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Pa6ouast nporpamma npeamera «MaTtemMaTuka» 5-9 Kiaccol

IInanupyemMbie pe3yabTaTbl OCBOEHHS O0Yy4YalOIIMMHMCA OCHOBHOWH 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl.
[Tnanupyemble pe3yabTaThl ONUPAIOTCS HAa BEAYLIME IIEJIEBbIE YCTAHOBKHU, OTpa)Karollue

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

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTeNbHOM IPOrpaMMBbI:
1. Poccuiickas rpaxaaHcKas UACHTUYHOCTD (MaTPUOTU3M, yBakeHHE K OTeUYecTBY, K MPOILLIOMY
U HACTOSIIEMY MHOIOHAIlMOHAJIBLHOrO Hapoja Poccum, 4yBCTBO OTBETCTBEHHOCTH M J0JIra Ie-
pen Pommuoii, nnentudukamus cebs B kKadecTBe rpaxkaaHuHa Poccum, cyObeKTHBHAs 3HAUM-
MOCTb HCIIOJIb30BaHUSI PYCCKOTO SI3bIKa U SI3BIKOB Hapon0B Poccuu, oco3HaHHe M OLIyLICHHE
JUYHOCTHOW COMPHYACTHOCTU CyIbOe poccuiickoro Hapona). Oco3HaHUE STHUYECKOW MPHUHA-
JIEKHOCTH, 3HAaHUE UCTOPUH, SA3bIKA, KYJIbTYpPbl CBOEIO HAPOJAA, CBOETO Kpasi, OCHOB KYJIbTYPHOTO
Hacnenusi HapoJoB Poccun u yenoBedecTBa (MISHTUYHOCTh YEJIOBEKa C POCCUNUCKON MHOTOHA-
LHUOHAJIBHON KYJIbTYpPOH, CONPUYACTHOCTh UCTOPUU HAPOAOB U TOCYAApPCTB, HAXOJUBIIUXCS HA
TeppUTOpUN coBpeMeHHOM Poccum); mHTEpHOpHU3anus I'YMaHUCTHUECKUX, IEMOKPATUYECKUX U
TPAAUIIMOHHBIX IIEHHOCTEH MHOTOHAIMOHAIBHOTO poccuiickoro 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
MOTHBAIMKM K 00Y4YEHHIO U TIO3HAHMIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M IIO-
CTPOCHMIO JajbHEHIIel MHANBUIYaJbHON TpaekTOpuu oOpa3oBaHMs Ha 0a3e OPUEHTHPOBKHU B
Mupe npodeccuit 1 MpodecCUOHATBHBIX MPEANOYTEHUH, ¢ YUeTOM YCTOMUYUBBIX MO3HABAaTENb-
HBIX UHTEPECOB.

3. PazBuroe MopanbHOE CO3HAHNE U KOMIETEHTHOCTh B PELIEHUH MOPAJIbHBIX IPOOIeM Ha OCHO-
B€ JJMYHOCTHOI'O BbIOOpa, (POPMHUPOBAHNME HPABCTBEHHBIX UYBCTB M HPABCTBEHHOT'O MOBEACHUS,
OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHBIM MOCTYIKaM (CIOCOOHOCTh K HpaB-
CTBEHHOMY CaMOCOBEPILIEHCTBOBAHHUIO; BEPOTEPIIUMOCTh, YBAKUTEIbHOE OTHOUIEHHE K PENIUTH-
O3HBIM YYBCTBaM, B3IJIAJaM JIIOJEH WM UX OTCYTCTBUIO; 3HAHWE OCHOBHBIX HOPM MOpaJii, HpPaB-
CTBEHHBIX, JYXOBHBIX HUJ€AJIOB, XPAaHUMBIX B KYJIbTYpPHBIX Tpaaulusx HaponoB Poccuu, rotos-
HOCTh Ha UX OCHOBE K CO3HATEJIbHOMY CaMOOTIPAaHWYEHMIO B IIOCTYIIKAX, NOBEAECHUH, PACTOUM-
TEJILHOM MOTPEOUTENHCTBE; CHOPMUPOBAHHOCTD MPEACTABICHUH 00 OCHOBAX CBETCKOM 3THKH,
KYJIbTYpPbl TPAAULIMOHHBIX PEIMIUM, UX POJIM B PAa3BUTHU KYJIBTYpbl U ucTopuu Poccum u gemno-
BEYECTBA, B CTAHOBJIEHUH TI'PAXJAHCKOTO OOIIECTBA M POCCHIMCKON roCylapCTBEHHOCTH; MOHU-
MaHUE 3HAa4YeHMs] HPABCTBEHHOCTH, BEPbl M PEJIUTMU B KU3HU YEJIOBEKa, CEMbU U OOIIECTBA).
ChopmMupoBaHHOCTH OTBETCTBEHHOI'O OTHOIIEHUS K YUYEHHUIO; YBAXHUTEJIBHOTO OTHOIIEHMS K
TPYAY, HaJM4YUE OIBITA Y4acTUs B COLUAIBHO 3HAUUMOM Tpyne. Oco3HaHNE 3HAYCHUS CEMbHU B
KHU3HU YeJIOBEKa U OOILECTBa, IPUHATHE LIEHHOCTU CEMEWHOM JKU3HU, YBaXUTEIbHOE U 3a00TIN -
BOE OTHOILIEHUE K YJIEHAM CBOEH CEMBH.

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

5. Oco3HaHHOE, YBAKUTEIbHOE U TOOPOXKeNaTeIbHOE OTHOIIEHUE K JPYrOMY YeJIOBEKY, €ro
MHEHUIO, MUPOBO33PEHUIO, KYJIbTYpPE, S3BIKY, BEPE, IPAKAAHCKON MO3ULIMHU. [ OTOBHOCTH HCIIO-



COOHOCTH BECTH JUAJIOT C IPYTMMH JIFOJABMH U JOCTHraTh B HEM B3aUMOMIOHUMaHMs (MACHTU(DHU- KaIlus
ce0s1 KaK MOJHOMPABHOI0 CyObeKTa OOIICHHS, TOTOBHOCTh K KOHCTPYHPOBaHHIO 00pa3a nmapTHepa mno
AnUajory, roroBHOCTb K KOHCTPYUPOBAHUIO 06pa3a JOITYCTUMBIX crmoco0oB JAHUaJIo- ra, TOTOBHOCTH K
KOHCTPYHPOBAHMIO ITPOLECCA UAIOra KaK KOHBEHIIMOHUPOBAHWS HHTEPECOB, ITPOLIEAYP, TOTOBHOCTh U
CIIOCOOHOCTB K BEJCHUIO IIEPETOBOPOB).
6. OCBOEHHOCTH COIIMATBHBIX HOPM, ITPABUJI ITOBEICHUS, POJICH U (POPM COLMATBHOM KU3HU B
rpynmnax u coodiecTBax. Y4acTue B MIKOJIbHOM CaMOYIIPABICHUU U OOIIECTBEHHOM KU3HU B
Ipeieax BO3pacTHBIX KOMIIETEHIIMM ¢ yUETOM PErMOHANIBHBIX, ITHOKYJIBTYPHBIX, COLUAIbHBIX
1 DKOHOMHUYECKUX ocoOeHHOocTel ((popMUpoBaHUE TOTOBHOCTH K YYaCTHIO B IPOLIECCE YIIOPSI0-
YEHUsI COLMANIBHBIX CBSI3€H M OTHOLICHUH, B KOTOPBHIE BKIIOUEHBI M KOTOPBIE (POPMUPYIOT CaMU
y4aluecs; BKIIOYEHHOCTh B HEMOCPEICTBEHHOE MPaKAaHCKOE y4acTHE, TOTOBHOCTh Y4acTBO-
BaTh B JKU3HEAEATEIBHOCTHU MOAPOCTKOBOTO OOIIIECTBEHHOTO O0bEMHEHNS, TPOYKTUBHO B3au-
MOJICHCTBYIOIIETO C COLIMAILHOM CPeIoi M COIMAIbHBIMU HHCTUTYTaMU; UACHTUPHUKAIHS ceOs
B Ka4eCTBE CYObEKTa COIMAILHBIX MPE0Opa30BaHMii, OCBOCHUE KOMIIETEHTHOCTEH B cdepe opra-
HU3AaTOPCKON AESITeNTbHOCTH; HMHTEPUOPU3ALIHS LIEHHOCTEH CO3UAATEIHLHOIO OTHOIICHUS K OKPY-
Karolle NeHCTBUTENbHOCTH, IEHHOCTEN COLMAIbHOIO TBOPUYECTBA, IEHHOCTH MTPOYKTUBHON
OpraHu3alii COBMECTHOM JeATEIbHOCTH, CAMOPEATN3alliy B TPYIIE U OpraHU3aIlH, [EHHOCTH
«IPYroroy» Kak paBHOINPABHOTO MapTHepa, GopMUPOBaHNE KOMIIETEHIIUN aHAIIK3a, TPOEKTUPO-
BaHUs, OpPraHU3aINH JESTEIbHOCTH, PeIIEKCHH U3MEHEHUI, CIOCOO0B B3aMMOBBITOIHOTO CO-
TPYIHUYECTBA, CITIOCOOOB pean3allii COOCTBEHHOTO JIMIEPCKOTO MOTEHIIHANA).
7. ChopMHUPOBAHHOCTD LIEHHOCTH 3/I0POBOT0 U 0€3011acHOTO 00pa3a KU3HU; HHTEPHUOPU3ALIHS
MIPaBWJI MHANBUAYAIBHOTO M KOJIJIEKTUBHOTO 0€30MacHOTO MOBEACHUS B UpE3BhIUAHBIX CUTYa-
LUSAX, YTPOXKAIOLIUX KU3HU U 370POBbIO JIIO/I€H, PAaBUJI MIOBEJCHHS Ha TPAHCIIOPTE U Ha 10PO-
rax.
8. Pa3BUTOCTB 3CTETUYECKOTO CO3HAHUS Yepe3 OCBOCHHE XY/I0KECTBEHHOTO HACIIEIUS HAPOIOB
Poccun 1 Mupa, TBOpUECKOM JesITeTbHOCTH SCTETUYECKOr0 XapakTepa (CmocoOHOCTh MOHUMATh
XYyJI0’)KECTBEHHBIE TPOU3BENIEHNUS, OTPAXKAIOLIME Pa3Hble ATHOKYJIbTYPHbIE TPaJAULIUU; cHOpMHU-
POBaHHOCTh OCHOB XY/J0KECTBEHHOH KYJIbTYpPbl 00YJaIOLINXCS KaK YaCTH UX 0OIIel TyXOBHOM
KYJIbTYpBI, KaK 0CO00T0 crioco0a Mo3HaHUS KU3HU U CPEACTBa OpraHU3aluu OOIIEHUS; SCTETH-
YeCKO€, SMOLMOHATIbHO-IIEHHOCTHOE BUACHUE OKPYKAIOLIEr0 MUPA; CIOCOOHOCTh K AMOIHO-
HaJIbHO-IIEHHOCTHOMY OCBOEHHUIO MUPA, CAMOBBIPAKEHUIO U OPUEHTALIMU B XYJI0KECTBEHHOM U
HPAaBCTBEHHOM MPOCTPAHCTBE KYJIbTYPbI; YBRKEHUE K HCTOPUH KYJIbTYpbl cBoero OTeuecTBa,
BBIPAKEHHOW B TOM YHCJI€ B TOHMMAHUU KPAcCOThI YEJIOBEKa; MOTPEOHOCTh B OOLIEHUH € XY0-
KECTBEHHBIMH NPOU3BEICHUSIMHU, CPOPMUPOBAHHOCTH AKTUBHOT'O OTHOILEHUS K TPATULMSIMXY-
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 TIPUPOIOOXPAHHOM 1EATEIBHOCTH).

JUIS TITyXHX, CIa00CIBIIIAININX, 03 JHOOTJIOXIITNX 00yYaroInuXCs:

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 TaKXe, MpHU KeJaHUHM, KOMMYHHMKAallUd Ha OCHOBE JKECTOBOM peuu C JIHIaMH,
MMEIOLUMH HapyIIEHUs CIIyXa;

111 00yYaroIUXCs C HAPYIICHUSIMHU OIIOPHO-/IBUTaTEIbHOTO arlapara:

BJIa/ICHNE HaBBIKaMH MPOCTPAHCTBEHHON U COLUAIBHO-OBITOBON OPUEHTHUPOBKH;

YMEHHUE CaMOCTOSITEIbHO M 0€30MacHO MepeaBUTaThCsl B 3HAKOMOM W HE3HAKOMOM IIPO-
CTpPaHCTBE C UCIIOJIb30BAHUEM CIIELUATBHOTO 000pYI0BaHUS;

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



CIIOCOOHOCTh K OCMBICIICHUIO COIIMATBLHOTO OKPY)KCHHsSI, CBOETO MECTa B HEM, MPHHSITHE
COOTBETCTBYIOLIMX BO3PACTY LEHHOCTEN U COLMAIBHBIX POJIEH;
JUTSE 00YYAOIIUXCS C PACCTPONCTBAMH ayTHCTUYECKOTO CIIEKTpA:
dbopMupoBaHUE YMEHHUS CJeI0BaTh OTPabOTaHHOW CHUCTEME MPaBUJI MMOBEACHUS U B3aUMO-
JCHCTBUS B MIPUBBIYHBIX OBITOBBIX, YICOHBIX U COIHMAIBHBIX CUTYAIUAX, YACPKUBATH TPAHUIIBI
B3aHMOJCHCTBUS;
3HAaHHME CBOMX IMPEANOYTEHUN (OrpaHUYCHUI) B OBITOBOM cepe U chepe HHTEPECOoB.

MetanpeameTHble pe3yJbTaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMBbl
MeTtanpeaMeTHble pe3ybTaThl, BKIIOYAIOT OCBOCHHbBIE 00YYAIOIIUMUCI MEXIIPEIMETHBIC TTOHS -
THUSl U YHUBEPCAJIbHbIE yUeOHBIE JEUNCTBUS (PETYJISITUBHBIE, [I03HABATEIbHbIC, KOMMYHUKATHB-
HBIC).

Me:xnpeamMeTrHble NOHATHS

YcnoBueM GopMUPOBaHHS MEXITPEIMETHBIX OHSATHIA, HAIPUMEP TaKUX KaK cUCTeMa, (akxT, 3a-
KOHOMEPHOCTb, (DEHOMEH, aHAJIN3, CHHTE3SBIIIECTCS OBJIaJICHHE 00YJYarOIIMMHUCI OCHOBAMHU YHTA-
TEJBbCKON KOMITETEHIINH, TPHOOPETEHNE HaBBIKOB PabOThI ¢ MHPOpPMAaLKEH, yyacTe B IPOEKT-
HOM JlesTeNnbHOCTH. B OCHOBHOM 1IKOJIE Ha 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
¥ caM000pa30BaHMsI, 0CO3HAHHOTO IIJIAHUPOBAHUS CBOETO aKTYyaJIbHOTO U IMIEPCIIEKTUBHOTO KPY-
ra YTeHHsl, B TOM YUCIIE JOCYTOBOTO, MOATOTOBKH K TPYIOBOM U COLIMATLHON JESTENbHOCTH. Y
BBIITYCKHUKOB Oy/IeT c(hopMUpOBaHA TOTPEOHOCTh B CHCTEMAaTHIECKOM YTCHUHU KaK CPEACTBE
MO3HAHUS MHpa U ce0s B 3TOM MUpPE, TApMOHHU3AI[MN OTHOIIIEHUI YenoBeka u o01iecTBa, co3za-
HUU 00paza «ImoTpeOHOTO OYIYIIETO.

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

* CUCTEMaTH3UPOBaTh, COMOCTABIATh, aHAIU3UPOBATh, 0000IATh U UHTEPIPETUPOBATH HH(DOP-
MaI1IO0, COJIEPKAIIYIOCS B TOTOBBIX MH(POPMAIIMOHHBIX 00bEKTaX;

* BBIJICJIATD IVIaBHYIO U M30BITOUHYIO MH(OPMAIUIO, BBIIOJIHATH CMBICIIOBOE CBEPTHIBAHHUE BbI-
JIeJIEHHBIX (DAKTOB, MbICIIEN; IPEACTABIATh HH(OPMALIMIO B CXKATOH CIOBECHOI dopMme (B BUIE
IUTaHA WK TE3UCOB) U B HAIJIATHO-CUMBOJIMUYECKON (hopMme (B BuE TaOHIL, TpapHUECcCKUX CXeM
U AMarpaMm, KapT MOHSATUN — KOHILENTyaJIbHbIX AarpamMM, OIIOPHBIX KOHCIIEKTOB);

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

B xone nzyuenus Bcex y4eOHBIX IPEIMETOB 00ydaroIyecs MPUuoopeTyT ONbIT NPOEKTHOM
AeATeJIbHOCTH Kak 0co00i popmbl yueOHOM pabOTHI, CIOCOOCTBYIOIIEH BOCITUTAHUIO CaMO-
CTOATEIbHOCTH, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIEHUIO MOTUBALUHU U 3P PEKTUBHO-
CTH y4eOHOM JesITeIbHOCTH; B XO/I€ PeaTn3aluy UCXOIHOTO 3aMbICIIa Ha MPAKTHUYECKOM YPOBHE
OBJIAJICIOT YMEHHUEM BbIOMpaTh aJIeKBATHbIE CTOSIIEN 3a/1aue Cpe/ICTBA, MPUHUMATh PELEHHS, B
TOM YHCJIE€ U B CUTyalUsiX HeompeaeaéHHOCTH. OHU MoJTyyaT BO3MOKHOCTh Pa3BUTh CIIOCO0-
HOCTb K pa3pabOoTKe HECKOJIbKMX BApHAHTOB PELIEHUH, K IOMCKY HECTaHAapTHBIX PELICHH, Mo-
HCKY U OCYLIECTBICHUIO HauboJiee MpUeMIIEMOT0 peIeHHs.

[lepeueHb KITIOYEBBIX MEKIIPEAMETHBIX MOHITUN ONpEeNsIeTcs B X0/I€ pa3pabOTKU OCHOBHOMN
o0pa3zoBaTeNbHON MPOTrpaMMbl OCHOBHOT'O 00I1Iero 00pazoBaHus 00pa30BaTEIbHON OpraHu3aluu
B 3aBUCHMOCTH OT MaTepUalIbHO-TEXHUYECKOT0 OCHAILIEHUS, KaApOBOT0 MOTEHIIHANa, UCIIONb-
3yeMbIX METOAO0B pabOThI U 00pa30BaTEIbHBIX TEXHOJIOTHH.

B cootBerctBrr @T'OC OOO BBIAETAIOTCS TPU TPYIIIBI YHUBEPCATBHBIX YICOHBIX ACHCTBUMN:
pEryJIATUBHBIE, I03HABATEIbHBIE, KOMMYHUKATHBHBIE.

PeryasituBubie YY /|

YMeHHe caMOCTOATEJIBHO ONpeAe/siTh HeJd 00y4eHusl, CTABUTH U (POPMYJIMPOBATH HOBbIE
3aJa- Y4 B y4eOe U MO3HABATEIbHOI 1esiTeJIbHOCTH, Pa3BHBATh MOTHBBI H HHTEpPeChl CBOCH
MO3HABA- TeJbHOM AesATeJbHOCTH. Q0yyaronuiicss CMOKeT:

®  aHAJIM3UPOBATH CYHIECTBYIOIIKE U MNIAHUPOBATH OyAyIIHe 00pa3oBaTeIbHbIE PE3YIbTAThI;

®  WACHTU(PHUIIUPOBATH COOCTBEHHBIC MTPOOJIEMBI M ONIPEACISATH IIABHYIO MPOOJIEMY;



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

®  CTaBWTH ILIEJb JCATEIBHOCTH HAa OCHOBE ONPEAEICHHON NpoOJIeMbl U CYIIECTBYIOIIUX BO3-
MO>KHOCTEH;

e (opMmynupoBaTh yueOHbIC 3aJaud KakK LIard JOCTHKEHHS IOCTaBJIEHHOW LENH AEATENbHO-
CTH;

e 00OCHOBBIBAThH IIEJIECBBIC OPUEHTHPHI M MPHOPUTETHI CCHUIKAMHU Ha IICHHOCTH, YKa3bIBas U
000CHOBBIBAs JIOTHYECKYIO MOCJIE0BATEILHOCTD IL1Ar0B.

1 VYmeHue caMOCTOSITENbHO IJIAHUPOBATh MYTU JOCTMXKEHUS Lieled, B TOM YHCIe albTepHa-
TUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3PPeKTUBHbBIE CIIOCOOBI PEelIeHU YUeOHBIX U MTO3HABA-
TeNbHBIX 331a4. O0yJaromuiicss CMOXKeT:

e ompenensaTh HeoOXOAUMBIE NeicTBHE(s]) B COOTBETCTBUU C y4eOHOM M MO3HaBaTEIbHOM 3a-
Jlayeil ¥ COCTaBIIATh AITOPUTM UX BBIITOJIHEHMS,

e 000CHOBBIBATh U OCYIIECTBIISATH BBIOOP Hanbolee 3(pPeKTUBHBIX CIIOCOOOB pelIeHus yueo-
HBIX M TTO3HABATENBHBIX 33/1aY;

®  ONpenensITh/HaXOAHUTh, B TOM YUCIIE U3 MPEIIOKEHHBIX BAPHAHTOB, YCIOBUS ISl BBITIOJIHE-
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 [10CJIEI0BaTEIbHOCT 111AaroB);

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

®  COCTaBJIATH IUIAH PEIICHUS MPOOIEMBI (BBITOTHEHHS TPOSKTA, IPOBEICHUS HCCIICIOBAHNA);

®  OMpeneNsTh MOTEHIUAIBHBIC 3aTPy/THEHHS TIPU PEIICHHH YIeOHOW M TTO3HABATEIBHON 3a/1a-
9 U HAXOJUTH CPEJCTBA IS MX YCTPAaHEHHUS,

®  ONUCHIBATH CBOI OMBIT, OGOPMIISS €ro Ul Mepeladyd IPpyTuM JIOASM B BUJE TEXHOJIOTMU
peleHust MPaKTUYECKUX 3a7a4 ONPEeeSICHHOT O Kilacca,

®  TUIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIMBUAYAIbHYIO 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 IMPeAoKEHHBIX YCIOBUN U TpeOOBaHUI, KOPPEKTUPOBATH CBOU JAEUCTBUS B COOT-
BETCTBHMHU C U3MeHsmoLIeica cutyarueid. OOyuaronuiics cMOXeT:

J OTIPENIENIATh COBMECTHO C MEAArOrOM M CBEPCTHUKAMH KPUTEPHH TUIAHUPYEMBIX pe3yiIbTa-
TOB U KPUTEPHH OLIEHKU CBOEH yueOHOM! JesITeIbHOCTH;

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

o OoTOMpaTh MHCTPYMEHTHI ISl OIICHUBAHUSI CBOCH JIEATEIIEHOCTH, OCYIIECTBIISATH CAMOKOH-
TPOJIb CBOEH JIEATEILHOCTH B paMKaXx MPeUI0KEHHBIX YCIOBUN U TpeOOBaHUI;

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

o HaXOJUTh IOCTATOYHBIE CPEACTBA JIJISl BBITIOTHEHUS! YI€OHBIX NEHCTBUN B M3MEHSIOMICHCS
CUTYyalluU W/UIU NIPH OTCYTCTBUU INIAHUPYEMOTO pe3yiIbTara;

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

o YCTaHABJIMBATh CBSI3b MEXAY IMOJIyUEHHBIMHU XapaKTEPUCTUKAMH MTPOAYKTA U XapaKTepH-



CTUKAMM IIPOLECCA ACATEIILHOCTH U 110 3aBEPLICHUU ACATEIIBHOCTHU IIpeAIaraTh U3MEHEHHE Xa-

PaKTEpUCTHUK MpoLEecca AJIs TOIYYEHUs YIIYUIICHHBIX XapaKTepUCTUK IIPOAYKTA,

. CBEPATH CBOM JICHCTBHSI C IIEIBIO U, TPU HEOOXOIUMOCTH, UCTIPABIIATH OITHOKH CaMOCTOS-
TEJIBHO.

3 VYMeHue oLeHUBaTh IPaBUIbHOCTD BBINOJIHEHUS Y4eOHOH 3a/1a4M, COOCTBEHHBIE BO3MOXK-
HOCTH ee perieHns. OOyJaromuncs CMOXKeT:

o OIpesieNATh KPUTEPUU IPABUIIBHOCTH (KOPPEKTHOCTH) BBIIOJIHEHHS yUeOHOM 3a/1auu;

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

o cBOOOJIHO MOJIb30BATHCS BBIPAOOTAaHHBIMU KPUTEPUSMHU OLEHKU U CAMOOLIEHKHU, UCXOIS U3
LIeJIM ¥ UMEIOLIHUXCS CPEJICTB, pa3iindasl pe3yibTar U cliocoObl JeCcTBUI;

o OLIEHUBATh MTPOAYKT CBOEH JI€ATEILHOCTH 110 3a/IaHHBIM H/UJIM CAMOCTOSATENIBHO Opeie-
JICHHBIM KPUTEPUSIM B COOTBETCTBUU C LEJIBIO 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, IIPUHSATHS PEUICHUN M OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOH U MO3HaBaTeIbHOW. O0YJarOIIHIACS CMOKET:

. HaOJI01aTh ¥ aHAJIM3UPOBATh COOCTBEHHYIO yUeOHYIO U TIO3HABATEIBHYIO JESTEILHOCTD U
JESTENIbHOCTD IPYruX 00y4yaroluXcs B IPOLIECCE B3aUMOIIPOBEPKH;

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

. IPUHUMATD pPEllIeHUE B y4EOHOI CUTyallMi U HECTH 3@ HETO OTBETCTBEHHOCTD;

. CaMOCTOSITENILHO ONPEAENATh IPUUYMHBI CBOETO yclleXxa UM HeycreXa U HaXOAUTh CIIOCOOBI
BBIXOJIa U3 CUTyalluU HEYCIIEXa;

. PETPOCHEKTUBHO OIPEIEIATh, KaKhe JeHCTBUS 10 pelleHUI0 y4eOHO! 3a1auu UiIH rapa-
METpBI 3TUX JAEUCTBUN NMPUBEIHU K NOTYYEHUIO UMEIOLIEToCs MPOAYKTa yueOHOMU e TEIbHOCTH;

. JEMOHCTPUPOBATh MPUEMBI PETYIIALNU CUXO0(YU3HOTOTHUECKUX/ IMOLMOHAIIBHBIX CO-

CTOSTHUH JUTs JOCTIOKEHHS Y deKTa YCIoKOeHHs (YCTpaHSHUST YMOIIMOHAIBHON HAPSKEHHO-
cTH), a3(dekra BoccTaHOBICHUS (0CTa0IeHUS POSIBICHUH YTOMIIeHHS), 3D (eKTa aK THBU3ALUH
(TOBBIIIEHUS ICUXO0(U3HOIOTHUECKON PEaKTUBHOCTH).

ITo3naBartenbHbie YY /[

YMeHue onpenensTh MOHATHUS, CO3/1aBaTh 000OIIEHM ], 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, IeAYKTUBHOE, 110 aHAJOTHH) U JeNIaTh BHIBOBI. OOyUaIomMics CMOXKET:

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

J BBICTPANBaTh JIOTHYECKYIO IIETIOUKY, COCTOSIIYIO U3 KIFOYEBOTO CJI0BA M COMOJUNHEHHBIX
€My CJIOB;

o BBIJICIATH OOIINH MPU3HAK JIBYX WJIM HECKOJIBKUX MPEAMETOB WIIH SBICHUN M OOBSCHSITH
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 0OCTOSITENbCTBA, KOTOPHIE NPEIIICCTBOBATM BO3HUKHOBEHHIO CBSI3U MEXKIY

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

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

° CTPOMUTH PACCYKJCHUE HA OCHOBE CPABHEHMS NIPEAMETOB U SIBJIEHUM, BBIIEIISAS IPU 3TOM



o01Ire NpU3HaKY;

o u3JaraTh MOJyYCHHYIO HH(OPMAINIO, HHTEPIPETHPYS €€ B KOHTEKCTE pelaeMoil 3a1a4u;

J CaMOCTOSITENIHO yKa3bIBaTh Ha WH(OPMAIINIO, HYKIAIOIIYIOCS B IPOBEPKE, MpeIaraTb U
MPUMEHSTH CIIOCOO MPOBEPKU JOCTOBEPHOCTH UH(POPMALINY;

J BepOAIM30BaTh SMOLIMOHAIBHOE BIIEYATIICHHE, OKa3aHHOE HA HETO HCTOUHHKOM;

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

HOHU U MCCIIE0BATEIbCKON AEATENLHOCTH (IPUBOANUTH OOBSICHEHNE C M3MEHEHHEM (DOPMBI TIpei-
CTaBIICHUS; OOBSCHSTD, ACTAIN3UPYS MU 0000111as1; OOBACHATH C 3aJAaHHON TOYKH 3PCHHUSA);

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

o JIeNIaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAJIN3a PA3HBIX TOYCK 3PEHUS, ITOITBEPKIATh
BBIBOJ] COOCTBEHHOH apryMEHTAIMEH WK CAMOCTOSITEIILHO MOJYyYCHHBIMHU JIaHHBIMHU.

