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TlosicHuTEIBLHASA 3aIMCKA

PaGouas nporpamma no yue6Homy npeamery «Martematuka» 10-11 kiaccsl cocTaBieHa Ha OCHOBE:

— ®enepanbHOro TOCYJapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHApTa CpeAHero oobiiero oopa3oBaHus (yTB.
npuka3zoM MunucrepcTBa o0pazoBanust 1 Hayku PO ot 17 mas 2012 r. N 413) u ®OII ¢ cobmonennem
MIPEEMCTBEHHOCTH B U3yYCHHH MPEAMETA;

— KoHuenuuu pa3BuTHs MaTeMaTuueckoro oopasoBanus B Poccuiickoit @enepanuu (yrB. Pacnopsokennem
[IpaButenbctBa PO ot 24 nexabps 2013 1. Ne 2506-p);

— VYMK: Marematuka: anrebpa ¥ Hadala MAaTeMaTHUYECKOTO aHajau3a, reoMerpusi. AnreOpa W Haudana
MateMatnuyeckoro aHanusa. 10-11 knacc. YueOnuk maisa oOmieoOpa3oBaTebHbIX OpraHu3anuii (0a30BbIid
ypoBeHb). B 2 u. (wactp 1) / A.I'. Mopnkosuy, I1.B. CeménoB. — M.: Muemo3una, 2019 (8- uznanue,
nepepadoTaHHOE).

— VYMK: Maremaruka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHaiIW3a, TeoMeTpus. Anredpa M Havana
MateMatnuyeckoro aHanu3a. 10-11 knacc. YueOnuk ajist o0nieoOpa3oBaTeabHBIX OpraHu3anuil (6a30BbIit
ypoBeHb). B 2 u. (wacts 2) / A.I'. Mopakosuy, I1.B. CeménoB. — M.: Muemo3una, 2019 (8-¢ u3nanue,
nepepaboTaHHOE). .

— VYMK: Marematuka: anreOpa ¥ Hadajla MaTeMaTHYECKOTO aHanu3a, reomerpus. I'eomerpums. 10-11
kiaccel. (ba3oBerit u yriyonennsiii yposan) / JI.C. Atanacsa, B.®. bByrysos, C.b. Kagomues u np. — M.:
IIpocsemenue, 2018.

Hacrosimas nporpamma coctaBieHa Ha S yacoB B Henento (10 kimacc) u 6 yacos B Henednto (11 ximacc),
3a ABa rojga obydenus 374 4yacoB, B COOTBETCTBUHU C y4EOHBIM IUIAHOM IIKOJBI U SBISETCS MPOrpaMMOii
0a30BOr0 ypOBHS O0yUCHUSI.

[IporpamMmma cooTBeTcTBYeT monoxeHusM DenepaabHOro ToCyIapcTBEHHOrO0 00pa3oBaTeNbHOTO
CTaHJIapTa CPETHET0 00IIero oOpa3oBaHus, B TOM YHCIIe TPEOOBAHUSAM K Pe3y/IbTaTaM OCBOSHUSI OCHOBHOMU
o0pa3oBaTenpHON MporpaMmbl, GyHIAMEHTAILHOMY APy Colep:kaHus obuiero obpazoBanus, [IpumepHoit
mporpaMMe 1o Maremartmke. I[IporpamMmma oTpaxaer wuaed W TMONOKeHHs KOHIEeNIHMH pa3BUTHS
MaTeMaThueckoro oodpasosanusi, [IporpamMMel popMupoBaHus yHUBEpCANIbHBIX YueOHBIX aeiicTBuil (YVY /),
COCTaBJISIONINX OCHOBY JUISI CAMOPA3BUTHS U HETIPEPHIBHOTO 00pa30BaHUs, BRIPAOOTKH KOMMYHHKATHBHBIX
KauyeCTB, LIETIOCTHOCTH OOIIEKYIbTYPHOTO, IMYHOCTHOTO U MMO3HABATEIBHOTO PA3BUTHSI YUALTUXCS.

Pabouas nporpamma cormacHo KoHnenmuu pa3BuTus MaTeMaTH4YeCKOro oopasoBaHusi Poccuiickoi
denepanuu MpeanoiaraeT peneHre ClIeayInuX 3a1ay:

o NpeaAOCTaBUTDb KaXKAOMY 06yan0H_[eMyc;1 BO3MOKHOCTb JOCTHXKCHHA YPOBHA MATECMATUICCKUX 3H3,HI/II>’I,
HEOOXOAMMBIX JIJISl TAbHEUIIICH YCIIeITHOM )KU3HH B 00IIECTBE;

e o0ecreunTh KKI0ro OO0y4aroIierocss pa3BUBAIONICH MHTCIICKTYAIbHONH JIEATEIBHOCThIO Ha
AOCTYIIHOM YPOBHC, UCITOJIb3Y MPUCYITYIO MATEMATHUKE KPACOTY U YBJICKATCIbHOCTD,

® MpEeayCMOTPETh MOATOTOBKY OOYYArOIIMXCS B COOTBETCTBUU C HMX 3alpocaMd K YPOBHIO
MOJTOTOBKU B c(hepe MaTeMaTHIeCKoro 00pa3oBaHusl.

O0mas xapakTepucTuKa y4e0HOro npeamera

VY4eOHbIil npeamer «MareMaTHKa» COOTBETCTBYET TpeOoBaHusIM DeepanbHOTr0 rocyaapCcTBEHHOTO
CTaHJapTa CpeAHero oouero oOpa3oBaHUs, BXOAUT B MepeueHb Y4EOHBIX MPEIMETOB, 003aTeNbHbIX IS
M3Y4EHHUs B cpesiHel o011eo0pa3oBaTeabHON HIKOJIE.

N3yuenne yue6HOro nmpeamera «MaTemMaTukay 10JKHO 00ecrieyuTh OpMHUPOBaHUE IPEACTABICHUI
O COIMAJIbHBIX, KYJbTYPHBIX U UCTOPHUYECKHUX (PaKTOpax CTAHOBJIEHHS MAaTEMaTHUKU; OCHOB JIOTUYECKOTO U
MaTEMaTHYECKOr0 MBIIUICHHS]; YMEHUN NPUMEHATDH IOJIyY€HHBIE 3HAHUS IPU PEIIEHUU PA3IMUYHBIX 3a7ady;
MPEJICTAaBICHU O MaTeMaTHKEe KaK 4YacTH OOIIeYesIOBEYECKOW KYJIbTYphl: YHHUBEPCAJIbHOM S3BbIKE HAYKH,
IIO3BOJISIOIEM OIUCHIBATH U U3y4YaTh PEAJIbHBIE IIPOLIECCHI U SIBJICHUS.

VYueOnpii mnpeamer «Marematnka» MpeaHA3HA4YeH IS HW3YYeHHS Kypca anreOpbl W Hadal
MaTeMaTHYecKoro aHaimsa u reometpuu B 10 - 11 kiaccax Ha 6a30BOM ypOBHE.

Kypc «Anre0pa u Hauana MaTeMaTHYECKOT0 aHaJIN3a» HallelieH Ha (P OpMUPOBAHHE MAaTEMATUYECKOTO
anmapara JJIsd pelleHUs 3aJad U3 MaTEMaTUKH, CMEXHBIX IPEIMETOB, OKPYKAIOLIEH pEalbHOCTU. fI3BIK
anreOppl MOMYEPKUBAET 3HAYEHUE MaTEeMaTHKU KakK SI3bIKa JJIsl MOCTPOEHHUS MaTeMaTHYEeCKHX MOJENeH,
IIPOLIECCOB U SIBJICHUH PEaJIbHOIO MUpa.
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OpnHoM U3 OCHOBHBIX 3a[a4 W3Y4YEeHHsI aareOpbl SBISETCS pa3BUTHE alTOPUTMUYECKOTO MBIIIICHHUS,
HCOGXO,Z[I/IMOI‘O, B YaCTHOCTH, AJId OCBOCHHUA KypcCa I/IH(l)OpMaTI/IKI/I; OBJIAAICHUC HaBbIKAMU IOCAYKTHUBHBIX
paccyxnenuii. [IpeobpazoBaHne CUMBONIMYECKHUX (POPM BHOCHUT CBOW CIENU(PUYECKUN BKIIAJl B Pa3BUTHE
BOOOpaKkeHUs1, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTBY.

['eomeTpus Kak OJMH U3 BaKHEHIIINX KOMIIOHEHTOB MaTEMaTH4YE€CKOr0 00pa30BaHUsl, HEOOX0AUMA JIJIs
npuoOpeTeHUs] KOHKPETHBIX 3HAHUI O MPOCTPAHCTBE M MPAKTHMUYECKH 3HAYMMBIX YMEHUH, (HOPMUPOBAHHS
S3bIKa OMUCAHMS 0OBEKTOB OKPYXKAIOIIETO MUPa, Pa3BUTHUS IPOCTPAHCTBEHHOTO BOOOPAKEHUSI U UHTYUILUH,
MaTeMaTUYECKOU KYJBbTYPbI, 3CTCTUYCCKOI'0 BOCIIMTAHUA YUallIUXCA. I/I3yquHe TCOMCTPpHUH BHOCUT BKJIaId B
pa3BUTHE JIOTMYECKOT0 MBILIUICHUS, (OPMUPOBAHUE OHATHS JOKA3aTEIbCTBA.

B xo/1e ocBoeHus cosieprkaHus Kypca yqamiuecs oJiy4aroT BO3MOKHOCTb Pa3BUTh MPOCTPAHCTBEHHBIE
MpeJICTaBICHUs U N300pa3uTeIbHbIE YMEHUS, OCBOUTH OCHOBHBIE (DAKTHI U METOJIbI CTEPEOMETPUU, U3YUHUTh
CBOMCTBA MPOCTPAHCTBCHHLIX TCJI, HAYUUTHCA HNPUMCHATD MOJYYCHHBIC 3HAHUA IJIA PCIICHUA ITPAKTUYCCKUX
3azad.

Pe3yiabTaThbl 6230BOr0 YPOBHSI OPMEHTHPOBAHBI Ha O0UIYI0 (PDYHKIHMOHAJBHYI0O TPAMOTHOCTD,
MoJIy4YeHHe KOMIIETEHTHOCTEMH /IJIsl MOBCEHEBHOM "KU3HU U 001ero pa3BUTHs. DTa IpyIIa pe3yJbTaToOB
IIpeIoJIaraer:

- IIOHUMAaHHEC TIPEAMCTA, KIKOUYCBBIX BOIIPOCOB MW OCHOBHBIX COCTAaBJIAIOIIUX 3JICMCHTOB
M3y4aeMoil mpeaMeTHON 00JacTu, 4YTo 00ecreunBaeTCs He 3a CUET 3ay4MBaHUs ONpeAeNICHUN U MmpaBui, a
MMOoCpCACTBOM MOACITIUPOBAHUA U ITOCTAHOBKU HpO6HeMHI)IX BOIIPOCOB JIdA I[&HHOﬁ HpCIIMCTHOfI O6J'IaCTI/I;

- YMCHHUC pCIIaTb OCHOBHBIC ITPAKTUYCCKUC 3aa4U, XapaKTCPHBIC AJId UCIIOJIb30BaHHA METO10B
Y UHCTPYMEHTApHsl TaHHOM MpeAMETHOI 001acTy;

— OCO3HAHHWE pPaMOK M3y4yaeMOW MpeIMeTHON 00IacTH, OrpaHMYEHHOCTH METOJIOB H
HHCTPYMCHTOB, TUITMYHBIX CBsI3€ell C HCKOTOPBIMHA APYT'UMU O6J18,CT$IMI/I 3HaHU.

ILnanupyemble pe3yJbTaThl 0CBOCHHs Y4eOHOro npeamera «MareMaTHKa»

JIMYHOCTHBIE PEe3VIbTATHI 00VUCHHS

c(hOpMUPOBAHHOCTh MOTHUBAITUU K OOYUCHHIO U IEJICHANPABICHHON MO3HABATEILHOM JACSITEIHHOCTH,

TOTOBHOCTH 00YYaIOIIMXCS K JINYHOCTHOMY CaMOOTIPEIEIICHHIO;

— CTpeMJIeHHE K CAMOPa3BUTHIO M CAMOBOCIIUTAHHUIO, TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIILHOM
TBOPYECKOI U OTBETCTBEHHOM JeATEIBHOCTH;

— CIIOCOOHOCTH BECTHM AMAJOr C JAPYIMMH JIIOJIBMH, JOCTUTaTh B HEM B3aHMMOIOHUMAHMSA, HAXOJIUTh
o01ye eIy U COTPYAHUYATD JJIS MX JOCTHXKCHHUS;

— TOTOBHOCTh K COTPYIHHYECTBY CO CBEPCTHHKAMH B 00pa30BATEIbHOM, OOIIECTBEHHO ITOJIC3HOM,
y4eOHO-UCCIIEI0BAaTENIbCKOM, TPOSKTHON M JPYTUX BUAX JEATEIbHOCTH,

— BOCHHMTaHUE NATPUOTH3Ma, TOPAOCTH 3a CBOIO POMUHY Ha NOpUMEpe >XKU3HU U JEATEIbHOCTU
OTCUYCCTBCHHBIX YUCHBIX — MATCMATHUKOB,

— TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUI0, Ha MPOTSKEHUH BCeil
KM3HHU, CO3HATEIHHOTO OTHOIICHHWS K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJOBHIO YCIICHIHON
npo¢ecCHOHATBLHON 1 00IIECTBEHHOM 1A TEIbHOCTH;

— OCO3HaHHBIH BBIOOp Oynymiel mpodeccuu U BO3MOXKHOCTEH peanu3aii COOCTBEHHBIX JKU3HEHHBIX
IJIaHOB, OTHOIICHUE K HpO(l)eCCI/IOHaJ'IBHOI\/’I JACATCIBbHOCTH KAaK BO3MOXXHOCTH Yy4aCTUs B PCIICHHUUN
JIMYHBIX, OOLIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIIMOHATILHBIX MTPOOIIEM;

— MHTErpUPOBAHUE B JIUYHBINA ONBIT HOBOM, B TOM YHCJIE CAMOCTOSATENIBHO MOMy4YeHHON HH(pOpMaIuy;

— (opmupoBaHUE OCHOB CAMOBOCIIUTAHHS B POLIECCE BHITOTHEHUS pabOT Pa3HOr0 YPOBHS CII0KHOCTH;

— pa3BUTHE TBOPUYECKHUX CIIOCOOHOCTEN, MHTYUIIUH, HABBIKOB CAMOCTOSITENILHOMN JI€ATEIbHOCTH;

— YMEHHE COCTaBJATh (MHAMBUAYAJIBHO WJIM B TpYIIE) IUIaH pemeHus npoOieMbl (BBINOJIHEHHE

MIPOEKTA);



— YMEHHE BBIIBUIaTh BEPCHM PEIICHUS MPOOJIEMBbI, OCO3HABAaTh (M HMHTEPIPETUPOBATH B CIIydae
He00XO0IMMOCTH) KOHEUHBIH pe3yNbTaT, BRIOUPATh CPENICTBA JOCTHIKEHUS LIETH U3 TPEUI0KEHHBIX, a
TaK)KE€ CaMOCTOSATEIbHBIA UX ITOUCK.

