTypaJIbHBIM [IOKA3aTEIEM U €€ CBONCTBA.

. OcuoBanue crenenu. [loka3arens crenenu. CBOMCTBA CTEIICHU C HaTypaJIbHBIM I1OKAa3aTCJICM.
VYMHOKEHHE U JCIICHUE CTCIICHEH C OUHAKOBBIMH ITOKA3aTCISIMU. CreneHs ¢ HYJICBBIM IIOKa3a-
TCIICM.

Onuounenbl. ApudmeTudeckue ornepainny HaJl OTHOWICHAMHU

Koadduunent onnounena. CranaaptHslil Bua ogHowieHa. [lonoOHble oHOUWIEHBI. ClokeHue
OJTHOYJIEHOB. Y MHOXKEHHE OAHOWIECHOB. Bo3BeIeHNE OTHOUJIEHA B HATypaJIbHYIO cTeneHs. Jle-
JICHHE OJHOWIEHA HA OJHOYJICH.

MHuorousnensl. ApudmeTnyeckue onepanuy Haj MHOrowieHaMu MHOTro4JIeH.

Unensl MHOTOWIEHA. [IByuneH. Tpexunen. [IpuBenenne nogjoOHbIX 4ieHOB MHOTOwIeHa. CTaH-
JapTHBIM BUJI MHOrousieHa. CliojkeHue ¥ BBIMMTAaHUE MHOTOYJICHOB. Y MHOKEHUE MHOTOWIEHA Ha
OJITHOYJIEH. Y MHOKEHHE MHOTOUIEHa Ha MHOrowleH. KBazpaTr cymmBl U KBaJpar pasHocTu. Paz-
HOCTb KBaJpaToB. Pa3HOCTh KyOOB U cymMMa KyOoB. /leieHne MHOrouieHa Ha OJTHOUJIEH.

Paznoxenrne MHOTOUYICHOB HA MHOKHUTEIIH

Brinecenue o011ero MHOKUTENS 3a cKOOKH. Crioco0 rpynnupoBky. Pa3nokeHne MHOTouJIeHa Ha
MHOHUTEIH ¢ IOMOIIBIO (POPMYJT COKPAIIEHHOTO0 YMHOXKEHUS, KOMOMHAIIUY Pa3InYHbIX IIpHe-
MOB. MeTo/1 BBIZIeNIeHHs TIOJTHOTO KBajapara. [lonstue anredpandeckoii npodu. CokpaieHnue ai-
redpandeckoit 1poou. ToxnectBo. ToxxaecTBEeHHO paBHbIE BhIpaxeHUs. ToXIeCTBEHHbIE Tpe-
oOpa3zoBanus. @yHkus y = X2 OyHKIMS y = X2 , €e CBOWCTBA U IpaduK.

OyHKIMS y = -X 2, ee CBOMCTBA U rpaduK.

I'padpuueckoe pemenue ypasHenuid. Kycounas ¢pynkuus. Urenue rpaduka pynkuun. Odmaacts
omnpenenenus ¢pynkuuu. [lepBoe nmpeacraBienue o HeMpepbIBHBIX (GyHKIMAX. Touka pa3peiBa.
Pazwsicnenue cmpicina 3anucu y = f(x). @yHKIIMOHATBHAS CHMBOJIUKA.



7 KJIaCC T€OMETPHUs

HavanbHble reoOMeTpUUYECKUE CBEACHUS

Hauanbnble nonatus mianuMmerpuu. [ eomerpudeckue ¢purypsl. Ilonstie o paBeHctse Gu- ryp.
Otpe3ok. PaBeHcTBO O0Tpe3koB. JlmuHa oTpe3ka u ee cBoiicTBa. YToi. PaBeHCTBO yrioB.
BenuunHa yria u ee cBoiictBa. CMeXHbIE€ U BEPTUKAJIbHBIE YIJIbl U UX cBoMcTBA. [lepnennu-
KYJISIPHBIE MIPSIMBIE.

TpeyroapHUKH

Tpeyronpuuk. [Ipu3Haku paBeHCTBa TPEYrobHUKOB. [leprieHauKysp K npsamoil. Meauansl,
OMCCEKTPUCHI U BBICOTHI TPEYroJbHUKA. PaBHOOCAPEHHBIIN TPEYTOJILHUK U €T0 CBOWCTBA.
OcHOBHBIE 3371aUi Ha IOCTPOEHUE C TOMOUIBIO IUPKYJIS U JTUHEHKU.

[TapayutenpHbIe psAMBbIE

[Ipu3Haku napaieIbHOCTH NMPAMBIX. AKCHOMA NapajliesbHbIX OpsMbIX. CBOMCTBa napai-
JIEJIbHBIX MPSIMBIX.

CooTHoIIEHNs MEX 1y CTOPOHAMU U YIJIaMU TPEYTrOJIbHUKA

Cymma yriioB TpeyrosibHUKa. COOTHOUIEHHS] MKy CTOPOHAMU U yIJIaMU TpeyrosibHuka. He-
PaBEHCTBO TpeyroyibHUKa. HekoTopble CBOMCTBA MPSMOYTOJIbHBIX TPEYTOJbHUKOB. [Ipru3Haku
paBEHCTBA NPAMOYTOJIbHBIX TPEYTrOJIbHUKOB. PaccTosiHue oT TOUkM 10 npssMoi. Paccrosinue
MEX1y NapauieIbHbIMU IPSIMBIMU. 3a7jaud Ha IOCTPOCHHUE.

8 kmnacc anrebpa
Anrebpandeckue 1poodu
[TonsTue anredpandeckoit 1poobu. OCHOBHOE CBOMCTBO anredpandeckoit npodu. CokpaiieHue
anredpandeckux apodeii. CrokeHue 1 BBIYUTaHNE aNredpandyeckux qpoodeid. Y MHOXKEHHUE U Jie-
neHue anredpandeckux apodeit. Bo3senenue anredpandeckoit 1podu B cTenensb. ParmonanbHoe
BhIpakeHHe. PaninonanbHoe ypaBHeHHe. Pelienre pairoHanbHbIX YpaBHEHU (TIEpBhIE Mpe-
ctaBieHus1). CTeneHb ¢ OTPUIIATEIILHBIM IEJIBIM ITOKa3aTeJIeM.

OyHkuus y =+/x . CBoCcTBa KBaIpaTHOT'O KOPHS
PanmonanwsHbie yncna. [lonaTHE KBaApAaTHOTO KOPHA U3 HEOTPULIATEIBHOr0 uKcia. Mppammo-
HaJlbHbIE Yncaa. MHOXKECTBO IeHCTBUTENbHBIX uncell. DyHKIHsS y = +/ X €€ CBOMCTBa U rpaduK.

Boeimyxiiocts gynkuuu. O6nacts 3Hauenunit pynkunu. CBoiicTBa KBaJpaTHBIX KopHel. [Ipeod-
pa3oBaHue BBIPAKEHUN, COAECPIKAIIMX ONEPAIUI0 H3BJICUEHUS KBapaTHOro KOpHs. OcBOO0X-
JIeHHE OT UPPALMOHAIBHOCTH B 3HaMeHaTelne 1poou. Moaynb nelictButensHoro yncia. I'padux

Gyukuuu y = |x| dopmyna /x ? =k | y

KBagparuunas pynkuus. @ynkuusaV = _
X

OyHkuus y = ax ? ee rpacduk, coiictea. OyHKuus Y = CBOHCTBA, rpaduk. I'mmepbora.

X
AcumnroTa. [Toctpoenue rpadukoB Gyukumii y = fi(x + 1), y = f(x) + m, y = f(x + 1) + m, y = -f(x)
1o u3BectHoMy rpaduky pynkuuu y = f(x). KBagparueiii Tpexunen. Kanparuunas ¢pyHkims, ee
cBoiicTBa u rpaduk. [Tonstue orpanndyeHHon Gpynkuu. [loctpoeHue u ureHue rpa@ukoB Ky-

y=_,y=ax2+bx+c,
X

COYHBIX (PYHKIUH, cocTaBneHHBIX U3 QyHKImi y= C, y = KX+ m,

y =+/x I'paduueckoe penienre KBaJpaTHbIX YpaBHEHUH.