5 VYmMmenne CcOo3aaBaTb, IPUMCHATHL U HpeO6pa3OBBIBaTI) 3HaKHN U CUMBOIJIBI, MOJACIIN U CXEMBI
JUTSL pelIeHUs] yIeOHBIX U TIO3HABATENIbHBIX 3a/1a4. OOyJaroHiics CMOXKET:

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

. OIIPENENATh JIOTUYCCKHUE CBS3U MEKIY IMPEJMETaMK U/WITH SBJICHUSIMH, 0003HAYATh JIaH-
HBIC JIOTHYECKHE CBSI3U C MOMOIIIBIO 3HAKOB B CXEME;

. CO3/1aBaTh aOCTPAKTHBIN MM pealibHBIA 00pa3 MpeaMeTa 1/iiTd SIBJICHUS;

o CTPOUTH MOJICNIb/CXEMY Ha OCHOBE YCJIOBHIA 3aJ1a4¥ H/HITK CII0C00a e PEIICHNUS;

° co3/1aBarh BepOabHBIC, BEIISCTBEHHBIC M WH()OPMAIIMOHHBIC MOJICIIN C BBIICICHUEM CY-

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

J peoOpa30BbIBaTh MOJIENHU C LIEJIbIO BBISIBICHUS OOIIUX 3aKOHOB, ONPEENIONUX JAHHYIO
MPEIMETHYIO 00J1aCTh;

. MEPEBOIUTH CIIOKHYIO 10 COCTaBY (MHOTOACTIEKTHYIO) HH(OPMAITHIO U3 TpaduuecKoro

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

J CTPOUTH CXEMY, JITOPUTM JICHCTBUS, UCTIPABIIATH MM BOCCTaHABJINBATH HEM3BECTHHIN pa-
Hee aJrOpUTM Ha OCHOBE MMEIOIIErocsl 3HaHHs 00 00BEeKTe, K KOTOPOMY HMpPHUMEHSETCS ajlro-
pUTM;

J CTPOMTH J0KA3aTENIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

. aHATM3UPOBATH/PeIEKCUPOBATH OMBIT Pa3pabOTKU M peain3aluu y4eOHOTrO MPOEKTa, UC-
ClIeZIOBaHMs (TEOPETUYECKOT0, SMIMPUUECKOr0) Ha OCHOBE MPEJIOKEHHOM MPpOoOIeMHON cuTya-
LIUH, TOCTABJICHHOW IIeJTN W/UJTH 3aJJaHHBIX KPUTEPUEB OLIEHKU IPOAYKTa/pe3ybTara.

6.  CwmpbiciioBoe ureHre. OOydaronMics CMOXKET:

. Haxonute B Tekcte TpebyeMyro HHPOPMAIIUIO (B COOTBETCTBUU C LIEISIMU CBOEH JI€ATEIb-
HOCTH);

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

J yCTaHaBJIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHM, SIBJICHUI, TPOLIECCOB;

. PE3IOMHUPOBAThH INIABHYIO U0 TEKCTA;

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

TEKCT (XYy/10’KECTBEHHBIN U HEXYJ0’KECTBEHHBIA — y4yeOHbIN, HAy4YHO-TIONYJISPHBIN, HH(OpMALIK-
OHHBIH, TekcT non-fiction);

J KPUTUYECKH OIICHUBATh CO/IepKaHue U (GopMy TEKCTa.

1. DOopMHUPOBAaHUE U PA3BUTHE IKOJIOTUYECKOTO MBIIUIEHUS, yMEHHE IPUMEHSATH €r0 B I103HA-
BaTEIbHONW, KOMMYHUKATUBHOH, COIMAJIBHOW MPAKTUKE W MPOPECCHOHATHHOW OpPHUEHTAIIUH.
OOyJaromuiicss CMOXKET:

. ONpPENENATh CBOE OTHOLLIEHUE K IPUPOTHOM CpelIE;

. AHAIM3UPOBATH BIMSHUE HKOJIOITMUECKUX (PaKTOPOB HA Cpely OOMTaHUS KUBBIX OpraHU3-
MOB;



° MIPOBOJUTH NPUYMHHBIA U BEPOSITHOCTHBIN aHAJIN3 YKOJIOTUYECKUX CUTYALU;

. POTHO3UPOBATh U3MEHEHHS CUTYaIlMU IPYU CMEHE ICHCTBHSI OHOTO (pakTopa Ha JeiicTBhe
apyroro gaxkropa;
o BBIPa)KaTh CBOE OTHOIICHUE K TIPUPOJIC Y€PE3 MOJICIH, TPOSKTHBIC PabOTHI.

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

J OIIPEIETISTh HEOOXOANMBIE KIIFOUEBbIE TIOMCKOBBIE CJIOBA M 3AIIPOCHI;

J OCYIIECTBIISATh B3aUMOJICHCTBHE C AIEKTPOHHBIMHU IIOMCKOBBIMHU CUCTEMaMH, CIIOBAPSIMHU;
J (dbopMHpOBaTH MHOKECTBEHHYIO BEIOOPKY U3 MMOMCKOBBIX HICTOUHUKOB JUIsl OO BEKTHBH3A-
UM PE3yJIbTAaTOB IIOUCKA,

J COOTHOCHUTD IOJTYYCHHBIE PE3YJIbTAThI IOMCKA CO CBOCH AEATEILHOCTHIO.

KommyHnukatusubie YY /|

11. YmeHue opranu3oBbBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTh C yUUTE-
JIeM ¥ CBEPCTHUKaMU; paboTaTh MHAMBUAYAJIHHO M B TPYIIE: HAXOAUThH OOIIee pelIeHne U pas-
pemaTb KOH(IMKTBI Ha OCHOBE COIJIACOBAaHUS IMO3ULMI W ydyeTra MHTEpecoB; (popMyaupoBaTh,
apryMEHTHPOBATh M OTCTAaUBaTh CBO€ MHEHHE. OOyUaIONIHIACs 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), JOKA3aTEIbCTBO (apPryMEHThI), PaKThl; TUIIOTE3bI, AKCUOMBI, TEOPHH;

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

o CTPOUTH MO3UTUBHBIE OTHOLIEHHUS B TIpoliecce yueOHOH U O3HABATEIbHOM I TETbHOCTH;

o KOPPEKTHO ¥ apryMEHTHPOBAHHO OTCTAUBATh CBOIO TOUKY 3PEHHUS, B TUCKYCCUU YMETDH BbI-

JBUTaTh KOHTPApryMEHTHI, nepedpasupoBaTh CBOIO MbICIb (BIaJ€HHE MEXaHU3MOM 3KBHBa-
JICHTHBIX 3aM€EH);

. KPUTUYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHHMIO, C JIOCTOMHCTBOM MTPU3HABATH OLIH-
O0YHOCTb CBOET'O MHEHHUS (€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 B3aUMO/JIECTBUE B IpyIIe (OMpeaessaTh 00Iue 1eIH, pacpe-
NeNATh POJIH, TOTOBAapUBATHCA APYT € APYTOM H T. [1.);

. 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-
HUKaWH JJIA BBIPpAXXCHUA CBOUX YYBCTB, MEBICIIEH B HOTpe6HOCTeI\/'I JJI TNTAHUPOBAHUA U PETYJIIA -
IIUU CBOEH NEeSATEIbHOCTH; BIIaJIeHHE YCTHOM M MUCbMEHHON Peyblo, MOHOJIOTHYECKON KOHTEKCT-
HOM peubto. OOyUaroUINiics CMOXKET:

. OTIpeeNATh 3ajauy KOMMYHUKAIIUU U B COOTBETCTBUH C HEH OTOMPATh peUueBbIE CPEICTBA;
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 MTUCBMEHHOM (hopMe pa3BEepHYTHIH TUIaH COOCTBEHHOM J1esI-
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 MUCbMEHHBIE «KJIUIIMPOBAHHBIE» U OPUTHMHAIBHBIE TEKCTHI C UCIOJIb30BAaHUEM
HEOOXOIUMBIX PEUYEBBIX CPEICTB;

. UCIOJIBb30BaTh BepOabHBIE CPEICTBA (CPECTBA JIOTUYECKOM CBSI3U) JUIS BBIIEJICHUS CMBbI-
CJIOBBIX OJIOKOB CBOETO BBICTYIIJICHUS;

. UCIIOJIb30BaTh HEBEpOANbHBIE CPEACTBA WU HArJsgHble MaTepuasbl, IOATOTOBJICH-
HBIE/OTOOpaHHBIE 110/T PYKOBOJCTBOM YUUTEIIS;

. JIeN1aTh OLICHOYHBINM BBIBOJ O JOCTHKEHUH L€ KOMMYHUKAIIUU HENOCPEICTBEHHO IIOCIIE

3aBepUICHHs] KOMMYHUKAaTUBHOTO KOHTAKTa U 00OCHOBHIBATH €TO0.
13. dopmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B OOJACTH MCIOJB30BaHUS MH(POPMAIMOH-
HO-KOMMYHHUKAIIMOHHBIX TexHoyiorui (nanee — MKT). OOyqaromnuiicss CMOXeT:

J L[eJICHANPaBICHHO UCKATh U HCIIOIb30BaTh HHPOPMALIMOHHBIE PECYPCHI, HEOOXOIUMBIE IS
pelieHrs yueOHbIX U MPaKTUYEeCKUX 3a/1a4 ¢ momortpio cpencts UKT;
o BBEIOMpATh, CTPOUTH M MCIOJB30BATh aJICKBATHYIO0 WH(POPMAIMOHHYIO MOJIENb I TIepe/a-

YH CBOMUX MBICICH cpeacTtBaMu €CTCCTBCHHBIX U Q)opMaanmx SA3BIKOB B COOTBCTCTBHUH C YCJIO-
BUSMH KOMMYHHUKaIU,

L4 BBIACTIATH HH(bOpMaHHOHHLIﬁ ACIICKT 3aJa4u, OIICPHUPOBATH AAHHBIMH, HCIIOJIbB30BaTb MO-
ACJIb PCHICHHA 3a1a4u;
L4 HCIIOJIb30BAaTh KOMIIBIOTCPHBIC TEXHOJIOTNHN (BKJIIO‘-IaSI BI)I60p AACKBATHBIX 3a1a4€ UHCTPY-

MEHTAJIBHBIX MPOTPAMMHO-AIIAPATHBIX CPEACTB U CEPBUCOB) JUIS PeIICHUSI HH(POPMAITMOHHBIX
KOMMYHHKAIIMOHHBIX y4eOHBIX 3a/lady, B TOM YHCJIE: BHIYHCICHUE, HAMTMCAHUE IMUCEM, COUYMHE-
HUH, TOKJIAI0B, pedeparos, CO3IaHNe IPE3CHTALUN U JIp.;

. MCIOJIb30BaTh HHPOPMAIUIO C YIETOM ITUUECKUX U IIPABOBBIX HOPM;

. co3/1aBaTh MH(GOPMAIMOHHBIE PECYPCHl PA3HOTO THUMA M JUIS PAa3HBIX ayAHTOPHA, COOIIIO-
JaTh MH(QOPMAIIMOHHYIO TUTHEHY U MpaBuia HH(pOpMalMOHHON 06€30MacHOCTH.

JUIS TIIYXUX, CTA00CHBIIIAIIUX, TO3AHOOTIOXIIUX 00yYaroIXCs:

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

111 00y4aroIuXcs ¢ pacCTPOUCTBAMH ayTUCTHYECKOTO CIEKTpa:

(dbopMupoBaHUE CIIOCOOHOCTH IUIAHUPOBATH, KOHTPOJIUPOBATh U OLIEHUBATh COOCTBEHHBIE
yueOHbIe IeHCTBHSI B COOTBETCTBUHU C IMOCTABJICHHOH 3ajjaueil U yCIOBUSAMHU €€ peau3alu npu
COIIPOBOYXKAAOIIEN TOMOIIH NE€JArorHuecKoro paboTHUKA U OpraHU3YIOIEN TOMOIIH ThIOTOPA;

dopmHpoBaHUEe YMEHMs ONpeaessaTh Haubosee 3¢(dekTrBHBIE CIOCOOBI JOCTHKEHUS pe-
3ynbTara MpU COMPOBOXKIAIOUICH MOMOIIM MEAarorn4eckoro paboTHUKA U OpraHU3yIoIIeH Mo-
MOILU THIOTOPA;

(dbopMupOBaHNE YMEHHUS BBIMOIHATH AEUCTBUSA 110 3aJaHHOMY aIrOpPUTMY WM 00pa3ily mpu
COITPOBOKIAOIEH MOMOIIM MEIarornyeckoro paboOTHUKA U OPraHU3YIOIEH ITOMOIIH THIOTOPA;

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

(dopmMHpoBaHUE YMEHHUS aJIcKBaTHO pearupoBaTh B CTAHIAPTHOW CUTyallMu Ha ycIieX U He-
yaaudy, KOHCTPYKTHBHO JIEHCTBOBATh Jake B CUTYallUAX HEyclexa MPH OpraHU3yIoLIed MOMOIIU
TBIOTOPA;

pa3BUTHE CIIOCOOHOCTH CaMOCTOSITENIBHO OOpaTUThCA K MeJarornyeckomMy pabOTHHKY (Tie-
JIarory-TiCUXoJIoTy, COIMAIbHOMY II€JJarory) B cilydae JIMYHbIX 3aTPYAHEHUH B PEIICHUU KaKo-
ro-1u00 BOIPOCa;

(dopMHpOBaHUE YMEHHUS aKTHBHOT'O MCIOJIB30BAHUS 3HAKOBO-CUMBOJIMYECKUX CPEJICTB JUIS
IpeJCTaBIeHUs HH(POPMALIMK 00 U3yd4aeMbIX OOBEKTaX U MPOLECCaX, Pa3IMUHBIX CXEM PEIICHUS
y4eOHBIX M MPAKTHUECKUX 3aJ]ay MPU OPraHU3YIOLIeH MOMOIIH Telarora-rcuxosora u ThIoTopa;

pasBUTHE CIOCOOHOCTU CAMOCTOSITENILHO J€MCTBOBATh B COOTBETCTBUU C 33JaHHBIMU 3Ta-
JIOHAMH TIPU TIOMCKE UH(OPMAIMK B Pa3IMYHBIX UCTOYHUKAX, KPUTUYECKUA OLIEHUBATh U UHTEP-
IIPETUPOBATH MOJyYaeMyI0 HHPOPMALIUIO U3 PA3JIMYHBIX HCTOUHHKOB.



1.3 IIpeaMeTHbIe pe3yJibTAaThl 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM MPO-
rpamMMbl
S KJ1acc MaTeMaTHhKa

Hucna

YdeHuKk HAYYMTCH ONEpUPOBATh HA 0A30BOM YPOBHE MOHSTHIMU: HATYpaJIbHOE YHUCIIO, 11EJI0€
YHUCII0, 0OBIKHOBEHHAS JIP00b, CMEIIAHHOE YK CIIO; UCITOJIH30BaTh CBOMCTBA YHCEN U MPaBHIIA
JEHUCTBUM C pallMOHAILHBIMU YUCJIAMH MPU BBITOJIHEHUH BBIUUCICHUN; UCIIOIb30BATh MPU3HAKU
JEeIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUH BBIYMCICHUA U PEIICHUH HECIOKHBIX 3a7a4; BbI-
MOJIHATH OKPYTJIEHHE PAllMOHATIBHBIX YHCEN B COOTBETCTBUH C MTPaBUJIaMU; CPAaBHUBATH PALlUO-
HaJIbHBIC YHCIIA.

B noBcenHeBHOM KU3HU U TIPU U3YUYCHUH IPYTUX MPEIMETOB: OLIEHUBATH PE3yJIbTaThl BHIUUCIIE-
HUH TIPU peUIeHUH MPAKTUYECKUX 3aa4; BBIIOIHATH CPABHEHHE YHCEN B PEATbHBIX CUTYaIUSX;
COCTABJISITh YMCIIOBBIE BBIPAKECHUSI MIPU PEIICHUU PAKTUYCCKUX 3a]1a4 U 3a7a4 U3 APYTux y4eo-
HBIX MPEMETOB.

Y4YeHHUK MOJIYyYUT BO3MOKHOCTH HAYUYMTHCH ONEPUPOBATH MOHITHAMU: HATYypaJIbHOE YUCTIO,
MHO>KECTBO HATYpaJIbHBIX YHUCEJ, LIEJ0€ YHCII0, MHOKECTBO LIETIBIX YHCeN, OOBIKHOBEHHAS
Ipo0b, CMEIIAaHHOE YUCII0, PAIlMOHAIIBHOE TEOMETPUYECKAst HHTEPIIPETallvs HaTypaJbHbIX, 11e-
JIBIX, PAIlMOHATILHBIX YHCEINT; IOHUMATh U OOBACHATH CMBICH MMO3UIIMOHHOMN 3aIllMCH HATYPaJIbHOTO
YHCJIa; BBIMOJIHATH BHIYUCIICHUS], B TOM YHUCJIE C UCIIOIH30BAHUEM IPUEMOB PAIMOHAIBHBIX BbI-
YUCJICHUI, 000CHOBBIBATh AJITOPUTMBI BBITIOJIHCHHSI ICHCTBHI; MCIIOJIb30BaTh PU3HAKH JICITH -
Moctu Ha 2,4, 8,5,3,6,9, 10, 11, cyMMbI 1 TPOU3BEICHUSI YNCETT TIPU BBHITIOJTHEHUH BBIUKCTIE-
HUH ¥ pelIeHnu 3a1a4, 000CHOBBIBATH MPU3HAKH JIETUMOCTH; BHITIOIHATH OKPYTJICHHUE PALUO-
HaJbHBIX YUCEI C 33/ITaHHON TOYHOCTBHIO; YIOPSA0UYMBATh YMCIIA, 3alIMCAHHbBIE B BUJIE OOBIKHO-
BeHHBIX Apobeit; HaxoauTh HOJ] u HOK umncen u ucmonb30BaTh WX MPU PEIICHUH 3a/1a4.

B noBcenHeBHOM KU3HU U MIPU U3YUYEHUU APYTHX MPEAMETOB: MPUMEHSTH IIpaBUiia MPUOIKEeH-
HBIX BBIUMCJICHHI MIPH PEIICHUN TPAKTHUECKUX 33724 U PEUICHUH 3a/1a4 APYTUX Y4eOHBIX Mpe-
METOB; BBITIOJIHATH CPABHEHUE PE3YJIbTATOB BHIYUCIICHUH MPU PEIICHUHN MPAKTHYECKUX 3a/1a4, B
TOM YHCIIe TPUOIMKEHHBIX BBIUMCICHHI; COCTABIIATH YMCIOBBIE BEIPAXKEHUS U OIEHUBAThH MX
3HAYEHMS MIPU PEIICHUH MPAKTUYSCKUX 3a7a4 U 3a/1a4 U3 IPYTUX yU4eOHBIX MPEIMETOB.

Cmamucmuxa u meopusl GQPOﬂMHOCmeﬁ

YuyeHHK HAaYYUTCs [TPEJCTABIATh JaHHbIE B BUJE TAOJIUIL, JUAarpaMM, YUTaTh HH(YOpMAIHIO,
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
peoOpa3oBbIBaTh HH(POPMAIINIO, TIPEACTABICHHYIO 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 U3YYCHHUU APYTHX MPEAMETOB: BBIIBUTATh THIIOTE3bI O BO3MOXK-
HBIX MPCACIIbHBIX 3HAYCHUAX HCKOMBIX BCJIMYMUH B 3a/1a4UC (IICHaTB HpI/IKI/I,Z[Ky)



Y4YeHuK NoJIy4YuT BO3MOKHOCTh HAYYHThCH PELIaTh IPOCTHIE U CIOXKHBIE 3a7ja4l Pa3HbIX TH-
I10B, a TAK)KE 3aJa4l OBBILIEHHON TPYIHOCTH; MCIIOJIb30BaTh pa3Hble KPaTKHUE 3alUCH KaK MO-
JIeJId TEKCTOB CIIOKHBIX 3aJ1a4 Ui MOCTPOCHHUSI IOMCKOBOM CXeMbl U peIIeHUs 3a/1a4; 3HaTh U
MPUMEHATH 00a criocoba rmorcka pemeHus 3a1a4 (0T TpeOoBaHUS K YCIOBUIO U OT YCIIOBHSI K
TpeOOBaHUIO);MOIETTUPOBAThH PACCYKICHUS MPU TIOUCKE PEIICHUs 33a]1a4 ¢ TOMOIIbIO Tpad-
CXEMBI; BBIJIEJISITh 3TAIlbl PELLICHUS 3aJ]a4ul U COJAEPKAaHUE KaXKJI0T0 3Talla; UHTEPIPETUPOBATh
BBIYHCIIUTENbHBIE PE3YJIbTATHI B 3a/1a4e, UCCIIEIOBATh MOJIYYCHHOE peLIeHHEe 3a/1a4l; aHATU3U-
POBaTh BCEBO3MOKHBIE CUTYAIIMH B3aUMHOTO PACIIONIOKEHHS IBYX OOBEKTOB U U3MEHEHUE UX
XapaKTePUCTHUK MPU COBMECTHOM JIB)KEHUU (CKOPOCTb, BPEMsl, PaCCTOSIHUE) MPU PELICHUH 3a-
7a4y Ha JABMKEHUE JBYX 00BEKTOB KaK B OHOM, TaK M B IPOTHBOIOJIOKHBIX HAIIPABJICHUSAX; HC-
CJIeI0BaTh BCEBO3MOXKHBIE CUTYAIlMU MPU PELICHUH 3aja4u Ha JIBI)KEHUE 110 peKe, paccMaTpu-
BaTh pa3HbIe CHCTEMbI OTCYETA; PEIIaTh pa3HOOOpa3HbIE 3aaull «Ha YacTH», 0CO3HABATh U 00b-
SICHATb UJCHTUYHOCTD 33/1a4 Pa3HbIX THUIIOB, CBA3BIBAIOIINX TPHU BEJIMYUHBI (Ha paboTy, Ha MO-
KYIIKH, Ha JIB>KCHHE); BBIEIATH 3TH BEJIMYMHBI U OTHOIECHUS MEKy HUMH, IPUMEHSTh X TIPU
pElIeHUH 3a71a4, KOHCTPYHUPOBATh COOCTBEHHBIE 33]]a4l YKa3aHHBIX THIIOB.

B noBceHeBHOM XKU3HU U IPU U3YYEHUHU JIPYTHX MIPEAMETOB: pelllaTh U KOHCTPYHUPOBATh 3a/1a-
Y1 Ha OCHOBE PACCMOTPEHHMSI peajbHBIX CUTYAIUH, B KOTOPBIX HE TPEOYETCs TOUHBIN BBIUMCIH-
TEJIbHBIN PE3yJIbTaT; peliaTh 3a/1a4l Ha JBUKEHHE 110 PEKE, pacCMaTpPUBasi pa3Hble CUCTEMBI OT-
cuera.

Haensonasn ceomempus

T'eomempuueckue gueypol

YYyeHHK HAYYUTCs OTIEPHPOBATh HAa 0230BOM YPOBHE MOHATHAMU: GUTYpa, TOUKA, OTPE3OK,
npsimasi, JIyd, JIOMaHasi, yrojl, MHOTOYI'OJIbHUK, TPEYTOJIBHUK U YETIPEX YT OJIbHUK, TPSIMOYTOJIb-
HUK U KBaJlpaT, OKPYKHOCTb U Kpyr. M300paxaTs u3yyaemblie (GUTYphl OT PYKH U C TOMOIIbIO
JIMHENKU U LUPKYJIS.

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

Y4YeHuK noJry4uT BO3MOKHOCTh HAYYHUThCH U3BJIEKAaTh, MHTEPIPETUPOBATh U MPeoOpa30BbI-
BaTh MH(OPMAIMIO O TEOMETPUUYECKHUX (UTypax, MPEACTaBICHHYIO Ha YepTexax; M300paxarhb
n3y4aeMble QUTYpbI OT PYKU U C IOMOIIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.

HS’M@peHMﬂ U 6bl4UCITIEHUA

YuyeHuK HAYyYHMTCsl BBITIOJHATD U3MEPEHHUE JITH, PACCTOSHUH, BETUYHH YTIIOB, C TOMOIIbIO UH-
CTPYMCHTOB JJI I/ISMepeHI/Iﬁ JJIMH U YIJI0B, BBIYUCIIATH IJIOMAAN TPAMOYT'OJIbHUKOB.

B noBcenHeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX 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
MPSIMOYTOJILHUKOB, KBaIpaTOB. B MOBCEAHEBHOM KU3HU U MPU U3yYEHHUH JIPYTHX MPEIMETOB:
BBIYUCIIATHE PACCTOSAHUA HAa MCCTHOCTH B CTAHAAPTHBIX CUTyallUAX, IJIOMAAN YHaCTKOB ITPSAMO-
yroJIbHOHM (OpMBI, 00BEMBI KOMHAT; OLIEHUBAThH Pa3MepPhl PEATbHBIX 00BEKTOB OKPYKAIOIIIETO
MUpa.

Onemenmoi meopuu MHoJIicecme u Mamemamuyeckou 102uKu

YueHuk HayyuTes (715 KCTIOh30BAHMS B IIOBCEAHEBHOW KU3HU M 00ECTIEYSHHS BO3MOXKHOCTH
YCHENTHOTO MPOOJIKEHUsI 00pa3oBaHus Ha 0A30BOM YPOBHE) ONEPHUPOBATh HAa 0a30BOM YpPOBHE
MOHATUAMU: MHOXKCCTBO, 3JICMCHT MHOXXCCTBA, ITOJMHOXKCCTBO, IPUHAJIC)KHOCTD, 3a/1aBaTh
MHOYKECTBa TIEPEUYHCIICHUEM HX 3JIEMEHTOB; HAXO/UTh IEepeceYeHne, 00 beAMHEHHUE, TTOIMHOXKE-
CTBO B IIPOCTEUIIUX CUTYalUsIX. B MOBCETHEBHON KU3HU U IIPU U3YYCHUU APYTUX IIPEAMETOB:
pacro3HaBaTh JOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUSI.

Y4YeHUK MOJyYUT BO3MOKHOCTh HAYYHUThCS (151 00eCTIeYeHUsS] BO3MOYKHOCTH YCTICIITHOTO
MPOIOJKEHHS 00pa30BaHUs Ha 0230BOM U YIIyOJEHHOM YPOBHSIX ) OIIEPUPOBATH TOHATHSIMU:
MHOKECTBO, XapaKTEPUCTUKHA MHOXKECTBA, SJIEMEHT MHOYKECTBA, ITyCTOE, KOHEYHOE U OeCKOHEeY-
HOE MHOXECTBO, ITOJIMHOXECTBO, MPHHAJIC)KHOCTD, ONIPEIENATh PUHAIICKHOCTh SJIEMEHTA



MHOKECTBY, 00bETUHEHHIO U MIEPECCUCHUI0 MHOXKECTB; 3a/1aBaTh MHOKECTBO C ITOMOIIIBIO TIepe-
YUCJICHUS 3JIEMEHTOB, CJIOBECHOTO ONUCAaHMs. B OBCeAHEBHOM KM3HU U TIPU U3YUYEHUU JIPYTUX
MPEeIMETOB: paclo3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BHICKA3BIBAHUS; CTPOUTH LIETIOUYKH YMO-
3aKJII0OYEHUN HAa OCHOBE MCMOJB30BaHUS ITPABUII JIOTUKH.

HCT’I’IOpM}Z mamemamuKku

Y4eHHK HAYYMTCH ONUCHIBATH OT/ACIIbHBIC BBIAAIOLIUECS PE3YJIbTAThI, IOJYUCHHBIEC B X0/I€ Pa3-
BUTHS MAaTEMaTUKH KaK HAyKW; 3HATh TPUMEPbl MAaTEMAaTUYECKUX OTKPBITHI 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 U MIPaBUJIa JEUCTBUI C PAlMOHAIILHBIMU YHCIIA-
MU IIPH BBIITOJIHCHUHU BBI‘{I/ICJIGHPII;'I; BBIIIOJHATE OKPYIJICHHUE PALIMOHAJIBHBIX YUCCII B COOTBCT-
CTBUU C HpaBI/IJIaMI/I; CpaBHI/IBaTI) paLII/IOHaJII)HI)Ie qucia. B HOBCCIIHGBHOfl JKHN3HU N HpI/I 1/13yqe-
HHUHU JPpYTrUux NpeaMETOB: OLICHUBATD PE3YJIbTAThI BBIYHUCIICHUI IIpHu pCHICHHUU IIPAKTUYICCKUX 3a-
Ja4d,; BBITIOJIHATH CpaBHeHI/IC YHUCCII B pCaJH)HI)IX CI/ITyaHI/IﬂX; COCTABJIATH YHUCJIOBBIC BI)Ipa)KeHI/ISI
IIpU pCHICHUHN NPAKTUYCCKHUX 3a4a4 U 3a7la4 U3 APYyIrux y‘IC6HLIX npeaAMCETOB.

YueHuk MOJYYMT BO3MOKHOCTHb HAYYUTBLCH ONICPHUPOBATH NOHATUAMM: LEJIOC YUCIIO, MHOXKC-
CTBO LCJBIX YHCCII, ACCATHUYHAA ,Z[pO6L, PaiuoOHaJIbHOC Y CJI0, MHOXXCCTBO pallMOHAJIbHBIX Y-
celI, FGOMeTpI/ILIeCKaﬂ I/IHTepHpeTaHI/Ifl HaTypaJIBHI)IX, OEJIBbIX, paHI/IOHaJH)HI)IX YU CCJI, BBITIOJIHATH
BBIUUCIICHUS, B TOM YUCJIC C UCIIOJIb30BAHUECM ITPUCMOB paAllMOHAJIbHBIX BBI‘{I/ICJ'IeHI/II\/'I, O6OCHO'
BbIBATh aJIFOpI/ITMBI BBITIOJIHCHU A I[CflCTBHfI; BBITIOJIHATH OprrJ'IeHI/Ie paIII/IOHaJ'IBHI)IX YHUCECI C
Sa,Z[aHHOﬁ TOYHOCTBIO; YIIOPAAO0YNBATH YN CJIA, 3allTUCAHHBIC B BUJC ACCATHUYHBIX Hp06eﬁ; onepu-
pOBaTI) IIOHATHUECM MOJIYJ'II) quciia, FGOMCTpI/ILIGCKaSI I/IHTepHpeTaHI/Iﬂ MOILYJU[ quca.

B noBceHeBHOI KU3HU U IPU U3YYSHHUU APYTUX NPEAMETOB: IPUMEHSATh MpaBUIIa IPUOIHKEH -
HBIX BBILII/ICJ'IGHI/II\/'I HpI/I peHIeHI/II/I HpaKTI/I‘IGCKI/IX 3a1a4 u peIHeHI/II/I 3a1a4 I[pyrI/IX y‘IG6HBIX Hpen-
MCTOB; BBIIIOJIHATH CPABHCHHUEC PE3YJIbTATOB BBIUMCIICHUN IpH pCHICHUN ITPAKTUYCCKUX 3a/1a4, B
TOM YUCJIIC HpI/I6J'II/I)K€HHI>IX BLIHHCHCHHﬁ; COCTABJIATH YHUCIIOBBLIC BBIpa)KCHI/ISI 1 OLICHUBATh UX
3HAYCHUA ITPU PCIICHUU MMPAKTUYCCKUX 3adaY U 3a/1a4 U3 JPYTrux yqeGHbe MpeaAMCETOB.