MeTanpeaMeTHbIE Pe3VJIbTATHI 00YUEeHHS:

— YMEHHE CaMOCTOSITEIBHO OIPEIEIATh LENIU ACITCIBHOCTH W COCTABIIATH IUIAHBI JEATEIbHOCTH,
CaMOCTOATENIBHO OCYILECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH JEATEIbHOCTD; UCIIOIb30BATh
BCE BO3MOXHBIE DPECYpPChl Ul JOCTHIKECHMs IIOCTaBICHHBIX LEJIeW W pealu3alydy IUIAHOB
JesITeIbHOCTH; BEIOMPATH YCIEIIHBIE CTPATETHH B PA3JIMYHBIX CHUTYaLUsX;

— yMEHHE TPOIYKTHBHO OOLIAThCS M B3aMMOJCHCTBOBATH B IMPOIECCE COBMECTHOM IEsTEIbHOCTH,
YUUTBIBATH MMO3UIMH JPYTUX YYACTHUKOB JEATEILHOCTH, 3()(HEKTUBHO pa3pemiaTh KOH(DINKTHI;

— BIIQJICHUE HABBIKAMH I103HABATEIHHOM, Y4eOHO-HCCIEIOBATEIBCKON M MPOSKTHON NesATeNbHOCTH,
HaBBbIKAMU pa3peleHus IpooieM; CIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSATEIbHOMY ITOMCKY METOJIOB
peLIeHUs IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIM4YHbIX METOIOB ITI03HAHNS,

— TOTOBHOCTh U CHOCOOHOCTh K CAaMOCTOSITENIbHOW MH()OPMAIIMOHHO-TIO3HABATEIILHOW JIEATEIILHOCTH,
BJIQJICHUE HaBBIKAMH TOJIy4CHUs HEOOX0IUMOW MH(OpPMAIMK U3 CIIOBAPEH pa3HbIX TUIIOB, YMEHUE
OPUCHTUPOBAThCSI B  pa3IMYHBIX HMCTOYHUKAX WHPOPMALUH, KPUTUYCCKH OLCHUBATH U
HHTEPIPETHPOBATH HHPOPMAIIHIO, TOTYIaeMYIO U3 PA3TMYHBIX UCTOYHUKOB;

— YMCHHE HCII0JIb30BaTh CPEIICTBA MH(DOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

— BJIaJICHUE S3BIKOBBIMH CPEJICTBAMH — YMEHHUE SICHO, JIOTHYHO ¥ TOYHO HM3JIaraTh CBOIO TOUKY 3pEHUS,
MCIIOJIb30BaTh aICKBaTHBIC (YCTHBIC U IMCHhbMECHHBIC) SI3BIKOBBIC CPE/ICTBA,

— BO3MOXKHOCTh OCYIISCTBJIATh PACIIMPCHHBINA IMMOUCK WH(POPMAIUU C HCIOJIB30BAHUEM PECypCOB
oubnuorex u HTEepHETA;

— yYMCEHHE aHAJM3UPOBaTh, CPABHUBATbH, KIIACCU(UIIUPOBATH U 0000IIATh (PAKTHI U SBICHHUS.

IIpeaMeTHBIE PE3YIbTAThI OﬁV‘-IeHI/Iﬂ

— (opMupOBaHUE IPEACTABICHUN O MaTEMAaTHKE KaK 4YaCTU MUPOBOI KyJIbTYPBl U O MECTE MAaTEMaTUKU
B COBPEMEHHOMN IMBUIIM3ALIUH, O CIOCO0AX OMMCAHUS HA MATEMaTUYECKOM SI3bIKE SIBJIEHUI peaabHOro
MHpA;

— (GopMHUpOBaHUE MPEACTABICHUI O MaTEMaTHUYECKUX MOHATUSX KAaK O BaXKHEHIIMX MaTEeMaTHUYECKHUX
MOJEIIAX, MO3BOJIAIONIMX OINKCHIBATH M H3y4aTh pAa3Hble NPOLECCHl U SBJICHUS; IOHHMAaHHE
BO3MOKHOCTH aKCHOMAaTHYECKOI0 IIOCTPOCHUS MATEMAaTUYECKUX TEOPUH;

— BIJIQJICHUE METOJAMM J10KA3aTEJIbCTB U AJITOPUTMOB PELICHUS; YMEHUE UX IPUMEHATH, IIPOBOJUTH
JIOKa3aTelIbHbIE PACCYKIEHUS B XO/I€ PEUICHUS 3a/1a4;

— BJIQJICHUE CTaHJAPTHBIMHM IIPHEMAaMH PEIICHHS PALIMOHAIBHBIX U UPPALMOHAIBHBIX, TI0KA3aTEIbHBIX,
CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB, UX CHUCTEM; MCIIOJb30BaHUE I'OTOBBIX
KOMITBIOTEPHBIX MPOrpaMM, B TOM YHCJE JUIS IOUCKA IYTH PELICHUS W WUIIOCTPALUHA PELICHUS
YPaBHEHUI U HEPABEHCTB;

— (QopmupoBaHue MpeACTaBICHUH 00 OCHOBHBIX MOHATHAX, UAESIX M METOAAX MaTeMaTHYecKOro
aHaJIn3a;

— BJaJIeHUE OCHOBHBIMU MOHSATHUSMU O IJIOCKMX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, UX
OCHOBHBIX CBOHCTBaX; ()OPMHPOBAHUE YMEHHUsS PACO3HABATh HA YEPTEKaX, MOJEISAX U B PEalbHOM
MUpe reoMeTprudeckue (pUrypel; IpUMEHEHNE U3YYEHHBIX CBOMCTB reOMETpUUECKUX (Uryp u gopmysn
JUISl pellIeHUs] TEOMETPUYECKHX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COJEpKaAHUEM;

— (opmupoBaHUe MpeACTaBIEHUI O Mpoleccax U SBICHHUIX, UMEIOIIUX BEPOSATHOCTHBIN XapakTep, O
CTaTHUCTUYECKUX 3aKOHOMEPHOCTAX B peaIbHOM MHUpE, 00 OCHOBHBIX OHATHAX JIE€MEHTAPHON TEOpUn
BEPOSATHOCTEH; YMEHUI HaXOJUTh U OLEHUBATh BEPOATHOCTH HACTYIUICHHS COOBITHI B MPOCTEUIINX
MIPAKTHUYECKUX CUTYAIUSAX U OCHOBHBIE XaPAKTEPUCTHUKH CIIy4ailHbIX BEJIUYMH;



— BJIAJICHUE HABBIKAMM HCITOJIB30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX TPOTPAMM IIPH PEIICHUN 33/]a4;

— yYMEHHE CO3/1aBaTh U MpeoOpa30BbIBATH MOJIEIIN M CXEMBbI JUISl peLICHHS 3a1a4;

— yMeHHue, paboTas IO IJIaHy, CBEPATh CBOU JNEMCTBUSA C LENbIO M MPU HEOOXOIMMOCTH HCIPABIIATh
OLIMOKHU CaMOCTOSITENILHO (B TOM YHMCIIE U KOPPEKTUPOBATH ILIaH);

— YMEHHE OCYILECTBIIATh BbIOOP Hanbosee 3pPEKTUBHBIX CIIOCOOOB peIIeHus 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBHH.

N3zyuas yueOnbiii npeamer «MaremaTuka» B 10 - 11 kiaccax Ha 6a30BOM ypoBHe,

BBIIYCKHUK HAYYMTCSl HCIOJIb30BAaTh IOJYYEHHBIE 3HAHHUA B IOBCEAHEBHOW KH3HU M CMOXKET
00ecneunTh BO3MOXKHOCTh YCIEIIHOTO MPOJOHKCHHSI 00pa30BaHMsI IO CIICIUATBHOCTSIM, HE CBS3aHHBIM C
MIPUKJIAIHBIM UCIIOJIb30BAHUEM MaTeMAaTHKH.

Buoinycknuk noayuum 603mMo03CHOCHb HAYUUMBCA PA3EUSAMb MblULIEHUE, UCNOIb308AMb NOIYYEHHbIE
3HAHUS 8 NOBCEOHEBHOU HCUZHU U 0becnedums YCneuHoe npooodiceHue 00pa308aHus no CNeyuailbHOCMIM,
He C8A3AHHbIM C NPUKAAOHBIM UCNOIb30GAHUEM MAMEMAMUKU.

Takum oGpazom, oOyuaroluecs, OCyIECTBIAIOINE o0yueHne Ha 6a30BOM YpOBHE, JIOJKHBI OCBOUTH
o0mIre MaTeMaTHYeCKie YMEHUs, HEOOXOAMMbIE JJIS )KU3HU B COBPEMEHHOM OOIIECTBE; gmecme ¢ mem, OHu
NOIYYAOm 803MONCHOCb U3YUUMb Npeomem 21yboice, ymoobbl 8 OanbHelueM npu HeobXxo0UMOCU U3yuamo
Mamemamuxy 0Jist nPOGecCUOHATbHO20 NPUMEHEHUS.

IIpu n3yuyeHunu ciaeaywoummx pasaenaos npeamera «MaTeMaTHKa» BbINYCKHUK HAYYUTCS, HOIYYUUM
6O3MONCHOCMb HAYUUMBCA (8b10€/IEHO KYPCUBOM):

DJIeMEeHThI TEOPUH MHOKECTB H MATEMATH4YEeCKOM JIOTHKH

— ONEepUpOBaTh MOHATUSMHU: KOHEYHOE MHOXECTBO, 3JIEMEHT MHOKECTBA, [TOJIMHOKECTBO, IIepeceUeHUE
1 00bEeTUHEHHE MHOXECTB, YHCIIOBBIE MHOXKECTBA HA KOOPJAMHATHOM NPSIMOM, OTPE30K, WHTEPBAJ,
NOJYUHMEPBAIl, NPOMENCYMOK C BbIKOIOMOU MOUKOU, epaghuyeckoe npedcmasieHue MHONICeCms Ha
KOOPOUHAMHOU NJIOCKOCMU,

— OINEpUpOBaTh TMOHITHSIMH: YTBEPKICHUE, OTPHUIIAHHE YTBEPXKICHHS, WCTHHHBIC U JIOXKHBIC
YTBEPIKACHHUS, PUIHHA, CIICJICTBUE, YACTHBIN CITydail 00IIeT0 YTBEPKICHUS, KOHTPIPUMED;

— HaXOJWTh NEPECECUCHUE U OOBETUHEHUE IBYX MHOXKECTB, IIPEICTABIICHHBIX rpaUecK Ha YUCIOBON
MPSAMOM U HA KOOPOUHAMHOU NIOCKOCIU,;

— CTpPOHWTHh Ha YHUCIOBOW MPSAMON MOJMHOXKECTBO YHCIOBOTO MHOXKECTBA, 3aJaHHOE MPOCTEUITUMHU
YCIIOBUSMU;

— pacro3HaBaTh JIOKHBIC YTBEPKJICHUS, ONIMOKH B PACCYKICHHUSIX, B TOM YHCIIE C MCIOIb30BAHUEM
KOHTPIIPUMEPOB;

— HCTOJbh30BaTh YHUCIOBBIE MHOXKECTBA Ha KOOPJMHATHOM MPSAMOM /7Sl ONMCAHUS pealbHBIX MPOIIECCOB
U SIBJICHUI;

— TIPOBOJHUTH JIOTHYECKHUE PACCYKICHUS B CUTYAIUSAX TOBCEIHEBHOM KHU3HU;

—  npoeepsamb NPUHAONEHCHOCTb INEMEHMA MHONCECMEBY,

—  npoB0OUMb 00KA3AMENbHBIE PACCYHCOCHUS OJisl 000CHOBAHUS UCMUHHOCIU YINGEPHCOCHU.

—  UCNONb308aMb YUCIO08blE MHONCECEA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NIAOCKOCU
07151 ONUCAHUSL PEATIbHbIX NPOYECCO8 U SGNIeHUN;,

—  NpoB0OUmMb 00KA3AMeENbHbLE PACCYHCOCHUS 8 CUMYAYUAX NOBCEOHEBHOU HCUSHU, NPU PeuleHUU 3a0ay
U3 opyaux npeomemos.