KBanpaTHsle ypaBHEHUS



KBanpatHoe ypaBHeHnue. [IpuBeneHHoe (HeIpuBeeHHOE) KBaapaTHOe ypaBHeHue. [lomHoe (He-
II0JIHOE) KBaJipaTHOE ypaBHeHue. KopeHb kBajgpaTHOro ypaBHeHus. Pemienue kBagpatHoro
YPaBHEHHsI METOJIOM Pa3JIOKEHUS HA MHOXKHUTEIIN, METOOM BBIIEICHUS IIOJIHOTO KBapaTa.
JuckpumuHanT. PopMyIbl KOpHEH KBAAPAaTHOIO YPABHEHUS. ANTropuTM peleHus pauuo-
HaJIbHOTO ypaBHEHMs. bukBaapaTHoe ypaBHeHUE. MeTo/ BBEIeHNUsI HOBOM IIepeMeHHOM. Panno-
HaJIbHbIE YPaBHEHUS KaK MaTeMaTHUECKUEe MOJEIH peallbHbIX cuTyanuil. YacTHele cixydau ¢op-
MyJIbI KOPHEHN KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pa3noxenue kBaapaTHOro TpexusieHa
Ha JINHEWHble MHOKHATEIU. MppanmonansHoe ypaBHeHHE. MeToz BO3BEICHUS B KBaIpar.
HepasencrBa

CaoiicTBa unCcIOBBIX HepaBeHCTB. HepaBeHCTBO ¢ nepeMeHHOM. PerieHue HepaBeHCTB ¢ nepe-
MeHHOH. JInHeliHoe HepaBeHCTBO. PaBHOCHIIbHBIE HEpaBeHCTBA. PaBHOCHIIBHOE TpeoOpazoBaHue
HepaBeHcTBa. KBajipaTHOE HEpaBEHCTBO. AJITOPUTM pELIEHUs KBaIpaTHOIO HepaBeHCcTBa. Bos-
pactaromas GyHkuus. YosiBatomas ¢yHkius. McciaenoBanue GyHKIMI Ha MOHOTOHHOCTH (C
HCII0JIb30BAHUEM CBOMCTB YMCIIOBBIX HEpaBeHCTB). IIpulikeHHble 3HaueHUs AECTBUTEIbHBIX
YHCcel, HOrPEHIHOCTh MPUOJINKEHUS, TPUOIMIKEHHE [0 HEAOCTATKY U U30bITKY. CTaHIapTHBIN
BU/JI YHCIIA.

8 KJ1acc reomMeTpuAa

YeTrlpexyroabHUKU. MHOTIOYrObHUK, BBITYKJIBI MHOIOYrOJbHHMK, YEThIpeXyroibHUK. Cymma
YIJI0B BBIITYKJIOTO MHOTOYTOJIbHUKA. BIMiCaHHBIE M OMHMCAaHHBIE MHOTOYTOJIbHUKH. [IpaBuiibHBIC
MHoroyroiasHuku. Ilapannenorpamm, ero cBoiicTBa M npu3Haku. [IpsMOYroiabHMK, KBaJpar,
pPOMO, X CBOKMCTBA M NpPU3HAKU. Tparenus, CpeaHss JIMHUS Tpalnelnn; paBHOOSAPEHHAs Tparie-
1usi. OceBasi U IEHTpaJIbHA CUMMETPHUS.

[Tnomanes puryp

[TonsiTre o muomaay mwiockux ¢uryp. PaBHococTaBieHHble U paBHOBeNuKHUe Gurypsl. Ilnomans
npsMoyrosibHuka. [lnomanp napamienorpamma, TpeyrojibHUKa U Tpamnenuu (OCHOBHbIE (popMy-
761). DOpMyIIbl, BbIpaKaOILIME IUIOMIAb TPEYrOJIbHUKA: Yepe3 ABE CTOPOHBI U YIOJI MEXAY HH-
MU, Yepe3 MEepUMETp U pajnyc BIUCAHHOM OKpyXHOCTH, (popmyna ['epona. [lnomans ueTsipex-
yronbHHKa. CBsA3b MEXKIY IUIOMIAIIMU OI00HBIX (Uryp.

[Tono6HbIE TPEYTOIBHUKH

Teopema daneca. [Togodue TpeyronpHuKoB; KodhduiuenT nogodus. [Ipusnaku nogodus Tpe-
yroiasHHKOB. Teopema [Tudaropa. IlpuzHak paBeHcTBa NPSAMOYTOJIBHBIX TPEYrodbHUKOB. CHHYC,

KOCHUHYC, TAHI'CHC W KOTAHI'CHC OCTPOTO Yyrjia mpsAMOYroJIbHOI0 TPEYrojJbHUKA U YIJIOB OT 6 a0

90 ° Pemenue MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. 3aMedaTelIbHbIe TOUKU TPEYTOJIbHUKA:

TOYKH MePECeUEHUs CEPEANHHBIX MEPICHINKYISIPOB, OUCCEKTPHUC, MEHAH.

OKpyXHOCTb U KpYyI'

Hentp, pannyc, nuamerp. LleHTpanpHbIN, BIIMCAHHBIN YroJjl; BEJIMYMHA BIMCAHHOrO yria. B3a-
MMHOE TIOJIOXKEHHUE NPSIMON U OKPYKHOCTH, JIBYX OKpyxHocTel. KacarenbHas u cekymas K OK-
PY’KHOCTH, PaBEHCTBO KacaTEJIbHBIX, IPOBEAEHHBIX U3 OJHOM TOYKH. MeTpuuecKkue COOTHOLIE-
HHS B OKPY>KHOCTH: CBOMCTBA CEKYIINX, KACATEIbHBIX, XOPI.

OKpYXKHOCTb, BIIUCAHHASA B TPEYTOJIBHUK, U OKPYXHOCTbh OIMKMCaHHAas OKOJIO TPEyrojbHuKa. Brin-
CaHHbIC U ONUCAHHBIE YETHIPEX YT OJIbHUKH.

9 ximacc anrebpa

PAILIMOHAJIBHBIE HEPABEHCTBA 1 X CUCTEMBI

YucnoBble HEpAaBEHCTBA U UX CBOMCTBA. ClIOKEHHE M YMHOKEHHE YHMCIIOBBIX HepaBeHCTB. O1e-
HHMBaHHUE 3Ha4YeHUs BbIpaxkeHus. HepaBeHCTBO ¢ 0lHOM mepeMeHHO#l. PaBHOCHIIbHBIE HEpABEH-
cTBa. YncnoBele NMPOMEXYTKU. JIMHEWHBIE U KBaJpaTHBIC HEPABEHCTBA C OJHOU IEPEMEHHOM.

CucreMbl HEpaBEHCTB € OJIHOM EPEMEHHOM.
CUCTEMBI YPABHEHUI



Cucrembl ypaBHEHUH ¢ IByMs IepeMEeHHBIMH. [ padudeckuii MeTo ] penieHus CHCTEMbI ypaBHe-
HUU ¢ JByMs IEPEMEHHBIMU. Perienne cucteM ypaBHEHHM METOOM IOJCTaHOBKH U CIIOXKE-

Hus. Cucrema JIByX ypaBHEHUH C IByMsl IEPEMEHHBIMH KaK MOJIEb PEabHON CUTYyalluu
UMCJIOBBIE ®YHKIINUN

OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXIy BenuuuHamu. [lonstue ¢pyHkuuu. OyHKIUS Kak MaTe-
MaTHYeCKasi MOJIENIb peaNbHOro mporecca. O6macTb onpeneneHuss u 00JacTb 3HA4eHUH (hyHK-
. Crioco6s! 3amanus ¢ynkuuu. ['paduk ¢pynkuuu. [loctpoenue rpadukoB GyHKIMIA C 10-
MoIbl0 npeodpazoanmii ¢puryp. Hymu dyakiuu. [IpomMexxyTku 3HAKOMOCTOSIHCTBA ()YHKITHH.
[TpomexyTKH BO3pacTaHHs U IPOMEKYTKU yObIBaHUS (PYHKLIUH.

I[TPOT'PECCUA

[lonsTe unciaoBoi mocneaoBarenbHOCTU. KoHEuHble M OECKOHEUYHBIE IOCIIEOBATEIbHOCTH.
CriocoObl 3amaHus TOCIEAOBATENBLHOCTH. ApupMeTHyecKass U T€OMETPUYECKasi MPOrPEeCcCHi.
CBoiicTBa WICHOB apu(PMETHUECKON U reoMeTpuueckor mporpeccuit. opmyssl o0IIero yjieHa
apu(METHUECKONW U TeOMETPUIECcKOil mporpeccuii. opMyabl CyMMBI N —IEPBBIX YICHOB apud-
METHYECKOH M reomerpuueckoi mporpeccuif. Cymma OECKOHEYHON reoMEeTpUYecKoil mporpec-
CUM, Y KOTOpOH . IIpencraBnenne OECKOHEYHON NEPUOIUYECKOM IecATUYHON Apolu B
BHJIC OOBIKHOBEHHOM IpOOH.