YpaeHeHuﬂ U HepaeeHcmed
Y4YeHHuK NoJy4YUT BO3MOKHOCTh HAYYHUTHCH ONIEPUPOBATh MOHATUSIMU: PABEHCTBO, YHUCIIOBOE
PaBEHCTBO, ypaBHEHUE, KOPEHb YPaBHEHUS, pEIIEHUE YPaBHEHUS, UNCIOBOE HEPABEHCTBO.

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

YuyeHuK HayYHMTCsl IPEJICTABIATh JaHHBIC B BUJE TaOHII, JHArpamMm, YUTaTh HH()OPMAIIHIO,
MPEJICTABICHHYIO B BUJIE TAOIUIIBI, AUATPAMMEI.

Y4eHUK MoJy4YUT BO3MOKHOCTH HAYYUTHCH ONIEPUPOBATH MOHSATUSIMU: CTOIOYATHIE H KPYTO-
BBI€ JMarpaMMBbl, TaOJUIIBI TAHHBIX, CpeiHee aprudMeTHIECKOoe, N3BJIeKaTh, HH(OPMAITHIO,
MPEJICTABICHHYIO B TaONMUIIaX, HA AUArPAMMAaX; COCTABIIATh TAOIHIIbI, CTPOUTH JHArpaMMbl Ha
OCHOBE JIJaHHBIX. B MOBCEHEBHON )KM3HU U IPU U3YUEHUHU JIPYTUX MPEIMETOB: U3BJIEKAaTh, UH-
TEPIPETUPOBATH U MPEOOPA30BBIBATH NHPOPMAIIUIO, IPECTABICHHYIO B TAOIUIIAX U HA TUa-
rpaMMmax, OTpakarollyl0 CBOMCTBA U XapaKTEPUCTHKU PEATTbHBIX TPOIIECCOB 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, YACIIO IO IPOLIEHTY OT HET0, HAXOAUTh IIPOLIEHTHOE OT-
HOIIECHHE JIBYX YUCEN, HAXOAUThH MPOIIEHTHOE CHUKEHUE UJTU TTPOIICHTHOE MOBBIIIIEHUE BETUYM -
HBI; pelIaTh HECIIOKHBIE JOTHUYECKUE 3aa4l METOJOM PACCYKICHUN. B MOBCEAHEBHOM )KU3HU U
MPY U3YYECHUU JPYTUX MPEAMETOB: BBIIBUTATh TUIIOTE3bI O BO3MOXKHBIX MPEACIIbHBIX 3HAYEHUSIX
HMCKOMBIX BEJIMYMH B 3a7a4e (IenaTh NPUKUAKY).



Y4YeHuK NoJIy4YuT BO3MOKHOCTh HAYYHThCH PELIaTh IPOCTHIE U CIOXKHBIE 3a7ja4l Pa3HbIX TH-
II0B, a TAK)KE 3aJa4i IOBBIIEHHON TPYIHOCTH; UCIIOJIb30BaTh pa3Hble KPaTKHUE 3aMCH KaK MO-
JIEJIM TEKCTOB CJIOXKHBIX 33]1a4 JIJIs IOCTPOEHHUSI [IOUCKOBOM CXEMBbI M pELICHUS 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; BBIJIEJISITh 3TAIlbl PELLICHUS 3aJ]a4ul U COJAEPKAaHUE KaXKJI0T0 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 YKCIIa ¥ YUCJIA IO €r0 YacTU Ha OCHOBE KOHKPETHOT'O CMbICIA JpOOH; OCO3HABATh U 00bsC-
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
pellIeHNH 3324, KOHCTPYHPOBATh COOCTBEHHBIE 33/1a4H YKa3aHHBIX THUIIOB.

B noBcenHeBHOM KWU3HU U PU U3YyYEHUU APYTUX MPEAMETOB: BbIACIATH IIPU PELICHUH 3a7a4
XapaKTePUCTHKHU paccMaTpUBAaeMOl B 3a7laue CUTyalluH, OTIMYHBIEC OT PeallbHBIX (T€, OT KOTO-
PBIX a0CTpParupoBaIUCh), KOHCTPYHUPOBATh HOBBIE CUTYAIlUU C YUETOM 3THUX XapaKTEPUCTHUK, B
YaCTHOCTH, [IPU PELICHUHU 33/1a4 HAa KOHLIEHTPAllMU, YYUTHIBATh IUIOTHOCTh BELECTBA; peliaTh U
KOHCTPYHPOBATh 3aJ[aul Ha OCHOBE PAaCCMOTPEHUS pealbHbIX CUTYallUii, B KOTOPBIX HE TpeOyeT-
Cs1 TOUHBIN BBIYMCIIUTEIBHBIN pE3ybTaT.

Haensaonasn ceomempus

T'eomempuueckue gueypol

YueHHK HAYYUTCsl OIIEpUpOBaTh Ha 0A30BOM YPOBHE MOHATHSIMHU: IPSIMOYTOJIbHBIH Mapasiene-
nunen, Kyo, map. M300paxars nydaemble QUIypbl OT PyKU U C IIOMOILBIO JTUHEHKU U LIUPKYJIS.
B noBceiHEBHOM KM3HU U IIPU U3YYEHUH IPYIMX IPEIMETOB: pelaTh NIPAaKTUYECKUE 3a1a4U C
MIPUMEHEHUEM IIPOCTEHIINX CBOUCTB (QUTYD.

YueHHK NOJYYHUT BO3MOKHOCTh HAYYUThCS U3BJIEKaTh, MHTEPIPETUPOBAThH U MTPE0OpPa30BbI-
BaTh MH(OPMALIMIO O TEOMETPUUECKHX (PUTYypax, IPEICTABICHHYIO Ha YepTexkKax;

- n300pakaTh U3y4aeMble (PUTYpPbI OT PYKH U C TOMOIIBIO KOMIIBIOTEPHBIX HHCTPYMEHTOB.

HS’M@p@HUﬂ U 8blYUCTIEHUA

Y4yeHuk Hay4YMTCsl BBIIOIHATH IPOCTEUIINE TOCTPOSHHS U U3MEPEHUS] HA MECTHOCTH, HEO0XO0-
JUMBIE B PEATIbHOU KU3HU.

Y4yeHuK noJry4uT BO3MOKHOCTh HAYYUTHCH BBIYUCIIATH 00BEMBI IIPSIMOYTOJIBHBIX MapaJijiesie-
NUIe0B, 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 PeaIbHBIX 00BEKTOB OKPY>KAIOLIET0 MUpA.

Onemenmoi meopuu MHoJIcecme u mamemamuyecKkou 102uUKu

YdeHuK HAYYUTCH (JI7Is1 UCTIOJI30BAHUS B MIOBCETHEBHON KU3HHU M 0OECIICYCHHS] BO3MOKHOCTH
YCIICLITHOTO MPOJIOJDKEHUS 00pa30BaHUs Ha 6a30BOM YPOBHE) OMIEPUPOBATH Ha OA30BOM YPOBHE
MOHSATHUSMH: MHOKECTBO, JIEMEHT MHOXECTBA, TTOJIMHOKECTBO, IPUHAIJICKHOCTh; 33/1aBaTh
MHO’KECTBa NIEPEUUCIICHUEM UX JJIEMEHTOB; HAXOAUTh MepeceueHre, 00beJMHEHHE, TTOIMHOXKE-
CTBO B IIPOCTEUIITUX CUTYyalusiX. B MOBceTHEBHON KU3HH U MPU U3YICHUH JAPYTUX MTPEIMETOB:
pacno3HaBaTh JIOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.

Y4eHUK MOJYYUT BO3MOKHOCTH HAYUYMTHCS (7151 00eCIeYeHUs BO3MOXKHOCTH yCIICTITHOTO
MIPOJIOJKEeHHs 00pa3oBaHus Ha 0a30BOM M YTITyOJIEHHOM YPOBHSIX) OIEPUPOBATH TOHATHSMU:
MHO>KECTBO, XapaKTEePUCTUKNU MHOKECTBA, 3JIEMEHT MHOKECTBA, TyCTOe, KOHEYHOE U OeCKOHEeY-
HOE€ MHOECTBO, MTOJAMHOKECTBO, TPUHAJIEKHOCTD, ONPEAEISITh IPUHATIEKHOCTD 3JIEMEHTA
MHO>KECTBY, 00bETUHEHHIO U MIEPECEUECHUI0 MHOXKECTB; 3a/1aBaTh MHOKECTBO C ITOMOIIBIO TIepe-
YHUCJICHUS 3JIEMEHTOB, CJIOBECHOTO OIHUCAHMUSL.

B noBcegHEeBHON KU3HU U NIPU U3YyYEHUHN PYTUX MIPEAMETOB: PAaClO3HABATH JIOTUYECKH HEKOP-
PEKTHBIE BHICKA3bIBAHUS; CTPOUTH LIEMIOYKH YMO3AaKIIOUEHUI Ha OCHOBE UCIOJIb30BAHUS MTPABUIT
JIOTHUKHU.



HCWZOpM}Z mamemamuKku

Y4eHHK HAYy4YMTCH ONKCHIBATH OTAEIIbHBIC BBIAAIOLIMECS PE3YIIbTATHI, IOJIYYEHHBIE B XO€ pa3-
BUTHS MAaTEMATUKH KaK HayKW; 3HATh IPUMEPHl MaTEMAaTUYECKUX OTKPBITUNA U UX aBTOPOB, B
CBSI3U C OT€YECTBEHHOW U BCEMUPHOW UCTOPUEH.

Y4YeHHUK MOJyYUT BO3MOKHOCTh HAYYUTHCH XapaKTEPU30BaTh BKJIA/ BBIIAIOIIMXCS MaTeMa-
THUKOB B Pa3BUTHE MATEMAaTUKH U UHBIX HAYYHBIX OOJACTCH.

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 PAILIMOHATIBHBIX BBIUUCICHUN; BBITIOIHIATH OKPYTJICHHUE
palMOHAIBHBIX YKCEJI C 3aJaHHOM TOYHOCTBIO; CPAaBHUBATH PAllMOHAJIBHBIE U UPPALIMOHAIBHBIE
YHUCIIa; MPECTABISATh PAMOHAIBHOE YUCIIO B BUJIE JECATUYHOM IpoOU yHOpsI0UUBATh YHCIIA,
3amMcaHHbIC B BUJE OOBIKHOBEHHOH U AecaTuaHON apoou; Haxoauth HOJl u HOK uwmcen u uc-
MOJI30BaTh WX MPU PEIICHUH 3a7a4. B moBCeTHEBHOM KU3HU U TIPU U3YyUYEHUU JPYTHUX MpPeaMe-
TOB: PUMEHSTH MPaBHJIa TPUOJIMIKEHHBIX BBIYUCIICHUH P PEIICHUH MPAKTUICCKUX 3a7a4 U
pelIeHUN 3a/1a4 IPYTruX Y4eOHBIX MPEAMETOB; BBIMOIHATH CPABHEHUE PE3YIbTATOB BEIYMCICHUN
IIPU PEIICHUH NMPAKTHYSCKHUX 3a/1a4, B TOM YHCJIE TPUOIMKEHHBIX BBIYUCICHHI; COCTABIIATh U
OIICHUBATh YMCJIOBBIC BEIPAKECHUSI MIPU PEIICHUH MPAKTUUECKUX 3a7a4 U 3a/1a4 U3 JIPyrux y4eo-
HBIX NIPEMETOB; 3aMUChIBATh U OKPYIJIATH YUCIOBbIC 3HAYEHHUS PEAIbHBIX BEJIUYUH C UCIOJIB30-
BAHHEM Pa3HBIX CUCTEM U3MEPEHHSI.

YueHuK NoJy4uT BO3MOKHOCTH HAYYHUTHCHA CBOOOIHO ONEPUPOBATH MOHATHUSAMH: HATYpaslb-
HOE€ YHUCJIO, MHOKECTBO HATYPaJbHBIX YHCET, 1I€TI0€ YHCII0, MHOYKECTBO IeNbIX YHCEN, OOBIKHO-
BEHHas Ip00b, IeCATUYHAS JPOOb, CMEIIAHHOE YKCIIO0, PAIMOHAIBHOE YUCIIO, MHOKECTBO pa-
[IMOHAJILHBIX YHUCEN; TOHUMATh H OOBSICHATH Pa3HUILY MEX/y MO3UIIMOHHON U HETIO3UIIMOHHON
CHUCTEMaMHU 3aIUCH YHUCEIT; IEPEBOAUTH YHUCIIA U3 OJHOM CUCTEMBI 3aMUCH (CUCTEMBI CUMCIICHUS )
B JIPYT'yI0; JOKa3bIBATh U UCIIOJIb30BATh MPU3HAKU JeNUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11 cym-
MBI ¥ TIPOM3BEACHUS YHCEIT TIPU BHITIOJHEHWU BBIYUCIICHUN U PEIICHUH 3a]1a4; BBITOIHATH OK-
pyTrieHue palMOHAIIBHBIX U UPPAIIMOHAIIBHBIX YMCEN C 3aJaHHOM TOYHOCTHIO; CPAaBHUBATH JIEH-
CTBUTEJBHBIE YHCIIA PAa3HBIMH CIIOCO0aMU; YIIOPSAI0UYUBAThH YHCIIA, 3aAIMCAHHBIC B BHI€ OOBIKHO-
BEHHOH U JiecITUYHOM 1poou, HaxoauTh HOJl n HOK umcen pazusiMu cioco6amu U MCIOJB30-
BaTh UX TMPH PELICHUU 3a/1a4. B moBceIHEBHOM )XU3HU U TIPU U3YUYCHUH JIPYTUX MPEIMETOB: BbI-
MIOJIHATH U OOBSICHATH PE3yNbTaThl CPABHEHHS PE3yIbTaTOB BRIUHUCICHHUM MPU PEIICHUH MTPAKTHU-
YECKUX 3aJ1a4, B TOM YUCJIe MPUOTMKEHHBIX BEIYUCICHUM, NCTIONB3Ys pa3HbIE CIIOCOOBI CpaBHE-
HUIi; 3a1IUCHIBaTh, CPABHUBATh, OKPYIJISITh YUCIOBBIE IaHHBIEC PEAJIbHBIX BEIMYHUH C UCTIOIb30-
BAaHHMEM Pa3HBIX CHCTEM U3MEPEHHS; COCTABIISTH M OIEHUBATH Pa3HBIMHU CIIOCOOAMU YHCIIOBHIE
BBIPKEHUS TPU PEIICHUH MPAKTUYSCKUX 3a/1a4 U 33]1a4 U3 IPYTHX y4eOHBIX MPEAMETOB.

Tooicoecmeennbie npeobpazo08aHUs.

Yuyenuk HAYIMTCH OIICPUPOBATH MOHATUAMU CTCIICHU C HATYPAJIbHBIM ITOKa3aTeCJIEM, CTECIICHU C
LEJIBIM OTPULATCIIBHBIM IMOKA3aTCJIEM; BBIIIOJIHATH HpeO6pa3OBaHI/I$[ T CJIbIX BBIpa)KeHI/If/'Ii }IeﬁCT'
BHUA C OJHOYJICHAMHU (CJ'IO)KCHI/IC, BBIYUMTAHHUC, yMHO)KCHI/IC), ,Z[CI>'ICTBI/I$I C MHOIro4J€HaMu (CHO)KC'
HUEC, BBIYUTAHUC, YMHO)KGHI/IC); BBITIOJIHATD PA3JIOKCHHUE MHOTOYJICHOB HA MHOXXUTEIIN OJHUM U3
CIIOCOOO0B: BBIHECEHHE 3a CKOOKY, TPYMITUPOBKA, HCIOIb30BaHHE (HOPMYI COKPAIIEHHOTO YMHO-
XKeHMS; B MOBCeTHEBHOM KU3HU U NIPU U3YYCHHUH JPYTHX MPEIMETOB: BHIMOIHATH Mpeodpa3oBa-
HUS anreOpanvecKux BBIPAKECHUH MPHU peIIeHUH 3aa4 APYTriuX y4eOHBIX MPEIMETOB.

Yuyenuk MOJIYYUT BO3MOKHOCTb HAYIUTHCH CBO6OI[HO OIICpHUPOBATH TOHATUAMUA CTCIICHU C
IICJIBIM BBITIOJIHATH AOKA3aTCIbCTBO CBOIICTB CTEIICHU C nejiabIMu U ,Z[pO6HBIMI/I IIOKa3aTciIaMu,
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-
IMMChb MHOI'O4JICHA», CTCIICHb OJHOYJICHA U MHOT'OYJICHA; BBITIOJIHATE PA3JI0KCHUC MHOTI'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, KTOXKAECTBEHHOE NpeoOpa3oBaHUEY;

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 BBIPAKEHHUH ITPU PELIEHUH 33134
APYTUX y4eOHBIX MPEIMETOB.

Ypasnenus

Y4yeHuk HayuYHMTCsl OIIEpUPOBATh OHATHUSMU: YPABHEHUE, KOPEHb YPaBHEHUS, , CHCTEMBI ypaB-
HEHU; pelaTh JUHEIHbIE YPaBHEHUS U YPABHEHUSI, CBOJAUMBIE K JINHEHHBIM C IOMOIIBIO TOX-
JIECTBEHHBIX ITpeoOpa3zoBaHuii; B moBceAHEBHOM KU3HU U IIPU U3YYEHUU JIPYTUX MPEAMETOB:
COCTaBJIATh U pEIIaTh JUHEWHbBIE YPABHEHUSI, CUCTEMBI JIMHEWHBIX YPAaBHEHUH, IPU PELICHUH
3aJa4 ApYrux y4eOHBIX MPEIMETOB; BBIIOJIHATH OLEHKY IPaBION0100Us pe3ysIbTaToOB, MOJIY-
YaeMbIX [PU PELICHUH JUHEUHBIX U CUCTEM JIMHEHHBIX NP PEIICHUHU 334 JPYTUX yUEOHbIX
IIPEIMETOB; BBIOMPATh COOTBETCTBYIOIME YPABHEHUS WM UX CUCTEMBI JUIsl COCTABJICHUS MaTe-
MAaTHUYECKOM MOJIETU 3aJJaHHOM PealbHOM CUTYallMM WIM MPUKIIAJHOM 3a/1a4l; YMETh UHTEPIIpE-
TUPOBATh MOJIyYEHHBIH NIPH PEILICHUH YPaBHEHUSI, MJIM CUCTEMBI pe3yJbTaT B KOHTEKCTE 3a/1aH-
HOM pPEAIbHOM CUTYallMM WIX PUKIIAHOMN 3a0a4H.

Y4yeHHK NOJYYHUT BO3MOKHOCTh HAYYHUThHCS CBOOOHO ONEPUPOBATh MOHIATHUAMU: YPAaBHEHUE,
PaBHOCUJIbHBIE YPaBHEHHUS, PABHOCUJIbHBIE IPE0OpPA30BaHUS YpaBHEHUI; pelIaTh pa3HbIE BUJIbI
ypaBHEHMH U UX cucTeM. BianeTs pa3HbIMU METO/IaMH pellieHHs] ypaBHEHHUH 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 KM3HU U [IPU U3YYEHUH IPYTHX IPEIMETOB: COCTABIIATH U PELIaTh 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 JPYTUX y4eOHBIX MPEAMETOB; COCTABIATh YPaBHEHNE HIIM UX CUCTEMY, OIMChIBAIO-
1€ peaJIbHyI0 CUTYAIUIO WM PUKJIAHYIO 337a4y, HHTEPIPETUPOBAThH MOIYyUEHHbIE pe3yibTa-
THI.

DynKkyuu

YuyeHHK HAYYUTCsl ONIEpUPOBATh NOHATUAMU: (QYHKIIMOHAIbHAS 3aBUCUMOCTh, (QYHKIIUS, Ipa-
¢uk QyHK1MH, ciocoObl 3a1aHNs QYHKIUHU, apTYMEHT U 3HaueHue QyHKINH, 00JacTh Onpee-
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
MPEIMETOB: MIUTIOCTPUPOBATH C MTOMOIIIBIO IpaduKa peasibHyI0 3aBUCHUMOCTb WJIN MPOLECC 10 UX
XapaKTepUCTHKaM; UCIOIb30BaTh CBOWCTBA U IpaduK KBaIpaTUUHON (PYHKIIUU MIPU PEIIEHUN
3a7a4 U3 APYrux y4eOHBIX MPEeIMETOB.

Y4yeHuKk noJry4uT BO3MOKHOCTh HAYYUTHCHA CBOOOIHO ONIEPUPOBATH MOHATHIMU: 3aBUCHU-
MOCTh, (YHKIIMOHAJIbHAs 3aBUCIMOCTb, 3aBUCUMasl U He3aBUCUMas IIepeMEHHbIe, (GYHKIIUS, CII0-
coOblI 3a/1aHus QYHKIUU, apTYMEHT U 3HaueHue QyHKIY. B moBceHEBHOMN )KU3HU U TP U3Y-
YEHUU JIPYTUX MPEJIMETOB: KOHCTPYUPOBATh U UCCIEN0BaTh (DYHKIIMH, COOTBETCTBYIOLIHE pe-
AJIbHBIM MPOIIECCaM U SBJICHHUSIM, UHTEPIPETUPOBATH MOTYyUEHHBIE PE3YIbTaThl B COOTBETCTBUH
co crneun(UKoi uccieayeMoro npolecca Uil sBJICHH; UCIIOIb30BaTh I'paKH 3aBUCUMOCTEMN
JUIS KCCIIeIOBaHUS peabHBIX MPOIIECCOB U SIBICHUN; KOHCTPYHUPOBATh U UCCIe10BaTh (G YHKIIUU
IIPH pEeIICHNH 33]a4 JPYTUX y4eOHbIX MMPEIMETOB, HHTEPIPETUPOBAThH MOTyYEeHHBIE 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 KPATKHE 3aIIMCH KaK MOJIEJIN TEKCTOB CJIOXKHBIX 3a-
7iad 11 IOCTPOEHHUSI IOMCKOBOW CXEMBI M PEIICHUS 3a/1a4; pa3IndaTh MOJEIb TEKCTa U MOJIEIb
peleHys 3a/1a4n, KOHCTPYUPOBATh K OJJHON MOJEN PEeIeHHs HECI0KHOM 3ajauu pa3Hble MoJie-
JIM TEeKCTa 3a/1a4M; 3HaTh U MPUMEHATH 00a criocoba rmoucka pemeHus 3a1ad (0T TpeO0oBaHus K
YCIIOBHIO U OT YCJIOBUS K TP€OOBAHMIO); YMETh BBIOMPATh ONTUMAJIBHbIM METOJ| peIlIeHHs 3a/1a4n



U 0CO3HaBaTh BBIOOP METOJa, pacCMaTpUBaTh pa3IMYHbIC METO/Ibl, HAXOIUTH Pa3HbIC PEIICHUS
3a/1a4y, €CJIM BO3MOKHO; aHAJIM3UPOBAThH 3aTPYAHEHUS IIPU PELIEHUN 3a/1a4; BBIIIOJIHATH pa3-
JMYHBIE IPeoOpa30BaHus MPEI0KEHHON 3a7jaui, KOHCTPYHPOBAaTh HOBBIE 33a4l U3 JaHHOI, B
TOM 4HcCIie 00OpaTHbIE; MHTEPIPETUPOBATH BHIYUCIUTENBHBIE PE3YJIbTAThI B 3a/1a4€, UCCIIE0BATh
IIOJIyYE€HHOE PEIICHUE 3aJa4l; aHAJIU3UPOBATH BCEBO3MOKHbBIE CUTYallMM B3aUMHOT'O PacIiojo-
KEHHUS ABYX OOBEKTOB M M3MEHEHHUE UX XapaKTEPUCTHK MPU COBMECTHOM JIBM)KEHUH (CKOPOCTH,
BpEMsl, PaCCTOSIHUE) IPU PELICHUH 33/1a4 Ha ABM)KEHHE ABYX OOBEKTOB KaK B OJTHOM, TaK U B
IIPOTUBOIIOJIOKHBIX HAIPABJICHUAX. B IIOBCETHEBHOM KU3HU U NIPU U3YUYEHUU APYTUX NIpeame-
TOB: BBIIEJIATH IPU PEIICHUH 3a/1a4 XapaKTEPUCTUKHA PACCMAaTPUBAEMON B 3a/1a4€ CUTYallUH, OT-
JIMYHBIE OT peabHbIX (T€, OT KOTOPBIX A0CTParupoBaIKCh), KOHCTPYHUPOBATh HOBBIE CUTYalUH C
Y4€TOM 3TUX XapAKTEPUCTHUK, B YACTHOCTH, ITPY PEIICHUN 3a]a4 HAa KOHLICHTPALlUH, YYUThIBATh
IJIOTHOCTB BEILECTBA; pelIaTh U KOHCTPYUPOBATh 33/1a4l HA OCHOBE PACCMOTPEHMS PEaJIbHBIX
CUTYyallUii, B KOTOPBIX HE TPEOYeTCsl TOUHbIIM BHIUUCIUTENbHBIN pe3y/bTaT; peliaTh 3a1a4i Ha
JBHKEHHUE I10 PEKE, pacCMaTpUBasl pa3Hble CUCTEMBI OTcueTa. lccnenoBars BCEBO3ZMOKHBIE CH-
TyallM¥ [IpY PELICHUHN 334 Ha ABM)KEHUE 110 PEKE, pACCMATPUBATh Pa3HbIE CUCTEMBI OTCUETA;
pemars 1 000CHOBBIBaTh CBOE PELIEHHUE 33/1a4 (BBIACIATh MaTEMaTHUECKYIO0 OCHOBY) Ha HaX0X-
JIeHHE YacTH YKCciIa U YUCIIA [0 €ro YaCTH Ha OCHOBE KOHKPETHOTO CMbICIIA IPOOH.

Yd4eHHK OJIyYUT BO3MOKHOCTh HAYYMTBCH PEIIATh IIPOCTHIE U CIIOXKHBIE 3a/1a4H, a TAKKe
3a/1a4¥ MTOBBIIIEHHOW TPYAHOCTHU U BBIAEJATH UX MATEMaTUYECKYIO OCHOBY; PACIIO3HABATH pa3-
HBIE BUJIbI U TUIIBI 33/1a4; UCIIOJIb30BaTh Pa3Hble KPATKUE 3aIIUCH KaK MOJEIHN TEKCTOB CIIOKHBIX
3a/1a4 U 3a]1a4 [TOBBIILIEHHOW CI0KHOCTHU AJI IOCTPOEHHUS TIOMCKOBOM CXEMBI U PEILIECHUs 3a]a4,
BBIOMPATH ONTHUMAIBHYIO JJISl pACCMAaTPUBAEMOM B 33aJjaue CUTYalluy MOJIEIIh TEKCTa 3a/1a4H;
pa3auyaTh MOJIEIb TEKCTa U MOJIENb PELICHUS 3a/1a4H, KOHCTPYMPOBATh K OJTHOM MOJENHN pellie-
HUS CJIOKHBIX 33/1a4 pa3Hble MOJIENIM TEKCTa 3aJauu; 3HaTh U PUMEHATH TPU Coco0a moucka
pemeHus 3a1a4 (0T TpeOOBaHUA K YCIOBHUIO U OT YCJIOBHS K TpeOOBaHNI0, KOMOMHUPOBAHHBIN);
BBIJIEJISITH 3TAIlbl PEIICHU 3a/1a4M U COJIepKaHne KaXI0r0 3Tarna; yMeTh BHIOMpPATh ONTHUMAIIb-
HBIM METOJ1 pelleHus 3aJJaul U 0CO3HaBaTh BEIOOP METO/1a, pacCMaTpUBATh Pa3IMYHbIE 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; HHTEPIIPETUPOBATh BHIUNCIUTENIBHBIE Pe-
3yNbTaThl B 33/1a4€, UCCIIEI0BATh MOJYYEHHOE PELIEHUE 3a1a4; U3MEHATh YCIOBHE 3a/1a4 (KO-
JIMYECTBEHHbIEC WJIM KaueCTBEHHbIE JJAHHBIE), UCCIIEI0BaTh M3MEHEHHOE NPe0Opa30BaHHOE;
aHAJIM3UPOBATh BCEBO3MOKHBIE CUTYALIMH B3aUMHOI'O PACTIONOKEHHS IByX OOBbEKTOB 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 CUTYallUd Ha OCHOBE U3MEHEHUS YCIOBUH 3a1a4M IIPU JIBUKECHHUHU I10
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 KU3HH U IIPU U3YYECHHUH JIPYTUX IPEIMETOB: KOHCTPYHUPOBATh HOBBIE ISl IAaHHOM 3a/1a-
YM 3aJJa4Hble CUTYAl[UU C YYETOM PeabHbIX XapaKTEPUCTHUK, PEIIATh 3a1a4X HA JBUKEHUE 110
peKe, paccMaTpHuBasl pa3Hble CUCTEMBI OTCYETA.

HCWZOPM}Z mamemamuKku

Yd4eHuK HAYYHTCH XapaKTepU30BaTh BKJIAJ BBIIAIOMIMXCA MATEMATUKOB B Pa3BUTHE MaTeMaTH-
KM U UHBIX HAYYHBIX 00JIaCTel; MOHUMATh pOJIb MaTeMaTHKHU B pa3BUTHH Poccum.

Y4eHHK MOJIyYUT BO3MOKHOCTh HAYYUThLCH [IOHUMATh MATEMATUKY KaK CTPOrO OpraHU30BaH-
HYIO CUCTEMY Hay4yHbIX 3HaHUH, B YACTHOCTH BJIAIETh MPEACTABICHUSIMHU 00 aKCHOMATHYECKOM
IIOCTPOCHUH F€OMETPHUHU U NIEPBUYHBIMU IIPEICTABICHUAMH O HEEBKIMIOBBIX I€OMETPHSIX;
paccMaTpuBaTh MAaTEMATUKY B KOHTEKCTE UCTOPUM Pa3BUTHUS LUBUIIM3ALUU U UCTOPUU PA3BUTHS
HayKH{, IOHUMAaTh POJIb MaTEMAaTUKH B pasBuTuu Poccun.