Yuciia 1 BbIpaskeHUs

— omnepupoBaTh Ha 0a30BOM ypOBHE (C60000HO Onepuposams) MOHATUSIMHU: IIEJI0€ YUCIO, JEITUMOCTh
qrcell, OOBIKHOBEHHAs IpO0b, NECATUYHAS IPOOb, PAIMOHATBLHOE YHCIIO, JCUCTBUTEIHHOE YHCIIO,
MPUOMKEHHOE 3HAUYCHUE YUCIIA, YaCTh, JIOJIS, OTHOIICHUE, ITPOIICHT, TMOBHIIICHNE W TTOHMKEHHE Ha
3aJJaHHOE YHCIIO MPOIIEHTOB, MacIITab;

—  NpuBOOUMb NPUMEPLL YUCe ¢ 3A0AHHBIMU CEOUCMBAMU 0ETUMOCIU

— omepupoBaTh Ha 6a30BOM ypOBHE MOHATUSAMU: JOrapudM 4rciia, TPUTOHOMETpUYEeCcKask OKPYKHOCTb,
rpajaycHas Mepa yriia, BEJIWYWHA YTJIa, 33JJaHHOTO TOYKOW HAa TPUTOHOMETPHUYECKOW OKPYKHOCTH,
CUHYC, KOCHHYC, TAHT'€HC U KOTAHTE€HC yIJIOB, UMEIOIINX MTPOU3BOIBHYIO BETUUHHY, YUCIA € U T |

—  BBINOJHATH apUPMETHUECKHUE JEHCTBUS C IETIBIMHU, PAllMOHATBHBIMU U JEHCTBUTENFHBIMU YUCIIAMHU,;
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BBITIOJIHATH HECIIOKHBIC HpeOGPaSOBaHI/IH YUCIIOBBIX BBIpa)I(eHPIﬁ, CoACpKalUX CTCIICHU YUCCIT, J'II/I6O
KOPHU U3 YUCEI, TUOO JorapuMbl YUCEIT;

CpaBHUBATh PAIIMOHAIBHBIE YHCIIa MEXKITY COOOI;

OLICHUBATh U CPABHHUBATH C PAI[MOHAIBHBIMU YWCIIAMHU 3HAYCHHUS IICTBIX CTEIICHEH 4rces, KOpHEH
HATYpaJIbHON CTENICHH U3 YHCE, JIOTapH(PMOB YUCEI B IPOCTHIX CIyYasix;

n300pakaTh TOUKAMHU HA YHCIIOBOH MPSIMOH IEJIbIE U PAllMOHATIBHBIC YUCIIA;

n300pakaTh TOYKAMH HA YKCIIOBOM MPSMOM IIeJIbIe CTEIIEHH YMCEll, KOPHU HATYPaIbHOM CTEIICHH W3
YHCe, JIOTapr(PMbI YUCEI B IPOCTHIX CIydasx;

BBINOJIHATH HECIIOXKHBIE TPE0Opa30BaHUS LENBIX U JPOOHO-PAIMOHATIBHBIX OYKBEHHBIX BBIPAKCHUN;
BBIP2XKaTh B MPOCTEUIITUX CIy4asX U3 PAaBEHCTBA OJHY NEPEMEHHYIO Yepe3 IPyTUe;

BBIUUCIIATE B IMPOCTBIX CiIydasdX 3HAUYCHUA YHCIIOBBIX H 6yKBeHHLIX Bpra)KeHHfI, OCYIICCTBJIAA
HEO0XO0IMMBIE TIOJICTAHOBKH U TIPe00pa30BaHUs;

M300pakaTh CXeMaTUYECKU YroJl, BEIMYMHA KOTOPOTO BHIPAXKEHA B TPAlyCax;

OLICHUBATh 3HAKU CHHYCA, KOCHHYCAa, TAHI'€HCA, KOTAHT€HCA KOHKPETHBIX YTJIOB;

BBIITOJHATD BBIYUCIICHUS TP PCIICHUHU 3a/1a4 ITPAKTUYCCKOI'0 XapaKTepa,

BBIIIOJHATL IMPAKTUYCCKUC PpacdCTbl C HCIIOJIB30BAHHUECM IIPpU H€06XOI[I/IMOCTI/I CIIPaBOYHBIX
MaTEepPHAJIOB U BBIYMCIUTEIBHBIX YCTPOUCTB;

COOTHOCHTh pEaJbHbIC BEIMYUHBI, XapaKTEPUCTHUKH OOBEKTOB OKPYXKAWIIEro MHpa C UX
KOHKPCTHBIMU Y CJIOBBIMU 3HAYCHUAMMU

HCIIOJIb30BAaTh MECTOABLI OKPYIJICHUA, HpI/I6JII/I)KeHI/I$[ W MPUKUAKHA IIPU PCUHICHHUU IMMPAKTHYCCKHUX 3aaayd
MOBCEIHCBHO JKU3HU;

6bINOJIHANb apuquemuqecxue Oeﬁcmgu}l, codemas yCniHole U NUCbMEHHbLE NPUEMbBL, NPDUMEHAA NPU
HeoOX00UMOCmuU 8bl4UCIUMENbHbIE YCIMPOUCMBA,

HAxXoO0umsv 3HAYeHUsi KOPHA HAMYPAIbHOU CMeNneHu, CMmeneHu ¢ PAayuoHAIbHbIM NOKA3ameeM,
Jloeapugma, ucnonv3ysa npu He0OX0OUMOCMU BbIYUCTUMENbHbIE YCIMPOLICMEA;

NOIb308AMbCA OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX pacyemax,

npoooUMb N0 U3BECMHLIM (QOPMYIAM U NPABULAM NPeodPAa308aHusi OYKEEHHBIX BbIPANCEHUI,
BKJIIYAr0wWuUx cnmeneHu, KOpru, ﬂOdeuqubl u mpucoHomenpudecKue ¢yHKL]uu,’

HAX0O0UMb 3HAYEHUS YUCTIOBLIX U 6yK8€HHle 6blpa.?fCeHulZ, ocywecmelisis Heobxo0uMble NOOCMAHOEKU
u npeobpazosanus,

U300pasicame cxemamuyecKku Y20, 8eIUYUHA KOMOPO20 8bIPANCEHA 8 2padycax Ui paouanax,
UCNONL308AMb NPU PEUeHUU 3a0ay MaOIUYHble 3HAYeHUs MPUSOHOMEMPULECKUX DYHKYULL YeN08;
BbINOHAMb NEPeBo0 GeTUYUHDL Yeld U3 PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO,

BLINOJIHAMb 0CUCMBUS C YUCTIOELIMU OAHHBIMU npu peweruu 3a0ay npakmu4yecKkozco xapaxkmepa u
3a0a4 U3 pasiudHbIX 00aacmell 3HAHU, UCNONb3YS NPU HEOOXOOUMOCMU CNPABOYHbIE MAEPUATbL U
eblyuciumeslbHole yCWZPOZZCWZBCl;

oyeHuseamsv, Cpasrueamsb U UCnO1b306anb Npu peuleHuu npaKkmudecKux 3004y Yuciosvle 3HAYeHUs
PEanbHbIX 8eUYUH, KOHKPEMHble YUCTI08ble XAPAKMEPUCTUKU 00BEKMO8 OKPYICAIOUe20 MUpQ.

YpaBHeHHS U HEPABEHCTBA

peuiaTrb JIMHENHBIE U KBAaJAPATHLIC YPABHCHUA U HCPABCHCTBA,

peuiaTh NMOKa3aTCIIbHBIC YPABHCHUA, BUIad abx+c =d (FJIC d MoxxHO OpeACTaBUTh B BUJC CTCIICHU C

OCHOBaHHUEM & ) U MPOCTEHIIINEe HePaBEHCTBA BUIA a*<d, a*>d, a*<d, a*>d (rae d MoskHO
MIPEJCTaBUTh B BHJIEC CTEIICHHU C OCHOBAHHEM a );

pemmars Jorapumudeckue ypapHenus Bupa 109, (bx+c)=d u mpocreiimme HepasencTBa Bhma
log, (bx+c)<d, log, (bx+c)>d, log, (bx+c)<d, log,(bx+c)>d;

MPUBOANTH HECKOJBKO MPUMEPOB KOPHEW MPOCTEUIIEr0 TPUTOHOMETPHYECKOTO YpaBHCHHS BHIA:
sinx=a, COSx=a, tgx=a, ctgx=a, rae a - TabIMYHOE 3HAYEHHE COOTBETCTBYIOUICH
TPUTOHOMETPHUECKON (DYHKIINH;

COCTABIIATH M PEIIaTh YPAaBHCHHUS U CHCTEMbI YPAaBHEHHI MPHU PEIICHUH HECIOKHBIX MPAKTHYECKUX

(CIO’KETHBIX ) 3a/1a4;
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— pewamsv payuoHaivbHble, NOKA3AMeNbHble U Jlo2apupmuyeckue YpasHeHus U HepaeeHCmad,
npocmeuiuiue UppayuUoOHaIbHble U MPUOHOMempudecKue YpaeHe s, HepaseHCmaa U Ux CUCmembl;

—  UCNONIb306aMb MemoObl peuleHus: ypasHeHull: npugederue K udy "npoussedenue pasno Hymo" uiu
"yacmHnoe pagno nyn0'", 3amena nepemeHHuIX;

—  UCNONIBL308aMb MEMOO UHMEPBANO0E O] peuleHUs HEPABEHCME,

—  UCnob308amMb epaghuueckuil Memoo OJisk NPUOTUNCEHHO20 PeuleHUs YPAGHEHUI U HEPABEHCME,

—  uzobpadcamv HA MPUSOHOMEMPUYECKOLU OKPYICHOCMU MHONCECMBO PEeueHUutl  NpoCmetuiux
MPULOHOMEMPULECKUX YPABHEHUL U HEPABEHCME,

—  GbINOIHAMbL OMOOp KOpHeU YPAGHEeHUll UlU peuleHull HepaseHCme 6 COOMBEMmCmeUU ¢
OONONHUMENbHBIMU YCIOBUAMU U OZPAHUYEHUSMU,

—  COCMasAmy U peuams ypasHenus, CUCeMbl YPAGHEHULL U HEPABEHCMBA NPU peuleHul 3a0ad Opyaux
VUeOHbIX NpeoMemos;

—  UCNONb306aMb  YPABHEHUS U HEpABeHCMBA Oisi NOCMPOEHUs U UCCIe008aHUs  NPOCMetuUx
MAMeMAMuyYecKux mMooeell peaibHblX CUMyayutl Uil NPUKIaoHbIX 3a0ay,

—  yMemb UHMEPNPemupo8ams NOLYYEHHLIL NPU PeuleHUuu YPAGHEHUsl, HEePABEeHCMEA UIU CUCEMbl
pe3yibmam, OYyeHueamsv e20 npasoonooodue 8 KOHMeKCme 3A0AHHOU PealbHOU CUmyayuu uiu
NPUKIAOHOU 3A0a4U

DOYyHKIUH

— omnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHSAMH: 3aBUCUMOCTb BEIWYMH, (YHKIUS, apryMEHT U
3Ha4YeHHEe PYHKIUH, 00JIaCTh ONPEIeIICHUS] 1 MHOXXECTBO 3HaUCHHH (DYHKIIMH, TpaHK 3aBHCUMOCTH,
rpaduK GYHKUMH, HYIU (QYHKIUH, OPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3PACTaHHE HA YHMCIOBOM
MIPOMEXYTKE, YObIBAaHHE HA YHCIOBOM ITPOMEKYTKE, HAaHOOJIbIIIee U HAaNMEHbIIIee 3HaYCHHE (PYHKIIUU
Ha YUCIIOBOM MPOMEXKYTKE, eproanuecKkas pyHKIUs, IEPUOJL, YemHAas U HeYemHas hyHKyuu,

— omnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSAMU: IpsMasi U 0OpaTHast MPONOPLHUOHAIBHOCTD JIMHEIHAs,
KBaJ[paTU4Has, Jorapu(pMuIeckas 1 rmokazaresnbHas QyHKIUH, TPUTOHOMETPpUYECKHE ()YHKIINH;

— pacmo3HaBaTh TpadUKHA DIIEMEHTAPHBIX (YHKIMNA: TPAMOM M 0OpaTHOW NPOMOPLUUOHAIBHOCTH,
JMHEWHOM, KBaJpaTUYHOM, JorapupMUUECKON M IMOKazaTelbHOW (DYHKIUH, TPUTOHOMETPHUUECKUX
byHKIMIH;

— COOTHOCUTH TpaUKH 3IIEMEHTapHbIX (QYHKIMM: OpsMOM M 0OOpaTHOM MPONOPIHOHATBHOCTH,
JMHEWHOM, KBaJpaTUYHOM, Jorapu(pMUUECKON M IMOKa3aTelbHOW (DYHKIUM, TPUTOHOMETPHUUECKUX
¢byHKIMH ¢ popmynamMu, KOTOPEIMU OHH 33/1aHBbI;

— HaxoAWTb Mo rpaduky NpuUOIMKEHHO 3HAYeHUS (QYHKIMHU B 3aJJaHHBIX TOYKaX;

— ompeaensaTh No rpaduky cBoMcTBa PyHKIMU (HYJIH, MTPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HaOOJIbIINE M HAUMEHbIIINE 3HAaYCHUS U T.I1.);

—  CTPOUTb 3CKU3 Tpaduka QYHKIIUH, YIOBIECTBOPAIOLIECH IPUBEIEHHOMY Ha0OpY yCIOBUH (IPOMEKYTKU
BO3pacTaHusl/yObIBaHUs, 3HaU€HNE (QYHKIUU B 33/1aHHON TOYKE, TOUKH SKCTPEMYMOB, ACUMNINOMEb,
HYIU PYyHKYUU U m.o.);

— OHpeAensaTh Mo rpapuKaM U UCnoIb308amb Oisl peulenus NPUKIAOHbIX 3a0ay CBOWCTBA PeabHBIX
MPOIIECCOB M 3aBUCUMOCTEH (HauOOJIbIINE U HAaUMEHBIINE 3HAYEHUs, IPOMEKYTKH BO3pacTaHUS U
yOBIBaHMsI, IPOMEKYTKH 3HAKOIIOCTOSHCTBA. (CUMNMOMbL, NEPUOO U M.N.);

— HHTEpPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW MTPAKTUYECKON CUTYALNH;

— onpedensimv 3HaueHue @QYHKYUU NO 3HAYEHUIO AP2YMEHMA NpU PA3IUYHLIX CHOcobax 3adanus
@yuryuu;

— cmpoumbv 2paguKu U3y4eHHbIX QYHKYULL

— onucwieams NO 2papuxy u 6 NPoCcmetuux CIyuasx no gpopmyne nogeoenue u ceoUcmea QYHKyul,
Haxooums no epapuxy QyHKyuu HauboIvLUUEe U HAUMEHbUIUE 3HAYEHUSL,

— pewamv YpasHeHus, Npocmeuuiue CUCmeMbvl YPAGHEHUl, UCHONb3YS CEOUCMEA (QYHKYUU U UX
epaguros;

— onpedensimv no cpaguxam npocmeliuiue XapaKkmepucmuky nepuooudecKux npoyeccos 6 ouoIocuu,
9KOHOMUKeE, MY3bIKe, PAOUOCEA3U U Op. (AMNAUMYOd, nepuod u m.n.).