RJIEMEHTBI KOMBUHATOPUKU, CTATUCTUKU ¥ TEOPUU BEPOSITHOCTEM
[IpencraBnenne qaHHBIX B BUAE TAOMHII, nuarpamm, rpadukoB. CiydaitHas n3mMmeHunBocTh. Cra-
TUCTUYECKHE XapaKTEpPUCTUKHU HaOOpa JaHHBIX: cpeaHee apu(pMeTHdyeckoe, MeauaHa, HanboJb-
1iee 1 HauMeHblllee 3HaueHus, pa3Max. [IpeacraBieHue o BBIOOPOUHOM HCCIIEA0BAHUN.

[Tonatue o cimyyaifHOM ombITe U ciay4daiiHOM coObITHH. YacToTa ciydaiiHoro coobrtus. Cratu-
CTMYECKHH MOAXO0JI K MOHATHIO BEPOSITHOCTH. BepoATHOCTH MPOTUBONOIOKHBIX coObITHi. Hesa-
BHUCUMBIE COOBITHS. YMHOKEHHEM BeposTHOCTel. JlocToBepHbIe 1 HEBO3MOXHbBIE COOBITH. PaB-
HOBO3MOXXHOCTb COOBITHH. Kitaccuueckoe onpezeneHne BEpOSITHOCTH.

Pemenne xoMOMHATOpPHBIX 3aj1ad nepedbopoM BapuaHTOB. KomMOMHaTOpHOE MpPaBUIO YMHOKE-
Hus. [lepecTaHOBKM U pakTOpHA.

9 kiacc reomeTpus
BEKTOPBI
Jlinna (Moayns) BekTopa. PaBencTBo BektopoB. Komnuneapubie BekTopsl. KoopauHars! BeKTO-
pa. YMHOKEHHE BEKTOpa Ha YUCIIO, CyMMa BEKTOPOB, Pa3I0KEHHE BEKTOpa MO JBYM HEKOJIIU-
HEapHBbIM BEKTOPaM.
METO/]I KOOPJUHAT
VYpaBHenue npsmoin. Koopaunatel cepenunbl oTpe3ka. dopmyna pacCTOSIHUS MEXKIY IBYMs
TOYKaMH IJIOCKOCTH. YpaBHEHHE OKpPYKHOCTU. 300peTeHne Metoga KOOpAUHAT, TO3BOJISIONIe-
ro NepeBOAUTHh reoMeTprueckre o0beKThl Ha A3bIK anreOpsl. P. [lexapt u I1. ®epma. [Tpumepsr
Pa3IMYHBIX CUCTEM KOOPJIMHAT Ha MJIOCKOCTH.
COOTHOIIEHUE MEXIY CTOPOHAMU U YTJIAMU TPEYT'OJIBHUKA. CKAJISIPHOE
[MPON3BEJAEHME BEKTOPOB.
CuHyC, KOCHUHYC, TAHI'€HC, KOTAHT€HC OCTPOTO yTIJla MPSIMOYTOJIbHOIO TPEYTrOJIBHUKA U YIJIOB OT
0 mo 180°; mpuBeneHHE K OCTpOMY yriy. Pemienue npsMOyrojibHbIX TPEYroabHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOpPMyIIbI, CBA3BIBAIOIIME CUHYC, KOCHUHYC, TAHI€HC, KOTAaH-
T€HC OJHOI0 M TOro K€ yrija. PellleHne TpeyrojibHUKOB: TEOpEMa KOCHHYCOB U TEOpEMa CHHY-

COB. 3aMeuaTeNbHbIE TOYKU TpeyrojbHUKa. CKalsipHOE IPOU3BEACHNUE BEKTOPOB.
JUIMHA OKPYXXHOCTU U TVIONIAIb KPYT'A



YeteipéxyronbHuk. [lapamienorpamm, ero cBoiicTBa u mpu3Haku. [I[psiMOyroinsHUK, KBaapar,

poMO, UX CBOICTBA U MpHU3HaAKU. Tpanenus, cpeaHss JIMHUS Tparneuuu. MHOTOyTOJIbHUK.

Brinyxiibie MHOroyrosnbHUKU. CyMMa yriioB

BBIITYKJIOTO MHOTOYTroJIbHUKA. [IpaBuibHble MHOTOYTrOIbHUKH. [IMHA OKPYKHOCTH, YHUCIO T; JJIMHA
JIyTH OKpyXHOCTU. OKpyXHOCTh M Kpyr. [yra, xopma. Cekrtop, cermeHt. lleHTpanbHblii yro,
BIMCAHHBIA yroJi, BEIMYMHA BIMCAHHOTO yriia. B3aumHOe pacnoiioKeHue NMpsSMON M OK- PYKHOCTH,
IBYX OKpyxkHOcTel. KacaTenbHas u cexymas K OKpy>KHOCTH, UX CBOMCTBA. BriicaH- HbI€ U ONMCAHHbIE
MHOTOYroJbHUKHU. OKpYXKHOCTb, BIHMCAHHAas B TPEYTOJIbHUK, U OKPY)KHOCTb, OIMCAHHAs OKOJIO
TpeyroibHUKa. BrincaHHble 1 onMCaHHbIE OKPYKHOCTH IIPAaBUIIBHOI'O MHOT'O- YTOJIbHHKA.
JABWXEHU A

I'eomeTrpuueckue npeodpazoBanus. [lonarue o paBeHcrse Quryp. [lonarue o nBUKEHUH: oceBas U
LEHTpajdbHasl CHUMMETPHH, NapaiebHbId mepeHoc, MmoBopoT. [lonstue o mnomobuu duryp u
TOMOTETHUH.

HAYAJIbHBIE CBEJAEHUWA N3 CTEPEOMETPUN

HarnsigHele mpencraBieHUs O NPOCTPAHCTBEHHBIX (QUrypax: KyO, Napajuiesenunesn, Mnpu3Ma, IH
pamua, map, cdepa, Konyc, HuIuHAp. M300pakeHue npocTpaHCTBEHHBIX GUryp. Ilpumeps ce yeHui.
Muororpannuku. [IpaBunbHble MHOrOrpaHHuKU. [Ipumepsl pa3BEPTOK MHOTOIPAHHUKOB, IMIIMHPA U
konyca. [lonsrue 06béma; enunuibl 00béMa. OOBEM IPSIMOYTOILHOTO Mapalienenumnena, Kyoa.

TemaTnveckoe IIIaHMPOBAHUE



Ne HaunmeHnoBaHue pa3iesioB, TeM y4eOHOI0 3aHATHUS Koauu
n/n eCTBO
yacosn
JIlunuu 9
1 Bunsl muawmii. 1
2 BHyTpeHnHss 1 BHEIIHSSA 001acTh 1
3 [Tpsimast. Yactu npsiMoid. 1
4 Jlomanas. J{nmrHa ToMaHOM 1
3) Kaxk cpaBHuBaTh 1Ba oTpe3ka. ENMHULBI JUIMHBL. 1
6 Jnmuna otpeska. Kak U3MEHUTH JUIMHY KPUBOM. 1
7 OKpy’>KHOCTb U KpYT. 1
8 Pannyc u nuameTp OKpy>KHOCTH. 1
9 KoHTpoabHaa paboTta no teme « JINHUU» 1
10 Pumckaa Hymepauuma. [lecATMuHaa Hymepauums. 1
11 Kak 3anuchIBalOT U YUTAKOT YHCIA 1
12 HatypaJjabHblii ps. 1
13 CpaBHeHue uucen. 1
14 CrapToBast KOHTpOJbHas paboTa 1
15 KoopauHatHas npamas. 1
16 OKpyrneHuve HaTypanbHbIX Yyucen 1
17 Komb6uHatopHble 3agauv 1
18 JlepeBo BO3MOXHBIX BAPHAHTOB 1
19 3amaua, moxoxas Ha 3a7a4y O pacluCaHuu 1
20 PeweHne KOMBUHATOPHbIX 33434 1
21 KoHTponbHas pabota no teme « HatypanbHble yucna» 1
22 CBs3b CITOKCHUS ¥ BEIYATAHUS 1
23 Co’)keHHE U BIYUTAHHUE 1
24 [Ipukuaka u oneHka 1
25 VYMHOKEHHE 1
26 Jlenenue 1
27 CBsi3b YMHOXKEHUS U JCICHUS 1
28 VYMHOXEHUE U JIeJIeHUE 1
29 [Topsinok peiicTBuit 1
30 [Topsiiok AeHCTBUI B BEIYUCICHHSIX 1
31 [TonsiTue creneHu 1
32 Bripaxkenusi, coaeprkaIiie cTerneHun 1
33 Crenenp uncna 1
34 Crenens uncna 10 1
35 Brruncienne 3HaueHU BRIPAKEHUM, COACPIKAIIUX CTCTICHH 1
36 3agaun Ha OBUKEHUE 1
37 3amaun Ha ABMKEHUE TPOTUBOIIOJIOKHBIX HAIPABICHUSIX 1
38 JIB>KEeHHE 110 peKe