Memoowvr mamemamuxu

Y4YeHHK HaYyYHMTCH UCIIOJIb3Ysl U3yUYEHHBIE METO/IbI, POBOJUTH T0KA3aTEIbCTBO, BBIIIOIHATh
OIIPOBEP>KEHHE; BEIOUPATh N3yYCHHbIE METOIbl M UX KOMOMHAIIUH [T PELICHNs MaTeMaTHye-



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

Y4eHUK MOJy4YUT BO3MOKHOCTH HAYYUTHCH BIIAJICTh 3HAHUSIMH O PA3IMYHBIX MeTOAax 000cC-
HOBaHUS U OIPOBEPKEHUSI MATEMATUUYECKUX YTBEPKICHUN U CAMOCTOSATEIIHO IPUMEHSTD HX;
BJIaJIETh HABBIKAMU aHAJIN3a YCJIOBUS 3a7a4M M ONPEACIICHUS MOIXOMSIIMNX i1 PEUICHUs 3a/1a4
M3YYEHHBIX METOJIOB WJIM UX KOMOMHAIMI; XapaKTepu30BaTh MPOU3BEICHUS UCKYCCTBA C y4e-
TOM MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPO/IE, UCIOJIb30BATh MATEMATHYECKHUE 3aKOHO-
MEPHOCTH B CAMOCTOSITEIIbHOM TBOPYECTBE.

7 K1acc reoMeTpus

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 YMCIIE, IPEAIoa-
raloIUX HECKOJIBKO LIaroB peleHus; GopMyIupoBaTh B IPOCTEHIINX CIy4asXx CBOUCTBA U IPHU-
3HaKH (QUTYpP; B TIOBCEIHEBHOM KU3HU U TIPU U3yYSHUU APYTHX MPEAMETOB: HCIOIB30BATh CBOWA-
CTBa reOMETPUYECKUX (pUryp /Ui peteHus 3a1ay NpakTHYeCKOro XxapakTepa 1 3a1a4 U3 CMex-
HBIX JUCLHUIUIMH.

Y4eHHK NOJYYHT BO3MOKHOCTh HAYYHUThCS CBOOOHO OIEPUPOBATh N'€OMETPUUECKUMU TTOHS -
TUSMH IIPU PEIIECHUU 3aJ1a4 U MPOBEACHUHN MaTEMaTUUECKUX PacCyKICHHM; CAMOCTOATEIBHO
(GopMyIMpPOBATH OIPEEIICHUS TEOMETPUYECKUX (PUTYp, BBIIBUTaTh TMIIOTE3bl O HOBBIX CBOMCT-
BaxX M NPU3HAKaX T€OMETPUIECKUX (PUTYp U 0OOCHOBBIBATH UJIH ONMPOBEPTATh MX, 00001aTh WK
KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBbIE KJIacChl (PUTYp, IPOBOJUTH B HECIOKHBIX CIydasx
Kiaccu(uKanuio GUryp 1o pa3IuIHBIM OCHOBAaHHSAM; UCCIIEIOBATh YEPTEKH, BKIIOUasi KOMOU-
Haluu (uryp, U3BJIeKaTh, MHTEPIPETUPOBATH U MPEe0OPa30BbIBaTh HHPOPMALINIO, TIPEACTABIICH-
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 33J]a41 JJOTIOJIHUTEIbHbBIE TOCTPOEHUS, UCCIIEI0BAaTh BO3MOKHOCTh 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 (PUTyp MaTeMaTHYECKHE MOJIENIN JJIS peIIeHUs 3a/1a4 MPAKTHYECKOT0
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 CUMBOJIEHOMY
OTIMCaHUIO; CBOOOHO OTIEPUPOBATH YEPTESKHBIMU HHCTPYMEHTAMH B HECJIOKHBIX CITydasXx,
BBINIOJIHATH TOCTPOCHUS TPEYTOJIbHUKOB, IPUMEHSATH OTAEIbHBIE METOJIbI TIOCTPOCHUM LIUPKY-
JIEM W JIMHEUKOW U MPOBOJUTH MPOCTEUIIINE UCCIEAOBAHUS YHCIIA PEIICHHIA;

B noBce1HEBHOM KU3HU U ITPU U3YUYEHHUH JAPYTUX IIPEAMETOB:

BBITIOJTHATH TIPOCTEHIITHE TIOCTPOSHUST HA MECTHOCTH, HEOOXOIUMBIE B PeaTbHON KU3HU,
Y4eHUK MoJy4YuT BO3MOKHOCTH HAYYHTHCH ONEPUPOBATH MOHATHEM HAOOpa JIIEMEHTOB, OI-
PEACISIIONTNX TeOMETPHIECKYIO (UTYPY, BIIaJIeTh HA00OPOM METOOB MOCTPOCHUH IUPKYJIEM U
JINHEMKOW; POBOJIUTh aHAJIU3 U PEAJIM30BBIBATH 3TAIbl PELICHUS 3a/1a4 HAa IIOCTPOCHHUE.

B noBceHEBHOM KU3HU U TTPU U3YYECHHUH JAPYTUX MPEAMETOB:

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

Omuowenus

YuYeHUK HAYYHUTCs OTIEPUPOBATH TOHATUSMU: PABEHCTBO (DUTYP, paBHBIC (PUTYPHI, 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 OTHOILIECHUS KaK METape.I-
METHBIM; CBOOOTHO OTIEpUPOBATH MOHITHSIMH: PAaBEHCTBO (DUTYP, paBHBIC (DUTYPHI, PABEHCTBO
TPEyroJIbHUKOB, APAJLIEIbHOCTh NPAMBIX. B OBCEAHEBHOM )KM3HU U IPU U3YUYECHHUH IPYTUX



nNpeaAMCETOB: UCITIOJIB30BATh OTHOUICHU A IAJIA IMMOCTPOCHUA U UCCIICAOBAHNUA MAaTCMATUYCCKUX MO-
neneit 00beKTOB peabHOMN JKU3HU.

Hcmopuﬂ mamemamuKku

Y4YeHHK HayYHMTCs XapaKTepU30BaTh BKJIAJ( BBIIAOIIUXCSA MAaTEMAaTUKOB B Pa3BUTHE MaTeMaTH-
KM ¥ MHBIX Hay4HBIX 00JIacTell; IOHUMATh POJIb MaTEMaTUKHU B pa3BUTuU Poccuu.

Y4eHHK MOJIy4YUT BO3MOKHOCTh HAYYHThHCH [IOHUMATh MAaTEMAaTUKY KaK CTPOrO OpraHU30BaH-
HYIO CUCTEMY Hay4yHbIX 3HaHUH, B YACTHOCTH BJIQJETh IPEACTABICHUAMHU 00 aKCHOMAaTHYECKOM
IIOCTPOCHUH F€OMETPHUHU U IIEPBUYHBIMU IPEICTABICHUAMH O HEEBKJIMIOBBIX T€OMETPUSX;
paccMaTpuBaTh MaTEMATUKY B KOHTEKCTE UCTOPUM Pa3BUTHUS LUBUIM3ALUU U UCTOPUU PA3BUTHS
HayKH{, IOHUMAaTh POJIb MaTEMAaTUKU B pa3BuTUU Poccun.

Memoowvr mamemamuxu

Yuyenuk HAYYMTCH HCIIOJIb3YA U3YUYCHHBIC MCTO/bI, IPOBOAUTH AOKA3ATCIbCTBO, BBLIIIOJIHATD
OIIPOBCPIKCHUC, BLI6I/IpaTL HN3YUCHHBIC MCTOJbI 1 UX KOM6I/IHaLII/II/I IJI PCHICHUA MaTEMAaTHYC-
CKHX 3aJa4,; UCIIOJIb30BATh MAaTCMATHYCCKUEC 3HAHUA OJIA OIIMCaHUsA SaKOHOMepHOCTeﬁ B OKpYy-
)KaI-OH_[eﬁ HCﬁCTBHTCHBHOCTH " IPOU3BCACHUAX UCKYCCTBA,

Yuyenuk MOJYYMT BO3MOKHOCTDb HAYYMUTHLCH BJIAJICTE 3HAHUAMU O PA3JIMYHBIX MCTOAAaX 00oc-
HOBAaHHUA U OIIPOBCPIKCHUA MATCMATHYCCKUX yTBCp)KI[GHPIfI 1 CaMOCTOATCIIbHO ITPUMCHATD UX;
BJIAICTh HABbIKAMU aHAJIN3a YCJIOBHA 3aJa4u U OMPCACIICHUA MOAXOAAIIUNX AJId PCIICHUA 3aaa4
HU3YUCHHBIX METOJ0B HUJIN UX KOM6PIH8.I.IHI>1; XapaKTCPU30BaTh NPOU3BEACHHNA UCKYCCTBA C y4cC-
TOM MaTEMAaTHYCCKHUX BaKOHOMepHOCTeﬁ B IIpHUpOAC, UCIIOJIB30BATh MATEMATUYCCKHUE 3aKOHO-
MCPHOCTH B CaMOCTOATCIIbHOM TBOPYCCTBC.

8 kiacc anredpa

Onemenmui meopuu MHoaIicecme u mamemamuyeckou 102uUKuU

YuyeHuk HayuyHMTCsl: ONIEpUpPOBaTh HA 0A30BOM YPOBHE MOHSTUSIMU: MHOKECTBO, 3JIEMEHT
MHO’KECTBA, IIOJJMHOKECTBO, IPUHAIJIEKHOCTb; 331aBaTh MHO>KECTBA [IEPEUNCIIEHUEM UX dJIe-
MEHTOB; OIIEPUPOBATh HA OA30BOM YPOBHE MOHATUSAMU: ONPEEICHHUE, aKCHOMa, TEOPEMA, JI0Ka-
3aTeIbCTBO; IPUBOANUTE IPUMEPBI U KOHTPIIPUMEPHI ISl TIOATBEPKACHHS CBOUX BBICKA3bIBAHUM.
B noBceaHEeBHOM KM3HU U NIPU U3YYEHHUH JIPYTHX MPEIMETOB: HCIIOIb30BaTh rpaduueckoe
IIPEICTAaBICHNE MHOXKECTB [UIsl ONMCAHMsI PEAJIbHBIX ITPOLIECCOB U ABJICHUH, DU PELICHUH 3a/1a4
JPYTUX y4EOHBIX MPEIMETOB.

Y4YeHuK NOJy4YUT BO3MOKHOCTh HAYYHUTBHCH: OIIEPUPOBATH MOHITUAMM: ONPEIEICHUE, TEOPE-
Ma, akCHOMa, MHO>KECTBO, XapaKTEPUCTUKN MHOXECTBA, 3JIEMEHT MHOXECTBA, IyCTOE, KOHEUHOE
1 0ECKOHEYHOE MHOKECTBO; ONPEAEIIATh IPUHAAIEKHOCTD JIEMEHTA MHOKECTBY.

B noBceiHEBHOM )KM3HU U IIPU U3YYEHUH IPYTHX IPEIMETOB: CTPOUTH LIETTIOUYKH YMO3aKIII04e-
HUI Ha OCHOBE KCITIOJIb30BAHUS 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, IeCATUUHAS JpoOb, CMEIIaHHAasl IpO0b, pallMOHaIBLHOE YHUCIIO0, apudme-
TUYECKHUI KBaJpaTHBIA KOPEHb; HCIIOJIb30BaTh CBOMCTBA YNCEN U NIPABUJIA AEUCTBUI ITPH BbI-
MTOJIHEHUU BBIYUCIICHUI; BBIMOJIHATH OKPYTJIEHHE PallMOHATbHBIX YHCENl B COOTBETCTBUM C Ipa-
BUJIaMH; OLIEHUBATh 3HaYEHNE KBaAPATHOTO KOPHS U3 MOJIOKUTEIBHOTO 1IEJIOT0 YNCIIA;
pacrno3HaBaTh palMoHaJIbHbIE U HpPallMOHAIbHbBIE YUCIIA; CPAaBHUBATh YKCIIA.

B noBceaHeBHON KU3HU U IIPU U3YYEHUH JPYTUX IPEIMETOB: OLIEHUBATh PE3YJIbTaThl BEIUUCIIE-
HUH NpYU PEUIEHNN MPAKTUYECKUX 3a71ay; BBIIOJIHATh CPABHEHUE YUCEI B PEANIbHBIX CUTYaLUsX;
COCTABJISATh YMCIIOBBIC BBIPAKEHUS MPH PEIICHUH MTPAKTHYECKHUX 3a7a4 U 3a]a4 U3 APYrux y4ueo-
HBIX IPEIMETOB.

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



MOHUMATh U OOBSICHATH CMBICT MIO3UIIMOHHON 3aIICH HATYPAIbHOTO YUCIIA;

BBITIOJIHATH BBIUYMCIIEHUS, B TOM YHCJIE C UCIIOJIb30BAHUEM ITPUEMOB PAllMOHAIbHBIX BBIYHCIIE-
HUU; BBITIOJHATH OKPYIVIEHUE PAllMOHATIBHBIX YUCEI C 3aIaHHOW TOYHOCTBIO;

CpaBHMBATh pallMOHAJIbHbIE U UPPALIMOHAIBHBIE YNCIIA; IPEACTABIATh PAlMOHAIBHOE YUCIIO B
BUJIC IECATUYHOM TpOOH , YHOPSIIOUMBAThH YUCIIA, 3aMCAaHHBIE B BUJIE OOBIKHOBEHHOW U J1eCs -
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; BBIMOIHATH CPABHEHUE PE3Y/IbTATOB BRIUMCICHUN MTPH PEIICHUN
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 YHCIOBbIE 3HAUEHMSI pEAJIbHBIX BEJTMYHH C UCIIOIb30BAaHUEM 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; BBIIOJIHATh HECI0XKHbIE IPE0OpPa30BaHuUs 1IEIbIX BbIPAXKECHUI:
pacKpbIBaTh CKOOKH, TIPUBOIUTH MTOTOOHBIE CllaraeMble; UCIIOJIb30BaTh (POPMYIIBI COKPAIIEHHOTO
YMHOKEHUS (KBaJpaT CyMMBI, KBaJipaT pa3HOCTH, Pa3HOCTb KBAJIPATOB) JJIsl YIIPOIIEHUS BBIYHC-
JICHUH 3HaUE€HUH BBIPAKEHUI; BBIIIOJIHATH HECIIOXKHBIE TPpeo0pa3oBaHusl IPpOOHO-TUHENHBIX BbI-
pa’keHU 1 BbIpa)KEHUH ¢ KBaAPATHBIMH KOPHSIMHU.

B noBceHEBHOI KU3HU U TIPU U3YYCHHUH APYTUX MPEAMETOB: TIOHMMATh CMBICI 3aIFCH YHCIIa B
CTaHJApPTHOM BH/JIE; OIIEPUPOBATH Ha Oa30BOM YPOBHE IOHIATHUEM «CTaHJAPTHAs 3alKMCh YUCIAY.
Y4yeHHK NOJYYHT BO3MOKHOCTh HAYYHUTHCS: ONICPUPOBATH MMOHATUSMH CTETICHU C HATypajlb-
HBIM IIOKa3aTeseM, CTENIEHH C IIeJIbIM OTPULIATeNbHBIM IT0Ka3aTesIeM; BBIOIHATH Tpeodpa3oBa-
HUS LENbIX BBIPAKEHUI: 1eUCTBUS C OJHOWIEHAMH (CII0KEHUE, BBIYUTAaHUE, YMHOXKEHUE), Jeii-
CTBHSI C MHOTOUJICHAMU (CTI0KEHHE, BBIYUTAHHE, YMHOKEHHE); BBIIOIHATH Pa3IoKeHUE MHOTO-
YJIEHOB HAa MHOXKMTEJN OJHUM U3 CIIOCOOOB: BBIHECEHHUE 3a CKOOKY, TPYyIIUPOBKA, UCIIOIb30Ba-
HUe (POpPMYJT COKpAILIEHHOTO YMHOXEHHUS; BBIIENATh KBapaT CYMMbI H Pa3HOCTH OJJHOUJICHOB;
packiaibIBaTh HA MHOXKUTEIIN KBAJPAaTHBIM TPEXWIEH; BBIMOIHATH IPeoOpa3oBaHMsI BbIpake-
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-PAIMOHANIBHBIX BRIPAKEHHI: COKpalleHue Ipobei, mpuBeieHue aji-
rebpanueckux apodei k 001eMy 3HaMeHATeI0, CII0KEHUE, YMHOKEHHE, JIeJICHUE anredpanye-
CKuX Apo0ei, Bo3BeJieHNe anredpandeckoil 1poou B HATYpaIbHYIO U LIEIYI0 OTPULIATEbHYIO
CTETEHb; BBITIOJIHATH IPE0OPa30BaHUs BEIPAKEHHIM, COJIEpKALINX KBaIpaTHbIE KOPHU;
BBIJICJIATH KBAJPaT CYMMBI HJIM PA3HOCTH JIBYYI€HA B BBIPAKEHHSIX, COAEPIKAIINX KBAIpaTHbIE
KOPHH; BBITIOJIHATH TPE0Opa30BaHus BhIPAXKEHU, COIEpPKaIIX MOIYIb.

B noBceHEeBHOI KU3HU U IPU U3YYSHUHU APYTUX MPEAMETOB: BHIIOIHATH IPe0Opa3oBaHus U
JEMCTBUS C YMClIaMU, 3alIMCAaHHBIMU B CTaH/IapPTHOM BUJIE; BBIIIOJIHATH ITPe0Opa3oBaHus anreo-
panyecKuX BhIPaKEHUH MPH PEIIeHUH 3a7a4 IPYTUX Y4eOHbBIX IPEIMETOB.

YPaeHeHM}Z U HepaeseHcmeda

YuyeHHK HAYYUTCSI: ONIEPUPOBATH HA 6a30BOM YPOBHE MOHATUSMHU: PABEHCTBO, YUCIIOBOE pa-
BEHCTBO, YPABHEHUE, KOPEHb YPAaBHEHHsI, PEIICHUE YPAaBHEHHUSI, YUCIOBOE HEPABEHCTBO, HEpa-
BEHCTBO, PEIICHUE HEPABEHCTBA; IIPOBEPATH CIPABEAINBOCTD YUCIIOBBIX PABEHCTB U HEPa-
BEHCTB; PEIIATh JUHEHHbIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASAIINECS K TUHEHHBIM;
IIPOBEPSATH, SIBISIETCA JIM JAaHHOE YHCIIO PEIIEHUEM ypaBHEHUS (HEPAaBEHCTBA); pellaTh KBajapaT-
HbI€ YpaBHEHUs 0 (HopMyJie KOpHEH KBaJipaTHOTO ypaBHEHMsI; N300pakaTh peIlIeHHUs Hepa-
BEHCTB M X CUCTEM Ha YUCJIOBOU MPSAMOM. B OBCEAHEBHON KU3HU U IIPU U3YYCHUU APYTHUX
IIPEIMETOB: COCTABIIATh U PEILATh JIMHEWHBIC YPABHEHHUS IIPH PELICHUH 33]a4, BOZHUKAIOIINX B
IPYruX y4yeOHBIX MpeaMeTax.



Y4YeHuK MOJy4YuT BO3MOKHOCTh HAYYHTBCSI: ONEPUPOBAThH MOHATUSAMU: YpaBHEHHUE, HEPABEH-
CTBO, KOpPEHb ypaBHEHHs, PELICHUE HEPABEHCTBA, PAaBHOCWIbHbBIC YpaBHEHUS, 00JIACTh OIpese-
JIeHUS ypaBHEHUs (HEpaBEHCTBA, CUCTEMbl YPAaBHEHUN WM HEPABEHCTB);

pelarh JUHEHbIE YPAaBHEHUS U YPAaBHEHHUS, CBOAUMBIE K JINHEHHBIM C IIOMOILBIO TOX/IECTBEH -
HBIX IIPe0Opa30BaHuil; pelaTh KBaAPATHBIE YPABHEHUS U YPABHEHHUS, CBOAUMBIE K KBaJIpaTHBIM
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 ypaBHEHHUs 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
YpaBHEHUsI ¢ TapaMEeTPOM; PELIaTh HECIOXKHbIE YPABHEHNUS B LIEJIbIX YhciIaX. B moBcenHeBHON
KU3HU U NIPU U3YYEHUH JIPYTUX MIPEIMETOB: COCTABIATh U PEIIaTh JIMHEWHbIE U KBaJlpaTHbIE
ypaBHEHMs, ypaBHEHUS, K HUM CBOJSIINECS, HEPABEHCTB MPH PEILICHUH 3aJa4 APYIUX y4eOHBIX
MIPEIMETOB; BBIIIOJIHATH OIIEHKY MPaBIOTOA00HS Pe3yIbTaTOB, MOIy4aeMbIX TP PELIICHUH JIU -
HEIHBIX U KBa/IpaTHBIX YPaBHEHUH M HEPABEHCTB IPH PEILICHUHU 3aJjay APYIHX y4eOHBIX Mpesi-
METOB; BBIOMPATh COOTBETCTBYIOIINE YPAaBHEHUS, HEPABEHCTBA WJIK UX CUCTEMBI [l COCTABIIE-
HUS MaTeMaTU4YeCKON MOJEIH 3alaHHON peaJlbHOW CUTYalluy WK IPUKJIaJHOM 3a1a4u; yMeTh
HMHTEPIPETUPOBATH MOTYYEHHbIN IPU PELICHUN YPABHEHMSI, HEPABEHCTBA PE3YJIbTAT B KOHTEKCTE
3aJJaHHOH peabHON CUTYalluu WU PUKIAJHOHN 3a/1auH.

Dyuxyuu

YuyeHuK HayYHTCsl: HAXOIUTh 3HaUeHHE (PYHKLMU 10 3aJaHHOMY 3HAUEHUIO apryMeHTa; Ha-
XOJMTh 3HAYEHUE APTyMEHTA 10 33/1aHHOMY 3HaYeHUIO (DYHKIIMH B HECTIOXKHBIX CUTYALUSIX; 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 3HAKOIIOCTOSTHCTBA, IPOMEKYTKH BO3pacTaHUs U yObIBaHUs, HaH-
Oosblilee U HAUMEHbIlee 3HauUeHHs (PYHKIMH; CTPOUTh IpadyK JUHEHHON (QyHKIIMU; TPOBEPATH,
SIBJIAETCS JIU JaHHBIN rpaduk rpadukomM 3ajaHHON QYHKIMY (JIMHEHHON, KBaJpaTUIHON, 00pat-
HOW MPONOPLHUOHATIBHOCTH); ONPeNeNATh NPUOIMKEHHbIE 3HAaU€HHUS KOOPJMHAT 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
(HanOouplIME U HAUMEHBIIINE 3HAUYEHUS, IPOMEXKYTKH BO3pacTaHus U yObIBaHMsI, 00JIACTH I10-
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: (DYHKIIMOHAIbHAS 3a-
BUCUMOCTh, (PyHKIMS, rpaduk (QyHKIUH, CIOCOObI 3aJaHus (YHKIMU, apryMEHT W 3HadeHHe
GbyHKINH, 00JIACTh ONPEIeIICHUS] 1 MHOKECTBO 3HAUCHHUH (PYHKITUH, HYTU (QYHKIIUH, TIPOMEKYT-
KM 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTD (DYHKITMH, YeTHOCTH/HEYETHOCTD (DYHKIIUH;

CTPOUTH rpapuKu JIUHEWHOM, KBaApaTUUHON QYyHKIMHA, 0OpaTHON NPOMOPIHOHATBHOCTH, (PYHK-

UM BUQ: Y =a+

Sy s /x>y =x} Ha IpUMepe KBaJApaTHIHON (pyHKIIMN, ICTTOTB30BATH
X +

npeoOpazoBanus rpaduka pynkuuu y=Ff(X) mis nocrpoerus rpadukos GpyHkmi

y = af (kx+b)+c;COCTaBJISIThY PABHEHHUATIPSIMONIIO3aJaHHBIMY CIIOBUSIM . TIPOXOAsIIIIe i uepes
JIBE TOYKH C 3aJaHHBIMH KOOPIUHATAMH, TPOXOISIICH Yepe3TaHHY 0 TOUKY M TapaJlIeIbHON
JTAHHOM MPSIMOM; UCCIIEIOBATH (DYHKITHIO 110 €€ rpaduKy;

HAXOJUTh MHOKECTBO 3HAUCHHI, HYJIU, IPOMEKYTKH 3HAKOIIOCTOSIHCTBAa, MOHOTOHHOCTH KBa/I-
paTtudHON (YHKIMN; B TIOBCEAHEBHOMN JKU3HH U TIPH U3YUCHUH JPYTHX IPEIMETOB:
WLTFOCTPUPOBATH C MMOMOIIBIO rpadrKa pealbHyI0 3aBUCHMOCTh MJIH TIPOLIECC TI0 X XapaKTepH-
CTHKaM; HCIOJIb30BaTh CBOMCTBA M rpadyK KBaApaTHYHON (QYHKIMH MTPU PEIICHUH 3a/1a9 U3
APYTUX 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 BEJIMYHH, C IIEIBIO T0-
WCKa PEIICHUS 3a/1a49H; OCYIIECTBIIATh CIIOCO0 MMOMCKA PEIICHHS 33/1a41, B KOTOPOM PaCCyxk/ie-
HUE CTPOUTCS OT YCJIOBUS K TPEOOBAHUIO WIIH OT TPeOOBAHUS K YCIOBHIO; COCTABIIATH IIAH pe-
IICHUS 331a4¥; BBIICIISATH ATAIbl PEIICHUS 3a/1a41; HHTEPIPETHPOBATh BEIYUCIUTEILHBIC pe-
3yJIbTaTHI B 33/1a4€, MCCIIEI0BATh MOJYYCHHOE PEIICHHE 3a/]auH; 3HATh Pa3Inuue CKOPOCTEH
00BEKTa B CTOSTYCH BOJIE, TPOTUB TEUCHHUS U 110 TEUCHUIO PEKH; PEIIaTh 3a7a4i pa3HbIX THUIIOB
(Ha paboTy, Ha MOKYIIKU, Ha IBYKEHUE), CBSA3BIBAIOIINX TPU BEIIMYUHBI, BBIICISTh 3TU BEJIHYU-
HBI U OTHOIICHUSI MEKIY HUMHU; B TIOBCEIHEBHOM KH3HH U TIPU U3YYCHUU JIPYTHUX IPEIMETOB:
BBIIBUTATh THIIOTE3bI O BO3MOYKHBIX TPEIEIbHBIX 3HAYCHUSIX UCKOMBIX B 3a7aue BETHYUH (J1e-
JIaTh TIPUKUJIKY).

Y4YeHUK NOJYyYUT BO3MOKHOCTH HAYYHTHCS: PElIaTh MPOCTHIC U CIOXKHBIC 33/1a4U PA3HBIX TH-
OB, & TAKXE 3aJ1a4¥ MMOBBIIICHHOW TPYAHOCTH; MCIIOIH30BaTh Pa3HbIC KPATKUE 3allMCH KaK MO-
JIeITU TEKCTOB CJIOKHBIX 33J1a4 JUIsl IIOCTPOCHUS TOUCKOBOW CXEMBI M PEIICHUS 3a]1a4; pa3jinyarh
MOJIENIb TEKCTa U MOJIEIb PEIICHHS 331a4H, KOHCTPYHPOBATh K OOHOU MOOeIU peuieHus HECIOXK-
HOW 3aj7]aul pa3HbIe MOJICIHM TEKCTa 3aJauu; 3HaTh U MPUMEHATh 00a criocoda MOMCKa PenieHus
3amaq (0T TpeOOBaHUS K YCIOBHIO M OT YCIOBHS K TPEOOBAHUIO);BBICIISTL 3TAIBI PEIICHUS 3a-
Jla4u U COJCPIKaHUE KAXKIOTO dTara; yMETh BHIOUpATh ONTUMAILHBIA METOJ PEIICHUS 3a/1a4 U
OCO3HABaTh BBIOOP METOJ/A, PACCMATPUBATH PA3UYHBIC METOJbI, HAXOJUTH PA3HBIC 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 YHCJIe 0OpaTHBIC; HHTEPIIPETHPOBATH BRIYUCIUTEIBHBIC PE3YJIBTATHI 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, BpeMs, PACCTOSIHKE) TIPH PEIICHUH 3aa4 Ha JIBIKEHHUE IBYX 00BEKTOB KakK B
OJTHOM, TaK U B TIPOTUBOIIOJIOXKHBIX HAMPABJICHHSIX; UCCIICIOBATh BCEBO3MOXHBIC CUTYAITUH TIPH
pEIIeHNH 33J1a4 Ha JBMKEHHUE TI0 PEKe, pacCMaTpPUBATh Pa3HbIe CUCTEMBI OTCUETA;

OCO3HABaTh U OOBSACHATH UIEHTUYHOCTH 33724 PAa3HBIX 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 PEIICHHUS 3a/1a4 Ha CMECH, CIIaBbl, KOHIIEHTPAIIUHU; PEIIaTh 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, anredpanyeckuit, reoMeTpuIeckuil, rpauueckuii, IpUMEHSATh UX B HOBBIX IO
CPaBHCHHUIO C U3YYCHHBIMH CHTYAIMSIX. B TOBCETHEBHOM KU3HH U TIPH U3YICHHUH JPYTHUX TIPS -
METOB:BBIJICIISITH PU PEIICHUH 33/1a4 XapaKTEePUCTUKU pacCMaTpUBaeMOi B 3aJjaue CUTYaIlUH,
OTJIMYHBIE OT peaTbHBIX (T, OT KOTOPBIX a0CTPAarupOBAIKCH), KOHCTPYHPOBATH HOBBIC CHTYAIHH
C YYETOM 3THUX XapaKTEPUCTUK, B YACTHOCTH, MIPH PEIICHUH 33]]a4 Ha KOHIICHTPAIIUH, YUUTHIBATh
IUIOTHOCTD BENIECTBA; peliaTh U KOHCTPYHPOBATH 33724l Ha OCHOBE PACCMOTPECHHS PEaTbHBIX
CUTYaIui, B KOTOPBIX HE TpeOyeTcsi TOUHBINA BHIUUCIUTENBHBIN PE3yNbTaT; peniaTh 3a1a4u Ha
JBUKCHHE IO peKe, pacCMaTpHBas pa3HBIE CHCTEMbI OTCYETA.