JIeMeHThl MAaTEeMaTHYeCKOI0 aHaAJIM3a

OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMHM: MPOU3BOJIHAS (YHKIMH B TOUYKE, KacaTelabHas K
rpaduKy GyHKIHH, TPOU3BOIHAS (DYHKITHH;

OTIpEeNIeNIATh 3HAUEHUE MPOU3BOAHON (PYHKIIMM B TOUKE MO M300pakeHHIO KacaTeNbHOHN K rpaduky,
MPOBEJICHHOM B ATOM TOUKE;

pelIaTh HeCIOKHbIE 3a/1a4K Ha IPUMEHEHHUE CBA3H MEX/1y IPOMEKYTKaMH MOHOTOHHOCTH U TOYKaMU
9KCTpeMyMa (YHKIMHM, C OJHOW CTOPOHBI, M MPOMEKYTKAaMHU 3HAKOIOCTOSHCTBA M HYISIMHU
MIPOM3BOTHOM 3TOM QYHKIIUH - C APYTOH.

MOJIb3YACh IpadvKkamMu, CpaBHUBATh CKOPOCTH BO3pacTaHUs (pocTa, MOBBILIICHUS, YBEIHUEHUS U T.11.)
WM CKOPOCTH yOBbIBaHUs (TIaleHuUs1, CHUKEHHSI, yMEHBIICHHUS U T.I1.) BEJIMUUH B peajbHbIX IIPOLeccax;
COOTHOCUTH TpaUKU peabHBIX MPOLIECCOB U 3aBHUCHUMOCTEH C MX ONUCAHUSMH, BKIIIOYAIOLUIUMHU
XapaKTePUCTHKH CKOPOCTU U3MEHEHUs (OBICTPBII POCT, IUIABHOE MOHMKEHHE U T.11.);

UCTOJIB30BaTh IPa)UKK peasIbHBIX MPOLECCOB IS PEUICHUST HECIOXKHBIX MPUKIAJHBIX 33a]a4, B TOM
qHClie ONpeaensis o rpaduKy CKOpOCTh X0a MpoLiecca;

BLIYUCTIAMb NPOU3BOOHYIO OOHOUIEHA, MHO20UNIeHd, KB8AOPAMHO20 KOPHA, NPOU3BOOHYIO CYMMbl
@yuryuil;

BbIYUCTAMD NPOU3BOOHbIE INEMEHMAPHLIX (DYHKYULL U UX KOMOUHAYUL, UCHOAb3YSA CHPABOYHbLLE
mamepuansl,

uccre0osams 6 NPOCMeUx Ccayuasx @QYHKyuu Ha MOHOMOHHOCMb, HAX0OUMb HAubOIbUiUe U
Haumenvbluiue 3HaYeHuss QYHKYUL, cmpoums 2pa@uky MHO20YLEHO8 U NPOCEUUX PAYUOHATbHBIX
@YHKYUIL ¢ UCNONB30BAHUEM ANNAPAMA MAMEMAMUYECK020 aAHANU3A,

pewams npuKiaoHvle 3a0ayu u3 Ouono2uu, QUUKU, XUMUU, IKOHOMUKU U OPYeUX NPeOMemos,
CB8A3aHHbIE C UCCTIe008AHUEM XAPAKMEPUCMUK PEAIbHbIX NPOYECCO8, HAX0HCOeHUeM HAUOOIbUUX U
HAUMEHbUUX 3HAYEHUL, CKOPOCIU U YCKOPEHUS U T.N.;

UHMepNpemuposams noyueHHble pe3)ibmameol.

CraTucTHKA ¥ TeOpHUs BEPOSATHOCTEN, JIOTUKA 1 KOMOMHATOPUKA

OmepupoBaTh Ha 0a30BOM YPOBHE OCHOBHBIMHM OMNHCATEIbHBIMU XapaKTEPUCTUKAMH YHUCIOBOTO
Habopa: cpeaHee apupmMeTndecKoe, Merana, HanooJbIlee U HauMEHbIIIee 3HAUCHMS,

OIepUpPOBaTh HAa OA30BOM YPOBHE MOHATHUSAMMU: YACTOTA U BEPOATHOCTH COOBITHUS, CIIydaliHbIN BBIOOD,
OTIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITUSMU;

BBIUUCIISATh BEPOSITHOCTU COOBITHI Ha OCHOBE MOJCYEeTa YHUCIIA UCXO/I0B;

OILICHUBATh U CPABHUBATH B MPOCTHIX CIYYasX BEPOATHOCTH COOBITHI B peaIbHOM JKU3HH,

YUTaTh, COMOCTABIATh, CPABHHUBATh, WHTEPIPETHPOBATH B MPOCTHIX CIy4yasX pealbHBIC aHHBIE,
MIpe/ICTaBJICHHbBIE B BUE Ta0NIUIl, AMarpaMM, TpaduKoB;

umemsv npeocmasienue 0 OUCKPEeMHbIX U HeNPEePbIBHbIX CAYUAUHbIX GeIUYUHAX U PACNPeOeleHUsX, O
He3a8UCUMOCMU CTYUAUHBIX BETUYUH,

umemyv npedcmasieHue 0 MamemMamuieckomM OHCUOAHUU U OUCNEPCUL CTYYAUHBIX BEIUYUH,

umMemv npeocmasienue 0 HOPMANbHOM pAcCnpeoeNeHuy U NPUMEPax HOPMANbHO PAcnpeoeseHHbIX
CIYYAUHBIX BEIUYUH,

NOHUMAMb CYMb 3AKOHA DONbULUX YUCeN U 8b100POUHO20 MEeMOOA USMEPEHUS BEPOSIMHOCMEl;

umems npeocmagienue 00 YCI08HOU BePOSAMHOCIU U O NOJHOU GEPOSIMHOCMU, NPUMEHAMb UX 8
pewenuu 3a0ay;

umMemv npeocmasgienue O BANCHbIX YACMHBIX BUOAX pAcnpeOeleHUll U NPUMEHAMb UX 8 peuleHuu
3a0au;

umMems npedcmasiienue 0 KOpperayuu CIyyaiuHbix 6eIU4UH, 0 TUHENHOU pespeccuu,

BLIYUCTIAMb UTU OYCHUBAMb 8EPOSIMHOCMU COOLMULL 8 PEeAbHOU HCUSHUL

8b10UPaMb NOOX00sUUE MEeMOObl NPEOCMABIEeHUSL U 00PAOOMKU OAHHBIX,

yMemb peulamsb HecClOHCHble 3a0a4u HA NPUMEHEeHUe 3aKOHA OOoNbWUX Yucel 6 COYUOTIO2UU,
cmpaxoeanuu, 30pagooxXpameHuy, obdecneuenuu Oe30NACHOCMU HACENeHUs 6 Upe38blUauHbIX
cumyayusx.

TexcToBBIE 3a70aYH



pemaTh HECIOKHbIEe TEKCTOBBIC 3a/a4M pa3HbBIX TUIOB (8 moM uucie 3a0ayu NOBbIUEHHOU
mpyoHocmu),

aHAJM3UPOBATh YCIIOBHE 3a/Ia4M, TPU HEOOXOJAUMOCTH CTPOUTH ISl €€ PEIICHUS MAaTeMaTHYECKYIO
MO/IEIIb;

MOHUMATh M UCIOIB30BATh Ul PEIICHUS 3a/1a4i WH(OPMAIIHIO, TPEICTABICHHYIO B BUJIE TEKCTOBOM
Y CHMBOJIBHOM 3aITUCH, CXEM, Ta0IIuII, TruarpaMm, rpa)ukoB, pUCYHKOB;

JICMCTBOBATH IO AJITOPUTMY, COJCPKALMIEMYCS B YCIIOBUH 3a]1a4H;

WCTIOJIB30BATh JIOTHYECKUE PACCYKIICHHS IIPH PEILICHUH 3a7auH;

paboTtath ¢ U30BITOYHBIMU YCIIOBUSAMH, BEIOMpAst U3 BCeil MH(POpPMALINK, JaHHbIE, HEOOXOIUMBIE IS
peIIeHsI 3a]1a4H;

OCYIIECTBIISITh HECIOXKHBIN MepeOop BO3MOXHBIX PEIICHHH, BbIOUpas W3 HUX ONTUMAIBHOE IO
KpUTEpHIM, CHOPMYITHUPOBAHHBIM B YCIOBUHY;

aHAJM3UPOBATh U MHTEPIIPETUPOBATH MOJTYYCHHBIE PELICHUS B KOHTEKCTE YCIOBHUS 33/1a4H, BEIOUPATh
peleHwsI, He TPOTHBOPEUAINEe KOHTEKCTY;

pelaTh 3a/1a4d Ha pacyeT CTOMMOCTH TTOKYIIOK, YCIIYT, MOE30K U T.I1.;

pelaTh HECIOKHBIC 3a/1a4H, CBSI3aHHBIE C JIOJICBBIM yYacTUEM BO BIIQJICHUU (PUPMOH, IPEPUATHEM,
HEJIBIYKUMOCTbIO;

pemarh 3a/1a4d Ha MPOCTHIC MPOLEHTHI (CUCTEMBI CKUIOK, KOMHCCHUU) M HA BBIYMCICHHE CIOXHBIX
MIPOIICHTOB B Pa3IMYHBIX CXEMaX BKJIAJ0B, KPEAUTOB H UTIOTEK;

pemaTh MpaKTHYECKHUEe 3a7auu, TPEOYIOIIHe UCTIONB30BAHUS OTPULIATEILHBIX YHCEN: Ha ONpeAeTICHIE
TEMIIepaTypbl, Ha OIpPEHCICHUE TOJIOKEeHUsI Ha BPEMEHHOW OCH (70 Hamied 3pbl U ToCje), Ha
JBIDKEHUE ICHEKHBIX CPEICTB (IIPUXO0J/pacxo/), Ha ONpeesieHie ITyOnHBI/BBICOTHI  T.11.;
WCIOJIB30BaTh TOHATHE MaciuTaba aisi HaXOKIACHUS PACCTOSHUN M JUIMH Ha KapTax, IUIaHax
MECTHOCTH, TIaHAX MTOMEILEHHH, BEIKPOWKAX, MPH paboTe Ha KOMIIBIOTEPE U T.II.

pelaTh HECJIOKHBIC IPAKTUYCCKHUE 3a]]a4, BOSHUKAIOIIHME B CUTYallUsX TIOBCETHEBHOMN JKU3HU;
8bLIOUPAMb ONMUMATLHBLIL MEMOO PeulenUs 3a0ayu, paccmMampueds pasiuitsle Memoobsl,

CMpoums Mooeib peuleHuss 3a0a4u, nPo8ooUMsb 0OKA3AMENbHbLE PACCYHCOCHUSL,

pewams 3a0adu, mpebdyrowue nepedopa 8apuanmos, NPoSepKu YClo8uUll, 6blo0pa ONMUMATLHOO0
pesyrbmama;

nepegooums Npu peuweHuu 3a0adu UH@GOpMayuio u3 00HOU Hopmbl 8 Opyeylo, UCNOTb3YS NpU
HeobXooumocmu cxemol, madIuybsl, 2papuKU, OUapammbl,

peulams npakmudeckue 3a0a4u U 3a0a4u uz Opyeux npeomemos.