39 3amaun Ha BCTPEYHOE JIBUKCHHE 1
40 3ajaun Ha OJIHOCTOPOHHEE JABUKEHUE

41 KoHnTtposbHast pabota 1o Teme « JIelicTBUs ¢ HaTypaJIbHBIMU YuciaMu» | 1
42 Pemenue 3anumMarenbHbIX 3a0a4 1
43 IIepemecTuTenbHOE U COUETATEIIBHOE CBOMCTBA 1
44 PacnpepgenutenbHoe CBOMCTBO 1
45 YMHOKEHHE U JIeJIEHHE, CBONCTBA 1
46 3ajgauu Ha 4acTu 1
47 [IpakTHueckoe MpUMEHEHHE 3a/1a4 Ha YaCTH B )KU3HU 1
48 [TpoBepounHas padota o Teme « Mcronbp3oBaHue CBOMCTB JICHCTBHIA 1
49 3amaun Ha ypaBHUBAHHE 1
50 Pemienue 3a1a4 pa3HbIX THUIIOB 1
51 3aAaum Ha YacTU U ypaBHUBaAHMUE B NOBCEAHEBHOM }KU3HU 1
52 KoHTtposbHas padota mo teme « Mcrmoab30BaHie CBOMCTB ACHCTBUI» 1
53 Vel buccekrpuca yria 1
54 Kak 0603HauaroT u CpaBHUBAIOT YTJIbI 1
55 Buast yrinos 1
56 [Toctpoenue yrios 1
57 W3mepenue yrios 1
58 DNEMEHTBI MHOTOYT OJIbHUKA 1
59 [lepumeTp MHOTOYTOJIBHHUKA 1
60 BbinyK/1ble MHOTOYro/ibHUKU 1
61 KontponbHas padoTa o TeMe « YTJIbl U MHOTOYTOJTbHUKI 1
62 Jenutenu yucna 1
63 HauOonpmmii o0muii 1eauTenn 1
64 Kpatnbie uncna 1
65 Haumensiee oOriee kpaTHoe

66 [IpocTeie 1 cocTaBHbIE UnCIa 1
67 PaznoxeHnue yncna Ha MPOCThIE MHOXKUTEIN 1
68 Pemero Dpatochena

69 JlennuMocTs CyMMBI 1
70 JlenmMMoCTh TPOU3BEACHHUS 1
71 [Tpusnaku aenmumoctu Hal(,HaS, HA2. 1
72 [Ipu3naku nenumoctu Ha9 u Ha3 1
73 [IpuMeHeHne MPU3HAKOB ACITUMOCTH 1
74 Jlenenue ¢ ocTaTkoM 1
75 OcraTku OT AeJIEHUs 1
76 KonTtponpHas pabora no Teme « JleTMMOCTb YHCET 1
77 Knaccugukanus TpeyroibHUKOB IO CTOPOHAM 1




78 Knaccudukanus TpeyroibsHUKOB 10 yriiam 1
79 [IpssmoyronsHUKH 1
80 [TepumeTp nmpsAMOyTOIBHUKA. 1
81 Jlnaronanu npsiMOyroJjibHUKA.
82 PaBencTBo ¢uryp 1
83 [Ipusnaku paBeHcTBa HUTYD. 1
84 [Mnomane Gurypsi. 1
85 [Tnomaap NpsSMOYToIbHUKA 1
86 PewleHue 33434 Ha HaXxoXKAEeHMe NAOWAAMN U NepumeTpa 1
87 KoHTposbHast pabota 1o Teme « TpeyroJlbHUKU U 4eThIPEXYTOIBHUKI) | 1
88 JleneHue 1meyoro Ha J0JIu. 1
89 Uro Takoe 1podh 1
90 [IpaBunbHbIE U HETIPaBUIIbHBIE IPOOH. 1
91 N3o0pakenune npodeit TouKaMu Ha KOOPIMHATHOW MIPSMO 1
92 Jomu u pobu 1
93 Pemenue 3a1a4y mo TeMe « 107U ¥ IpOOH» 1
94 OCHOBHOE CBOMCTBO ApOoOH 1
95 PaBHbIC 1pOOH 1
96 [IpuBenenue apodeii k 00IEMy 3HAMEHATEITIO 1
97 Coxkparnienue apodeit 1
98 Permenune 3anay no teme «OCHOBHOE CBOWMCTBO IPOOM» 1
99 CpaBHenue 1po0eli ¢ OMHAKOBBIMUA 3HAMEHATEIISIMH 1
100 [TpuBenenue npobeii k 001IEMY 3HAMEHATEIIO 1
101 CpaBHeHue 1po0eii ¢ pa3HbIMU 3HaMEHATEeNIIMU 1
102 HexkoTopsie apyrue npuémsl cpaBHEHU Apooeit 1
103 Jlenenue u 1pobu 1
104 [IpencraBienne HaTypaJIbHBIX YUCE APOOIMHU 1
105 Pa3Hble 3a4a4n Ha Apobu 1
106 Pemienue 3a1au mo Teme «apoom» 1
107 KonTtponbHas padora no teme « poOu» 1
108 . 1
CrnoxeHue ¥ BRIMUTAHHUE APOOCH ¢ OTMHAKOBBIMH 3HAMECHATEIISIMU
109 Pemenue 3amau mo teme «CrnokeHue U BRIYUTaHUE APOOEii ¢ 1
OJIMHAKOBBIMH 3HAMEHATEIISIMI
110 . 1
CrnoxeHre U BBIYATaHHE APOOEH ¢ pa3HBIMH 3HAMEHATEIISIMH
111 Pemenue 3amau o teme «CrnokeHue U BBIYUTaHHUE APOOCii ¢ pasHBIMU 1
3HAMEHATEISIMU»
112 JeiictBus ¢ qpoosmu 1
113 Pemraem 3agaun ¢ gpo0simu
114 CwmemanHas 1po0b 1
115 1

3anuch CMEIIaHHBIX IpoOel B BUJIE 1IeNI0i U IpOOHOM yacTu




116 Brigenenue 1enoit yacTu U3 HeMpaBUILHOU Jpoou 1
117 I . .
pencTaBieHle CMEIIaHHOW ApoOu B BUJIE HETPABUIHHOM.
118 CrnosxeHre CMeIIaHHBIX Apo0eit
119 Brruntanue cMemanHbIX Apooei 1
120 BrrunTanue u3 1eoi cMemanHon Jpoou
121 Pemenue 3amay Ha qpodu
122 [IpaBuno ymHOKeHUS TpoOeit. 1
123 YMHOXeHUE Apooeit
124 YMHOXEHHEe ApoOU HACMEIIEHHYIO IPOOE.
125 v 1
MHOKEHHUE ApoOU Ha HATYPaTbHOE YHCIIO
126 . 1
Paznbie aeiicTBus ¢ ApoOSIMH
127 Pewmenue 3amau 1
128 B3auMHo oOpaTHbIe 1poOH. 1
129 [TpaBuiio nenenus npodeit 1
130 Pemenue 3a1au Ha neneHue apodei 1
131 Paznbie nerictBus ¢ 1poOsMu 1
132 Haxoxnenue yactu nenoro
133 Pemenue 3agau no reme « HaxoxxieHnue 4acTu ueaoro» 1
134 Haxoxaenue 11enoro mo ero 4actu 1
135 1
Pemenune 3anay no teme «Haxosk/1eHue 1e0ro 1Mo ero 4acTu»
136 PaszHble 3a7aun Ha YacTu 1
137 [lesoe OT 4KciIa ¥ 4acTh OT IEJI0TO 1
138 PaszHble THUIEI 3a1a4 1
139 3a7a4y Ha COBMECTHYIO PaboTy 1
140 3aaun Ha IBIDKEHUE 1
141 CrapuHHBIE 321241 Ha IPOOH 1
142 KonTtponbHast padora o Teme « JleHcTBUs ¢ APOOIMU» 1
143 I'eomeTrpuueckue Tena 1
144 MHororpaHHUKH 1
145 N306paskeHue NpoCTpaHCTBEHHBIX TEJ
146 [Mapannenenunen, kyo 1
147 1
[Tnpamuna
148 W3mepenus napauienenunena 1
149 Enuanner ooséma. 1
150 Pa3zBepTku NpsSMOYTOIBHOTO MapaljieIenuIea U MTUPAMHU/IbI 1
151 KonTtponpHas pabota no Teme « MHOTOrpaHHHKID 1
152 Kak yctpoens! Tabnuiisl. UTeHne Talmuiy 1
153 Kak cocraBisats Tabnuipl. CTonOUaTeie JUarpaMmmbl
154 KpyroBeie quarpamMmbL, YTE€HUE U IOCTPOEHUE IUArPaMM 1
155 Ornpoc 001IeCTBEHHOTO MHEHUS 1
156 COop u npeacTaBieHrne 00IIECTBEHHOTO MHEHHS 1
157 CocTaBneHue Tabau, 1