8 kiacc ['eomerpus

T'eomempuueckue gueypol

YuyeHHK HAYYUTCsI: OTIEPUPOBATH Ha 6a30BOM YPOBHE MOHATUAMHU T€OMETPUUYECKUX DUTYP;
U3BJIEKaTh HH(OPMALIHIO O TEOMETPUUECKUX (DPUrypax, MPeICTaBICHHYIO Ha YePTEKax B SIBHOM
BUJIC; IPUMEHSATH JUISl PEIICHHS 3a]1a4 T€OMETPHUECKUE (PAKThI, €CIIN YCIOBUS UX PUMEHEHUS
3aJaHbl B ABHOHM (popMe; peaTh 3a7a4i Ha HaX0KAEHNUE N'€OMETPUYECKUX BEJIMYMH 110 00pa3-
11aM WIX alroputMaM. B moBceHEBHOM KU3HU U IPU U3YYEHUHU JPYTUX HPEAMETOB: UCIOJIb30-
BaTh CBOMCTBA F€OMETPUUECKUX (DUTYp IUIs PELIEHUs THIOBBIX 3a/1a4, BO3HUKAIOIIUX B CUTYya-
LUSX TIOBCEHEBHON XKHU3HU, 3a7a4 IPAKTUUECKOTO COACPKAHUS.

YYeHHK NOJYYHT BO3MOKHOCTh: OTIEPHUPOBATH NOHATUSAMH F€OMETPUIECKUX DUTYD;



U3BIIEKATh, UHTEPIIPETUPOBATH U MPEOOPa30BBIBATh HHPOPMALIUIO O TE€OMETPUUYECKHUX (UTypax,
MPEJCTaBICHHYIO Ha YepTEeKax; MPUMEHATh TeOMeTpuUYecKre (DaKThl U peleHHs 3a/1a4, B TOM
qHCIIe, MPE/IIOJIAaTalonX HECKOIBKO [IaroB pPeeHus ; GOpMyInpoBaTh B MPOCTEHIINX CIIydasx
CBOWCTBA U MPU3HAKU (DUTYP; AOKA3BIBATh TEOMETPHUUECKUE YTBEPKICHUS;

BJIAJICTh CTAHIAPTHOM KJIacCU(pHUKANNEH TUIOCKUX (QUTYp (TPEyroJIbHUKOB U YETHIPEXyrOIbHU -
KOB). B moBceHeBHO KU3HU U IPH U3yYEHUH JPYTHX IPEIMETOB: UCIIOJIB30BATh CBOMCTBA
reOMETPUUECKUX (DUTYp Ui PELICHHUs 3a]ad MPAKTUYECKOT0 XapaKkTepa 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 MEXTY IPSIMBIMH, TTEPIEHANKYIISP, HAKJIOHHAS, TPOeKLus. B moBce1HEBHON )KU3HU U MIPH
U3y4CHUH JPYTUX IIPEIMETOB: UCIIOJIB30BaTh OTHOIICHHS ISl PELICHUS IPOCTEHINNX 3a/1a4,
BO3HHUKAIOMINX B PEaIbHOMN JKHU3HU.

Y4eHHK MOJYYUT BO3MOKHOCTH HAYUHTHCSI: ONIEPUPOBATH MOHATUSIMU: PAaBEHCTBO (QUTYD,
paBHbIe PUTYPBHI, PABEHCTBO TPEYTOJIBHUKOB, MTAPAJUICIBHOCTD MPSIMBIX, TIEPIICHIUKYIIPHOCTD
IPSMBIX, YIIIBI M@Ky IPSIMBIMH, IEPICHAUKYIISP, HAKIIOHHAS, TIPOSKIHsL, Hogooue ¢uryp, mo-
no0HbBIE PUTYPBI, TOT0OHBIE TPEYTOIBHUKH; IPUMEHATH Teopemy Darneca u TeopeMy o Mpomnop-
[IMOHAJIBHBIX OTPEe3KaxX NPH PEIICHNH 3a/1a4; XapaKTepHU30BaTh B3aUMHOE PACIIOIOKEHHE TIPS~
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 HAYYUTCH: IPUMEHATH (OPMYJIBI IEPUMETPA, TIJIOMIAIN U 00beMa, TIIOMIATH TTOBEPX -
HOCTH OTJEJIBbHBIX MHOI'OTPAHHUKOB IIPY BBIUHUCIICHUSAX, KOTa BCE JaHHbIE UMEIOTCS B YCIIOBUU;
npuMeHaTh Teopemy [ludaropa, 6a30Bbie TPUTOHOMETPHUUECKUE COOTHOIICHHUS JIJIs1 BHIYUCICHHS
JUIUH, PACCTOSIHUM, IUIOIIAJEH B MPOCTEUIINX clly4yasx. B MoBCEeAHEBHON )KU3HU U IIPU U3yde-
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 HAYYUTBLCH: ONIEPUPOBATH MPEACTABICHUSMH 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,
OTIepUpoOBaTh 0OJIee MMPOKUM KOJIMUECTBOM (DOPMYJT JUITMHBI, TUTOMIAIHN, BEIYUCIISATh XapaKTepH-
CTHKHU KOMOUHAIUK GuUryp (OKpyKHOCTEH M MHOTOYTOJIbHUKOB) BBIUUCIISITh PACCTOSHUS MEXKTY
(dburypamu, IpUMEHATh TPUTOHOMETPUIECKHE (DOPMYJIBI SISl BEIYUCIEHUN B 00JI€€ CIIOKHBIX
CIIy4asiX, IPOBOJNUTH BBIYMCIIEHUSI HA OCHOBE PABHOBEIIMKOCTU U PABHOCOCTABJIEHHOCTH;
dhopmynupoBaTh 337]a4K Ha BRIYUCIICHUE JUTHH, TUIOMACH U pemiaTh ux.

B noBceqHEBHOM KU3HU U IIPU U3YUYEHUH IPYTUX HPEAMETOB: IPOBOJAUTH BBIUUCICHUS HA MECT-
HOCTH; IPUMEHSTH (DOPMYJIBI PY BHIYUCIICHUSIX B CMEXKHBIX YUEOHBIX TIPEIMETaX, 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 IMOCTPOCHHA Ha MECTHOCTH, H@O6XO)II/IMI:I€ B peam)Hoﬁ JKHU3HU.
Y4eHUK MOJYy4YUT BO3MOKHOCTh HAYYUTHCA: N300pakaTh TeOMETPUIECKIE PUTYPHI 11O TEK-
CTOBOMY U CUMBOJIbHOMY OIHCAaHHIO; CBOOOIHO ONEPUPOBATH YEPTEKHBIMA HHCTPYMEHTAMH B
HCCJIOXKHBIX CJIydasaX, BBIMIOJHATH TOCTPOCHUSA TPCYTOJIbHUKOB, MIPUMCHATL OTACIILHBIC MCTO/bI
MOCTPOEHUM LIUPKYJIEM U JIMHEUKON ¥ TPOBOAUTH MPOCTEHIIINE UCCIIECIOBAHUS YUCTIA PEIICHU;
n300pakaTh TUMIOBBIE MJIOCKUE (PUTYPHI C TOMOIIBIO MPOCTEHIITNX KOMITbIOTEPHBIX HHCTPYMEH-
TOB. B moBceqHEeBHOM KU3HU U TIPU U3YYEHUHU APYTUX NMPEAMETOB: BBINOJIHATH IPOCTEHIINE M0-
CTPOEHUSI Ha MECTHOCTH, HEOOXOJMMBIE B PeaIbHOM JKU3HHU; OLIEHUBATh Pa3Mephl PealbHbIX
00BEKTOB OKPYXKAIOIIETO MHUpa.



T'eomempuueckue npeobpaszosanus

Y4yeHHK HAYYUTCH CTPOUTH (PUTYpYy, CAMMETPUUYHYIO JAHHOM (PUIype OTHOCUTENIBHO OCH U
TOUKU. B MoBceIHEeBHOM )KU3HU U NIPU U3YUYEHUH JIPYTUX NIPEIMETOB: PACIO3HABATh ABUKEHHE
00BEKTOB B OKPYXKAIOIIEM MHUPE; paclio3HaBaTh CHMMETPHUHBIEC (PUTYPHI B OKPYKAIOIIEM MUpE.
Y4eHHK NOJYYHUT BO3MOKHOCTh HAYYUTBCSI CTPOUTH GUTYpY, TOAOOHYIO JaHHOM, 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
PAIIUOHAJIBHBIE HEPABEHCTBA U UX CUCTEMAbI

BbINyCKHUK HAYYUTCS: TOHUMATh M IPUMEHSITH TEPMUHOJIOTHIO M CHMBOJIHKY, CBSI3aHHBIE C OTHO-
LIEHHEM HEPaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB; peIllaTh JIMHEITHbIE HEpaBeHCTBA C OJJHON mepe-
MEHHOM U MX CHCTEMBI; pelIaTh KBaJApaTHbIC HEPABEHCTBA C ONOPOH Ha TpaduyecKue NperCTaBICHUS;
MIPUMEHSTH alnapar HEPaBEHCTB IS PELICHU 3aJa4 U3 Pa3JInUHbIX pa3fesioB Kypca; PeLlaTh HECIOXK-
HbIE YPaBHEHUS B LIEJIBIX YUCIIAX.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD HAYYHTBCA: pa3HOOOpa3HbIM NpHUEMaM J0Ka3aTebCTBa He-
PaBEHCTB; YBEPCHHO MPUMEHSTD annapaT HePaBEeHCTB JUIsl PELICHHs] Pa3HOOOPa3HBIX MaTEMAaTHYECKIX
3a/1a4 ¥ 337184 U3 CMEXKHBIX [IPEIMETOB, IPAKTHKH; IPUMEHATH IpaduyecKue mpeacTaBIeHus s
UCCIIETOBaHMS HEPABEHCTB, CUCTEM HEPAaBEHCTB, COJIEPKaINX OYKBEHHBIE KOO 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 METO/I HHTEPBAJIOB ISl PEIICHHUS IIEBIX M JPOOHO-PAIIHOHATIBHBIX
HCPaBCHCTB, p€UIAaTh JIMHEHHEBIE YpaBHCHUA U HEPABCHCTBA C ITapaMETpaMu; pCIIaTh HCCIIOKHBIC
KBAaAPATHLIC YPABHCHUS C MMApaMETPOM; p€lIaTb HECIOKHBIC CUCTCMbI JIMHEHHBIX ypaBHeHI/Iﬁ C
napaMeTpamH.

OCHOBHBIE [IOHATHA. YHUCJIOBBIE ®YHKI[UN

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

MOHMUMATh (PYHKIHMIO KaK BaXHEHIIYI0 MaTeMaTHYeCKyI0 MOZENb AJIsl ONMKCaHMS MPOLECCOB M SIBJICHUI
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 KBaJpaTHUHOU (YHKIIMH, HCIIOIL30BaTh IpeobpasoBanus rpaduka pyukuun y=Ff(X) mms
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-
HeHreM GOopMyJI N-TO YiieHa U CyMMBI MEPBBIX N WICHOB apu()METHYECKOH U TeOMETPUIECKOM 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 YHCJIO, IPUMEHSIS IPU HEOOXOIUMOCTH coue-
TaTeNbHbIN, MEPEMECTUTENBHBI U PACIPEAETUTENBHBIA 3aKOHBI, BBIYHCIATH CKAJSIPHOE MPOM3BENCHUE
BEKTOPOB, HAXOJIUTH YTOJI MEX/IYy BEKTOPAMH, yCTaHABINBATH MEPIEHANKYIISIPHOCTD MPSMBIX.
BbINyCKHUK MOJYYUT BO3MOKHOCTb: OBJIAJICTh BEKTOPHBIM METOIOM 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: BBIYKCIIATH JUIMHY OTPE3Ka M0 KOOPIMHATAM €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 HAYYHMTCH: 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 YIJIbL, UCIIONIB3Ysl (POPMYJIIBbI ATTMHBI OKPY>KHOCTH U ITMHBI 1Yy~
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 IJTMHBI OKPY>KHOCTH U AJIMHBI IYyT'H OKPY>KHOCTH, GOpMyIJI Iuomaneil Guryp; pemars npaKkTaye-
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, apajlIeJIOrPaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa; IpHuodpecTu
OTIBIT MPUMEHEHHUS aNredpandeckoro ¥ TPUrOHOMETPHUIECKOr0 anmnapaTa U Uaei IBHKEHHS IPH PeIeHnH
3aJa4 Ha BBIYKMCICHUE MJIOIAAeH MHOTOYTOJIbHUKOB.

JBHKEHHWA

BbINyCKHUK HAYYMTCH: paclo3HaBaTh U N300pakaTh HA YepPTEkKax 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, NapauIeNIbHBIA 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, IIOCTPOCHHUE, 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 BHIIOJIHEHHS MPOEKTOB 10 TemaM: «l eoMeTpuueckue mpeobpaso-
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 TEOMETPHYECKHE (QUTYpHI; pacro3HaBaTh Pa3BEPTKU KyOa, MPSAMOYTOJIb-
HOTO NapajieNenuneaa, NpaBuIbHON NUpaMHUIbl, IUINHAPA U KOHYCA; ONPEAEIATh IO JMHEHHBIM pa3-
MepaM pa3BEPTKH (PUTYpBI TUHEWHBIE pa3Mepbl caMol (UTYphl U HA00OPOT; BHIYUCIATH 00BEM MPIMO-
YTOJIBHOTO MapalIeICIUIEAA.

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 3aITUCH MAaTEMAaTHYECKUX (POPMYII U CIICIIHATIbHBIX 3HAKOB PelbeHO-
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 TpaguK JIeMEHTapHbIX (QYHKIMA HAa KOOPAUHATHOH 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 00yYarOIIUMUCS;
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 CPEJCTBA JOCTyIAa C YYETOM JBUTATENIbHBIX, pe-
YeJ[BUTaTEJIbHBIX U CEHCOPHBIX HapyLICHUH;

YMEHHUE UCII0JIb30BaTh IEPCOHAIBHBIE CPEJCTBA JOCTYIIA.

Conep:xanue

5 kiacc MaTemMaTHKa
Hamypanvnvie yvucna u nyno

HarypanpHslii psax yucen u ero csoricrsa. HatypaibHOE 4MCI10, MHOKECTBO HATYPAJIbHBIX YHUCEII
1 €T0 CBOMCTBA, N300pakeHNE HATYpaIbHBIX YHCeNl TOYKaMu Ha YMCI0BOM mpsmMoii. Mcmonb3o-
BAaHME CBOMCTB HaTYpaJIbHBIX YMCEJ MPU PEIICHUH 3a/1a4. 3aMKCh U YTEHUE HATYPAJIbHBIX YHCEN
Paznnune mexay nudpoit u unciaoM. Ilo3unronHas 3anuce HaTypajlbHOTO YKCia, TOMECTHOE
3Ha4YEeHHE UQPBI, pa3psiIbl U KIACCHI, COOTHOIIEHUE MEXIY ABYMS COCETHUMU Pa3PsAHBIMU
€IMHUIIAMU, YTEHUE U 3aIUCh HATYPAJIbHBIX YHCEIL.

OxkpyriieHne HaTypaJIbHBIX YHCEIT

Heo6xomumocTs okpyriienus. [IpaBuiio okpyriieHus: HaTypaJibHBIX YHCEIL.

CpaBHeHME HaTypaJbHBIX YHCEJI, CpaBHEHHE ¢ 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 ¥ BBIYMTAHNUE, KOMITIOHEHTBI CJI0)KEHUS U BBIYMTAHUS, CBS3b MEKy HUMHU, HAXOXKJIE-
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 pe3yabTaTa ¢ TOMOIIBIO MPUKHUIKHA U 00-
paTHOTO JAEHCTBHUS.

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

CreneHb ¢ HaTypaJbHBIM MOKA3aTEIEM

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, OPSAIOK BBIITOJIHEHHS IEUCTBUI.

Jlenenue ¢ ocTaTkoM

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

CBoiicTBa M MPU3HAKU JIETUMOCTH

CBOMCTBO IETMMOCTH CYMMBI (pa3HocTH) Ha yucio. [Ipusnaku aenumoctu 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.

PasnoxxeHue yrcna Ha MPOCThIE MHOKHUTEITH

[IpocTeie 1 cOCTaBHBIE YUCHA, peuemo Ipamocgena.

Pa3noxkeHne HaTypallbHOTO YKCiIa Ha MHOKUTENH, PA3JIOKEHHE Ha IPOCThIe MHOXKUTENU. Kou-
yecmeo Oenumenel YUcia, al2oPUmm PaslodNCeHuss YUCid Ha NPOCmble MHOMCUMENU, OCHOBHASL
meopema apugmemuxu.

JlenuTtenu U KpaTHbIE

JlenuTtens U €ro CBOWCTBA, OOIIMI IETUTENb ABYX U O0JIee Ynces, HauOOoJbIIUN 00NN Jein-
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 uKcio, Apodsb. IpobHoe uncio Kak pe3ynbrar AeneHus. [IpaBuibHbie U
HEMpaBUIbHbIE TPOOH, CMEIIaHHAasl IPOOh (CMEIIaHHOE YHCTIO).

3anuch HaTypalIbHOTO YKCIa B BUAE JpoOH ¢ 3aJaHHBIM 3HAMEHATeIeM, TpeoOpa3oBaHue cMe-
IaHHOM IPoOU B HEMPABWIBHYIO IpoOb U HA00OPOT.

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

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

Apudmernueckue JeMCTBUS CO CMEIIaHHBIMU IPOOSMHU.

Apudmernueckue AeMCTBUS ¢ JPOOHBIMU YHUCTAMH.

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

EauHunb n3MepeHuid: JUIMHEIL, MJI0aau, 00beMa, MacChl, BpEMEHH, CKOPOCTH. 3aBUCUMOCTH
MEXIy eIMHULIAMU U3MEPEHUSI KOKI0W BETUYMHBI. 3aBUCUMOCTH MEX]Ty BETMYMHAMH: CKO-
POCTh, BpeMsl, pacCTOSTHUE; TIPOU3BOUTEILHOCTD, BpeMs, padoTa; IIeHa, KOJIMYECTBO, CTOM -
MOCTb.

3anaun Ha Bce apuPMeTHUECKUEe ACHCTBUS

Pemenue TekcToBBIX 3a1a4 apudmeTrnaeckuM criocodom. Mcronp3oBanue TaOuIl, CXeM, 4epre-
XKeH, IPYTUX CPEJCTB MPECTABICHUS JAHHBIX NP PEIICHUN 33[a4H.

3anaun Ha JBUKCHHE, PA0OTY U MOKYIIKA

Pemenne HeCI0KHBIX 3a7]a4 Ha IBI)KEHUE B IIPOTHBOIIOJIOKHBIX HAMIPABJICHUSX, B OHOM Ha-
MIpaBJICHUH, JABMKEHHUE TI0 PEKe 10 TEUEHUIO U MPOTHUB TeueHUs. Pelienue 3a1a4 Ha COBMECTHYIO
pabory. [IpumeHenue apooOeit mpu pereHuu 3a1ad.

Jlornueckue 3amaun



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

OCHOBHBIE METO/IbI PEIICHHS TEKCTOBBIX 3ajau: apu(pMeTUYECKHiA, Tepedop BapuaHTOB.
Harmsnnas reomerpus

@durypsl B okpyxaromem mupe. Harmsinaeie npeacrasienus o GUrypax Ha INIOCKOCTH: MpsiMas,
OTpPE30K, JIy4, yroJl, IoMaHasi, MHOTOyIOJIbHUK, OKPY>KHOCTb, KpYT. YeThIpeXyroiabHHUK, IPSIMO-
YTOJIbHUK, KBajpaT. TpeyronsHUK, 6106l mpey2onvHukos. llpasunvusie mro2oy2onvHuku. 130-
OpakeHHe OCHOBHBIX F€OMETPUUECKUX QUTYp. B3aumuoe pacnonodiceHue 08yx npsambix, 08yx
OKPYHCHOCMEU, NPAMOU U OKpYscHocmu. JImnHa oTpe3ka, JJoMaHoi. EAMHUIIBI u3MepeHust 1J1v-
Hbl. [locTpoeHue oTpeska 3ananHoi ;yHbl. Buael yrinos. ['pagycHas mepa yria. 3mepenue u
IIOCTPOEHUE YIJIOB C IOMOUIBIO TPAHCIIOPTHUPA.

Pemrenune npakTrHuecKkux 3ajad ¢ MpUMEHEHHEM IPOCTEHIIINX CBOKCTB (uryp.

Hcropust maTeMatuku

Tossnenue yugp, 6yxe, uepoenughos 6 npoyecce cuema u pacnpeoeieHusi npooykmos na /[pes-
nem brausxcnem Bocmoke. Césazb ¢ Heonumuueckoti pegontoyueii.

Pooicoenue wecmudecamepuunoii cucmemol cuucienus. Ilosenenue decamuunou 3anucu 4u-
cen.Pooicoenue u pazeumue apugpmemuxu namypanvroix yucenr. HOK, HO/J, npocmoie uucna.
Pewemo Spamocgena.

6 KJ1acc MareMaTHhKa

Anrebpanyeckue BbIpaXKEHUS

Hcnonb3oBanue OyKB A5 0003HAYEHUS YHMCE, BEIUMCIIEHUE 3HAUSHHS alreOpanyecKoro BbIpa-
KEHHUs, IPUMEHEHNE alreOpanyecKuX BBIPAKEHUN I 3alMCU CBOMCTB apu(pMETHUECKUX Jei-
CTBMH, IpeoOpa3oBaHue anreOpanyeckux BbIpakeHU.

JlecsiTuunbie Jpodu

Henas u gpoOHas wactu necaruunoi aApoou. [IpeodbpazoBaHue AECITUUHBIX APOOEH B OOBIKHO-
BeHHble. CpaBHEHUE eCATUYHBIX JIpoOeil. ClioKeHHe U BhIYMTaHUE JECATHYHBIX Jpooeit. Ok-
pyriieHHe JecATUYHBIX ApoOeil. YMHOXKEHUe U JefieHne JecaTHUHbIX Apobeil. [IpeoOpa3oBanue
OOBIKHOBEHHBIX Apo0eii B fecsaTuyHble 1poou. KoHeuHsle 1 GecKOHEUHbIe AeCATHYHBIE APOOH.
OTHoleHne IBYX YUCeN

Macmrab Ha rmane u kapte. [Iponopuuu. CoiicTBa NponopIuil, IpUMEHEHHE MTPOMOPLUI 1
OTHOILICHUH TpH perieHuu 3a1au. CpenHee apudMeTndeckoe yucent

Cpennee apudmerndeckoe qByx uucen. M3o00paxkeHue cpeHero apupMeTuyeckoro JAByX YHcen
Ha YHCIOBOM NpsIMOM. PelrieHne npakTHuecKkux 3a/1a4 ¢ IPUMEHEHHEM CPEHET0 aprupMeTHye-
ckoro. CpenHee apupMeTH4ecKoe HECKOJIBKUX YUCET.

IIpoueHTsl

[TonsiTue npouieHTa. Beiuncienrne mpoueHToB OT YKcia U YUCIIa [0 U3BECTHOMY MPOIIEHTY, BbI-
pakeHHe OTHOLICHHs B POIEHTaxX. Perienne HeclnoKHbIX MPAaKTUYECKUX 33/1a4 C TIPOLEHTaMH.
Cronbuatble M KpyroBble quarpaMmsl. V3prnedenue nHGopmanuu u3 quarpamm. M3obpaxenue
Jyarpamm I10 YHUCIOBBIM JAHHBIM.

Parmonansable uncia

[TonoxxurenbHBIC U OTPHUIIATEIbHBIC YKcla. M300pakeHne Yrcesn Ha YUCIOBOU (KOOPIMHATHOK )
npsimoid. CpaBHeHue uncesl. Moayip yncia, FeOMETpUIecKas HHTEPIpEeTaus MOAYJI Yncia.
JIEUCTBYS C NOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIaMU. MHOKECTBO LIEIIBIX YHUCEIL.
ITonsTre o panmoHanbHOM yHcie. [lepBUuHOE MPEnCTaBICHUE O MHOYKECTBE PallMOHAIBHBIX YH-
celr. JIelcTBUsA ¢ pallnOHAIBHBIMY YU CIIAMH.



Permtenue TekCTOBBIX 3a7a4

Enununel usmepeHuit: JUIMHbI, 10N, 00beMa, MacChl, BDEMEHHU, CKOPOCTH. 3aBUCUMOCTHU
MEXIy €IMHULIAMYA U3MEPEHUS KaKI0M BEIMYMHBI. 3aBUCUMOCTH MEX1Y BETUYMHAMHU: 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 TEUCHUIO U TPOTUB TeueHusd. Pelienue 3a/1a4y Ha COBMECTHYIO
paboty. [Ipumenenue apobeii mpu perieHny 3aaau.

3ajauu Ha 4acTH, JI0JIH, IPOLIEHTHI

Pemrenne 3a1a4 Ha HaXOXKACHUE YACTH YUCIIA U YUCJIA 110 €ro 4yacTu. PenieHue 3a1a4 Ha IpoLEeH-
Thl 1 J0JM. [[ppuMeHeHre nponopunii Npyu peIeHUH 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.

Harnsiaasie mpeacTaBieHus o MPOCTPAHCTBEHHBIX (UTypax: KyO, mapauiesenurne, 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 MPSAMOYTOIBHOTO Mapaienenumneaa, kyoa. [Tons-
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 pacipeieleHus MpoaykToB Ha lpeB-
HeMm bamxaem Bocroke. CBs3b ¢ HeonnTuueckoil peBoIIonuei.

Poxnenne mectuaecarepuuHon cucTeMbl curcienusd. [losiBaeHne 1ecITUYHOM 3amiucu Yuce.
Poxnenue u pazsurue apupmeruxu HatypaibHbix uncen. HOK, HO/JI, 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 MozeNu. JInHelHbIe ypaBHEHUs ¢ OAHOU ITepeMEHHON. JInHEeHbIe ypaBHEHUS
KaK MaTeMaTU4ecKUe MOJIENIN pealbHbIX cuTyanuil. KoopaunaTHas npsiMasi, BUAbI IPOMEXKYTKOB
Ha Hell. JIunelinas pynkuus KoopauHaTtHas miockocTb. AJIFOPUTM OTBICKAHUS KOOPIUHAT TOY-
KU. AJITOPUTM MOCTpOCHUs Touku M (@, b) B mpsiMoyrosibHOM cucTeMe koopauHar. JInHeiHoe
ypaBHEHHE C IBYMsI lIepeMeHHbIME. Penienne ypaBHenus ax + by + ¢ = 0. ['paduk ypaBHeHwHsI.
AnroputM noctpoenus rpaduka ypapHenus ax + by + ¢ =0.

Jluneiinas QyHKIH.

HezaBucumas mepeMenHast (aprymeHT). 3aBucuMasi mepeMenHast. ['papuk muHerHoN (yHKIIUH.
HauGonbiiee u HanMeHbIlIee 3HAYCHUS TMHEHHON (QYHKIIMH HA 33JaHHOM ITpoMexyTke. Bo3pac-
TaHHe U yObIBaHHE auHEHHON GyHkuuu. Jluneiinas Gyukius y = KX u ee rpaduk. Bzanmuoe
pacroyioskeHue rpauKoB JTUHEHHBIX (QYHKIIUH.

CucreMsbl IByX JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU

Cucrema ypaBHeHuil. Pemenue cucremsl ypaBHeHui. ['paduueckuii MeTos peleHns CUCTEMbI
ypaBHeHUH. MeTo noacranoBku. MeTos anreOpandeckoro cioxeHus. CucTeMbl IByX JIHMHEH-
HBIX YPaBHEHUH C JByMs IIEPEMEHHBIMU KaK MaTEMATUYECKUE 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. Crenens ¢ HYJICBBIM I1OKa3a-
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 MHOrowlIeH. KBajpaTr cymmBl U KBaapar pasHocTu. Paz-
HOCTb KBaJpaToB. Pa3HOCTh KyOOB U cymMMa KyOoB. /leieHne MHOrouieHa Ha OJTHOUJIEH.

Paznoxenrne MHOTOUYICHOB HA MHOKHUTEIIH

Brinecenue o011ero MHOXKHUTENS 3a ckoOkH. Criocod rpynnupoBky. Pa3noxxenue MHOTo4IeHa 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-
oOpaszoBanus. @yHkIus 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 HEMPEPHIBHBIX (GyHKIMAX. Touka pa3phiBa.
PasbsicHenne cmpicna 3anucH y = f(X). @yHKIHOHAIBHAS CHMBOJIUKA.



7 KJIaCC T€OMETPHUs

HavanbHble reoOMeTpUUYECKUE CBEACHUS

Hauanbnble nonatus mianuMmerpuu. [ eomerpudeckue ¢purypsl. Ilonstie o paBeHctse Gu- ryp.
Otpe3ok. PaBeHcTBO O0Tpe3koB. JluHa oTpe3Ka u ee cBoicTBa. Yroi. PaBeHCTBO yriioB.
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 npsaMmoi. Paccrosinue
MEX1y NapauieIbHbIMU IPSIMBIMU. 3a7jaud Ha IOCTPOCHHUE.

8 kmnacc anrebpa
Anrebpandeckue 1poodu
[TonsTue anredpandeckoit 1poobu. OCHOBHOE CBOMCTBO anredpandeckoit npodu. CokpaiieHue
anredpandeckux apodeii. CrokeHue U BHIYUTaHNE Aredpandeckux aQpoodeid. Y MHOXKEHHUE U Jie-
neHue anredpandeckux apodeit. Bo3senenue anredpandeckoit 1podu B cTenensb. ParmonanbHoe
BhIpakeHHe. PaninonanbHoe ypaBHeHHe. Pelienre pairoHanbHbIX YpaBHEHU (TIEpBhIE Mpe-
CTaBJ'IeHI/ISI). CrerneHs ¢ OTPpULATCIIBHBIM LEJIBIM ITOKAa3aTCICM.