I'eomerpus

onepupoBaTh Ha 0a30BOM YpOBHE MOHATUSMHU: TOYKa, HpsMas, IJIOCKOCTh B IPOCTPAHCTBE,
napajieNIbHOCTh U NMEPIEeHAUKYISIPHOCTh MPSAMBIX U IUNIOCKOCTEH;

pacrio3HaBaTb OCHOBHBIE BMJbI MHOTOIPDAaHHMKOB (TIpU3Ma, MUPaMUAA, MPSAMOYTOJIbHBIN
napajuiesenumnes, Kyo);

n300paxaTh U3ydaemble (UTYphl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEHKHBIX HHCTPYMEHTOB;
nenath (BBIHOCHBIE) TUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYpP: BUJ CBEPXY, COOKY,
CHM3Y, CIPOUmyb ce4eHusi MHO202PaAHHUKOS,

U3BJIEKaTh MH(OpPMAIMIO O MPOCTPAHCTBEHHBIX I€OMETPUUYECKHX (Urypax, MpeAcTaBICHHYIO Ha
yepTekax U pUCYHKax;

npUMeHATH TeopeMy IIndaropa mpu BEIYUCIEHUH IEMEHTOB CTEPEOMETPUIECKUX (PUryp;
pacrio3HaBaTh OCHOBHBIE BHJIbI TEJI BpallleHUus (KOHYC, IIMIIMHAP, chepa u map);

HaXO/JUTh OOBEMBbl M IUJIOMIAJN TOBEPXHOCTEH MPOCTEHIINX MHOTOTPAaHHUKOB M T BpALICHUS
(eeomempuueckux men) c npuMeHeHHeM Gopmy;

COOTHOCHUTH a0CTPaKTHbBIE TEOMETPUUYECKUE MOHATHS U (PaKThI C pealbHbIMU )KU3HEHHBIMH 00BEKTaMU
U CUTYallUsIMU;

UCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX '€OMETPUYECKUX (QUTYp JUIS PEIICHHs] TUIOBBIX 3a7a4
MIPAKTUYECKOTO COJIEPIKAaHUA U 3a0ay u3z opyeux ooaacmeri SHaHUil,

COOTHOCHUTB IUIOIIA]IM IOBEPXHOCTEH TeNl OJUHAKOBOW (DOPMBI pa3IMYHOIO pa3Mepa;

COOTHOCHUTH 00BEMBI COCYIOB OJMHAKOBOM (hOPMBI PA3IMYHOTO pa3mepa;



OlICHUBAaTh (OPMY MPABWIBHOTO MHOTOTPAaHHUKA TIOCTE CIUJIOB, CPe30B M T.I. (ONMpenensrThb
KOJIMYECTBO BEPILWH, pedep 1 TpaHell OTyIeHHBIX MHOTOTPAaHHUKOB);

npuUMensimb O/ peueHus 3a0a4 ceomempuyeckue hakmol, eciu ycio8us npUMeHeHUs 3a0aHbl 8 I8HOU
Gopme;

pewams 3a0ayu Ha HAX0HCOeHUe 2eOMEeMPUYECKUX BeIUYUH N0 00paA3YaAM UTU AICOPUMMAM,
U361eKamov, UHMEPNPemuposams U nPeodopPaz0eviéams UHGOPMAYUIO O 2eOMempUiecKux pueypax,
NpeoCmasieHHYI0 Ha Yepmedtcax;

npUMeHAmb 2eomempuieckue axkmol 0Jis peuleHus 3a0ay, 8 MOM Yucie npeononacarouux HeCKOJIbKO
Wazos peuteHus;

ONUCHIBAMb B3AUMHOE PACNONONCEHUE NPAMBIX U NIOCKOCHEN 8 NPOCMPAHCIEE,

Gopmynuposamsv c80licmea u NpusHaKu ueyp,

O00KA3bIBAMb 2e0MempudecKue YmeeprucOeHus;

61a0ems CMAHOAPMHOU  Klaccugurayuell npoCMpaHCmeeHHvlX @ueyp (nupamuovl, Npusmbl,
napainnenenuneowl);

BbIUUCTIAMb PACCNOSAHUS U YeTibl 8 NPOCMPAHCMEe,

BeKTOpI)I H KOOPAMHATHI B IIPOCTPAHCTBE

oIrepupoBaTh Ha 0230BOM YPOBHE MOHSITHEM JE€KAPTOBbI KOOPIUHATHI B IPOCTPAHCTBE;

HaXOJUTh KOOPJAMHATHI BEPIIUH Ky0a U IPSIMOYTOJILHOTIO Napajuleenuena;

onepuposams NOHAMUIMU OeKAPMOBbl KOOPOUHAMbL 8 NPOCMPAHCMEe, 8eKMOp, MOOYlb 8eKmopa,
PABEHCMBO 8EKMOPO8, KOOPOUHAMbL 8eKMOPA, Y20l MeAHCOY 8eKMOPAMU, CKAISAPHOE NPOU3BeoeHue
8EKMOpPO8, KOJIUHEeapHble 8eKMOpbl,

HAxXo0ums paccmosiHue mexcoy 08YMs MOUYKAMU, CYMM)Y 6EKMOPO8 U Npou3eedeHue 8eKmopa Ha
YUCNIO, V2Ol MexcOy 6eKmopamiu, CKANApHOe NpoussedeHue, packiaovléams GeKmop no 08yM
HEeKONUHEeAPHBIM 8eKMOPAM,

3a0a8ame NIOCKOCMb YPAGHEHUEM 8 0eKAPMOBOU cucmeme KOOPpOUHam,

pewams npocmeuiuiue 3a0auu 86edenuemM 8eKmopHo2o basuca.

I/ICTOPHH MaTeMaTHKH

OIMCHIBATh OTJEJIbHBIC BBIIAIONIUECS PE3yJIbTaThl, TOJYyYSCHHBIC B XOJIC PA3BUTHS MAaTEMATHKH Kak
HaYKH;

3HATh MPUMEPHl MATEMATHUYECKUX OTKPHITUNA U MX aBTOPOB B CBSI3U C OTEYECTBEHHOW M BCEMHUPHOMN
HCTOPHEN;

MMOHUMATh POJIb MATEMATHUKH B pa3BuTun Poccum;

npeocmasisimes GKIA0 6blOAIOWUXC MAMEMAMUKO8 8 pa3eumue MAmemMamuKku U UHbIX HAYYHBIX
obnacmel.

MeToabl MaTeEMATUKH

MIPUMEHSITh U3BECTHBIE METObI IIPU PEIIEHNUU CTaHIaPTHBIX MaTEMaTHUECKUX 3aj1ay;
3aMeyaTh U XapaKkTepHU30BaTh MaTEMATUYECKUE 3aKOHOMEPHOCTHU B OKpYXKaroIlel AefCTBUTEIbHOCTH;
IIPUBOJUTh TPUMEPHl MaTEeMaTHYECKMX 3aKOHOMEPHOCTEM B TNpUpPOJE, B TOM  4YHUCIE
XapaKTEepU3YIOIIUX KPacoTy U COBEPLIEHCTBO OKPYXKAIOIIET0 MUpa U MPOU3BEAECHUM NCKYCCTBA;
UCNONb306AMb OCHOBHbIE MEmOoObl 00KA3AMENbCMEd, NPOBOOUMb OOKA3AMENbCMBO U GbINOJIHAMb
onpoeepoicenue;

npUMeHsmb npocmeuuiue nPoSPAMMHbLE CPEOCMEA U 3IeKMPOHHO-KOMMYHUKAYUOHHbLE CUCTEMbL NPU
PpeueHuu MamemamuyecKux 3a0au.

Conep:xanue yueOHoro npeamera «MaremMaTuka
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Anre0pa M HAaYaJIa MATEMATHYECKOI0 AaHAJIN3A
10 kacc

YucnoBsle pynknuu. Omnpenencare yucioBoil GyHkmuu. CrmocoObl ee 3amanus. CBoiicTBa ()YHKIIHIA.
OO6parHast pyHKIUs

Tpuronomerpuyeckne (QyHkuum. YucinoBas OKpPYKHOCTb. UMCIIOBas OKPYKHOCTb HAa KOOPAMHATHOU
wiockoctd. Cunyc u kocunyc. TanreHc ¥ koTaHreHc. Tpuronomerpuyeckue GyHKIUU YUCIOBOTO apryMEHTa.
Tpuronomerpuueckre QyHKIHMU yrioBoro aprymenra. ®opmynbl npuBeaeHus. OyHkuus y = Sin X, ee
cBoiicTBa 1 rpaduk. OyHKIMS Y = COS X, ee cBoiicTBa U rpaduk. [Teproanunocts GyHKIMIA Y = SiN X, Y = COS
X. IIpeobpazoBanus rpaduKoB TpUroHOMETpHUECKUX (HyHKImi. OyHKIMHN Y = tg X, Y = Ctg X, ux cBoiicTBa u
rpadukH.

Tpuronomerpnuyeckne ypapHeHusi. ADKKOCHHYC U pellIeHNe ypaBHEHUs cos t = a. ApKCHHYC U pellieHue
ypaBHeHus sin t = @. ApKTaHTeHC M apKKOTaHTeHC. Pemenne ypapHenui tg X = @, Ctg X = a. Pemenue
TPUTOHOMETPUUECKHUX YPaBHEHUM.

IIpeoOpa3oBanue TPUTOHOMETPHYECKUX BbIpa:keHH. CUHYC U KOCUHYC CYMMbI U Pa3HOCTH apryMEHTOB.
Tanrenc cymMmbl ¥ pa3HOCTH apryMeHTOB. DOpMyIIbl IBOHHOTO apryMeHTa v ()OpMYJIbl TOHMKEHHS CTETICHU.
[Ipeobpa3oBanue CyMM TPUTOHOMETpHUUYECKUX (YHKLUN B mpousBeaeHus. [IpeobpazoBanue npousBeaeHHi
TPUTOHOMETPHYECKHUX (QYHKIHI B cyMMbl. OCHOBHBIE ()OPMYJIBI TPUTOHOMETPHH.

IIpounsBoanasi. YucioBble mocienoBaTeabHOCTH W UX cBoiictBa. [Ipenen mocnenoBarenbHocTH. Cymma
O6eckoHeyHOU reoMerpuueckoil mporpeccuu. [Ipeaen dynknuu. Onpenenenue Npou3BoAHON. Beruncienue
NPOU3BOJHBIX. YpaBHEHHE KacaTelbHOW K Tpapuky QyHkuuu. [IpuMeHeHne mNPOM3BOAHOW s
UCCIe0oBaHui (YHKIIMI Ha MOHOTOHHOCTH U dKcTpeMyMbl [locTpoenue rpadukos ¢pynkumii. [Ipumenenue
MPOU3BOJHONM JUISI OTBICKAaHUS HAMOOJBIIETO0 W HAWMEHBILIETO0 3HAUYEHWH HENPEephIBHOM (QYHKIMU Ha
MPOMEXYTKE. 3a/1a4il Ha OTHICKaHWE HAMOONBIINX U HAUMEHBIINX 3HAYCHHU BEJTMYHH.

IToBTOpEHue.

Auiredpa ¥ HaYaJIa MATEMATHYECKOT0 aHAJIN3a
11 kiaace

Crenenu u KOpPHH. CreneHHble q)yHKHI/II/l. IlonsTue KOpH N-ii cTeneHu U3 ACHCTBUTENIBLHOIO 4YHCIA.

_n . . . .
HKIOIUHU — X CBOUCTBA U I'pa(PUKH. CUBOUCTBA KOPHA [N-U CTCIICHU. €O00pPa30BaHUC BBIPAXKCHUU
) X, C n IIpeo6 ,

cojiepkaimmx paaukaisl. O0o01IeHre MOHATHS O oKa3aTese creneHu. CteneHHubie GyHKIUU, UX CBOMCTBA U
rpadukH.

Iloxka3zatenbHas u jgorapugmuueckas ¢ynkuuu. IlokazatenbHas QyHKUMs, €€ CBOMCTBAa M Ipaduk.
[Toka3arenbHble ypaBHEHMs M HepaBeHCTBa. Ilonstue norapudma. Jlorapupmuueckas QyHKIUSA

Y= Iog a X, ee coiictBa u rpaduk. CpolictBa Jsorapupmos. JlorapupMuveckue ypaBHEHHUS.

Jlorapudmuueckue HepaBeHcTBa. [lepexon k HOBOMy oOcCHOBaHMIO Jjorapupma. JuddepenunupoBanue
MoKa3aTeabHON U JorapupmMuyeckont GyHKINH.

IlepBooGpa3nas u unrerpaJ. [lepsooOpasnas. OmnpeneneHHbIH HHTETpall.

JIEeMEHTBhI MaTEeMATHYECKOI CTATHCTHUKH, KOMOMHATOPUKH M TeOPHH BeposaTHOCTel. CTtaTrcTHuecKas
oOpaboTka nanHbIX. [IpocTeiimne BeposTHOCTHBIE 3a1aun. CoueTaHus U pazMenieHus. @opmyia 6MHOMa
Herotona. Ciyuaitnbie coObITHS U X BeposTHOCTU. CityuaiiHas BennuuHa. Pacnpenenenre BeposITHOCTEH.
JunarpamMma pacnpeneneHuil. UMcIIoBbIE XapaKTEePUCTHUKH CIIYYaHBIX BEIUYNH: MAaTEMaTHYECKOE
O’KHMJIaHHE, TUCIIEPCHS, CTAHIAPTHOE OTKJIIOHEHNE. MaTeMaTH4ecKoe OKUJaHUE U TUCIIEPCUs
T€OMETPUUYECKOTO U OMHOMHUAIBLHOTO pacTpeieieHIi. 3aKOH OOJIBIINX Yncell. BEIOOpOUHBIN METO
uccnenoBanuil. [IpuMepsl HENPEPBIBHBIX ClIydalHbIX BEIUYHH. [[OHATHE O IUIOTHOCTH pacIpeciICHUs .
[ToHsATHE O HOPMAJILHOM PACIIPEECIICHHH.

YpaBHeHusi u HepaBeHcTBa. CHCTeMbl YPAaBHeHHH U HepaBeHCTB. PaBHOCMIIBHOCTH ypaBHeHUH. OO0mmue
METO/BI PEIICHNS YPAaBHEHHI. Perienre HepaBeHCTB ¢ OJJHOM EPEMEHHON. Y pPaBHEHHUs U HEPABEHCTBA C
IBYMs epeMeHHbIMU. CHUCTEMBI ypaBHEHUIN. Y pPaBHEHHUS U HEPABEHCTBA C MTapaMETPaMHU.
3ak/04uTeIbHOE NOBTOPEHHE Kypca ajareOpbl M Hayajl aHAJIW3a NPH NOATOTOBKE K HTOIOBOI
aTTecTally N0 MaTeMaTHKe.
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I'eomerpus
10 xaacc

IloBTOpenue. BBenenune B mpeamer. Ilpeamer crepeomerpuu. Akcuomsl crepeomerpuu. Hekoropeie
CJIECTBUS U3 AaKCHOM.

ITapa/juieqIbHOCTH NPSAMBIX M IJIOCKOCTeH. [[apannenbHOCTh IPSIMBIX, IPSMOM U INIOCKOCTH (ITapajuleIbHbIE
IpsIMbIE B IPOCTPAHCTBE, IMPU3HAK NAapAJUIEIbHOCTH MPSAMBIX B IpocTpaHcTse). [lapamiensHoCcTh npsmoit n
IUIOCKOCTH. B3anmHoe pacnosioxeHue npsmbix B npocTpaHcTBe. CKpeluBaroluecs OpsMble. YTIbl C
COHAITPaBJICHHBIMH CTOpOHaMH. B3aMHOE pacnoio;keHNe NPSAMBIX B IPOCTPAHCTBE. YTOI MEXAY NPSMBIMH.
[TapannenpHblE TIIIOCKOCTH.