158 [IpencraBnenue 0OMIECTBEHHOTO MHEHHUS B BUIE TaOIHUIT 1
159 [IpencraBnenne HHGOPMALIUU B BHIE IUATPAMM 1
160 [ToBTopenwue. Jlunuu. Bunbl muamii 1
161 Harypanbnbie uncna. JlelicTBus ¢ HUMU 1
162 KoHTposbHast pabota 3a Kypc 5 Kiacca

163 CBoiicTBa neiicTBUNA 1
164 JleticTBHSI ¢ HATYPAJILHBIMU YU CIAMHU 1
165 Hcnonp3oBanue cBONCTB A€HCTBUIN IIPY BHIYUCICHUSIX. 1
166 JevicTBus ¢ 1poOsMu 1
167 Pemenue 3amay mo reme « JlecTBUsA ¢ ApoOSIMU» 1
168 IToBrOpenue temsl: « TpeyroapHUKHU U YETBIPEX YT OIIbHUKI 1
169 [ToBTOpenue Temsl : « OOBEM mapayuIeenuIeaar» 1
170 IToBTOpEHME TEMBI : « J[€TMMOCTD JTUHUI»

171 O0BOIUM JTHHUHA 1
172 Marunveckue KBaapaThbl 1
173 [Tocnenuss mudpa 1
174 Paszpesaem kBagpar 1
175 [Toctpoenwue Ha kierdaToi Oymare. CTapuHHBIE 33]]a9u HA APOOH 1




TemaTHuyeckoe MIAHUPOBaHUE 6 KiIacC

Neni/mn HaumeHoBaHue pa3jiesioB, TeM Y4eOHOI0 3aHATHS
IloBTOpEHUE
1 IToBropenue. TpeyronbHuky 1 ux BUAbl. [IpAMOyronbHUKH. 1
2 [ToBTopenue.CpaBHeHue ApoOei. 1
3 [ToBTopenue.CnokeHrne cMeIaHHbIX IPOOeH. 1
4 [ToBTOpenue.Boruntanue cMemanHbIX ApoOeii. 1
Jlpo0u ¥ NPOLEHTHI
5 UTo MBI 3HaEM O IPOOSX 1
6 OCHOBHOE CBOMCTBO JApOOH 1
7 Breruucnenus ¢ apo6simu 1
8 [IpaBuna geicTBuil ¢ 1poOSIMU 1
9 "MHoro3taxusie" 1poou 1
10 Pemenue 3anau 1
11 OcHoOBHBIE 3371a4K Ha IpoOu 1
12 HaxoxeHue yactu OT Yyucia 1
13 Haxosaenue gmciia mo ero 4actu 1
14 Kakyto yacTh 0JHO YHCIIO COCTABIISET OT APYTrOro 1
15 BxoaHasi KOHTpoJibHasi paboTa 1
16 YTto Takoe MpoIEeHT 1
17 Haxoxnenue npomeHTa ot 4uciia 1
18 3a/aun Ha TIPOLICHTHI: CIIOCOOBI PEIICHUS 1
19 Pemenune 3a1ay Ha IPOLEHTHI 1
20 CaMocCTOATEIbHOE PEIIEHUE 3a4a4 Ha IIPOLIEHTHI 1
21 CronbuaTpie TUarpaMMel 1
22 Kpyrossie quarpamMmsl 1
23 YreHue U MOCTPOCHUE CTOIOUATHIX JUarpaMm 1
24 Pemenue 3amau Ha ApoOH M TPOIEHTHI. 1
25 KonTpoJsbHasi pabora no teme: «/[podu 1 npoueHTHD 1
[IpsiMble HA MJIOCKOCTH U B MPOCTPAHCTBE
26 [Tepecekarommecs mpsiMbIe 1
27 [TapannenbHble MpsIMBbIE 1
28 PaccrosHre Mex 1y napaielbHbIMA TPSMBIMA 1
29 PaccrosiHre B mpocTpaHCTBE 1
30 Pemenue 3am1ay mo Teme « PacctosiHue MexIy MPSMBIMID) 1
31 Pemenue 3amau o teme «IIpsiMble Ha MIIOCKOCTH U B IPOCTpaHCTBE» | 1
JecsaTHYHBIE IPOOH
32 JlecaTuaHas 3anuch qQpodeit 1
33 N300paxeHne qeCATUYHBIX IpoOei ToukaMu Ha KOOPAMHATHON 1
npsIMOi
34 [lepexo OT OAHUX €IMHULL U3MEPEHUS K JPYTHUM 1
35 [TepeBo OOBIKHOBEHHOM APOOU B ACCATUYHYIO. 1
36 BripakeHune BeTHYHUH TIPOOSIMH. 1
37 PaBHbIC necsaTuyHbIe 1pOOH 1
38 CpaBHEHUE U yIIOPsAJOYMBAHNE IECATHUHBIX IpoOei 1
39 Pemenue 3amau o teme: «JlecsaTuunbie 1poOu» 1
40 KontposbHas padora no teme: «/lecaTuaHble 1po0H» 1

JelicTBHS ¢ 1eCATUHYHBIMHU APOOSIMU




41 CroxeHue IeCITHIHBIX Tpo0ei 1
42 Brruutanue gecsaTHUHBIX ApoOeit 1
43 JeticTBUs ¢ OOBIKHOBEHHBIMH M JICCATHYHBIMHU APOOSIMU 1
44 Pemenune 3amau 1
45 YMHOKeHUE AecaTHIHON apodu Ha 10,100. 1
1000 u T. 1.
46 Jenenue necarnanoit apodu Ha 10,100, 1
1000 u T. 1.
47 YMHOK€EHUE U JIeJIeHne AecsITuUHOM 1poou Ha 10,100 1
48 YMHOXEHHE AeCATUUHBIX IpoOeii 1
49 YMHOXKEHHUE AECATUIHON JPOOH HA HATYypaIbHOE YHCIIO 1
50 Pa3Hbie nelicTBHs ¢ 1ECATUYHBIMU APOOSIMU 1
51 Pemenue 3amau 1
52 YMHOKEHUE AeCATUYHON ApoOU Ha OOBIKHOBEHHYIO 1
53 Pemenue 3a1ay Ha yMHOKEHUE IECATUUHBIX IpoOeit 1
o4 Jlenenue necaTnyHbIX 1poOel, KOraa YacTHOE BhIpaXkaeTcs 1
JECATUYHOMN IPOOBIO
55 Jenenue necaTnyHoON qpodu Ha HATYPaIbHOE YUCIIO 1
56 Jlenenue necaTnyHON ApoOU HA AECATUYHYIO 1
57 Brruncnenue 4acTHOTO JECSITUUHBIX ApoOel B o01eM ciayyae 1
58 Pasnbie neiictBus ¢ qpodsMu 1
59 Pemrenue 3amau 1
60 YMHOXEHUE U JCCATUYHBIX APOOCH U eeHne 1
61 CamocrosrenbHas pabora 1o reme «JledcTBus ¢ ApoOIMu» 1
62 Kak oxpyriisiioT nqecatuaabie [poou 1
63 [TpaBWIO OKpYTICHHUE ECATUIHBIX IPOOCH 1
64 Haxoxaenue npuOImkEHHOTO YaCTHOTO 1
65 OxpyrieHne AeCATUIHBIX APoOei 1
66 Pemenue 3anay no teme: «JlecTBUS C IECATUIHBIMU APOOIMI) 1
67 KonTpoJsbHasi pabora no teme: «/leficTBus ¢ 1eCATHYHBIMHA 1
APOOAMM»
Oxpy:KHOCTH
68 B3anmHOe pacrosiokeHne NpsiMoi U OKPYKHOCTH 1
69 [TocTpoeHne kacaTenbHON 1
70 JIB€ OKpY>KHOCTH Ha IJIOCKOCTH 1
71 Touku paBHOYJAJIEHHBIE OT KOHIIOB OTpE3Ka 1
72 [TocTpoenue TpeyronbHUKa 1
73 HepaBeHCTBO TpeyTrobHHUKA 1
74 Kpyrasie Tena 1
75 KonTposbHasi pabora mo teme: «OKpyKHOCTb» 1
OTHoOIIEHNS ¥ POEHTHI
76 Pemrenune 3agau
77 Yto Takoe OTHOIICHUE 1
78 OTHOIIEHUE IBYX YHCEI 1
79 JleneHne B JaHHOM OTHOIIICHUH 1
80 OTHOIIICHUE BEIMYNH. 1
81 Urto Ha3BIBaOT MacmTabom 1
82 [IpencraBneHue NporeHTa AeCATHUHONW APOOBIO 1
83 Bripaxkenue 1poOH B MPOIEHTAX 1
84 Pemenue 3a1a4 no teme «IIpoueHTHI U AeCATHUHBIE APOOH» 1
85 KonTpoabHnas padora no reme: «OTHOIIECHUS ¥ MPOLEHTHI)
86 MareMaTHueCKUE BHIPAKCHUS
87 MatemaTuyeckue npeioKeHUs