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 3Hauennit pynkuuu. CBoiicTBa KBaapaTHBIX 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 rpadukos Gyukuuit y = f(x + 1), y =fx) + m, y =f(x + 1) + m, y = -f(x)
1o u3BectHoMy rpaduky pynkuuu y = f(x). KBagparusiii Tpexunen. Kanparuunas ¢pyHkims, ee
cBoiicTBa u rpaduk. [Tonstue orpanndyerHon Gpynkuu. [loctpoenue u urenue rpaduKoB 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



KBagparnoe ypasuenue. [IpuBenenHoe (HernpuBeeHHOE) KBajipaTHOE ypaBHeHue. [lonHoe (He-
II0JIHOE) KBajipaTHOE ypaBHeHue. KopeHb kBajpaTHOro ypaBHeHUs. Pelienre kBaapaTHOTo
YpaBHEHUs METOJOM Pa3JIOKEHUSI HA MHOKUTENIW, METO/IOM BBIJICJICHUS TIOJTHOTO KBaApara.
JuckpumuHanT. PopMyIbl KOpHEH KBAJAPAaTHOIO YPAaBHEHUS. ANTropuTM peleHus pauuo-
HaJIbHOT'O ypaBHEHMs. bukBaapaTHoe ypaBHeHUE. MeTo/ BBEIeHNUs HOBOM nlepeMeHHoM. Paruo-
HaJbHBIC YPaBHEHUS KaK MaTeMaTHUECKUE MOJIETHN peabHbIX cuTyauuid. YacTHble ciiydau Qop-
MyJIbI KOPHEHN KBaJpaTHOToO ypaBHeHUs. Teopema Buera. PasnoxxeHne KBagpaTHOro Tpex4ieHa
Ha JJMHEHHbIe MHOXKUTENH. MppannonansHoe ypaBHeHHuEe. MeTo1 BO3BEIeHUS B KBaApar.
HepasencrBa

CaoiicTBa unCcIOBBIX HepaBeHCTB. HepaBeHCTBO ¢ nepeMeHHOM. PerieHue HepaBeHCTB ¢ nepe-
MeHHOU. JInHeitHoe HepaBeHCTBO. PaBHOCHITbHBIEC HEpaBeHCTBA. PaBHOCHIIBHOE TTpeoOpa3oBaHme
HepaBeHcTBa. KBajipaTHOE HEpaBEHCTBO. AJITOPUTM pEILIEHUs KBaJIpaTHOrO HepaBeHcTBa. Bo3-
pactaromas GyHkuus. YosiBatomas ¢yHkius. McciaenoBanue GyHKIMI Ha MOHOTOHHOCTH (C
HCII0JIb30BAaHUEM CBOMCTB YMCIIOBBIX HEpaBeHCTB). I [pubnmkeHHble 3HaUeHUS JeMCTBUTEIbHBIX
qycell, MOrPEIIHOCTh TPUOIMKEHUs, MPUOIMKEHHUE 110 HEIOCTaTKy U U30bITKY. CTaHIapTHBIN
BU/JI UHCJIA.

8 KJ1acc reomMeTpuAa

YeTrlpexyroabHUKU. MHOTIOYrObHUK, BBITYKJIBI MHOIOYrOJbHHMK, YEThIpeXyroibHUK. Cymma
YIJI0B BBIITYKJIIOTO MHOTOYTOJIbHUKA. BIIMICaHHBIC M OMMCAaHHBIE MHOTOYTOJbHHUKH. [IpaBuibHbIE
MHoOroyroiasHuku. Ilapamienorpamm, ero cBoiicTBa M nIpu3Haku. [IpsMOYyronbHHK, KBajapar,
pPOMO, X CBOKMCTBA M NpPU3HAKU. Tparenus, CpeaHss JIMHUS Tpalnelnn; paBHOOSAPEHHAs Tparie-
1usi. OceBasi U IEHTpaJIbHA CUMMETPHUS.

[Tnomanes puryp

[TonsiTre o momaay mwiockux ¢uryp. PaBHococTaBieHHble U paBHOBeNUKHe Gurypsl. Ilnomans
npsMoyrosibHuka. [lnomanp napamienorpaMma, TpeyrojibHUKa U Tpanenuu (OCHOBHbIE (hopMy-
761). DOpMyIIbl, BbIpaKaOILIME IUIOMIAb TPEYrOJIbHUKA: Yepe3 ABE CTOPOHBI U YIOJI MEXAY HH-
MU, Yepe3 MEepUMETp U paJnyc BIIMCAHHOM OKpyXHOCTH, popmyna ['epona. Ilnomane yeTsipex-
yronbHHKa. CBsA3b MEXKAY TUIOMIAIMU OJOOHBIX (QUTYD.

[Tono6HbIE TPEYTOIBHUKH

Teopema daneca. [Togodue TpeyronpHuKoB; KodhduiuenT nogodus. [Ipusnaku nogodus Tpe-
yroiasHHKOB. Teopema [Iudaropa. IlpuzHak paBeHcTBa NPAMOYTOJIBHBIX TPEYTOJIbHUKOB. CHHYC,

KOCHUHYC, TAHI'CHC W KOTAHI'CHC OCTPOTO Yyrijia mpsAMOYroJIbHOTO TPCYroJbHHUKAa U YIJIOB OT 6 a0

90 ° Pemenue MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. 3aMedaTelIbHbIe TOUKU TPEYTOJIbHUKA:

TOUKH MEePECeUEHUs CEPEMHHBIX MEPIEHAUKYISIPOB, OMCCEKTPUC, METUAH.

OKpyXHOCTb U KpYyI'

Hentp, pannyc, nuamerp. LleHTpanpHbIN, BIIMCAHHBIN YroJl; BEJIMYMHA BIIMCAHHOIO yria. B3a-
MMHOE TIOJIOXKEHHUE NPSIMON U OKPYKHOCTH, JIBYX OKpyxHocTel. KacarenbHas u cekymas K OK-
PYKHOCTH, PaBEHCTBO KacaTEIbHBIX, IPOBEAEHHBIX U3 OJHOW TOYKU. MeTpuyeckue COOTHOILIE-
HHS B OKPY>KHOCTH: CBOMCTBA CEKYIINX, KACATEIbHBIX, XOPI.

OKpYKHOCTb, BIIUCAHHAS B TPEYTOJILHUK, U OKPYKHOCTbh OMKUCaHHAas OKOJIO TPEyrojbHHUKa. Brin-
CaHHbIC U ONUCAHHBIE YETHIPEX YT OJIbHUKH.

9 ximacc anrebpa

PAILIMOHAJIBHBIE HEPABEHCTBA U X CUCTEMBI

YucnoBble HEpAaBEHCTBA U UX CBOMCTBA. ClIOKEHHE M YMHOKEHHE YHMCIIOBBIX HepaBeHCTB. O1e-
HHMBaHHUE 3HA4YeHUs BbIpaxkeHus. HepaBeHCTBO ¢ OHOW mepeMeHHOU. PaBHOCHIIbHBIE HEpPABEH-
cTBa. YncnoBele NMPOMEXYTKU. JIMHEWHBIE U KBaJpaTHBIC HEPABEHCTBA C OJHOU IEPEMEHHOM.

CucreMbl HEpaBEHCTB € OJIHOM MEPEMEHHOM.
CUCTEMBI YPABHEHUI



Cucrembl ypaBHEHUH ¢ IByMsI TIepeMeHHBIMHU. [ padudeckuii MeTo1 perieHus: CUCTEMbI ypaBHE-
HUU ¢ JByMs IEPEMEHHBIMU. Perienne cucteM ypaBHEHHM METOOM IOJCTaHOBKH U CIIOXKE-

Hus. Cucrema IByX ypaBHEHHUH C IBYMs IEPEMEHHBIMH KaK MOJIEb PEabHON CUTYal[U1
UMCJIOBBIE ®YHKIINUN

OyHKIMOHANBHBIE 3aBUCUMOCTH Mexay BennuuHamu. [lonsrue ¢pynkuun. OyHKIMSA Kak mare-
MaTHYeCKasi MOJIENIb peaNbHOro mporecca. O6macTb onpeneneHuss u 00JacTb 3HA4eHUH (hyHK-
. CriocoOs! 3amanus ¢ynkuuu. ['padpuk ¢pynkuuu. Iloctpoenue rpadukoB GpyHKIHHA ¢ 10-
MoOIIbI0 npeodpazoBanmii ¢puryp. Hymu ¢dyakiuu. [IpoMexyTKu 3HAKONMOCTOSHCTBA (DYHKIIHH.
[TpomexyTKH BO3pacTaHHs U IPOMEKYTKU yObIBaHUS (PYHKLIUH.

I[TPOT'PECCUA

IlonsTue unciaoBoi mocnenoBarenbHOCTH. KoHEuHble M OECKOHEUYHBIE I0CIIEI0BATEIBbHOCTH.
CriocoObl 3a7aHus TOCIIEAOBATENBbHOCTH. ApupMETHYeCKass U Te€OMETpUYecKasi MPOrPECCHH.
CBoiicTBa WICHOB apu(PMETHUECKON U reoMeTpuueckor mporpeccuit. opmyssl o0IIero yjieHa
apu(METHUECKONW U TeOMETPUIEcKOoil mporpeccuii. opMyasl 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-
TUCTHUYECKHE XapaKTEPUCTHUKU HaOopa JaHHBIX: cpelnHee apupMeTndeckoe, Meauana, Hanbob-
1iee 1 HauMeHblllee 3HaueHus, pa3Max. [IpeacraBieHue o BBIOOPOUHOM HCCIIEA0BAHUN.

[Tonatue o ciyyaiiHOM ombITe U ciay4aiiHOM coOblTHH. YacToTa ciaydaiiHoro coobitus. Cratu-
CTMYECKHH MOAXO0JI K MOHATHIO BEPOSITHOCTU. BEpOosATHOCTH MPOTHBOMNOIOXKHBIX coObITHi. Hesa-
BHUCUMBIE COOBITHS. YMHOKEHHEM BeposTHOCTel. JlocToBepHbIe 1 HEBO3MOXHbBIE COOBITH. PaB-
HOBO3MOXKHOCTb cOOBITHH. Knaccuueckoe onpezeneHre BEpOSTHOCTH.

Pemenne xoMOMHATOpPHBIX 3aj1ad mnepedbopoM BapuaHTOB. KomMOMHATOpHOE NMpaBUIO YMHOXKE-
Hus. [lepecTaHOBKM U pakTOpHA.

9 kiacc reomeTpus
BEKTOPBI
Jlinna (Monyns) BekTopa. PaBencTBo BekTopoB. KomnmnHeapHsie BekTopbl. KoopauHaTsl BeKTO-
pa. YMHOKEHHE BEKTOpa Ha YUCIIO, CyMMa BEKTOPOB, PAa3JI0KEHHE BEKTOPA MO JIBYM HEKOJUIM-
HEapHBbIM BEKTOPaM.
METO/]I KOOPJUHAT
VYpaBHenue npsmoin. Koopaunatel cepenunbl oTpe3ka. dopmyna pacCTOSIHUS MEXKIY IBYMs
TOYKaMH TJIOCKOCTH. YpaBHEHHE OKpPYKHOCTU. M300peTeHne Metofa KOOpAHHAT, TO3BOJISIONIe-
ro NepeBOAUTHh FreoMeTprueckre o0beKThl Ha s3bIK anreOpsl. P. Jlexapt u I1. @epma. [pumepst
Pa3IMYHBIX CUCTEM KOOPJIMHAT Ha MJIOCKOCTH.
COOTHOIIEHUE MEXIY CTOPOHAMU U YTJIAMU TPEYI'OJIBHUKA. CKAJISIPHOE
[MPON3BEJAEHME BEKTOPOB.
CuHyC, KOCHUHYC, TAaHI'€HC, KOTAHT€HC OCTPOT0 yTIJla MPSIMOYTOJIbHOIO TPEYTrOJIBHUKA U YIJIOB OT
0 mo 180°; mpuBeneHHE K OCTpOMY yriy. Pemienue npsMOyrojibHbIX TPEYroabHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOpPMyIIbI, CBA3BIBAIOIIME CUHYC, KOCUHYC, TAHT€HC, KOTaH-
TEHC OJHOI0 M TOro K€ yrija. PellleHne TpeyrojibHUKOB: TEOpeMa KOCHUHYCOB U T€OpeMa CHUHY-

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



UYeteipéxyronbpHuk. [lapamienorpamm, ero cBoiictBa v mpu3Haku. [IpssMoyronbHUK, KBaapar,

poMO, uX CBOICTBa U Mpu3HaKU. Tpanenus, cpeansst TMHUS Tpaneuuu. MHOTOYTroJbHUK.

Brinyxiibie MHOroyrosnbHUKU. CyMMa yriioB

BBIITYKJIOTO MHOTOYTroJIbHUKA. [IpaBuiibHble MHOTOYTONbHUKH. JIMHA OKPYKHOCTH, YHCIO T; JUIMHA
JIyTH OKpyXHOCTU. OKpyXHOCTh M Kpyr. [yra, xopma. Cekrtop, cermeHt. lleHTpanbHblii yro,
BIMCAHHBIA yroJi, BeJIUYMHA BIMCAHHOTO yrija. B3aumHOe pacrnosioKeHue NMpsSMOM U 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 paBencrse ¢uryp. IlonaTtue o nBMKEHUU: OoceBas 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
pamupa, map, cdepa, Konyc, mHAp. M300paxkenne npocTpancTBeHHBIX (uryp. Ilpumepsr ce yeHUH.
Muororpannuku. [IpaBunbHble MHOTOrpaHHUKU. [Iprumepsl pa3BEPTOK MHOTOTPaHHUKOB, LIMIIMHAPA U
konyca. [lonsrue 06béma; enunuibl 00béMa. OOBEM IPSIMOYTOILHOTO Mapalienenumnena, Kyoa.

TemaTnyeckoe IIIAHUPOBAHUE
TemaTnueckoe miianupoBanue S kiaace ( 35 Hegenab*5=1754acoB)



Ne HaunmenoBaHue pa3iesioB, TeM y4eOHOI0 3aHATHUS Koanuect
n/n BO 4acoB
JIunuu
1 Bune! tuHui. 1
2 Bunp! nunuii. Buyrpennue u BHeIIHHE 001aCTH. 1
3 [Tpsimas. JIyd. OTpe3oxk. 1
4 JlomaHas. 1
5 N3mepenne oTpe3koB. J{iuHa JOMaHOM. 1
6 JlinHa noMaHoi. JlinHa KpUBOA. 1
7 OKpYXHOCTh M KPYT. 1
8 OKpYXHOCTh B KPYT. 1
9 0606L1eHME 1 NOBTOPEHUE TEMbI «TUHUMNY. 1
10 BxoaHaA KoHTpobHaA paborTa. 1
11 Pumckas nymeparusi. OcCOOEHHOCTH JECATUIHON 1
HyMEpAaluH.
12 UreHue U 3aIIUCh YKCEN B JECATHUHON HyMEpallUu. 1
13 HarypaneHblii psax u ero csoicrtsa. [IpaBuiia cpaBHEHUs HATYpaIbHBIX 1
quCell.
14 CpaBHeHMe HaTypabHbIX YMcen. 1
15 KoopanHaTHaa npamas. 1
16 Kak OKpyrnsioT yncna. 1
17 MpaBMNO OKPYrNeHUA Yncen. 1
18 PeweHne KOMBMHATOPHbIX 3a4a4. 1
19 [lepeBo BO3MOKHbIX BAPMAHTOB. PeleHne KOMOMHATOPHbIX 3aau. 1
20 PeweHne KOMBMHATOPHbIX 3a4a4. 1
21 0O606ueHne n noBTopeHne «HaTypanbHble Yncnay. 1
22 [TpoBepka 3HaHuUi MO ry1aBe 2. 1
23 CBs13b CIIOKEHUS U BBIUUTAHMUSL. 1
24 Pemenwne 3amad mo Teme: «CBsI3b CIIOKCHUS W BEIYATAHUSD). 1
25 ITpukuaka u oneHKa. 1
26 VMHOXEHHE. 1
27 Jenenue. 1
28 CBs13b YMHOXKEHHUSI U JICJICHUS. 1
29 CBs13b YMHOXXEHHUSI U JIEJICHUS. 1
30 [Topsiiok nelcTBUI B BEIpakeHUSIX 6€3 CKOOOK U CO CKOOKaMH. 1
31 3anuck BeIpaKeHU. BrruncieHne 3HaueHus BRIPAKCHHM. 1
32 CocraBieHne BbIpaXEHUI U BBIYUCICHUE UX 3HAUEHUH. 1
33 3akperuieHue nu3ydeHHoro no teme: «llopsaok necTBuiiy. 1
34 [TonsaTue crenenu. 1
35 Crenenb yncna 10. 1
36 Boluncnenue 3HaueHNUH BBIPAXEHUI, COAEPIKALLUX CTEIIEHb. 1




37 Boinonnenue ynpaxkHenus no teme: «CTeleHb 4uciay. 1
38 3amaun Ha JBMKCHHE.
39 3ajgaun Ha IBUKEHUE. 1
40 3apaum Ha ABUKeHMe.
41 BbinosiHeHWe ynpaXKHeHUI no Teme: «[lelcTBMUE C HaTypPaibHbIMM 1
yncnammy.
42 O00011eHrEe U cUCTEMAaTH3alMs 3HaHUH 110 TeMe: «JelicTBue ¢ 1
HaTypasbHbIMW YNCAAMU».
43 [IpoBepka 3HaHMIT 3a IEPBYIO YETBEPTh. 1
44 [IepemecTuTenpHOE U COYETATENBHOE CBOUCTBO. 1
45 PauuoHanbHoe BblYMCAEHME. 1
46 MeToga laycca. 1
47 PacnpenenutenbHoe CBOMCTBO YMHOXEHUA OTHOCUTE/IBHO C/IOXKEHUA. 1
48 BblHeceHue 06LLLEero MHOKUTENA 338 CKOOKU.
49 [IpumeHeHue pacnpeneauTeIbHOTO CBOMCTRA. 1
50 3aaun Ha YacTH. 1
51 3agaun Ha YacTH. 1
52 3ana4uy Ha ypaBHUBAHUE. 1
53 O0001meHne 1 cucTeMaTH3alis 3HaHui 1o TeMe: «lcrmonp30Banne 1
CBOMCTBY.
54 [IpoBepka 3HaHuUi N0 ri1ase 4. 1
55 VYroun, buccekTpuca yria. 1
56 Buner yrios. 1
57 Bennuunsl yrios. 1
58 [TocTpoenwue yria 3aJaHHON BEIIMYUHBI. 1
59 DJIeMeHTHI MHOTOYTOJTbHHKA. 1
60 [lnaroHanb MHOTOyronbHUKa. NepumeTp MHOroyrobHUKa. 1
61 Brinykiible MHOTOYTOJIBHUKH. 1
62 O06o0011eHrne 3HaHNH TI0 TeMe: «YTIIbI I MHOTOYTOJTbHUKI. 1
63 [IpoBepka 3HaHuii 110 ri1ase 5. 1
64 Jlenurenu yucna. 1
65 Kparnbie uncna. 1
66 Jlenurenu u KpaTHBIC. 1
67 Yuca mpocThie, 9uciia COCTaBHBIC W YUCo 1. 1
68 Paznoxxenune 4yuciia Ha MPOCThIE MHOKHUTEIIH. 1
69 Pemero Opatocdena. 1
70 JlenuMocTh MPOU3BEICHHUS. 1
71 JlenumocTb CyMMBI. 1
72 [Ipu3naku nenumoctu Ha 10. 1
73 [Ipu3Haku AenUMOCTH Ha S5 U Ha 2. 1




74 [Ipu3naku nenumocty Ha 3 1 Ha 9. 1
75 JleneHue ¢ ocTaTKOM. 1
76 Mpumepbl AeNEHMA YNCEN C OCTAaTKOM. 1
77 OcTaTKu OT AeJIeHUs. 1
78 O06o01IeHre U crucTeMaTu3anus 3HaHul 1o Teme: «JlemumocTs uncem». | 1
79 [TpoBepka 3HaHwMiI 1O TI1aBE 6. 1
80 Knaccudukanus TpeyroibHHKOB. 1
81 Knaccudukanust TpeyroabsHUKOB 1O yriiaM. 1
82 [IpsmoyronbsHuK, KBagpat. [locTpoeHue npsMoyroyibHUKa. 1
83 [lepumetp npssiMoyrosibHUKA. Jlnaronanb MpsMOYroJbHHUKA. 1
84 PaBenctBo Quryp. 1
85 [Ipu3Haku paBeHCTBA. 1
86 Maowaab dpuryp. Naowagb NPAMOYronbHUKA. 1
87 [Tnomane Gurypsr. 1
88 O6o06menue u cucremMarusanus 1o reme: « [peyronbHUKY U 1
YETHIPEX YT OJIbHUKIY.
89 [IpoBepka 3HaHMIA 110 TIaBe 7. 1
90 Jomu u npo6wu. 1
91 Jlenenue 1eoro Ha qpoow. 1
92 Yro Takoe apoob. 1
93 [IpaBunbHbBIE U HETIPaBUIIbHBIE IPOOH. 1
94 N300paxkenue apo0eit ToukaMu Ha KOOPAMHATHON MPSMOH. 1
95 Pemenue 3amau mo reme: «JIpobu». 1
96 OcHOBHOE CBOMCTBO ApOOH. 1
97 PaBHbIC TpoOH. 1
98 [IpuBenenne ApoOU K HOBOMY 3HAMEHATEITIO. 1
99 CoxkparieHue apo0Oei. 1
100 Pemenue 3ampay o teme: «OCHOBHBIE CBOWMCTBA APOOH. 1
101 CpaBHenue po0eit. 1
102 CpaBHeHue 1pobeii ¢ OMHAKOBBIMU 3HAMEHATEIISIMU. 1
103 [IpuBenenue apoOeii k 0O1IIEMY 3HAMEHATEITIO. 1
104 HexoTopsie nmpreMbl cpaBHEHUS JPOOEii. 1
105 [eneHve n gpobu. 1
106 [IpencraBnenre HATYpaITbHBIX YUCEN TPOOSIMH. 1
107 O06o0menre 1 cucTeMaTu3alys mo Teme: «JIpoom». 1
108 . 1
[IpoBepka 3HaHuii 1o riase 8.
109 C . 1
JIO)KCHHE M BBIYUTAHHE APOOEH ¢ OTMHAKOBBIMH 3HAMEHATEIISIMH.
110 1

CroxeHue ¥ BhIUUTAaHHUE IPOOEeH ¢ OIMHAKOBBIMH 3HAMEHATEIISIMU.




111 1
Pemenwne 3agau o teme: «ClnoKEHUE ¥ BRIYUTAHUE).
112 CrioxeHue ¥ BRIUUTAHUE IPOOei ¢ pa3HbIMU 3HAMCHATEIISIMH. 1
113 CrioxeHue ¥ BRIUUTAHUE IPOOei ¢ pa3HbIMU 3HAMCHATEIISIMH. 1
114 Pemenne 3aga4 1mo teme: «CI0KEHHE U BEIYUTAHUC). 1
115 CwmemanHast 1poob. 1
116 [IpencraBienre cMEIIaHHON TPOOH. 1
117 CroxeHue CMENIaHHbIX APOoOei. 1
118 Brruntanue cmenaHHbIX Ipo0ei. 1
119 Pemenne 3aga4 1mo teme: «CI0KEHHE U BEIYMTAHUC). 1
120 . 1
O0o006mieHne u cucteMaru3anus o Teme: «CII0KEeHHE U BEIYUTAHUE.
121 [IpoBepka 3nanuii o rnase 9 (1 yacTs).
122 .
[TpaBuiio yMHOXEHUS APOOEH.
123 YMHOXeHUe apo0eli Ha HaTypaTbHOE YHCIIO. 1
124 YMHOKEHHE ApoOU HA CMEIAHHYIO IPOOb. 1
125 VMHOKEHHE JIPOOEH. 1
126 Brimmonnenue ynpaxxHeHui o Teme: «Y MHOXKEHHUE IpoOeii». 1
127 B3aumMHo oOpatHbie aApoOu. 1
128 I o 1
paBuIIO JieNeHust JpoOeit.
129 Jenenue npobei. 1
130 Boinonnenue ynpaxknenuit no teme: «Jlenenue npooeii». 1
131 Pemenune 3anaq no teme «Jlenenue npo6eii». 1
132 . 1
Pemenue 3amgau o teme «Jlenenue npooeii.
133 1
Haxoxxnenne gyacTa 11e10ro.
134 Pemienne 3agau mo teme: «HaxoxkaeHne 9acTy MEIOTOY. 1
135 HaxoxxaeHne yacTu 100 U 1IeJIOr0 Ha ero YacTH. 1
136 Pemenue 3anau no teme: «HaxokaeHue [ETOro Mo ero 4acTu.. 1
137 HaxoxxeHre 9acTu 1eI0ro U LEeJIOro Ha €ro YacTH. 1
138 3amaun Ha COBMECTHYIO paboTy 1
139 3a1auu Ha COBMECTHYIO padoTy. 1
140 1
3azaun Ha gBUXKEHMe.
141 CrapuHHBIE 337129 Ha IpOOH. 1
142 O606LeHne 1 cucTemaT3aumna 3HaHUM no Teme: «JleiicTBus ¢ 1
TPOOSTMU.
143 [TpoBepka 3HanHwmit Mo Ty1aBe 9 (4acTh 2). 1
144 ['eomeTpuyeckue Tena. 1
145 1
N3o00pakeHre mMpOoCTPaHCTBEHHBIX TEJI.
146 [Tapannenenumnen. 1
147 Ky6. 1
148 [Mupamuipr. 1




149 Enunuier oobema. 1
150 O0beM IpsIMOYTOJILHOTO Mapajuieenunesa. 1 Kanenoap
151 Y70 TaKoe pasBepTKa. 1
152 Pa3zBepTka mpsMOyroJIbHOTO MapajuiesenuIie/1a, TuPaMHIbl. 1 o
153 O06o0meHre U cucTeMaTr3alis 3HaH|K 1Mo TeMe: « MHOTOTpaHHUKH Y. 1 memamud
154 ITpoBepka 3HaHwmii o riase 10. 2 ecKoe
155 Yrenue TaOIuULL. 1 naanupos
156 CocraBnenue Ta0IHuiI. 1 anue ¢
157 UreHne U COCTaBICHHUE TAOJIHIIBI. 1 Kracc
158 Cronbuarbie AHarpaMMel. 1
159 KpyroBeie quarpammsi. 1
160 Onpoc 06ecTBEHHOTro MHEHMUS. 1
161 COop u npencrasienre HHGOPMaIUH. 1
162 O06o6meHne u cucreMarusanus 3HaHUK 10 Teme: «Tabmumer m | 1

JUarpaMMbD».
163 Hrorosast koHTpoabHAs paboTa 3a Kypc S Kiacca. 1
164 IToBTOpeHue no teme: «JleicTBUE C HATYpPAIbHBIMU YU CIAMU). 1
165 [ToBTOpenue mo teme: «Fcnoib3oBaHNE CBONCTB JEHCTBHIAY. 1
166 [ToBTOpenue mo Teme: «JIpodu». 1
167 [ToBTOpenue no teme: «JlelicTBre ¢ 1poOAMM». 1
168 [ToBTOpEHME 1O TeMe: «paszHble 3aJauu Ha APOOM». 1
169 [ToBTOpenue mo Teme: «Pemenue 3ana4d apuPMeTHIECKUM CITOCOOOM». 1
170 IToBTOpEHME MO TEME «YTIIBl © MHOTOYTOJIbHUKHU. 1
171 IToBTOpenue Temsl «TpeyroabHUKN U YETHIPEX YT OIbHUKI 1
172 [ToBTOopenue Tembl: «OO0BEM Mapaienaenuneaar» 1
173 [ToBTOpeHMeE 10 TeMbI: «JlenuMocTb yncem. 1
174 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUH. 1
175 O00011IeHNE U CUCTEMATU3AIUs 3HAHUA. 1
Nen/m HaumeHnoBaHue pa3ieioB, TeM Y4eOHOT0 3aHATHSA

IToBTOpPEHME

1 TpeyronbsHuku u ux BUABL. [IpsmMoyroasHuKH. 1
2 CpaBuenue npo0eit. 1
3 CrnoxeHre ¥ BBIYUTaHUE CMELIaHHbIX APOOeii. 1
4 Crno)xeHue ¥ BRIYMTAHWE CMEITaHHBIX TPOOeH. 1
5 BxoaHast koHTpospHast paboTa. 1
6 UYto MbI 3HaeM 0 APOOsX. 1
7 Uto MBI 3HaeM 0 APOOSIX. 1
8 Brruncnenus ¢ gpoosmu. 1
9 Brrauciienus ¢ apo0smu. 1
10 Brruncnenus ¢ gpoosmu. 1
11 OcHoBHBIE 331241 Ha IPOOH. 1
12 OcHoBHBIE 331241 Ha IPOOH. 1
13 OcHOBHBIE 33/1a4H Ha IPOOH. 1
14 OcHOBHBIE 337a49H Ha IPOOH. 1
15 Yrto Takoe IMPOLIECHT. 1
16 UTto Takoe MpoIICHT. 1
17 Yo TaKoe MPOIIECHT. 1
18 Yro Takoe MpOLEHT. 1
19 Yro Takoe MpOLEHT. 1




20 CronGuarbie ¥ KPYyroBbI€ THAarpaMMBbI. 1
21 CronbuaTbie U KPYroBbI€ JHArPaMMBI. 1
22 CronGuarbie ¥ KPYyroBbI€ THAarpaMMBbI. 1
23 Pemenue 3a1ay Ha IpOOU U MIPOLICHTHI. 1
24 KonrposbHas padora no teme: «/[podu 4 mpoueHTHI». 1
25 [Tepecekaroruecs: mpsiMbIe. 1
26 [TapannensHbie IPsSMBIE. 1
27 Paccrosnue. [lapamiensHbie npsiMble. 1
28 Paccrosnue. 1
29 Paccrosinue. Pemenue 3anauy. 1
30 Pemenue 3amau o teme «lIpsiMbie Ha MIOCKOCTI. 1
31 KontpoabHas padora no teme: «[Ipsimbie HA TUIOCKOCTHY 1
32 Kakune 1po0u Ha3bIBaIOTCS AECATUIHBIMU. 1
33 Kaxkue nqpoOu Ha3bIBAIOTCS IECATHYHBIMHU. 1
34 Kaxkue nqpoOu Ha3bIBAIOTCS IECATHYHBIMHU. 1
35 [TepeBo 0OOBIKHOBEHHOI IPOOH B IECATUYHYIO.
36 [TepeBo OOBIKHOBEHHOH IPOOH B IECATUIHYIO. 1
37 CpaBHEHHE IECITUYHBIX IPOOCH. 1
38 CpaBHeHUE TECATUIHBIX TPOOCH. 1
39 Pemenue 3amaq mo teme: «JlecaTuanbie 1poom» 1
40 KonTpoJsbHnas paGora no teme: «/lecaTuaHbIe APOOH». 1
41 CliokeHHUE ¥ BBIYUTAHUE JIECATUYHBIX TPOOeH. 1
42 CrioxeHue ¥ BBIUUTAHUE JECATUYHBIX TPOOeH. 1
43 CroxeHue ¥ BEIUUTAHUE JECATUYHBIX TPOOeH. 1
44 CrnosxeHue ¥ BBIYUTaHHUE JECITUYHBIX APOOEH. 1
45 YMHOXeEHUE U JelieHne fecaTuaHou npoou Ha 10,100. 1
1000 u T. 1.
46 YMHOXeHHe U JiefieHue JecaTnaHoi npoou Ha 10,100. 1
1000 u . JI.
47 YMHOXeHHe U JiefieHne JecaTnaHoi npoou Ha 10,100. 1
1000 u . JI.
48 YMHOKEHUE AeCATUYHBIX IpoOeil. 1
49 YMHOKEHUE AeCATUYHBIX IpOOeii. 1
50 YMHOKEHUE TeCATUIHBIX IPOOCH. 1
51 YMHOKEHUE AeCATUYHBIX IpOOeii. 1
52 YMHOKEHUE AeCATUYHBIX IpOOeii. 1
53 Pemenue 3a1au mo teme: «YMHOKEHUE NECATUIHBIX IPOOEH». 1
54 Jenenue necaTHUHBIX IPoOEH, KOT/Ia YaCTHOE BRIPAYKAETCS JECATUIHON TPOOBIO. 1
55 Pemenue 3amau no teme: «Jlenenue AeCATUIHBIX IpOOEH, YaCTHOE AECATUYHBIX 1
Tpo0ei».
56 Jlenenue Ha ECATUYHYIO JpoOb B 00IIIEM ClTydae. 1
57 Pemenue 3amau no teme: «Jlenenue Ha JECATUUHYIO APOOb B 00IIEM ClTydaey. 1
58 Beruncnenvie 3Ha4eHUI BBIPAKEHUN, COAEPKAIINX JEICHUE Ha AECITUYHYIO 1
JpO0OBb.
59 JleneHue yrojakoM JAeCATUYHOMN IpoOH Ha HATypabHOE YHCIIO. 1
60 Henenune necaruanbix apodeii. CamocrosiTenpHas padbora. 1
61 Jlenenue yrojakoM AECATUYHOMN IpoOU Ha NECATUYHYIO. 1
62 Kak okpyrisioT necsiTuaHbie Ipoou. 1
63 [IpaBuio okpyriieHHne JECATUYHBIX IPOOECH. 1
64 OxpyrieHue AeCATUUHBIX APOOeH. 1
65 Paznbie ngeiicTBUS ¢ ACCATUYHBIMU JPOOSIMH. 1
66 Pemenue 3amau o teme: «JIeHCTBUS ¢ JECATUUHBIMH APOOSIMI. 1
67 KonTtpoJsbHas padora no teme: «/lelicTBHS ¢ 1eCATHYHBIMH IPOOIMU». 1
68 B3anmMHoe pacrionoskeHue npsiMoil 1 OKpY>KHOCTH. 1
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ITocTpoenune kacaTeabHOM.