CaoiicTBa mapayienbHbIX 1uiockocTed. Terpasrap. Ilapamnenenunen. [loctpoenue cedeHuil terpasgpa u
napajuleIenuIea.

IlepneHAMKYJIAPHOCTL, MNPAMBIX M INIOCKOCTeH. lleprneHauKyiIspHBIE @psMBIE B INPOCTPAHCTBE.
[TapajutenpHble IpsAMBIE, NEPHEHAMKYJAPHBIE K IUIOCKOCTH. lIpU3HaK nepneHAMKYJISpHOCTH INPSMON H
wiockocTy. Teopema 0 NpsAMON, NEPHEHIUKYIIPHOW IUIOCKOCTH. PaccTosHME OT TOYKM O IUIOCKOCTH.
TeopeMa 0 Tpéx nepHeHAMKYJApax. YIroidl MEXIy IpsSIMOM M IUIOCKOCTBIO. [[ByrpanHbIi yron. IIpusHak
NEPNEHIUKYJIAPHOCTH ABYX IUIOcKocTed. [IpsMoyronpHelii napamienenunen. TpéxrpaHHbll  yroiu.
MHororpasssiii yrosi.

Mmuororpannnku. Ilonstue mHororpanHuka. [Ipusma. I'eomerpuueckoe Ttemo. Ilupamupa. IIpaBunbhHas
nupamuja. Yceu€HHas nupamuja. [locrpoenne ceuenuit nupamua. CumMmerpus B npoctpancTse. [lonsTue
IIPaBWJIBHOIO MHOTOTPaHHUKA. DJIEMEHTBHI CAMMETPUHN IIPABUIIBHBIX MHOTOTPAHHUKOB.

IToBTOpEHue.

I'eomerpus
11 kace

Huaunap, xonye u map. Ilonstue nmnuuapa. IDhiomane nosepxHocTy nuiauHApa. lloHsTue koHyca.
[Tnomans moBepxHOCTH KOHyca. Yceu€HHbIH koHyc. Cdepa u map. B3aumuoe pacronoxxenue chepbl u
iockoctu. KacarenbHast mutockocts K cdepe. [Tnomans chepsl. BzanmHoe pacnionoxenue chepbl U MpsiMon.
Cdepa, BnucaHHas B IMJIMHAPUYECKYIO MOBepxHOCTh. Ccepa, BIucaHHAas B KOHHMUYECKYIO MOBEPXHOCTb.
Ceuenust nMIMHAPUYECKON MoBepXHOCTU. CeyeHMs] KOHNYECKOH MOBEPXHOCTH.

O0bémbl Teul. [lonsatue o6véma. O0BEM mpsiMOyroiapHOro mnapamuienenunena. O6bEM MpsMONl HPU3MBIL.
O6béM munuHApa. Beruncienue 06bEMOB Tel ¢ moMolbio nHTerpaia. O0bEM HakJIOHHOHN Mpu3Mbl. O0BEM
HaKJIOHHON mpu3Mbl. O0BbEM mupamuabl. O0bEM koHyca. OOBEM miapa. OOBEMBI IIAPOBOTO CErMEHTA,
IIapOBOTO CJI0s U MapoBoro cekropa. Ilnomans chepsl.

BexkTopsl B npoctpancrBe. [loHaTne Bexropa. PaBeHCTBO BEKTOpOB. CJI0KEHUE U BBIUUTAHUE BEKTOPOB.
CymMMa HECKOJIBKMX BEKTOpPOB. YMHOXEHHME BeKkTopa Ha uMcio. KomiutanapHble BekTophl. IlpaBuio
napajuienenunena. PaznoskeHue BEKTopa 0 TPEM HEKOMILJIaHAPHBIM BEKTOpaM.

Metoa xoopauHat B npocrpancrse. ABuxenus. [IpsmoyronpHas cucreMa KOOpAUHAT B MPOCTPAHCTBE.
Koopaunats! BekTopa. CBs3b MEX1y KOOpINHATaMHU BEKTOPOB U KOOpAMHaTaMu To4ek. [Ipocreiinme 3anaun
B KOOpAuHaTax. YpaBHeHHE chepbl. Yroa Mexay BekTopamu. CKalspHOE NPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB Mexay HPsIMBIMU MU IUIOCKOCTSAMM. Y paBHEHHE IUIOCKOCTH. LleHTpanbHas cUMMETpHS.

OceBas cummeTpus. 3epkanbHas cumMeTpus. [Tapamensuslil nepenoc. IlpeoGpa3oBanue moxoOusl.

3akio4nTeIbHOE MOBTOPEHHE Kypca reOMeTPHH NPH MOArOTOBKEe K HTOrOBOM aTTecTAlMHU 1O
MaTeMaTHKe.
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TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA

«MATEMATUKA»

Ne
I./1.

I'naBa/ Conep:kaHue MaTepHasa

KoJu-Bo
4acoB

esu o0yuenus

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHA.

YUCJIOBBIE ®YHKIINAU

9

Onpenenenne yrcnoBoii GyHkimu. CrocoOs! ee 3a1aHus.
CgoiictBa ¢pyakumii. OOpaTHas QyHKIHS.

Ilpeomemmnoie yent
— BBEJCHHE TIOHST
U rpadudeckuit
— W3y4yeHHUE CBO
rpapuIeCcKUMHU
— W3y4yeHHUE TIOH.
oOpatHOi (pyH
BHCHUMOCTEH;  (
byHKIMH, 00pa’
obOpaTtHO#l HyHK
Memanpeomemnul
— o0yuyeHue 1p
MPOTEKAIOIIUX I
— Ppa3BUTHE yMEHI
0 HW3YYEHUIO
UCIIOJIb30BATh
MIOCTaBJICHHBIX 1
—  (opmupoBaHue
HOUCKY METO/IO]
— pa3BHUTHE KpUI
TepIpeTanuu
HUCTOYHUKOB;
—  pa3BHUTHE YMEE
npooJieM.
Juunocmmuuie yenu
— (opmupoBanue
YPOBHIO pa3BUT]
— pa3BUTHE CTpe
BETCTBEHHOM [1€
— Ppa3BUTHE CTpe!
HOIIIEHUIO K Hel
podhecCHOHAE

TPUT'OHOMETPUYECKHUE ®@YHKIINHU

26

UucioBasgs OKpyKHOCTb. YHcioBas  OKPY)KHOCTb  Ha
KOOPJIMHATHOM IuIocKocTU. CHHYC M KocuHyC. TaHreHc u
KOTaHr'eHC. TpuroHomerpuyeckue (YHKIHUU YHCIOBOTO
aprymMeHnra. TpUroHoMeTpuueckue (QYHKIMH YTJIOBOTO
aprymenTa. ®@opmynsl npuBeneHus. OyHKusa Y = Sin X, ee
cBoiictBa U rpaduk. DyHKIUI Y = COS X, €€ CBOWCTBA U
rpaduk. [lepuomuunocTs QyHKIMHA Yy = SIiN X, Y = COS X.

Ilpeomemmnoie yent
— pa3BUTHE IIpe;
KYJIBTYpPBI, O C
YaCTHOCTH B Tef
— (¢opmupoBaHue
MaTeMaTHYECKU
n3ydyaemble pu3
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[TpeoOpa3zoBanus rpauKOB TPUTOHOMETPUUYECKUX (DYHKITHIA.
Oynaknuu Y = g X, Y = Ctg X, uX CBOMCTBa U TpaduKH.

JanpHemee p
CPENICTBOM IIpE]
dopmupoBanue
CHUHYCa, KOCHHY
UCIIOJIB3YS OJTH!
MPSIMOU U TOUKE
BBEJICHHUE MOHST
dbopmHpoBaHUE
MHOKECTBO 3HA'
oOydeHue wucc
YETHOCTh U HEUX
M3yUYEHHE CBOMC

00y4eHHE TIOCT]
byHKIMH pu p

Memanpeomemmnui

3HAKOMCTBO
HCpI/IOI[I/I‘-IHOCTI/]
3HAKOMCTBO C
IIOMOII[bIO TPHUTY
3HAaKOMCTBO C
KoieOaHuii.

Juunocmuoie uenu

paciiupeHue mp
pa3BUTHE BHIYL
KYJIBTYPBI;

pa3BUTHE TBOP:
CaMOKPUTUYHOC

TPUT'OHOMETPUYECKHUE YPABHEHUA

11

APKKOCHHYC U pellleHue ypaBHEHHs cos t = a. ApKCUHYC U
peleHre ypaBHeHus sin t = a. ApKTaHTe€HC U apKKOTaHIeHC.
Pemienne ypaBmemui tg X = a, Ctg X = a.
TpuronomeTpruueckue ypaBHEHHUS.

Ilpeomemmnuie ueni

O3HAaKOMJICHHE
BBEJICHUE TTOHS1
BBIBOA  (popMmy
YpaBHEHU;

oOyueHue pere
K aireOpanyeck
o0y4yeHHe per
3aMEHBI HEM3BE(

Memanpeomemmnoi,

pacuiupeHue ¢
SIBJICHUH;
¢dopmupoBanue
dbuueckoi moe
pa3BHUTHE aNTrOp
COBEPIIECHCTBOB
YHCICHU;
3HaKOMCTBO C
OJMYHOCTH, MM
3HaKOMCTBO C
TTOMOTIIHIO TPHT

Jluunocmmuvwie uenu
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COBEPILEHCTBOB
pa3BUTHUE BbIYH(
pa3BUTHE TBOD!
CaMOKPUTHUYHOC

IMPEOBPA3OBAHUE
BBIPAKEHUU

TPUT'OHOMETPUYECKHUX

20

CHHYC ¥ KOCHHYC CYMMBI U Pa3HOCTH apryMeHTOB. TaHreHe
CyMMBl M Pa3HOCTH apryMeHTOB. @OpMyJbl JBOWHOIO
apryMmeHra u bopmyIbl ITOHVMKEHUS CTCIICHH.
[IpeoOpa3oBaHue CyMM TPUTOHOMETPUYECKUX (YHKUIUH B
IIPOU3BEICHUS. IIpeoOpa3oBanue IIPOU3BEIECHUI
TPUTOHOMETPUUYECKUX (DYHKIUN B CYMMBI.

Ilpeomemnoie yen

3HaKOMCTBO C
CUHYC, KOCHHYC
BBIBOJ (hopmy,
JIBOMHOTO apry\
uzydenue oy
TPUTOHOMETPHY
oOydeHue mpun
IpH  BBIYKCIIE
BBIPXKEHU,

YPaBHEHUH, C U

Memanpeomemmul

pa3BUTHE YMEHI
10 YCBOCHUIO

MaTeMaTHIECKO
¢dopmupoBanue
JEATEIIEHOCTH, 1

Jluunocmmuote uenau

¢dopmupoBanue
YPOBHIO pa3BUT]
pa3BUTHE TOTOE
NeSITeTbHOCTH;

dbopMupoBanue
y4eOHO-UCCIIE/IC

ITPOU3BOJTHASA

29

YucnoBsle MOCIENIOBAaTENIBHOCTH M MX cBoicTBa. IIpenen
MOCJIEI0BATEIbHOCTH. Cymma OecKOHEUHOM
F€OMETPUYECKOU IIPOrPECCHUH. [Ipenen byHKIHU.
Ornpenenenre TPOU3BOAHON. BhruncieHne MpOU3BOIHBIX.
VYpaBHeHue kacaTesnbHOM K rpaduky GyHkiuu. [Ipumenenue
MPOU3BOAHOM  JUIsI  WCCIEAOBaHUN  (PyHKIUH Ha
MOHOTOHHOCTb M 3KcTpeMyMbl. Iloctpoenue rpaduxos
¢yuknuii. IlpuMeHneHue nPOU3BOJHONW ISl  OTBICKAHHS
HauOOJBIIEr0 M HAWMEHBIIET0 3HAYEHUH HEeMpepbIBHON
GyHKIIMM HA TOpoMEXyTKe. 3ajadyd Ha  OTbICKAHUE
HauOOJBIINX U HAMMEHBIINX 3HAYCHUN BEJIUYHH.

Ilpeomemmnoie yenr

dopmupoBaHue
NI0CJIEI0BATEb!
dopMupoBanue
byHKIINN;
o0y4yeHue BBIS
OIIPECIICHUE H¢
3HaKOMCTBO C
buznYeCKUM CM
3HAKOMCTBO C T
COCTABJICHUIO
3aJJaHHOU TOYKE
dbopmupoBanue
JJIEMEHTAPHBIX
BJIaJICHHUE IPABI
Y 9aCTHOTO JIBY
3HaK MMPOU3BO/IE
¢dopmupoBanue

byHKIH;

15



— oOydeHue mpwHI
yOBIBAaHUS /IS F
— 3HAKOMCTBO  (
CTallMOHAPHBIX
JIOCTaTOYHBIMH
— 0o0y4eHue MouC
— o0yuyeHHe Haxo
GYHKIIUA € TTIOM
Memanpeomemmul
— HCIOJB30BaHHE
oTpeseNieHus! Ct
MOMEHT BPEMCH
— YCTaHOBIICHHE (
JJAaHHOM TOYKE
rpaduky QyHKII
JIuunocmmnuie yenu
— BOCIHTaHUE Ma
KHU3HU M JICATE
(JTobaueBckwmii |
— pa3BuTHe adbCTp
0 0ecKOHEUYHO 0
— pa3BUTHE TBO
CaMOCTOSITEIIbH(

VI.

INOBTOPEHHUE

12

Pewmenune 3aJaHul Ha npeoOpa3oBaHue
TPUTOHOMETPUUYECKUX BbIpakeHUH. Perienne mpocreimumx
JMHENHBIX, KBaAPATHBIX, TPUTOHOMETPUUYECKUX ypaBHEHUI.
Pemenne 3amay Ha 4acTM W JOJM, DPEIIEHUE 3alad Ha
npoueHTsl. Pemenne 3ai1ay Ha yreHue rpaduKoB (PYHKIHM.
[IpuMeHATh 3HaHUA O MPOU3BOAHOM K HCCIEJOBAHHIO
CBOMCTB (DYHKIIMI.