88

YucnoBoe 3HaueHHEe OyKBEHHOTO BHIPayKEHUS

89 Brruucnenue 3HaueHU OYKBEHHBIX BBIPAKCHUN

90 Hekortopsie reomerpruueckue GopmMyIibt

91 ®opmyna croumocT. PopmyIia myTH

92 Cocranenue hopmyi

93 Beruucienne nmo hopmynam

94 Yucno nu. PopMyiia JIMHbI OKPYKHOCTH.

95 dopmynsl TUIOMIAAN Kpyra U 00bEMa 1apa

96 Brruncnenue npoueHToB OT 3aJaHHON BETUYHUHBI

97 YBenuyeHre 1 yMEHbIICHUE BEJIMYMHBI HA HECKOJIBKO IIPOIIEHTOB 1

98 OxpyrieHue u NpuKuaKa 1

99 CKOJIbKO IPOIIEHTOB OJIHO YUCJIO COCTABIISET OT APYroro 1

100 Pemenue 3anau 1

101 BrIpakeHrE OTHOIIICHUS B ITPOIICHTAX 1

102 OKpyriieHHe U IPUKUJIKA

103 Pemienue 3amayd no reme « OTHOIICHUS U MPOLEHTHI 1

104 VYpaBHEHUS Kak MEPEeBO/] YCIOBHSI 3a/1a4X HA MAaTEMAaTUIECKUNA S3BIK

105 Pemmenne ypaBHeHU. 1

106 Pemenue 3a1a4 ¢ momMoIe0 ypaBHEHUH. 1

107 Pemenue ypaBHeHUH. 1

108 Pemenue ynpaxuenuii no reme: «Bpipaxenus, popmyibl, ypaBHeHUs»| 1

109 KonTpoJsbHas padora no teme: «Boipaxenus, gopmy.ibl, 1
YPABHEHHSD)
Cummerpus

111 Touka, cMUMMeTpUYHAasi OTHOCUTENBHO NpsiMOi. CuMMeTpus 1 1
PaBEHCTBO.

111 3epKanpHasi CUMMETPUS 1

112 CummerpuuHas ¢urypa. 1
[IpsiMOyTOIBHUK, pAaBHOOCPEHHBIN TPEYTOIBHUK, OKPY>KHOCTh

113 CuMMeTpHs B IPOCTPAHCTBE. 1

114 CuMMeTpHsl OTHOCUTEIBHO TOUKH. 1

115 HenTtp cummerpun purypsl 1

116 Pemenue 3anau no teme: «CUMMETpUs 1

117 KonTpoabHasi padora no reme: «Cummerpusp» 1
eanbie ynucia

118 Yucna, NpOTUBOIOJIOKHBIE HATYpPaIbHBIM. 1

119 MHOXECTBO LEJIbIX YnCe. 1

120 Psin nensix ncen. M3o0pakeHue mMenbIx yncel TOYKaMH Ha 1
KOOPJIMHATHOH MPsIMOH.

121 CpaBHeHUE U yHOPSAOYMBAHUE LIETBIX YHCET 1

122 CrnoxxeHue AByX LENbIX YUCE OJIHOTO 3HaKa, Pa3HbIX 3HAKOB. 1

123 Briuncnenue cyMMbl HECKOJIBKUX 1LI€JIBIX YMCEN, BBIYUCICHUE 1
YHCIIOBBIX 3HAUE€HUI OYKBEHHBIX BBIPAKEHUI.

124 [IpaBuiio HaX0XK1€HUS PA3HOCTH ABYX LIEIBIX YHUCEIN. 1

125 Brruncienne 3HadeHU BRIPKECHUM, COACPIKAITNX IEHCTBH 1
CJIO’KEHUS U BBIYUTAHUS.

126 Brruucnenue 3HaueH OYKBEHHBIX BBIPAKCHUH. 1

127 VYMHOKEHHUE LETBIX YHUCET 1

128 JleneHue 1menbIx Yucesn 1

129 PasHble neiicTBUSA C LEIBIMA YHACIAMA 1

130 Brruncnenue 3HaueHU OYKBEHHBIX BBIPAXKCHUN 1

131 Pemrenne 3amad mo teme: «llenvie yncmay 1

132 KonTpoubsHnasi padora no teme: «llenbie unciaa» 1




PanuonaJbLHbBIE YHCIa

133 PanmonanbHbie yncia 1
134 Koopaunarnas mpsimast 1
135 N3o0paxenue paliioOHANBHBIX YHCEN TOYKAMH Ha KOOPAMHATHOM 1
PSMOIA.
136 CpaBHeHUE pallMOHABHBIX YHCET C TOMOIIBI0 KOOPAMHATHON 1
PSIMOH.
137 [Tonarue momyns yucina. 1
138 [IpaBwuia cinoxeHus paliOHATBLHBIX YHCET OJHOTO 3HAKA, Pa3HBIX 1
3HAKOB.
139 CBOICTBA CJIOKEHUS, CBOMCTBO HYJIS TIPU CIIOKEHUU. 1
140 Boluntanue panroHanbHbIX YUCEIL. 1
141 YMHOKEHUE U JIeJICHUE pallMOHAIbHBIX YUCEJl, IPaBUiia 3HaKoB ipu | 1
YMHO>XEHUH JICIICHUH.
142 CBolicTBa yMHOKEHHUSI U JICJICHUS. 1
143 Pemienue 3amad no reMe «Y MHOKEHUE U JICJICHUE PallMOHAIBHBIX 1
qHCcemn
144 [Ipumepsl pa3aUYHBIX CUCTEM KOOPJIMWHAT B OKPYXKAIOIIEM MUDE. 1
145 Yt0 Takoe KOOpANHATHI 1
146 [IpssmMoyronbpHas cucTeMa KOOpAUHAT. 1
147 Koopnunatel TOUKH. 1
148 Pewenue 3amay o reme: «PanroHaibHbBIE YHACIA» 1
149 KountpoabHnas padora no reme: «PaunoHajabHbIe YUCIa» 1
MHOroyroJibHUKA U MHOTOTPAHHUKH
150 [lapannenenunen. [Tapannenorpamm 1
151 CaolicTBa napasuienorpaMma. Buael napamienorpaMmmos. 1
152 Kakoii MHOTOYrOJIbHUK Ha3bIBatOT IIPABUIIBHBIM 1
153 O npaBUIBHOM LIECTUYTOJIbHUKE. OKPYKHOCTDH ¥ MPABUIIbHBIN 1
MHOTOYTOJIbHHK.
154 PaBHOBenMKNE U paBHOCOCTaBJIEHHbBIE (PUTYPbI 1
155 [Tnomanpe napamienorpaMmma U TpeyrojabHHUKA. 1
156 Pemenue 3amau mo reme «Ilnomans napamwiesorpamma u 1
rpEyroTbHUAKA
157 [Ipuzma. IIpu3msl B apXuTEKTYpE. 1
158 I'onoBasi kOHTpPO/ILHAsA padoTa 1
159 Pemenue 3anay no teme: «MHOTOYroJbHUKYA U MHOTOTPAHHUKH 1
Mmno:xecTBa. KomOnHaTopuka
160 MHOXeCTBO, PJISMEHT MHOXKECTBA. 3aJJaHie MHOKESCTBA. 1
161 Brigenenne noaMHOXKECTB 1
162 Onepanuu HaJ MHOXKECTBaMU 1
163 [TonsaTue xnaccupuKayy. 1
164 Pemennie KOMOMHATOPHBIX 3a/1a4 1
165 Pemntenne koMOMHATOPHBIX 3a/1a4 EPeOOPOM BapHAHTOB 1
166 Pemenrie KOMOMHATOPHBIX 3a/1a4 C TOMOIIBIO TOCTPOCHHUS JIEpPEBa 1
BO3MOYKHBIX BAPHAHTOB.
167 TeopeTnko- MHOXECTBEHHBIE MOJIENTH HEKOTOPBIX KOMOMHATOPHBIX 1
3a1a4
IloBTOpPEHME
168 CrnosxeHue ¥ BBIYUTAHUE ACCITUYHBIX Apo0eit 1
169 YMHOKEHUE U IeTICHUE JECATHYHBIX Ipo0Oeii 1
170 OTHoOLIEHNE U TPOLIEHTHI. 1
171 Pemenue 3aga4 Ha IpPOLIEHTHI 1
172 BykBeHHBIE ¥ UUCTIOBBIC BBIPAKEHUS 1
173 JlelicTBUA ¢ pallMOHAIBHBIMU YU CIAMHU 1
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[ToBTOpEHNE TEOMETPUIECKOTO MaTepraa