1
70 JIBE OKPYKHOCTH Ha MJIOCKOCTH. 1
71 Touku paBHOYJQIEHHBIC OT KOHIIOB OTPE3Ka. 1
72 [TocTpoenue TpeyroiabHIKa IO TPEM CTOPOHAM. 1
73 HepaBeHCTBO TpeyroyibHUKA. 1
74 Kpyrasie Tena. 1
75 KonTposbHnas pabora no teme: «OKpyKHOCTb)» 1
76 Pemenue 3amay. 1
77 Yo Takoe OTHOIICHHUE. 1
78 OTHoI1IeHNE IBYX YHCEI. 1
79 JleneHue B JAaHHOM OTHOIIICHHH. 1
80 OTHollIeHUE BEIIUYHUH. 1
81 Urto Ha3bIBalOT MaclITaboM. 1
82 [IpencraBnenue mporeHTa ASCATUIHON IPOOBIO. 1
83 BripaskeHue 1podu B MpoIeHTaxX. 1
84 Pemenue 3amay mo teme «IIpoLieHTHI U AECATUYHBIC APOOHY. 1
85 Bpluncnenue npoueHToB OT 3aJaHHOM BEJIMYHHBI. 1
86 VYBenuyeHue 1 yMEHbLIEHUE BEJIMYMHbBI Ha HECKOJIBKO IIPOLICHTOB. 1
87 OxpyrieHne U MpUKUIKA. 1
88 CKOJIbKO TIPOIICHTOB OJTHO YHCJIO COCTABJISET OT IPYrOro. 1
89 Pemenue 3anau 1
90 BrIpakeHrE OTHOIICHUS B IIPOIICHTHI. 1
91 OxpyrieHne u MpUKUIKa. 1
92 Pemenue 3a1a4 o Teme: «OTHOIIEHUS W MPOIICHTHI» 1
93 KonTposbHasi padora no teme: «OTHOIIEHUSI H NIPOLEHTHI 1
94 MareMaTnueckue BbIpaXKEHUs. 1
95 MareMaTHuecKue MpeIoKeHNUSI. 1
96 YucnoBoe 3HaueHHE OYKBEHHOTO BBIPAKEHMS. 1
97 Borunicnenue 3HaueHn OYKBEHHBIX BBIPAKEHUH. 1
98 Hekortopsie reomerpudeckue HOpMyITHL. 1
99 ®opmyna croumoct. Popmysa MyTH. 1
100 CocraBnenne (GopMysT U BEIYUCIIECHHE TTO (hopMyIIam. 1
101 Yucno nmu. @opMyiia JIMHBI OKPYKHOCTH... 1
102 dopmyIibl IUIOMIAIN Kpyra 1 00bEMa mapa. 1
103 YpaBHEHUS Kak MepeBO/] YCIOBHS 3a/1a4i Ha MaTEMAaTUYECKUN S3bIK. 1
104 Pemenne ypaBHeHUH. 1
105 Pemienue 3a1a4u ¢ TOMOIIBIO YPaBHEHUM. 1
106 Penrenue ypaBHeHHIA. 1
107 Pemienue 3a1a4 o reme: «BpipaskeHus1, HOPMYIIbl, YPaBHEHUS . 1
108 KonTpoJsbHnasi pabora no teme: «Bpipasxenus, Gopmy.ibl, ypaBHECHH 1
109 Touka, cHMMETpHUYHAsE OTHOCUTENBHO MPsAMON. CHMMETpHS U PaBEHCTBO. 1
110 3epKabHasi CHMMETPHSI. 1
111 CummerpuuHas purypa. 1
112 CuMMeTpHs B IPOCTPAHCTBE. 1
113 CumMeTpHsi OTHOCUTEHHO TOYKH. 1
114 Lentp cummMeTpun GUrypsl. 1
115 Pemenue 3amau mo reme: «CUMMETPHS». 1
116 KonTposbHas pabora no teme: «CuMMeTpus» 1
117 Yucia, IpOTUBOIIOJIOKHBIE HATYpPaIbHBIM. 1
118 MHO0K€eCTBO LIENIBIX YHCET. 1
119 Psan uensix uncen. M3o0paskeHue HENbIX YHUCEIL. 1
120 CpaBHEHHE U YITOPSIIOYMBAHUE 1IETTBIX YUCE. 1
121 CroxeHue IByX IENBIX YUCEIT OJTHOTO 3HaKa, Pa3HbIX 3HAKOB. 1




122 Brruncienre cyMMbl HECKOJBKHX IEJTBIX YHCEL. 1
123 [IpaBuio HaX0XI€HUS PAa3HOCTH ABYX LIETBIX YHUCEN. 1
124 Boruncnenue 3HaueHN BBIPAXEHUI, COAEPIKALUX TOJIBKO CIOXKEHHE. L

125 BbranciieHne 3Ha4eHU OyKBEHHBIX BBIPAYKCHUM. 1
126 YMHOXEHHE LETbIX YHCElL. 1
127 Jenenue 1enbIx ynces. 1
128 PasHble nelcTBUSA C LEIBIMUA YHUCIAMU. 1
129 Brrunciienre 3HaueHU OYKBEHHBIX BBIPOKCHH. 1
130 Pemenue 3agau nmo treme: «lleanie unciay. 1
131 Bce nmeiicTBuUS € LIEIBIMI YUCIIAMU. 1
132 KontposbHas padora no teme: «Llesibie unciay. 1
133 PannonasHbIC YnCia 1
134 Koopaunarnas npsimast 1
135 N3o00pakeHre palluOHAIBHBIX YUCEN TOYKaMU Ha KOOPIMHATHOW MIPSMOIA. 1
136 CpaBHEHHE pallMOHAIBHBIX YUCEIl C TOMOIIBI0 KOOPAWHATHOHN MPSIMOH. 1
137 [Tonarue momyns yucina. 1
138 [IpaBuna ciioXeHus parmOHAIBHBIX YHCEIT. 1
139 CBoiicTBa CIIOKEHUS, CBOMCTBO HYJISI TIPU CIIOKEHUH. 1
140 BrrunTanue panyoHaIbHBIX YHCE]. 1
141 YMHOXEHHUE U JCJICHHE PalliOHAIBHBIX YHCEIL. 1
142 CBOICTBO YMHOKEHHS U JICJICHUS. 1
143 Pemenue 3agau no reme «Y MHOKEHUE U JICTICHUEY. 1
144 [TpriMepsl pa3MYHbIX CUCTEM KOOPIMHAT. 1
145 YT0 Takoe KOOPAVHATHI. 1
146 [IpssmMoyronbpHas cucTeMa KOOpAUHAT. 1
147 KoopaunaTel TOUKH. 1
148 KonTpoJsbHasi pabora no teme: «PanimoHaabHbIe YHCIA». 1
149 [Mapamienorpamm. 1
150 CBolicTBa napajuieaorpaMMa 1 €ro BUbI. 1
151 Kaxoli MHOTOYroJIbHUK Ha3bIBAOT IPABUIIBHBIM. 1
152 OKpy’>KHOCTb U MTPaBUWJIbHBII MHOT'OYTOJIbHUK. 1
153 PaBHOBenMKHE ¥ pAaBHOCOCTABICHHBIE (PUTYPHI. 1
154 [Inomanp napanienorpamma 1 TpeyrojabHHUKA. 1
155 [Ipuzma. IIpu3msl B apXuTEKTYpE. 1
156 [Tapamrenenume. 1
157 Pemenue 3anay no teme :«MHOTrOyroiabHUKNA 1 MHOTOTPaHHUKH. 1
158 MHO0eCTBO, 2JIEMEHT MHOKECTBA. 3aJjaHie MHOKECTBA. 1
159 Brinenenue noIMHOXKECTB. 1
160 Ornepanuu HaJ MHOXKECTBaMH. 1
161 CrannaptuzupoBanHas pabota B popMe TECTUPOBAHUSI. 1
162 [TocTpoeHue KiacCupUKaIUi. 1
163 Pemrenne koMOMHATOPHBIX 3a/1a4 IEPeOOPOM BapHAHTOB. 1
164 Pemenrie KOMOMHATOPHBIX 3a/1a4 IEpeOOPOM BapHAHTOB. 1
165 TeopeTnko- MHOKECTBEHHBIE MOJIETTH HEKOTOPBIX KOMOMHATOPHBIX 3a]1a4. 1
166 3anmaun Ha 0OpaTHBIN XO/I. 1
167 Pemienue 3a1a4 Ha OOpaTHBIN XO/I. 1
168 Brruncienre 0ObIKHOBEHHBIX IPOOEH. 1
169 [TepeBoa OOBIKHOBEHHBIX IpOOEH B ECATUYHBIC. 1
170 JleicTBHS ¢ JECATUYHBIME IPOOSMHU. 1
171 Pemenue 3amau ¢ neCATHIHBIMU JPOOSMH. 1
172 OTHo1IeHuE U JIeeHne Apooei. 1
173 PaBeHcTBa OTHOIICHMIA. 1
174 [Tpomoprusi. 1
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\ Pemenue 3a1au Ha 4acTH.

I'eomeTpus 7 kiacc

Ne n/mt Tema ypoxka Konu
YecTB
0
4acoB
HauanbHble reoMeTpuyecKue cBeeHust
1 Beenenue. 1
2 Toukwu, mpsiMbIe, OTPE3KHU. 1
3 Jlyd u yrou 1
4 CpaBHEHHE OTPE3KOB U YIJIOB 1
5 N3mepenne oTpe3koB 1
6 N3mepenue yrios 1
7 CMexHbIe U BEpTUKAJIbHBIE YIJIbI 1
8 [eprieHAUKYISPHBIE TIPSIMBIE 1
9 Pemenue 3amaq 1
10 KontpoabHnas padora no reme «HauaibHble reomerpuyeckue 1
CBeJIeHU»
11 3auéT no reme «HauajbHbIe CBeIEHUSD) 1
TpeyrojbHuku
12 TpeyronbHUKH 1
13 [IepBbIil IpU3HAK paBEeHCTBA TPEYTOJIbHUKOB 1
14 Pemienue 3a1a4 Ha MpUMEHEHHUE NTEPBOTO IPU3HAKA PaBEHCTBA 1
TPEYTOJILHUKOB
15 [lepnenuKynsap K IpsiMO. 1
16 Menauanbl, OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA 1
17 CBoiicTBa paBHOOEPEHHOTO TPEYTrOIbHUKA 1
18 BTtopoii npuzHak paBeHCTBa TPEYTrOJIHBHUKOB 1
19 Pemenue 3amau Ha mpuMEHEHHE BTOPOTO NMPU3HAKA PABEHCTBA 1
TPEYroJIbHUKOB
20 Tpertwnii mpu3HaK paBEeHCTBA TPEYTOJIHHUKOB 1




21

Pemenue 3ana4 no npu3Hakam paBeHCTBA TPEYTrOJIbHUKOB

22 3ajaun Ha TOCTPOEHUE.

23 3amaun Ha mocTpoeHue. OKpyKHOCTh

24 [TocTpoeHne nUpKysIEM U JIMHEHKOMN

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 Omnpenernenne napaienbHbIX MPSIMBIX.

30 OmnpeneneHne mapauieabHbIX MPSIMbIX. [[pU3HaKy mapauieIbHOCTH
MPSIMBIX

31 [Tpu3HaKK MapaIeTbHOCTH IBYX TPSMBIX

32 Pemienue 3a1a4 Ha MpUMEHEHUE IPU3HAKOB MAPAICIbHOCTH JIBYX
MPSIMBIX

33 OO0 akcuomMax reoMeTpuu. AKCHOMa NapayljIeTbHOCTH MPSAMBIX

34 CaoiicTBa napamienbHbIX MPSIMBIX

35 CaoiicTBa napamieiabHbIX NpsAMbIX. Perenne 3agau

36 Pemienue 3a1a4 Ha MPU3HAKU MAPAJUIETBHOCTH MPSIMbIX

37 Pemenue 3anau. [lpu3Haku napanienbHOCTH MPSIMbIX.

38 Pemenne 3anau no teme «IIpu3Haky u CBOMCTBA MapajuIeIbHbIX
TIPSIMBIX)

39 Pemenne 3anau . [logroroBka Kk KOHTPOJIBHOM paboTe

40 KontpoabHasi padora no teme « [lpusHaku napajiejbHbIX NPSIMBIX»
CoOTHOLIEHUSI MEKTY CTOPOHAMH H YIJIAMH TPeYroJbHUKA

41 CyMMa yTiioB TpeyroJibHUKa

42 Buemnuii yros tpeyroipHuka. Teopema 0 BHEITHEM YIJI€ TPEYroOJIbHUKA

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 Pemenwue 3amay. [ToaroToBka Kk KOHTPOJIBHOH padoTe.

47 KonTpoabHasi padora no teme: «CoOTHOIIEHHE MEKITY CTOPOHAMM U
YIVIAMH TPEYTr0JbHUKA»

48 AHanu3 ommO0K KOHTPOIBHON paboThI

49 HexoTtopsle cBoCcTBa NPSMOYTOJIBHBIX TPEYTOJIbHUKOB

50 Hekotopsle cBolicTBa NPAMOYTOJIBHBIX TPEYTrOJIbHUKOB. Pemenne 3anau

51 [Tpu3Haku paBeHCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB

52 Pemenue 3anau no reme «IIpssMOyrosibHbIE 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 mocTpoeHue

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 paBeHCTBAa TPEYTOJIbHUKOB.

64 IToBTopenue. PaBHOOEIpEHHBIN TPEYTrOIbHUK.

65 IToBropenue. [IpAMOYTOIBHBIN TPEYTOIBHUK.

66 [ToBropenue. [lapannensHbie TpsMbIE.

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

68 IToBropenue. CooTHOLIEHNS MEXIY CTOPOHAMHU U YTJIaMH TPEYroJbHUKA

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

CTOPOHAMU TPEYTOJIbHUKA.




70 [ToBTOpenue. 3agaun HA MOCTPOCHUE 1
Anrebpa 7 kimacc
Ne Tema ypoka Konnyectso
n/m 4acoB
J{po0u ¥ MPOLEeHTHI
1 CpaBHeHnue apooeit 1
2 Brruncnenus ¢ panyoHaibHbIMU YHCIAMU 1
3 UmcaoBbie TOCTAHOBKU 1
4 CreneHb ¢ HaTypaJIbHbIM [TOKA3aTEIEM 1
3) Brluncnenue BbIpaK€HUN CO CTENEHAMU 1
6 [Tepexos OT MPOIIEHTOB K ACCATUYHON JIPOOH U 0OpaTHO 1
7 Pemenue 3ana4 Ha nmpoueHTsl. Haxoxaenue nporenTa oT yucia 1
8 Pemenue 3aau Ha npoueHThl. Haxox/1eHre MpoIeHTa OT Yucia 1
9 CraTucTH4ecKkre XapaKTepUCTUKU: cpeiHee apu(pMETHYECKOe, MOIa, 1
pa3max.
10 | [IpuMeHeHUe CTAaTUCTUYECKUX XapaKTEePUCTHK 1
11 | Bxoanasi KOHTPOJILHAsI padoTa 1
IIpsimasi u oOpaTHasi NPONOPUUOHAIBHOCTH
12 | AHanu3 KOHTPOJILHON pabOThl. 3aBUCUMOCTH U (POPMYJIBI 1
13 | Beruucnenus no ¢popmysnam 1
14 | [Ipstmast mpONOPLMOHATBHOCTh 1
15 | ObparHas nponopIHUOHATHHOCTD 1
16 [Iponopiuu. Pemenue 3aga4 ¢ moMoIIbIO MPONOPIU 1
17 | IIponopruoHaibHOE JeTIeHUe 1
18 | Pemenue 3agay Ha IPONOPLHUOHATIBHOE JIETICHUE 1
19 | KonTpoJabHasi pa6oTa mo teme «IIpsimasi u oopaTHas 1
NPONOPLUHOHATBLHOCTH.
BBenenue B ajredpy
20 AHanmM3 KOHTPOJIBHOM paboThl. bykBeHHas 3armuch CBOMCTB aAecTBuil Hay | 1
YHUCIaMU
21 [TpaBuna npeoOpa3zoBaHuss OYKBEHHBIX BBIPAKCHUN. ANreOpandecKkue 1

CYMMBI




22 | IIpaBuio npeobpaszoBanus npousseneHus. Koaddumument npousseneHus 1
23 | [IpaBuna packpbITUsi CKOOOK 1
24 | PackpeiTre CKOOOK 1
25 | IlpuBenenue nogoOHBIX cnaraeMbiX. YucioBoi ko3dduumeHt 1
26 | IlpuBenenue MogOOHBIX CllaraeMbIX 1
27 | KonrpoabHas padora no reme «BBeaeHue B anredpy». 1
YpaBHeHus
28 | AHanu3 KOHTPOJIbHOW paboThl. AnreOpanyeckuii cioco0 penieHus 3aaa4y 1
29 | Pemenue 3a1a4 anreOpandeckuM CriocoOoM 1
30 | KopHu ypaBHeHHs. 1
31 Pemenne ypaBHenuil. [IpaBuio nepeHoca ciaraeMbix 1
32 | Peurenue ypaBuenuii. [IpuBenenue ypaBHeHus K BHIY ax=h 1
33 | Pemenue ypaBHeHuid. OTpaboTKa HaBBIKOB PELICHUs ypaBHEHUN 1
34 | Pemenue 3aa4 ¢ moMonibio ypaBHeHui. CocTaBlIeHHe ypaBHEHHUS 10 1
YCIIOBHIO 3a]1auu
35 Pemenue 3aay Ha IBMKEHUE C IOMOUIBIO YPABHEHU I 1
36 Pemenue 3aay ¢ nOMOUIBI0 YpaBHEHUN 1
37 Pemenue 3amau. [lonroroBka k KOHTPOJIBHOU padoTe. 1
38 | KonrpoJsnbHasi padoTa no temMe «YpaBHeHHD» 1
Koopaunartsl u rpadguxku
39 | AHanu3 KOHTPOJIBbHOM paboTHI. 1
40 MHO0kK€ECTBO TOYEK Ha KOOPIHMHATHON MPSAMOMN 1
41 | PaccrosiHME MEXy TOUKaMH Ha KOOPIUHATHOW MPSMOi 1
42 HaxoxaeHnne mMHbI OTpE3Ka U KOOPAUHATHI €0 CEPEINHBI 1
43 | MHOXeCTBO TOYEK Ha KOOPAMHATHOM IJIOCKOCTH. 1
44 | MHOX€eCTBO TOYEK HAa KOOPAUHATHOM MJIOCKOCTH. 1
45 Konrponsnas pabdora 3a 1 nonyroaue. 1
46 | AHanu3 KOHTPOJIBbHOM paboTHI. 1
47 I'paduku: y=x, y=-x 1
48 | I'paduxu: y=IxI 1
49 | I'padmku 3aBUCHMOCTH y=X° U y=X" 1
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Emre HeckosbKo BakHBIX rpadukoB. 3auét no Teme «KoopanHaTsl 1
rpaduKm

51 I'paduku Bokpyr Hac

52 | KourpoabHas padora no teMe «Koopaunarel u rpapuxn"
CBoMCTBA CTENEHH C HATYPAJbHBIM MOKAa3aTeJIeM

53 | [leneHue cTeneHel ¢ HATypajlbHBIM ITOKa3aTeIeM

54 | Crenenb cTeneHu

55 | YMHOXEHUE CTENEHEN ¢ HAaTYpaJbHBIM [10Ka3aTeIeM

56 CreneHb NPOU3BEACHUS U IpOOH

57 | Pemenue xomOuHaTOpHBIX 3a7a4. [IpaBuno yMHOKEHUS.

58 Pemenrne kKoMOMHATOPHBIX 3a/1a4.

59 | [lepecranoBku. N-(akTopual.

60 | [lepecraHOBKH.

61 KonTpoJsbHasi padora mo teme: «CBOHCTBA CTENEHH C HATYPAJIbHBIM
noKa3aTtejiemMm».
MHoro4seHbl

62 AHanm3 KOHTPOIBHOU paboThl. OHOUYIECHBI U MHOTOUWICHBI.

63 | CnoxeHue ¥ BEIYUTAHWE MHOTOYICHOB. ANreOpandeckas cymma.

64 CroxeHue ¥ BEIUUTaHUE MHOTOUYJICHOB CTOJIOMKOM.

65 | YMHOXEHHEe OJTHOYJIEHa Ha MHOTOYJICH.

66 | YmporieHne BbIpaKeHHUH.

67 | YMHOXeHHE MHOTOUJIeHa Ha MHOTOuWIeH. [IpaBuiio yMHOXKEHUS.

68 | YMHOXXeHHE MHOTOUYJICHa Ha MHOTOUJICH.

69 | YmopouieHne BeIpaKeHHHA

70 | ®opMynbl KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

71 | Ilpumenenue Gpopmyi KBajpaTa CyMMbI U KBaJpaTa pa3HOCTH.

72 | YrpouieHue BeIpaKeHHH

73 | KourpoabHasi pagora no reme: « MHOro4JIeHbI»

74 | Ananu3 KOHTPOJIbHOM paboThl. Pemenne ypaBHEHUH.

75 Pemenue 3amayu ¢ moOMONIBI0 YpaBHEHUN C UCIIOIB30BAHUEM CXEM.




76 | Pemenue 3a7a4 ¢ MOMOIIBIO YPAaBHEHUH. 1
77 | KonrpoabHas padora no teme: «Pemenue 3a1a4 ¢ NoMoIbIo 1
YPaBHEHUi».
Pa3zJioskeHe MHOTOYJIEHOB HA MHOKHTEH
78 | AHanm3 KOHTPOJIbHOW paboThl. BeiHECEHHE 00IIeT0 MHOKHTEIS 3a CKOOKH. | 1
79 Paznoxenue apo6eit. Cokparienue apo0eid. 1
80 | Crocob rpynmupoBKH 1
81 | Pa3noxeHue Ha MHOXKHTENN CIIOCOOOM TPYIITUPOBKH. 1
82 [Tpumenenue crocoba rpynmupOBKH. 1
83 | ®opMmyna pa3HOCTH KBaJIpaToB. 1
84 | ®opmyna pa3HOCTH KBaJIPaTOB U €€ MPUMEHEHHE. 1
85 | ®opmyna pa3HOCTH KBAAPATOB. Y IPOIICHUE BHIPAXKCHHI. 1
86 | ®opmyia pa3HOCTH U CYMMBI KYOOB. 1
87 ®dopmyna pa3HOCTH U CYMMBI KyOOB U €€ IPUMEHEHHUE. 1
88 | PaznokeHrne Ha MHOXKUTEIN C MPUMEHEHUEM HECKOJIBKUX CIIOCOOOB. 1
89 | Pa3noxeHue Ha MHOXKHTENHU. YTIPOILICHNE BBIPAKECHHMN. 11
90 | Pa3noxeHne Ha MHOXHTENHN C IPUMEHEHUEM HECKOJIBKUX CITOCOOOB. 1
VrpoiieHne BbIpaXXeHUN.
91 | PemreHue ypaBHEHHUH ¢ TIOMOIIIBIO pa3aoxeHust Ha MHOXkuTEH. C\p 1
«[Ipumenenue GopMys COKpaAIIEHHOTO YMHOXCHHUS.
92 Pemenne ypaBHEHHI C TOMOIIIBIO PA3IOKEHHUS HA MHOKUTEITH. 1
93 | CamocTtosTenbHas paboTa «PemieHre ypaBHEHHI». 1
94 | Heckonbko Oolee CIIOKHBIX TPUMEPOB 1
95 | I'ogoBasi KOHTPOJIbHas1 paboTa 1
Yacrora 1 BepOATHOCTD
96 OTHOCHTEIbHAS YACTOTA CIIYIaiHOTO COOBITHS. 1
97 OTHOCHUTENBHAS YacTOTa CIIy4alHOTO cOOBITHA. CiTydaifHbIe UCXOIBI. 1
98 | BeposTHOCTH CIy9aifHOTO COOBITHSI. 1
99 | BeposTHOCTh cirydaitHOTO cOOBITHS. [IpOTHO3HI. 1
100 | BepostHOocTHas mikana. 1

Hrorosoe nosropenue




101 | IMoBTOpenue . [{poOu 1 MPOLIEHTHI. 1
102 | IloBTopenue. JIpoOu ¥ MPOIECHTHI. 1
103 | IloBTOpenue. YpaBHEHHUS. 1
104 | IloBTOpeHue. YpaBHEHUSI. 1
105 | IloBTtopenue. KoopauHatel u rpaduk. 1
Aunredpa 8 kiacc
No | Tema ypoka KonuuectBo
n/n 4acoB
1 [ToBTOpeHue. YpaBHEHHS 1
2 [ToBTOpenue. Crenenu. MHOrOUIE€HbI 1
3 Ilosmopenue . Dopmyivl COKPAUWEHHO20 YMHOHNCEHUSL 1
Aaredpanueckue 1poou
4 Uro Takoe anredpanveckas 1poob. 1
5 OcHOBHOE CBOMCTBO IpoOH 1
6 Bxoanas koHTpoJbHas padboTa 1
7 [IpuMeHeHre OCHOBHOTO CBOMCTBA APOOH 1
8 CrnoxeHue anredpandeckux JIpooei. 1
9 Brruntanue anredpandeckux apooei. 1
10 | YMHOXEHHE anreOpandecKux Ipooei. 1
11 | Jlenenue anredpandeckux apooOeil. 1
12 | leficTBust anreOpandecKuMu IpoOsMu 1
13 | IIpeoOpa3oBaHue BhIpAXKEHUH, COIEPIKAIINX adredpanyecKkue Ipoou. 1
14 | CamocrostenbHas padoTta o teme «lIpeoOpazoBaHue BbIpaXKEHUN» 1
15 | Yopouienue BeipaxxeHui 1
16 | HaxoxaeHue 3HaUY€HUI BBIpAKECHUH 1
17 | Crenenb ¢ 1enbIM OKa3aTeIeM 1
18 | CBoiicTBa CTENEHH C IEITBIM TTOKA3aTEIIEM. 1
19 [IpuMeHeHne CBOMCTB CTETICHH C LIEITBIM MOKa3aTeleM. 1
20 CamoctostenbHas pabota mo Teme «CBONHCTBA CTETIEHHU C TIEJIBIM 1
rokasaresaem»
21 | Pemenue ypaBHEHUI 1 3a71a4 HA ABMKEHHE, TIPOIICHTHI. 1
22 | Pemenue ypaBHEHHI 1 33124 Ha KOHIIEHTPAIHIO. 1
23 | Bauem Nel «Aneebpauueckue Opobu 1
KBaapaTHbie kopHu
24 | 3amava 0 HAXOXKJICHUU CTOPOHBI KBApaTa. 1
25 | UppanmoHanbHbIe Yucia 1
26 | Teopema ITudaropa. 1
27 | [lpumenenne Teopemsl [Tudaropa npu penieHnu 3aaaq 1
28 | KBagpaTHblii KOpEHb 1
29 | KBagparHblii KopeHb (anredpandecKuii moaxo.m) 1
30 | I'paduk 3aBucuMoOCTH y = VX 1
31 | CgoiicTBa KBaIpaTHBIX KOPHEH. 1
32 [IpumeneHne cBOMCTBA KBAPATHBIX KOPHEH. 1
33 | IIpeoOpazoBanus BeIpaXKCHUH, COJEPIKAIINX KBaIpATHBIC KOPHH. 1
34 | [IpeoOpa3oBaHus BEIpaKEHUI, COJIEpKAIIUX KBapaTHbIE KOPHH C 1
UCIOJIb30BaHKUEM (OPMYIT COKPAIEHHOTO YMHOKEHUS
35 | CamoctosTenbHas pabota mo Teme «KBajgpaTHbIe KOPHUY. 1