Ilpeomemnuie yent

— yMEThb peulars
JEMO EI'D (6a
Memanpeomemmnul
— yMEHHE CcaMmocC
CTaBUTh U (or
IIO3HABATEJILHOI
CBOEH IO3HABAT

— yMEHHE CaMOoCT
TOM 4YHCIE aJ
3¢ deKTUBHBIE
3a1aq;

— pa3BUTHE YMCHI
U KOPPEKTUP
CHCTEMaTH3aIIH]
IIKOJIE;

— (opmupoBanue
KOHTPOJIUPOBAT
BBITTOJIHEHHUH 32

JIuunocmmnuie yenu

— (¢opmupoBaHue
paboT pa3HOro

— pa3BUTHE TBO
CaMOCTOSITEIIbH(

UTOI'o

102

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHA.

16



I'naBa/ Conep:xkaHue MaTepHuaja

KoJu-Bo
JacoB

Hean o0y4enus

CTEIIEHHU U KOPHU. CTEIIEHHBIE ®@YHKIIUHU

16

[ToHnsiTie KOpHS N-i CTENEHW W3 JCHUCTBUTEIBHOTO YMCIIA.
@Oynkiun Y =X , ux cBoiictBa u rpaduku. CBOKCTBA KOPHS

N-it crenenu. IlpeoOpa3oBaHue BbIpaXXEHU, coaepKallux
panukanbl. OO000LIEHHE MOHATHS O IIOKa3aTele CTEHEeHH.
Crenennble (yHKIMH, UX CBOWCTBA U TPapHKH.

Ilpeomemnoie yen

BBEJICHUE MOHS"
€ro CBOICTB;

M3y4YEHHE CBOMC
3HAUEHUsX N;

BBEJICHUE IIOHS
AHATUTUYECKUM
pa3BUTHE yMe
coJiepKalIuX pa

Memanpeomemmnul

oOyueHue  mp
POTEKAFOIIHUX I
pa3BUTHE YMEHI
0 HW3YYCHUIO
UCTIOJIb30BATh
MIOCTABJICHHBIX ]
(dhopMHupoBaHHE
MIOUCKY METO/IO]
pasBUTHE KpU1
TepIpeTaIH
HUCTOYHUKOB,;
pa3BUTHE YMEE
npooeM.

Jluunocmmuoie ueau

dbopMupoBanue
YPOBHIO Pa3BUT!
pa3BuUTHE CTpe
BETCTBEHHOM JI€

MNOKA3ATEJIBHASA U IOTAPUO®OMHUYECKAS
OYHKIIMHU

26

X o
ITokazatensHas pynknus Y = a , ee cBOWCTBA U rpaduk.

IlokazarenbHble ypaBHEHUsS W HepaBeHCTBA. [loHATHe

norapu¢ma. Jlorapupmudeckas Gpynkuus Y = Ioga X, ee

CBOMCTBA u rpaduxk. CaoiicTBa jorapu@mos.
Jlorapudmuueckue YPaBHEHHSI. Jlorapudgmuueckue
HepaBeHcTBa. [lepexoa K HOBOMY OCHOBaHHIO Jorapudma.
JuddepenunrpoBanue nokasareabHONH U JOrapuPMHUECKON

G YHKIHH.

Ilpeomemmnuie ueni

BBEJICHHUE MOHS
IIOCTPOEHHE TPA
o0yyeHue pel
CUCTEM) aHAJIUT
BBEJ/ICHHE TTOHST
U3Y4EHUE CBOMC
IPUMEHEHHE CB
TOXJIECTBA JUIS
BBIYHCIICHUSIX;

BBEJ/ICHHE TTOHST
npuMeHeHue ¢c
TSl BBIYKCIICHU
VICTIOJIb30BaHUH

17



— BBEJICHHE TTOHS
J0rapupMHUECK
— o0yueHHe perie
UX CHCTEM ¢
HAXO0XJICHUIO
ypaBHEHUH.

— pa3BHTHE yM
norapudmugeck
MemanpeomemHbl
—  MOJICIIMPOBAHUE
MOHEHIINATBHOY
MOKa3aTeJIbHON
— HCCJEIOBAHUE |
3aKOHaM  IOKa
MOKa3aTeJIbHOMN
— pacudpeHue B
CBOMCTB JIOTaf
YaCTHOTO CTeIre
CTerneHen);

— o0ydeHue mMoJe.
3aKOHaM  JKCIT
CO3JJaHHBIX MO
— OCO3HaHUE B3a
€CTECTBEHHOTO |
JIuunocmuvle yenu
— pa3BHUTHE aHal
HaOJIFOJEeHU 3a
— Ppa3BUTHE HCCIIE
OyaylUx TBOpY
— COBEPIIECHCTBOB
— pacumupeHue Cf

SI3BIKA;

— pacumMpeHue mp

— COBEPILEHCTBOB
JIEUCTBUIL.

ITEPBOOBPA3HAS U UHTET' PAJI

[TepBooOpaznasa. OnpeneneHHblil HHTerpai

Ilpeomemmnuie ueni
—  O3HAKOMJICHHE (
epBOOOpa3HOi
— O3HaKOMJICHHE
MIPUMEHEHHIO
epBOOOPA3HBIX
— (opmupoBanue
C TOHSATHEM O]
IUTOIAAHN KPHBC
Memanpeomemnul
— BbIABIEHHE ]
HaXO0XKJICHHUE T
— TpUMEHEHHE WH
HPU3MBI, TUpaM
— I[pUMEHEHHE UH

18



PEIICHUE 3a1a4

Jluunocmmuvwie yenu

Pa3BUTHE BbIUNC
paciipeHue p

IJIEMEHTBI MATEMATHYECKOU
CTATUCTUKHU, KOMBUHATOPUKH U TEOPUU
BEPOSITHOCTEN

45

Craructudeckass  oOpabotka  gaHHbIX.  [Ipocreiimue
BEpOSTHOCTHBIE 3anaud. CoueTaHus W  pa3MEIICHUS.
®opmyna 6uHoma Hprorona. CriydaiiHble COOBITHS W HX
BEPOSITHOCTH.

Ilpeomemmnuie yent

OBJIaJICHUE OJIHE
COCTMHEHUH (KC
3HAKOMCTBO C P:
3HAKOMCTBO C II
JIEMOHCTPALIUS

(bopMyIIBI YMCH:
BJIQ/ICHUE IOHS

dbopmymy 1S B
1o N, yMeTh Mp¥
BJIaJICHHUE TIOHS

n. 3uanue Gopn

COUETAaHUU U3
pelIeHNH 3a1a9
3HAKOMCTBO C
COOBITHI;
BBEJCHUE IIOH
NOHUMAHUU) U
COOBITHS C OUYEB
3HAKOMCTBO C T¢
COOBITHII M ec
BEPOSATHOCTH IIf.
3HAKOMCTBO C T¢
COOBITHI;
WHTYUTHUBHOE Bl
0o0y4YeHHue Haxo:
HE3aBHCUMEIX B

Memanpeomemnul

3HAKOMCTBO ¢
TTO3BOJISIFOIIICH &
MpUMEHEHUE K
JIMHTBUCTHUKE, I
JIEKOTUPOBAHUS
YMEHHUE BBIYHCII
dbopmupoBanue

Jluunocmmuvwie uenu

pa3BUTHE aHAIU
WHTETPUPOBAHU
CaMOCTOSITENTbH(
dopmupoBanue
YPOBHIO HayKH;

19



— BOCTIHTaHUE TIa’
KUZHU U JIEATE
(MapxkoB A.A.,
I'menenko b.B.

— Ppa3BUTHE CIIOC
JIFOIBMU B TIPOIL

YPABHEHUSA U HEPABEHCTBA. CHUCTEMBI
YPABHEHUI 1 HEPABEHCTB

17

PaBHOCHIBHOCTD ypaBHEeHHIA. OO1IHE METOABI pPEIICHUS
ypaBHEHUH. PelieHne HepaBeHCTB ¢ OHON TEPEMEHHOM.
VYpaBHEHMS 1 HEPABEHCTBA C ABYMsI IEPEMEHHBIMHU.
CucreMbl ypaBHEHUH. YpaBHEHUS U HEPABEHCTBA C
napaMeTpami.

Ilpeomemmnuie 1
— BBEJCHHE OIIpe
CHUCTEM) W ypaBl
— BBEJCHHE MOHS
CHUCTEMBI);
— TMpUMEHEHHUE
CBOWCTB PaBHOC
— 00y4eHue MeTo)
Memanpeomem
— Ppa3BUTHE yMEHI
0 HW3YYEHUIO
UCIIOJIb30BATh
MIOCTABJICHHBIX |
—  (dopmupoBaHHE
MOMCKY METO/IO]
— pasBHUTHE KpH
UHTEpIpEeTaInH
HUCTOYHUKOB;
— pa3BHUTHUE YMEE
npoOeM.
Jluunocmmuoie u
— (opmupoBanue
YPOBHIO pa3BUT]
— pa3BUTHE CTP!
OTBETCTBEHHOU
— pa3BUTHE CTPX
OTHOILLICHHUIO K
YCIIEHIHOM 1po(

VI.

SAK/IIOYUTEJIBHOE  ITOBTOPEHHME  KYPCA
AJITEBPbI n HAYAJ AHAJIN3A nPu
MOATOTOBKE K UTOIOBOM ATTECTAIIMA 11O
MATEMATHKE

26

Pewenne MIPOCTEUIINX JIMHENHBIX, KBa/IpaTHBIX,
pallMOHANIBHBIX, MOKa3aTeJIbHBIX U  JIOTapUPMHUUECKUX
HEpPABEHCTB. Urenue rpadukoB 3aBUCUMOCTEM,
UHTEpIpeTanus HHQOpMalUM, MpPEICTAaBICHHON Ha HHX,
yMeHHE JienaTh BbIBOABL. MHTepnperanus HHPOpMAINH,
NPEJICTaBICHHON Ha JauarpaMmax M B TaOlMlax, yMEHHeE
nenath BbIBOJBL. DPyHkuuu. CpoiictBa ¢yHkuuid. I'paduku
¢ynkuuii. ['eomerpuyeckuit u  QU3MUECKUH  CMBICT
pou3BOAHON. [IpuMeHeHne TPOU3BOAHON K UCCIEA0BAHUIO

IIpeomemmnoie yent
— YMETh pemaTh °
JIEMOHCTPAITHOF
— BIAACTh METO]IA
MemanpeomemHbl
— yYMEHHE CcaMoC
CTaBUTh U (O
MO3HABATENbHOI
CBOEH MO3HAaBaT
— YMEHHE CaMoCT
TOM YHCIIE aJ

20



¢ynkuunii. Pemenune 3anay Ha Temy: «l[loHATHE BEpOSATHOCTH.
IIpakTHueckue 3amadyd  HAa BBIYKMCICHHE BEPOSTHOCTEH.
bopmyIb
BEpOSTHOCTEW». Pelienne 3a1a4 Ha BBIYUCIICHUE 110 JTaHHBIM

[Ipocreiimne  npaBuwia " BBIYUCIIEHUS
dopmynam. JlelicTBUTENbHBIE 4YHCIA U KOOpJIWHATHAs
npsimasi. Pemienue 3agau Ha BHIOOpP BEPHOTO BBICKA3bIBAHUS
110 JAaHHBIM YCJIOBHAM 3a1anus. [losunmonnas 3anuce yucia,
MPU3HAKU JICJIMMOCTH HATypaJbHbIX 4YHUCEN. OJIEMEHTBI
KOMOMHATOpUKU B

pellleHuu  3ajad.

HCCJIeIOBaHNE MaTEMAaTHISCKUX MOICIICH.

IToctpoenune wu

3¢ deKTUBHBIE
3a1ad;
pa3BUTHE YMEHI
U KOPPEKTUD
CHCTeMaTH3allH]
IIKOJIE;
dbopmupoBanue
KOHTPOJIUPOBAT
BBITIOJTHCHUH 32,

Jluunocmmuoie uenu

dbopmHpoBaHUE
paboT pa3HOTO
pa3BUTHE  TBO
CaMOCTOSITEITbH(

UTOoro

136

I'eomeTpus, 10 knace

Ne I'naBa/ Conep:kanue MmaTepuaJa Kou-Bo | Llean 00yyeHus
IL./11. 4acoB
|. | MOBTOPEHMUE. BBEAEHUE B ITPEJMET 10

TpeyroabHUKH, KJ1accupuKanus TPEYTOJIbHUKOB,
3aMeyaTelibHble JIMHMM W TOYKM B  TPEYrOJIbHUKE.
PaBHOOE/IpeHHBI U PABHOCTOPOHHUH TPEYrOJbHUKH HX
cBoiictBa. OKpYyKHOCTb, BIIMUCaHHasi B TPEYrOJbHUK,
OKPY’KHOCTb, OIIICAHHAs OKOJIO TPEYTOJbHUKA.

PaBenctBo u momoOue TpeyroabHUKOB. CpenHsis JHMHUS

TPEYTroJIbHUKA. ITpssmoyronbHbIE TPEYrOJbHUKH.
Tpuronomerpuueckue (yHKIUU OCTpbIX yrioB. [liomans
TPEYTroJIbHUKA.

UeTbIpEXyroNbHUKH, KIacCU(PUKAIUS UYEThIPEXYTOIbHUKOB,
CBOICTBA U NPU3HAKU MapajuIelorpaMMa, NMpsIMOYTOJIbHUKA,
KBazipata, poM0Oa. Tpaneuusi, cpeiHss JTUHUS TPANeIUH.