175

O0001eHUE U CUCTEMATU3ALIUS 3HAHUI.




TemaTnuyeckoe IVIAaHKPOBaHWe aJjredpa 7 kiace

Ne Ha3ssanmue pasaeiia, TeMa y4e0HOro 3aHATHS Kosmnue
CTBO
4acoB
I'maBa 1. JIpobu u miporieHTsI 14 9acoB
1. Jpo6u 0ObIKHOBEHHBIE U JIECATUYHBIE.
2. HeiicTBus ¢ npoosimu. CpaBHEeHHE ApOOCH
3. CreneHs ¢ HaTypaJIbHBIM II0Ka3aTeNEM
4, BeipaxxeHus ,coziepkaliye CTerneHb
5. 3anuce MPOLEHTOB B BUAE APOOH
0. HaxoxieHne npouenra ot yucia
7. [IponieHTBI BOKPYT Hac
8. Bxonnas konTposibHas pabota
0. CrartucTuuecKkue XapakTepUCTHKH
10. | Cnyuaiinele coObITUS
11. | Yacrora ciry4aifHOro coobITUS
12. | Pemenue 3amgau o reme « ApoOu u mpOIIEHTHI»
13. | Pemenue 3agau no treme « podu 1 mpoLeHTh»
14. KonTponbnas pabota no Teme « J[poOu v mpoLeHTh»
I'nasa 2. [Ipsamas 1 0OpaTHas IPOMOPIUOHATEHOCTb
15. PeanbHble 3aBUCUMOCTH B (POPMYJIBI
16. [Ipsmast nponopIMOHaIBLHOCTb.
17. Pemenue 3anay Ha HaXOXIEHUE TPAMON IPOIOPLIHOHATIBHOCTH
18. Oo6patHasi TPONOPLHOHATBHOCTh
19. Pemenne 3a1a4 Ha HaX0XkIEHUE 0OPATHOM NPONIOPIHOHATBHOCTH
20. ITponopuumu.
21 OCHOBHOE CBOWCTBO ITPONOPIIMI
22 Pemenue 3aga4u ¢ MOMOIIBIO POMOPIMT
23 [IponopumonansHOE AeIeHNE
24 KonTponbHas pabota no reme «IIpsimast 1 o6paTHas MpONOPLUOHAILHOCTb
I'maBa 3. Benmenue B anreopy 11 gacos
25 BykBeHHbIE BbIpa)KE€HUSI U UUCIIOBBIE [10JICTAHOBKH
26 Brruncnenne 3aaueHnit OyKBEHHBIX BBIPAKEHUN
27 bykBeHHas 3anuch CBOMCTB JIECUCTBUM HAJl YUCIaAMH
28 [IpeoOpa3oBaHue OyKBEHHBIX BBIPAXKEHUN
29 [IpaBuno npeobpazoBaHusi CyMM
30 [IpaBumo npeobpazoBaHUs TPOU3BEACHUI
31 PackpbiTre ckoOOK B CyMMe U pa3HOCTH
32 [IpaBuiia packpeIThs CKOOOK B IPOM3BEACHUN
33 ITpuBeeHne NOTOOHBIX CIaraeMbIX
34 Vnpoienre BEIpaKeHUM
35 KonTponbHas paboTa no reme «BBenenue B anredpy»
I'maBa 4. YpaBHeHus 9 uacos
36 Anre6panyeckuii coco0 pereHus 3a1aun
37 YpaBHEHUE U €0 KOPHU

38

CocraBnsieM ypaBHCHHUS.




39 Jluneiinoe ypaBHEeHHE
40 Pemenne ypaBHeHuI
41 Pemrenue 3ana4 ¢ MOMOIIBIO ypaBHEHHN
42 Pemrenue 3ana4d ¢ MOMOIIBIO YPaBHEHHMN
43 Penrenue 3a1a4u ¢ MOMOIIBIO ypaBHEHUI
44 Kontponbnas paboTa o Teme « YpaBHEHUs»
I'nasa 5. Koopaunats! ¥ rpaduku 9 yacos
45 Touku Ha KOOPJMHATHOM MPSAMOM
46 PaccrossHre Mexx 1y 1ByMs TOUKaMHU
47 MHoxecTBa TOYEK Ha KOOPJHMHATHOM IIJIOCKOCTH
48 HucnoBbIe IPOMEKYTKH
49 I'paduxu
50 E1te HeckoJIbKO BaKHBIX TpauKoOB
51 I'padmku BokpyT Hac
52 UreHne peanbHBIX TPadUKOB
53 KonTponbHas padora o teme «KoopauHaTs! U rpadukimy
I'maBa 6. MHorounens!r 18 yacos
54 YMHOKEHHUE U IENEHUE CTENEHEH
55 Bo3BenieHue cTeneny B CTENEHb
56 Bo3sBenenue B creneHb NPONU3BEIECHUS U YACTHOTO
57 IIpeoOpa3oBaHue BEIpaKEHUH, COJEPKALIMX CTEIEHU C HATYpaIbHBIM
[I0Ka3aTesleM
58 Onnounens! .CTaHAAPTHBINA BUJ OJHOWICHA
59 Muorowriens! .CTaHAapTHEIN BU MHOTOUYJICHA
60 CrnoxeHue 1 BEIYUTaHHE MHOTOYIEHOB
61 CrnoeHue 1 BEIYNTaHHE MHOTOYIEHOB
62 YMHOKEHUE OAHOUIIEHA HA MHOTOWIECH
63 VYMHOKEHHE MHOTOYJIEHA HA MHOTOYJIEH
64 DopMyJIBI KBaJIpaTa CyMMbI
65 @opMyJIBl KBaJlpaTa pa3HOCTH
66 [IpeoOpazoBanue TpéxuiieHa B KBaApaT JByUICHA
67 [Ipumenenune GpopMys COKpaIIEHHOTO YMHOKEHUS
68 3ajaun Ha JBWKEHHE
69 3ajayn Ha IUIOMIAIN
70 KonTponbras pabora o Teme « MHOTOUYJIEHBD)
I'maBa 7. Pazno)xeHre MHOTOYIEHOB HA MHOKUTENN 15 yacoB
71 BriHeceHne 001ero MHOKHUTENA 38 CKOOKH
12 Paznoxenue Ha MHOXUTENN
73 Crnoco0 rpynnupoBKu
74 [Ipumenenue crocoba rpynnupoBKU
75 Pa3znoxxenue Ha MHOXUTEN
76 ®opmylia pa3HOCTH KBaIpaToOB
77 [Tpumenenune hopMys pa3HOCTH KBAAPATOB
78 @DopMyIBl Pa3HOCTH H CYMMBI KyOOB
79 [Ipumenenune GpopMys pa3HOCTH U CyMMBI KyOOB
80 [IpuMeHeHne HECKOTMBKUX CIIOCOOOB Pa3IoKEeHHUsI HA MHOKHUTEIH

81

HpI/IMeHeHI/Ie HECKOJIbKHX CITOCOOOB Pa3I0KECHUA HAa MHOXKHUTEIN




82 Pemienue ypaBHEHHU ¢ MOMOIIBIO Pa3I0KEHUS] HA MHOXUTENN

83 Pemenune ypaBHEHHH € TIOMOILBIO PA3JI0XKEHHS HA MHOKHUTEIIN

84 Pa3znoxxenue Ha MHOXUTENN

85 KontponbHas padora o Teme «Pa3noxeHre MHOTO4JIEHOB HAa MHOKUTEIIIDY
I'maa 8. KomOuHaTopuka 8§ yacos

86 Buibl KOMOMHATOPHBIX 33724

87 Pemenue KOM6HHaTopHLIx 3a71a4

88 KomOuHaTOpHOE NPAaBUIO YMHOKEHUS

89 [TpaBuno yMHOXEHUSA

90 [TpaBuio cnoxenus

91 IIepectanoBku. @opMyiia yuciia NEPECTAHOBOK

92 Pemenue 3anau

03 Konrtponbnas pabora no Teme « KomObunaropurkay

IToBropenue 12 yacos

94 [ToBTOpenwue. {pobu u MpOIEHTHI

95 [ToBTopenue. IIponopuumn.