36 | KyOuueckuit KopeHb 1
37 | Pewenue 3a0ay ¢ KopHimu 1
38 | 3auem no meme «Kseaopammuvie kopruy 1
KBaaparubie ypaBHeHHs
39 | Kakue ypaBHEHUs Ha3bIBAIOTCS KBAJAPATHBIMU 1
40 | ®opmyna KOpHEH KBaJpaTHOTO YpPaBHECHHUS. 1
41 | [lpumenenue GopMyibl KOpHEH KBAJAPAaTHOTO YPAaBHEHHS. 1
42 | Pemenue ypaBHeHuil no reme «Popmynna KOpHEil KBaJpaTHOTO 1
YpaBHEHUS
43 | Bropas hopMmyrna KOpHEH KBaAPATHOTO YPABHEHUS 1
44 | Tlpumenenue BTOpoi (hopMysibl KOpHEH KBAAPATHOTO YpaBHEHUS. 1
45 Pemenue 3amau mo reme «YpaBHEHUS 1
46 | Permenue 3a/1a4 ¢ COCTABIICHUEM YPaBHCHHM 1
47 | Pemenue 3amau o teme «Y paBHeHus».CamocrosTeNnbHas padoTa . 1
48 | HenomnHble KBaipaTHbIC YPaBHEHUS 1
49 | AnropuTM penieHUe HETIOJHBIX KBaIPATHBIX YPaBHCHHN 1
50 | Pemrenue HEMOMHBIX KBAIPATHBIX YpaBHEHUH 1
51 | Teopema Buera 1
52 | Pemenue 3anau o teme «Teopema Bueray 1
53 dopmyna pa3okeHUs KBaIpaTHOTO TPEXUJIEHA HA MHOKUTEIH 1
54 | PaznoskeHue KBapaTHOTO TPEXUICHA Ha MHOKHUTENN 1
55 | [Ipumenenue GhopMyIibl pa3noKeHusl KBaJIpaTHOTO TPEXUIeHa Ha 1
MHOKUTEIH
56 | Pemenue 3amau no reme «KBagparHbie ypaBHEHUSD 1
57 | Pemenue 3amau. [loaroroBka k 3a4€ry. 1
58 | 3auem no meme «Keaopammnuie ypasnenusn» 1
Cucrembl ypaBHeHHUH.
59 | JIuneiiHOE ypaBHEHUH C ABYMS TIEPEMEHHBIMHU. 1
60 | Pemenue MTUHEHHBIX YpaBHEHUH C ABYMS IEPEMEHHBIMU. 1
61 | I'paduxk JIMHEHHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMU. 1
62 | [locTpoeHne TMHEHHOTO YPaBHEHUS C IBYMS IEPEMEHHBIMH. 1
63 | YpaBuenue Bumay = kx + | 1
64 | [Toctpoenue ypaBHeHuii Buaa y = kx + | 1
65 | Cucremsl ypaBHEeHUH. Perrenne cucTeM criocoOoM CITOXKESHHS 1
66 | Pemenue cuctem cnocoOOM CI0KEHUs 1
67 | CamocrosTenbHas padboTa «PerieHne CHCTEM CITOCOO0M CITOKEHUS 1
68 | Pemenue cuctem cnocoOOM MOJICTAHOBKH. 1
69 | AJTOPUTM pelIeHHs CHCTEM CIIOCOOOM ITOCTAHOBKH. 1
70 | CamocrositenbHas paboTa «Perienne cucteM cnocoOoM MOJACTAHOBKI. 1
71 | Pemenue 3a1a4 ¢ TOMOIIBIO CUCTEM YPABHEHHI. 1
72 Pemenue 3apau no reme «CUCTEMBI YpaBHEHUI. 1
73 | Cucremsl ypaBHeHul. Perenue 3amad. 1
74 Cucremsl ypaBHeHUH. Pemienue 3aqad.
75 | 3agauu Ha KOOPAMHATHOM TJIOCKOCTH. 1
76 | PemeHue 3a1a4, CBS3aHHBIX C B3AMMHBIM PACIIOIOKEHUEM TPSIMBIX 1
77 Pemenue 3anau. [lonroroBka k 3au€ry 1
78 | 3auem no meme « Cucmemvi ypagHeHuil» 1
DYyHKIUH.
79 Urenue rpapukoB 1
80 | Yrenue rpadukoB QyHKIIHIA 1
81 | Yro Takoe pyHKIIHS. 1
82 | I'padux GpyHKIMU 1
83 | Iloctpoenne rpadukoB (QpyHKITUN 1
84 | CroiicTBa (yHKIHIA 1




85 | CoiicTBa (hyHKIHMIA 110 TpaduKy. 1
86 | JIuneiinast pyHKIMSA 1
87 | IlocTpoenne nuHEHHON QYHKIIUH 1
88 | Pacnonoxenue rpaduka mTMHEHHON GYyHKIUU 1
89 | ®yuknus y = k/x u e€ rpaduk. 1
90 | INocrpoenwue rpaduka GyHkuuu y = K/x. 1
91 | Iloctpoenue rpadukos. [logroroBka k 3a4€ry. 1
92 | 3auer Ne5 «DyHKIUN» 1
BeposiTHOCTB M CTATHCTHKA.
93 | CraTucTUYECKHE XapaKTEPUCTUKH. 1
94 | CraTucTuyeckue XapaKTepUCTUKU 1
95 | BeposATHOCTh PAaBHOBO3MOXHBIX COOBITHH. 1
96 | Pemenue 3amau o teme «CII0KHBIE SKCIIEPUMEHTHI» 1
97 | N'omoBas KOHTpOJIBHAS paboTa 1
98 | 'eomeTpuueckre BEPOSATHOCTH. 1
99 | Pemenue 3a1a4 o teme «I eoMeTpuyecKre BEpOSTHOCTH. 1
100 | 3auem Ne6 «Beposimnocms u cmamucmuxay 1
IloBTOpPEHUE 1
101 | IToBTOpeHue TeMbI «3a/auu HA IBHIKCHUCH
102 | IloBTOpeHmEe TeMBI «ANredpanuecKkue Ipoou» 1
103 | IloBTopenwue Tembl «KBagpaTHBIE KOPHIY. 1
104 | IToBTopenue Tembl «KBagpaTHbIe ypaBHEHUS» 1
105 | Pemenue 3amau no teme «KBagpaTHbie ypaBHEHHS 1
106 | IToBTropenwue Tembl «CHUCTEMBI YpaBHEHHI» 1
107 | IToBropenue Tembl «DYHKIUN 1
108 | IToBTopeHue TeMbl «BepoATHOCTD U CTATUCTUKA 1
I'eomeTpus 8xiacc
Ne Tema ypoka KomnuecTtBo
n/n 4acoB
1 [ToBTOopenue. I[lapamienbHble TpsIMBIE. 1
2 IToBTOpenue. TpeyronbHUKN 1
YeTbIpEéXyroJIbHUKH.
3 MHOTOYyTrOTbHUKH 1
4 YeTbIpEXYroabHUKN. 1
5 Bxoanasi KOHTpoJIbHAs1 paboTa 1
6 [Mapannenorpamm. CBoiicTBa mapanienorpaMma. 1
7 [Ipu3Haku napaienorpamma. 1
8 Pemenue 3ama4 no teme «llapannenorpamMm» 1
9 Tparrerus. 1
10 Pemenue 3aay no Teme «Tpanenus». 1
11 Pemenue 3amau o teme «llapamnenorpamm. Tpanernus» 1
12 [Tpsimoyronbauk. Pom6. KBagpar. 1
13 Pemenue 3amay o reme «lIpsmoyronpauk. Pom6. KBampaTy 1
14 Pemenue 3anau. CamocrositenbHas pabora o Teme «YeTelpexyroabHukuy | 1
15 OceBast ¥ ICHTpaJIbHAsE CHMMETPHS. 1
16 Pewenue 3anad o reme «4eTbIpexyroabHUKN 1
17 Pemenue 3amau «Bcé o0 4eThIpexXyroapbHUKax» 1
18 Pemenue 3anau. 1
19 KoHnTtponbHas padota mo teme «UeThIpEXyroabHUKN". 1
20 Jlnomaab MHOTOyroJIbHUKA. 1
IInomans.
21 [Tnomaae mpsSAMOYTOJIbHHUKA. 1




22 [Tnomans mapaiienorpamma. 1
23 [Tnomaap TpeyroapHUKA. 1
24 Pemenue 3amau mo Teme 1mIomia b TPEyroJbHUKA 1
25 [Tnomaae Tpanenum. 1
26 Pemenue 3amay Ha BIYMCIEHUE TIOMAAEH QUTYP. 1
27 [Tpumenenue popmyn miomasei Guryp npu pemeHuu 3aaad 1
28 | Pemenue 3amau no teme « [lnomanu dpuryp»
29 Pemenue 3amau. CamocrostenbHas padoTa mo teme «lLmomamm 1
30 Teopema I[Tudaropa. 1
31 Teopema, obpatHas Teopeme [Tudaropa. 1
32 Pemenue 3amau mo Teme "Teopema [Tudaropa". 1
33 Pemenue 3amay o teme "Ilmomamu”. 1
34 Pemenue 3amau. [TonrotroBka Kk KOHTPOJIBHOM padboTe 1
35 Konmponvnas paboma Ne 2 no meme "llnowaow Teopema [lugpazopa. 1
Ioxo0HbIE TPEYTOJILHUKH.
36 Omnpenenenue mMo100HBIX TPEYTOJIbHUKOB. 1
37 OTtHoleHue mIomaaei nogo0HbIX TPEYrOJIbHUKOB. 1
38 [TepBbiit mpU3HAK 0100MS TPEYTOIHHUKOB. 1
39 Pemenue 3a1a4 Ha MPUMEHEHHE MTEPBOTO MPU3HAKA MTOT00HS 1
TPEYroJbHUKOB
40 BTtopoii u TpeTuit npu3Haku mo00us. 1
41 Penrenue 3a1a4 Ha MPUMEHEHUE BTOPOTO U TPETHETO MPU3HAKA TTOI00US 1
TPEYrOJILHUKOB.
42 Pemenue 3aa4 Ha mogobue TPeyroibHUKOB. 1
43 Koumponvnas paboma Ne 3 no meme "lpuznaxu nooobus 1
mpey20ibHUKo8".
44 CpenHsist TMHUS TPEYroJbHUKA. 1
45 CBOICTBO MeIMaH TPEYTOJIbHUKA. 1
46 [TponopunoHanbHbIE OTPE3KH. 1
47 [TponoprioHanbHbBIE OTPE3KU B MPSIMOYTOIEHOM TPEYTOJIbHUKE. 1
48 | Pemenue 3aqa4 Ha MPUMEHEHHE TEOPHH TTOJOOHBIX TPEYTOIHHUKOB. 1
49 Pemenue 3amau o reme «Ilogo0HbBIE TPEYTOIBLHUKIY 1
50 CuHyc, KOCHHYC U TAaHT€HC OCTPOTO yria MpsSIMOYroJbHOTO TpeyrojabHuka. | 1
51 | 3HaueHme cuHyca, KocHHyca 1 TaHrenca jns yriuos 307, 45, 60°. 1
52 CooTHOIIIEHHE MEX]Ty CTOPOHAMH H YTIaMH MPSIMOYTOJIBLHOTO 1
TPEYroJbHUKA.
53 Pemenne 3a1a4 Ha COOTHOIIEHUE MEXKY YIVIAMH U CTOPOHAMU 1
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA
54 Koumponvnas paboma Ne 4 no meme "llpumenenue nooobus xk pewrenuro 1
3a0au”
OKpyXHOCTD.
55 B3aumnoe pacrosioxkeHue npsiMon U OKpY>KHOCTH. 1
56 KacarenpHas Kk OKpy>KHOCTH. 1
57 HenTpaneHsiii yrou. I'pagycHas Mepa IyTd OKPY>KHOCTH. 1
58 Teopema 0 BIIUCAaHHOM YTJIC. 1
59 Teopema 00 oTpe3kax MepeceKaroIIXcst XOP/I. 1
60 Pemenue 3anau no teme «lleHTpanabHbIE U BOUCAHHBIE YIJIBI'. 1
61 CBOMCTBO OMCCEKTPHCHI yTia. 1
62 CepenuHHBIN TEPIICHAUKYJISP. 1
63 | Teopema 0 Touke epeceueHus! BHICOT TPEYTOIbHUKA. 1
64 Brimcannast oKpy>KHOCTh 1
65 | I'omoBasi KOHTpoO/IbHasI padoTa. 1
66 OnucanHast OKpykHOCTb CBOMCTBO ONHMCAHHOTO YETBHIPEX YT OJIbHUKA. 1
67 Pemenue 3amau mo teme "OKpyKXHOCTB'". 1




68 Koumponvnas paboma no meme "Oxkpyscnocms”. 1

Iloemopenue
69 [ToBTOpenue mo TeMaMm "HUeThIpEXyroabHUKI 1
70 [ToBTopenue mo Temam "ILnomans". 1
71 Tloemopenue no meme «llo006HbIEe MpeyeonrbHUKU. 1
72 Tloemopenue no meme « OKpysHcHOCHIbY 1

Anrebpa 9 kmacc
TeMaTnuyeckoe MIIAHNPOBAHUE
Ne
YPOK Tema ypoka
a
1 [ToBTOpeHue. YpaBHeHUs, CUCTEMBI YPABHEHUI 1
2 IToBrOopenue. dyHKIMU
1. HepaBencTBa 19

3 YucnoBble MHOXKECTBA 1
4 JlelicTBUTENBHBIC YHCTIA 1
5 JleficTBUTENbHBIE YHCIIa HA KOOPANHATHOM IIPSIMOU 1
6 OO0mrue cBo¥icTBa HEPABEHCTB 1
7 [TpakTHUeckoe NpUMEHEHUE CBOUCTB HepaBeHCTB. OLIEHKA BBIPAKEHUM. 1
8 JInnelinbie HEpaBeHCTBA YHCIIOBBIE IPOMEKYTKH 1
9 Pemienne nuHENHBIX HEPABEHCTB 1
10 Pemenue 3a1au ¢ moMoIIbIO JTMHEHHBIX HepaBeHCTB. COCTaBICHUE HEPaBEHCTBA 1

10 YCJIOBUIO 3aJ1a4H.
11 | Pemenue 3a1a4 ¢ MOMOIIbIO JINHEHHBIX HEPABEHCTB 1
12 Pemenne cucreM TMHENHBIX HEPABEHCTB 1
13 | CocraBienue cucTeM JIMHEWHBIX HEPABEHCTB 110 YCIOBUIO 3a/1a4u 1
14 | Pemlenue 3ama4 ¢ moMoLip10 CUCTEM JTMHEWHBIX HEPABEHCTB. 1
15 | [loKa3aTensCTBO IMHEWHBIX HEPABEHCTB. AJIreOpandecKre PUEMBI 1
16 | JoxazarenbCTBO TMHEWHBIX HEPABEHCTB 1
17 | loka3aTesnbCcTBO TMHENHBIX HEPABEHCTB C PaJUKaIaMU 1
18 | YTO 03HAYaIOT CIIOBA «C TOYHOCTBIO JIO...» 1
19 | OtHOCHUTENBHAS TOYHOCTh 1
20 | Pewenue 3a0au no meme «Hepasencmea» 1
21 Bxopanast koHTpOIBHAS paboTa 1
KBaaparnunas pyHkuus 20
22 | Onpenenenue KBaIpaTHIHON QyHKIHH. 1
23 | I'paduk kBagpaTuuHOi PpyHKINN 1
24 | UccnenoBanue kBagpatnyHoil pynkiuu. Hymn GyHkimm, o6macts onpeaencHus 1
o5 UccnenoBanme kBampaTuyHod ¢GyHKOuH. [IpoMexXyTku BO3pacTaHus W 1

yOBIBaHUS




26 | I'padux pynxuuu y=ax" 1
97 CBoiicTBa (GyHKIMH y=ax” npu a> O mpu a < 0 1
28 CBur rpaduxa GyHKIHH y=ax’ BIOJIb OCH y 1
29 CBur rpaduxa GyHKIHH y=ax’ BIOJIb OCH X 1
30 CBur rpaduxa GyHKIHMH y=ax BIOJb 0Ceil KOOPIMHAT 1
31 | I'paduk ¢pynkuun y = ax’ + ( 1
32 | I'padux dyskumn y = a(x +p)°+q 1
33 | I'padux Qynkum y=ax’+Bx-+c. BeIunCIIeHHE KOOPIMHAT BEPLIMHbI 1
34 | I'padux dbyskmmm y= ax“+BX+c 1 €ro HCCIeI0BaHNIE 1
35 | I'paduk pynkuuu y=ax2+Bx+c 1
36 | Cxemarnueckoe nzobpaxenue rpaduxa GyHKIUN y=ax’+Bx+c 1
37 | KBagparHbie HepaBeHCTBA 1
38 | Pemenne HemonaHBIX KBaJpaTHBIX HEPABEHCTB 1
39 Metox UHTEPBAIOB 1
40 | Pemenne nepaBeHcTB « MEeTOIOM MHTEPBAIOB» 1
41 | Koumponvnas paboma no meme «Keaopamuunas pynkuusy 1
YpaBHeHHe H CHCTEMBbI 25
YPaBHEHUI
42 | PannoHasbHble U UPPALlMOHATIbHbIE BHIPAXKEHUSI. 1
43 | O6nacTe onpesiesieHUs BEIPAKEHUS 1
44 | ToxxaecTBEHHBIE MPEOOpPa3OBaAHMS 1
45 | Jloka3aTeabCTBO TOXKICCTB 1
46 | Llenble ypaBHEeHUs 1
47 | Pemienne OukBaapaTHBIX ypaBHEHHMH U yPAaBHEHMH 3 CTENECHH 1
48 JpoOHbie ypaBHEHUS 1
49 | Pemenne 1poOHBIX YpaBHEHHHA. AJITOPHTM 1
50 | Pemenune npoGHBIX ypaBHEHUH IO AITOPUTMY 1
51 CocraBneHue 1poOHOTO YPAaBHEHHUS TI0 YCJIOBHIO 33/1a41 1
52 | KopHu, He yIOBIETBOPSIIOIINE YCIOBHIO 33/1a4H 1
53 | Pemenue 3a1au ¢ noMoIbI0 JPOOHBIX BBIPAKEHUH 1
54 Pemenune npoOHBIX ypaBHEHU U 3a/1a4. 1
55 | Pemenne ypaBHenuit u 3ana4y 1
56 | Konmponvuas paboma no meme «Payuonanvuuie eviparxcenus. Ypasnenue» 1
57 CucreMbl ypaBHEHHUH € 2 IEPEMEHHBIMHU 1
58 | I'padmueckuii cnocoO penieHus: CucTeM 1
59 | Cnocob cnoxenus 1
60 | Croco6 mojicTaHOBKK 1
61 | Pemenue 3a1a4 ¢ IOMOLIBIO CUCTEM YPAaBHEHUM 1
62 | Pemenue 3a1a4 ¢ IOMOIIBIO CUCTEM YPaBHEHUI 1
63 | I'padmueckoe nccnenoBanne ypaBHeHUNA. AJITOPUTM 1
1

64

I'paduueckoe nccnenoBanue ypaBHEeHHA. Y TOUHEHHE 3HAYCHUH KOPHS




I'paduueckoe nccnegoBanue ypaBHEHHHA 1
65
N 1
66 | Konmponvnas paboma no meme «Cucmemsl ypagHeHui»
17
Apudmernyeckasi 1 reoMeTpuvecKasi nmporpeccus
67 | UucioBble OCIE0BATEIBHOCTH 1
68 | Yucnossle nocienoBarenbHOCTU. PekkypeHTHas hopmyra 1
69 Apudmernueckast mporpeccusi. Pasnocts apudm. nporpeccun. @opmyna m-ro 1
qJIeHa
70 | Apudmeruueckas nporpeccusi. Popmyna N-ro wieHa. Haxoxaenue n-ro dieHa 1
71 Apudmerndeckas nporpeccus. @opmyna N-ro wieHa 1
72 | Cymma n nepBbIX WwieHOB apu(pMeTHIecKoil mporpeccuu. BeiBoa hopmyist 1
73 dopmyiia cyMMBIN TIEPBHIX WICHOB apu(METHUECKON MPOTpeccHr. Berancnenus 1
o popmyse
74 | Cymma N epBbIX YWICHOB apu(pMETUUECKOI mporpeccuu 1
75 | I'eomerpudeckas nporpeccus. 3uamenatens. @opmyna N-ro uieHa 1
76 | leomerpuueckas nporpeccus. HaxoxaeHue N-ro 4wieHareoM.mporpeccuu 1
1
77 | I'eomerpuyeckas nporpeccus. @opMyiia N-ro wieHa
78 | BeBoa (opmyiiel cyMMBI TEpBBIX N YWIEHOB T€OMETPUIECKOM MPOTPECCHH
79 CymMmMa nepBbIX N 4JIE€HOB FEOMETPUUECKOIN MPOTrpeccCuu 1
g0 | IIpocTbie ¥ CI0KHBIE TPOLIEHTHI, IPUMEPHI MX IPHUMECHEHUS 1
g1 | IIpocTeie u cnoXHbIE MPOLEHTHI. Pacu€T Npo1eHToB 1o 6aHKOBCKOMY BKJIay 1
g2 | IIpocTble U ClI0AKHBIE IPOLIEHTHI 1
83 Konmponvnasa paboma no meme «Apugpmemuueckas u 2eomempuueckas 1
npozpeccuuy
CratucTuyeckue MccjieJ0BaAHUS 6
84 | CraTucTrueckue UCClIeJOBAHHUS 1
85 | CraTucTrueckue UCClIeJOBaHUS 1
86 | UnTepBanbHsIii psia. ['ucrorpamma. 1
87 | CraTuctrueckoe OlleHWBaHUE U MPOTHO3 1
88 | Xapakrepuctuku pazdpoca 1
89 | BeposiTHOCTh M KOMOMHATOPHKA 1
IToBTOpEHUE 13
90 | embie u npoOHbIE BBIpaXkeHus. Jl0Ka3aTenbCTBO TOXKIAECTB 1
91 Crenenn. Kopau. Yopoienue BoipakxeHU 1
92 Hrorosasi KOHTpOJIbHAsI padoTa 1
93 KBanpaTHbIii TpexiieH . 1
Pemienue kBagpaTHBIX YpaBHEHU U HEPABEHCTB
94 | I'padmyeckoe penieHne ypaBHEHUN 1
95 | Pemenue cuctem ypaBHEHHH 1
I'paduku. UreHue u ucciaeaoBaHue. 1

96




97 | Iloctpoenue rpaduKoB. 1
08 Penrenue 3ama4u Ha IBUKEHUE 1
99 Pemenue 3aga4 Ha IPOLIEHTHI 1
100- | Hmozosoe mecmuposanue 2
101
102 O6o0maromuii ypox 1
I'eometpus 9 xnace
TemaTuueckoe IJIAaHUPOBAHUEC
Ne Tema ypoka Kou-Bo
ypoka 4acoB
oBTOpenue (2 4.)
1 IToBTOpenue. TpeyroabHUKu 1
2 IToBTOpenue. YeTbpeXyroJpHUKH 1
Bekropsi (9 4.)
3 [MousiTue BekTOopa. PaBeHCTBO BEKTOPOB 1
4 OTkiapIBaHKUE BEKTOPA OT JIAHHOW TOUKU 1
5 CyMMa ByX BEKTOPOB 3aKOHBI CII0)KEHUS BEKTOPOB. 1
6 CyMMa HECKOJIbKMX BEKTOPOB. BrlunTaHue BEeKTOpOB 1
7 Pewenue 3anau «CrioskeHUe U BBIYUTAHHE BEKTOPOBY 1
8 [IpousBeneHne BEeKTOpa Ha YHCIIO. 1
9 BxomHas koHTpOIBHAS paboTa 1
10 Cpenusis TUHAA Tpaneuu 1
11 IIpumeHeHne BEKTOPOB K PELICHUIO 3a/1a4 1
Metoa xoopaunat (10 1)
12 Koopaunate! BekTopa. Pa3noskeHre BekTopa 1o JByM HEKOJUIMHEAPHBIM BEKTOPaM 1
13 CBs13b MEX/ly KOOPAWHATAMH BEKTOpPA U KOOPAWHATAMH €r0 Havyajaa U KOHIA 1
14 [pocteiimue 3axa49u B KOOPAWHATAX. 1
15 Pemenue 3ama4 mo teme: «MeToJT KOOPAMHATY 1
16 YpaBHEHHE OKPYKHOCTH. 1
17 YpaBHeHHE IPAMOWA 1
18 Hcnonb3oBaHue ypaBHEHU I OKPYKHOCTH U TPSIMOM NIPU PELICHUH 3a/1a4 1
19-20 | PemieHue 3a/1a4 ¢ MCIIOIB30BAHUEM METOJIA KOOPIHMHAT 2
21 Kontpomnsnas pabora mo teme: «MeToJ KOOpIAHHAT 1
CooTHOLIEHUSI MEXKAY CTOPOHAMH W yrjamMu TpeyrojbHuka. CkajsipHoe NpoU3BeleHHe
BeKTOpPOB (14 4)
22 CuHycC, KOCHHYC, TAHTEHC. 1
23 OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. 1
24 ®opmynsl npuBeneHns. @OPMYJIBI U1l BBIYUCICHUS KOOPANHAT TOYKH 1
25 Teopema o mIomaau TpeyroiabHUKA. 1
26 Teopema CHHYCOB 1
27 Teopema KOCHMHYCOB 1
28 PeuieHue TpeyrojabHUKOB 1
29 W3mepurensHble paboOTHI. 1
30 Pewenne 3anay no teme: «COOTHOLIEHUSI MEKAY CTOPOHAMH U YIJIaMH TPEYTOJIbHUKA» 1
31 Pemenue 3amaq o Teme: «COOTHOIICHHS MEX Ty CTOPOHAMH W YTJIAMH TPEYTOJIbHHIKAY 1
32 Yron mexay BekTopamu. CKasipHOE MPOU3BEACHHE BEKTOPOB. 1
33 CkaysipHOE TIPOU3BEICHNE BEKTOPOB U €T0 CBOWCTBA 1
34 [TpumeHeHne ckasIpHOTO NPOU3BEICHHUS BEKTOPOB K PEIICHHIO 3a/1a4. 1
35 Konrponbhas padbora no reme: «COOTHOIICHHE MEX/y CTOPOHAMH M yTrJIaMU TPEYTOJIbHUKA 1
JimHa OKPY:KHOCTH U TUIomaab kpyra (11 1)
36 [TpaBUIIbHBIN MHOTOYTOJIbHHK. 1
37 OKpy>KHOCTb, OTIMCAHHAS OKOJIO MPABUIIBHOTO MHOTOYTOJIHHIKA 1
38 OKpy>XKHOCTb, BITUCAHHAS B TPABUIBHBI MHOTOYTOJIbHUK. 1




39 OKpY>XHOCTb, OIIMCaHHAsl OKOJIO MPaBUIILHOTO MHOTOYTOJIbHHIKA U BIIMCAaHHAS B HETO 1
40 GopMybl Ui BEIYMCICHHS IUIOMAAH [PaBHIBHOTO MHOTOYTOJNBHHKA, €r0 CTOPOHBI M paanyca 1
BIIMCAHHOM OKPYKHOCTH
41 [ocTpoeHne mpaBUIIEHBIX MHOTOYTOJIEHUKOB 1
42 JtmHa OKpY>KHOCTH. 1
43 [Tnomans kpyra [lnomans KpyroBoro cekropa 1
44 Pemenne 3anau «/{nmna oxpyxuoctu. [lnomans kpyray 1
45 Pemenne 3anau «/{nmna oxpyxuocty. [lnomans kpyray 1
46 KontpomnpHas pabora mo Teme: «/[mHa OKPYKHOCTH U IIIOMIAIh KPyTa 1
JABuskenue (7 4)
47 OTtobpakeHue mWIOCKOCTH Ha ceOs. [loraTne NBIKEeHUS 1
48 Cummerpus. [TonckoBo-HMccIe10BaTeIbCKAN 3TAII 110 IPOEKTY «B Moxe — reomerpus!» 1
49 IMapannensHseiii neperoc. [Toopot 1
50 [MapannensHsbiii neperoc. [Toopot 1
51 Pemenue 3ama4 o Teme: «JIBHOKCHHS 1
52 Pemrenrie 3agau mo teme: «JIBHKCHUS 1
53 KontposbHas pabota mo Teme: «/IBHKEeHUS» 1
HauanbHble cBeleHus U3 cTepeoMeTpuu (4 1)
54 IIpenmer ctepeoMeTpun. MHOTOrpaHHUKH 1
55 [Ipusma. INapannenenunen. CBoiicTBa mapaenenumneaa 1
56 Tema Bpamenus. Humuanp. Konyc. 1
57 Cdepa. map 1
00 akcuomax reomerpum (1 4.)
58 OO0 akcnoMax reoMeTpuu 1
MoBTopenue (10 4.)
59 Tpeyronpaukn. [Ipu3Haku paBeHCTBA TPEYTOJIHHUKOB 1
60 [Homobue TpeyroIsHIKOB 1
61 [MapannenbHble MpsSMble 1
62 Hroropasi KOHTpoJbHAsA padoTa. 1
63 YeThIpexyroiabHUKH 1
64 ITnomann 1
65 Cexkymue u KacaTeIbHEBIE 1
66 Oxpy>kHOCTb. Brincanuslit yrox 1
67 BriucaHHbIe ¥ ONMCaHHBIE YETHIPEXYTOJIbHUKN 1
68 O0oO0amii ypok 1