96 [Toeropenue. [IpeobpazoBanme BEIpaKEHHIH.

o7 IToBTOpeHue. YpaBHeHus

08 [osropenwue. ['padukn

99 I'onosas xoHTponbHas paboTa

100 IloBTropenue. MHOro41€HBI

101 [ToBTOpenue. PaznoxeHre MHOTOYIEHOB HA MHOKUTENN

102 IToBTOpeHne .POpMyIIbI COKPALLEHHOTO YMHOXEHUS

103 IToBTOpeHnne .POpMyIIbI COKPAIEHHOTO YMHOXEHUS

104 [ToBTOpeHue. Penienne KOMOMHATOPHBIX 33j1a4

105 O6o0maronmii ypok

TeMaTn4yeckoe IVIAHKPOBAHKE TeOMETPHUSA 7KJIACC




Ne /it Tema ypoxka Konu
YecTB
0
4acoB
HayanbHble reoMeTpuyecKue cBeeHUs!
1 BeezneHue. 1
2 Touku, npsiMble, OTPE3KHU. 1
3 Jlyd u yron 1
4 CpaBHEHME OTPE3KOB U YIJIOB 1
5 N3mepenune oTpe3koB 1
6 N3mepenue yrinos 1
7 CMexHbIE U BEPTUKAJIBHBIC YIJIbI 1
8 [leprieHAUKYIIAPHBIE IPSIMBIE 1
9 Pemenue 3anau 1
10 KonTtpoabsnas padora no treme «HayanbHble reoMeTpuiecKue 1
CBeJIeHHUS»
11 3a4ér no reme «HavyanbHbIC CBeIeHU» 1
TpeyrojbHuku
12 TpeyronbHuKH 1
13 IlepBslii mpU3HAK PABEHCTBA TPEYTOJILHUKOB 1
14 Pemenue 3a1a4y Ha MpUMEHEHHE MIEPBOTO MTPU3HAKA PABEHCTBA 1
TPEYroJbHUKOB
15 [IepnenquKymsp K OpsIMOM. 1
16 MenuaHsl, OMCCEKTPUCH! M BHICOTHI TPEYrOJIbHHUKA 1
17 CBoiicTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA 1
18 Bropoii npru3Hak paBeHCTBA TPEYTrOJIBHUKOB 1
19 Pemenue 3anay Ha IpUMEHEHHE BTOPOTO IPU3HAKA PAaBEHCTBA 1
TPEYroJbHUKOB
20 Tperuii npru3HaK paBeHCTBA TPEYTOJILHUKOB 1




21

Pemenue 3ana4 no npu3Hakam paBeHCTBA TPEYTrOJIbHUKOB

22 3ajaun Ha TOCTPOEHUE.

23 3amaun Ha mocTpoeHue. OKpyKHOCTh

24 [TocTpoeHne nUPKyIEM U JIMHEHKOM

25 Pemenue 3amau Ha mocTpoeHUE.

26 KonTpoabHas padora no teme «IlIpu3Haku paBeHCTBa
TPeyroJibHUKOB»

27 AHanu3 KOHTPOJIbHOM paboThl. Pemenue 3a1au

28 Pemenue 3anau «TpeyronbHUKI»
IMapanieabHble NpAMBIE

29 Omnpenenenne napaieabHbIX MPSIMBIX.

30 OmnpeneneHne mapauieabHbIX MPSIMbIX. [[pU3HaKy mapauieIbHOCTH
MPSIMBIX

31 [Tpu3HaKH MapauIebHOCTH ABYX MPSIMBIX

32 Pemienue 3a1a4 Ha MpUMEHEHUE IPU3HAKOB MAPAICIbHOCTH JIBYX
MPSIMBIX

33 OO0 akcuomMax reoMeTpun. AKCHOMa MapajIeTbHOCTH MPSIMbBIX

34 CaoiicTBa napamienbHbIX MPSIMBIX

35 CaoiicTBa napamieiabHbIX NpsAMbIX. Perenne 3agau

36 Pemienue 3a1a4 Ha MpU3HAKU MapaJIIETBHOCTH MPSIMBIX

37 Pemenue 3anau. [lpu3Haku napanienbHOCTH MPSIMbIX.

38 Pemenne 3ama4 no teme «IIpu3Haky u CBOMCTBA MapaylIeIbHBIX
TIPSIMBIX)

39 Pemenne 3anau . [logroroBka Kk KOHTPOJIBHOM paboTe

40 KonTpoabHnasi padora no teme « [lpusnaku napajiieJibHBIX NPSIMBIX)»
CoOTHOLIEHUSI MEKTY CTOPOHAMH H YIJIAMH TPeYroJbHUKA

41 CyMMa yTiioB TpeyroJibHUKa

42 Buemnuii yros tpeyroipHuka. Teopema 0 BHEIIHEM yTIJI€ TPEYTOJIbHUKA

43 Teopema 0 COOTHOIICHHUSIX MEXKAY CTOPOHAMH H YIIIaMU TPEyroJbHHUKA

44 Teopema 0 COOTHOIICHHUSIX MEXKIAY CTOPOHAMH H YIIIaMU TPEyroJIbHHKA.

Pemrenue 3anau
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HepasenctBo TpeyronbHuka

46 Pemenue 3amau. [loaroroBka k KOHTPOIBHOM padoTe.

47 KonTpoabHasi padora no teme: «CoOTHOIIEHHE MEKITY CTOPOHAMM U
yIJIaMH TPeYroJbHUKA)

48 AHanu3 ommO0K KOHTPOIBHON paboThI

49 HexoTtopsle cBoCcTBa NPSMOYTOJIBHBIX TPEYTOJIbHUKOB

50 HekoTtopsle cBoliCTBa NPAMOYTOJIBHBIX TPEYTOJIBHUKOB. Pemenue 3amaqy

51 [Tpu3Haku paBeHCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB

52 Pemenue 3aau no teme «IIpsMOyrosibHbIE TPEYTrOIbHUKI

53 Pemenue 3anay. TpeyroabHUKY.

54 PaccrosiHue ot TOukM 110 npsiMoi. PaccTossHMe Mexly apasuieIbHbIMU
MPSIMBIMH

55 ITocTpoeHne TpeyronbHHUKa IO TPEM JIEMEHTaM

56 Pemenue 3anau. [locTpoeHne TpeyroapHUKOB.

57 Pemrenue 3a1au Ha nocTpoeHue

58 Pemenne 3amad no reme «TpeyrobHUKN»

59 Pemenue 3anau. [loaroroBka Kk KOHTPOJILHOM padoTe.

60 I'onoBasi koHTpOILHASA padoTa

61 Pemenue 3amau
IloBTOpEHME

62 IToBTOpenue. HayanbHble reoMETpUYECKHE CBEEHUS

63 IToBTOpenue. [Ipu3Haku paBeHCTBA TPEYTOJBLHUKOB.

64 IToBTopenue. PaBHOOEIpEHHBIN TPEYTrOIbHUK.

65 IToBropenue. [IpAMOYTOIBHBIN TPEYTOIBHUK.

66 [ToBropenue. [lapannensHbie npsMbIE.

67 IToBTOpenue. Pemenue 3anay no TemMe «napauieabHbIE IPSMBIE»

68 IToBropenue. CoOoTHOLIEHNS MEXIY CTOPOHAMHU U YIJIaMH TPEYTroJbHUKA

69 [ToBTOpenue. Pemenne 3a1a4 Ha COOTHOIIICHUE MEXTY yriiaMu U

CTOPOHAMU TPEYTOJIbHUKA.




70

[ToBTOpenue. 3a1auu Ha TOCTPOCHHUE