OKpy’KHOCTb, BIIUCAHHAS B YETBIPEXYTOJIBHUK. OKPYKHOCTb,
ONMCaHHAasl OKOJIO YEThIPEXYTroabHUKA. DOPMYIIBI IIIOIIAIEH

YETBIPEXYTOJIBHUKOB.
OKpy’>KHOCTb. YTJIbl U OTPE3KH, CBSI3aHHBIE C OKPY>KHOCTHIO.
IIpenmer  ctepeomeTpun.  AKCHOMBI  CTEPEOMETPHH.

HCKOTOpHe CICACTBUA U3 aKCHOM.

Ilpeomemmnoie yenn

CHCTeMaTH3allu:
MeauaH, OucceK
BJIJICHAE TIOH:
IPUBOJUTH  IIP!
CBOMCTBA U T
TPEYTrOJbHUKOB:
yMEHHUE J0Ka3
€IMHCTBEHHYIO
€/IMHCTBEHHYIO
ymeHue  (opm
TPEYTrOJILHUKOB,
YMEHHUE BBIPaXK:
OJIHY U3 JIaHHBD
YMEHHUE  BBIBO
TPEYTroJbHUKOB:
ymeHue (opmy:
MPSIMOYTOJTHHHK
yYMEHHE BBIBOJIH
Tparenumy;

yMmeHue GopMmyr
BITUCATh B YETHI
yYMEHHE BBIBOJTU
napansenorpam
yMmeHue ¢Gopmy
yriaax, o0 yri
HepECEKAIOIUX
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dopmynbl s
MPOBENEHHBIMHA
YMEHHUE Iepeun
npsiMasi, TTOCK(
PpacIoIOkKEHUN
OKpY>KarOLLIEH C;
ymenue Gopmy
MPOXOJIAILIECH Ye
0 IUIOCKOCTH, T

Memanpeomemnul

IMOJATOTOBKA K I
B OCHOBHOM IIII
MaTeMaTH4eCcKO
pa3BUTHE YMEHL
U KOPPEKTHUD
CHCTEMAaTH3aIIH]
IIKOJIC;

Juunocmuoie uenu

CUCTEMAaTH3AIIH:
HIKone, JUist 3
YCIEIIHOW MOJT
pPa3BHUTHE TOTOF
YKU3HU, KaK YCII
B BbIOpaHHOM CC
paciMpeHue I
reoMeTpuH (Hay

MAPAJLIEJIBHOCTD MPSIMBIX U INIOCKOCTEM

16

[TapayienbHOCTH  TPSIMBIX,  OPSAMOM M IUIOCKOCTH
(mapajuienbHble  MpsIMBIE B IPOCTPAHCTBE, IMPU3HAK
NapajuIeIbHOCTHU NPSAMBIX B IpocTpaHcTBe). [lapamiensHocTh
IPSIMOM U IIJIOCKOCTH. B3anMHOE pacnosiokeHue npsiMbIX B
npoctpancTBe. CkpemuBaromuecs IMpsiMble.  YTJIbl €
COHAIIPaBJIICHHBIMU CTOpOHaMH. B3anMMHOE pacnosiokeHue
OpsIMBIX B MPOCTPAHCTBE. YTOJI MEXIYy MPSMBIMU.
[TapamneneHple  miockoctd. CBOMCTBa — MapallIeNIbHBIX
mockocreit.  Terpasap. Ilapamnenenunen. Iloctpoenne
CEUEHNI TeTpaj’apa U Mapajiesenumnea.

Ilpeomemmnoie yent

dbopMupoBanue
JI0Ka3aTeIbCTBO
dopmupoBaHue
PacIoIOKEHUS
JI0Ka3aTeIbCTBO
MJIOCKOCTH (CBO
dopmupoBaHue
PacIoIoKEeHUs
BBEJICHUE TIOHS
TEOPEMBI, BBIPE
TEOPEMBI O

CKPELIMBAIOIII
BBEJICHUE IIOH
TEOpEeMBI 00 yTJ]
dopmupoBanue
JI0Ka3aTeIbCTBO
HapasieNbHbIX |
dopmupoBanue
JIEMOHCTpAIIHS 1
3THX (PUTYp Ha |
CITydaeB B3aHV
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IPOCTPAHCTBE,
napaieseuine
— BBEJCHHE TIOH:
(mapasnienenuri
3HAKOMCTBO C M

Memanpeomemmnul
— YMEHHE pacro3
FEOMETPUUYECKH
CBOMCTBA IIPU M
Jluunocmmuvwie uenu
— pa3BHUTHE TIPOC
M3YYEHUU MHOTY

NEPHEHIUKYJISAPHOCTD IIPSIMBIX U
IIJIOCKOCTEM

18

[lepnenaukynspHbie psiMble B IIPOCTPAHCTBE.
[TapannensHble OpsIMbIE, NEPHEHAUKYISIPHBIE K TNIOCKOCTH.
[Ipu3Hak mNEpHEHIUKYISIPHOCTH TMPSAMOM M IIOCKOCTH.
Teopema o0 nOpsAMOW, NEPHEHIUKYIAPHOW ILIOCKOCTH.
PaccrositHue or TOUKM 40 IIOCKOCTH. Teopema o TpEX
MEPICHANKYIISIpaX. YTod MEXAY MPSAMOM M IUIOCKOCTBIO.
JByrpannbiii yron. Ilpu3Hak nepneHAUKYISPHOCTH ABYX
IIJIOCKOCTEM. [IpssMOyTOJIBHBIN napajuieIenuIe.
Tpéxrpannsiil yroj. MHOTOrpaHHBIN yroJl.

Ilpeomemmnoie yent
—  JI0Ka3aTeJIbCTBO
HEPIEHIUKYJIISP
CYLECTBOBAHUH
JTAHHYIO TOUKY I
— peuieHue 3ajay
NEPIIECHIUKYJIIP
— BBEICHHE IIOHS
IPOEKIIUN HAKII
1apaJuIeIbHbIMI
IJIOCKOCTBIO, M¢
— JI0Ka3aTeJbCTBO
€€ IIpU peLICHUI
— BBEICHHE IOHS
IJIOCKOCTb;
— BBEJCHHE MTOHS1
— BBEJCHHE IOHS
YTO TaKOE€ Yroj
Ipeienax OH U3
— (opmupoBanue
IJIOCKOCTSIX,
NEPIIEHIUKYJIISP
— OIpenescHHe I
YTBEPKJICHHUM O
— BBEACHHE IO
JI0Ka3aTeNbCTBO
TPEXTPAHHOTO Y
TEOPEMBI O CyM!
Memanpeomemnul
— YMEHHE PACIIO
NapaJuIEIbHBIE 1
U TepeceKarol]
IUIOCKOCTBIO;
— YMEHHE pacno3
FeOMETPUUECKU
CBOMCTBA IIPU M
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Jluunocmmuvwie uenu
— pasBUTHE IIPOC
M3yYEHUH MHOT

MHOI'OI'PAHHUKH

12

ITonsitne mHororpanHuka. [Ipusma. I'eomerpuueckoe Temo.
ITupamuna. IIpaBuiibHas nupaMuga. Y ced€HHas NUpaMuza.
[Toctpoenne  ceuenuit  nupamug.  Cummerpus B
npoctpancTBe. [loHsATHME MNpPaBMIIBHOIO MHOIOIPAaHHUKA.
DIEMEHTBI CUMMETPUU IPABUIIbHBIX MHOIOTPAHHUKOB.

Ilpeomemnuie yen
— BBEJCHHUE IIOHS
MHOT'OI'PAHHHKA
— BBEJICHHE MOHAT
— BBEJICHHUE IIOHS
u300paKeHHe I
— OIpelescHue I
IIPU3MBI;
— BBEJEHHUE IO
3JIEMEHTOB;
— OompeleseHue I
YCEUEHHOMU ITHP:
— BBEJCHHUE IIOH
YTBEPKIACHUHN O
TEOPEMBI O IUIOL
— peLIeHHE 3aaay
nUpaMuJamMu, 3¢
— ONpelEeIeHUEe TC
MJIOCKOCTH ), 1€}
— BBEJCHHE IOHS
JI0Ka3aTeJIbCTBO
TPAHSIMU KOTOP
BU/IbI IPABUIIbH
Memanpeomemnul
— JI€MOHCTpauus
CUMMETPHUU B HU(
— YMEHHE pacno3s
T€OMETPUYECKH
CBOMCTBA IIPU M
Juunocmuule yenu
— pa3BUTHE TIPOC
M3YYECHUU MHOT'
— BOCIIUTaHHUE 3C]
MIPaBUJIbHBIX ME

INOBTOPEHHE

12

Pemienne 3agau Ha Tembl: «lIpaBunbHas nwupamuga, €€

aneMeHTsD»; «lIpaBunbHas TpeyronpHas nHUpaMuia, €€
JJIEMEHTBI»; «[IpaBuiibHas YETBIPEXYTOJIbHAS
(wectuyroiabHas) mUpamMuiaa, e€ aneMeHTbl»; «lIpu3ma u eé
anemeHTel. [Ipsamas npusma. IlpaBunbHas  mpusma.

[IpaBunpHas TpeyroibHas npusmay; «llapannenenunen, ero
anemeHThI. [IpssMoyronpHbIi mapamienenumnen. Kyo.»

IIpeomemnoie yent
— yMETh pemiarsh 3
(AEMO) EI'D (i
— yMeTh pemarh
(IEMO) EID
napasuiesenure,
Memanpeomemmul
— yMEHHE CaMocC
CTaBUTh U or
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ITI03HABATEJIbHOI
CBOEH IO3HABAT
YMEHHE CaMOCT
TOM 4YHCIIe aJ
a3 exTUBHBIC
3a/1ay;
pa3BHUTHE YMCHE
U KOPPEKTHUP
CUCTEMAaTH3AIIH]
HIKOJIE;
dbopmHpoBaHUE
KOHTPOJIMPOBAT
BBITNIOJTHEHHUH 34,

Jluunocmmuowie uenu

— (dopmupoBanue
paboT pazHOroO
— pPa3BHTHE TBO
CaMOCTOSITEITbH(
HUTOI'O 68
I'eomerpus, 11 kiace

Ne I'naBa/ Conep:kaHue MaTepHajia Kou-Bo | Ileqtn 00yueHus
IL/1L. 4acoB
I OUJINHAP, KOHYC U HIAP. 14
[Tonsatne wwimHApa. llnomans MOBEPXHOCTH LUIMHIpA. Ilpeomemmnoie yent
ITonsTue KOHYCa. HJ'IOI_I_[aI[L IMMOBEPXHOCTHU KOHYCa. — BBCJIACHUC ITOHA]

VYceuénnsiii konyc. Cdepa u map. BzaumHoe pacnosnoxenue
chepsl U mockocTu. KacaTenbHas MIOCKOCTh K cdepe.
[Tnomane cdepsl. BzaummHoe pacmnonoxkenune cdhepsl u
npsimori.  Cdepa, BhoucaHHas B IWJIMHIPHYECKYIO
noBepxHoctb.  Cdepa, BnucaHHass B KOHUYECKYIO
noBepxHOCTh. CedeHUs IUIMHAPUIECKONH TOBEPXHOCTH.

U OCH, H300p:
MPOXOIAILIEH Ye
OTIpeIeIICHUE TI
bopmynbl s
VIIMH/IPA,
BBEJICHUE TIOHS
BEPIINHBI U OCY
IIPOXOMSILEH Ye
OTIpeieNIeHUe T
BBIBOJ (DOPMYIIE
KOHYCca.
BBEJICHUE IIOHS
BBIYUCIICHHSI T
KOHYCa;
ompezaeneHue c(
UCCIIeIOBaHHe
JI0Ka3aTeIbCTBO
IUIOCKOCTH;
BBEJICHUE TIOH:
BBIYUCIICHHSI T
WCCIICZIOBAHUE E
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— BBEJCHHME IIOH
(KOHMYECKYIO) T
— HCCIIEI0BAaHNUE B
IIOBEPXHOCTH;
— peleHue 3aja
IIOBEPXHOCTU 1
B3aUMHOTI0 UX
Memanpeomemmboi,
— YMEHHuE pacno3
reOMETPUYECKU!
IIPU MOJIEIIUPOB
JIuunocmmnute yenu
— pa3BUTHE IIPOC
U3y4EHHH TEIl B

OBBEMBI TEJI

16

[Tousitrie 06béMa. OOBEM IPSIMOYTOILHOTO
napauienenunena. O6uém npsamoit npusmbsl. O0BEM
nuIuHApa. Beraucienne 00bEMOB Tell ¢ TOMOIIBIO
uHTerpana. O6bEM HaKIOHHOM npu3Mbl. O0BEM MUPAMUIBIL.
00béM koHyca. O0béM mapa. OOBEMBI IIAPOBOTO CETMEHTA,
[IApOBOTO CJI0A U IIapoBoro cekropa. Ilnomans chepsl.

Ilpeomemmnoie yent

— BBEJICHHE MOHST
00BEMOB U
MPSIMOYTOJIBHOT

— OmpeleieHUue v
HaKJIOHHOW mpy
YCEUYEHHOTO KOF

—  JIOKa3aTeNbCTBO
dbopMysBl  TUIO!
IIAPOBOT0 CEKTC

Memanpeomemmul

— YMEHHE MO/
MIPOCTPAHCTBEHI
pe3ynbTar;

— pa3BUTHE CIIOC
PELICHUS MTPAKT!
METO/IBI.

Jluunocmmuvwie uenu

— pa3BUTHE TIPOC
U3y4EHHH Tell B

BEKTOPBI B IIPOCTPAHCTBE

[TonsstTue BekTopa. PaBeHcTBO BekTOpoB. CnokeHHe u
BbIYUTAHUC BCKTOPOB. CYMMa HECKOJIBKMX BCKTOPOB.
YMHOXE€HHE BeKTOpa Ha 4uciio. KoMItaHapHbIE BEKTOpHI.
IIpaBuno napammenenunena. PazmoxxeHue BEKTOpa IO TpeEM
HEKOMIUIAHapHBIM BEKTOPaM.

IlIpeomemmnuie yen

— BBEACHHE IOHS
BEKTOPOB;

—  (opmupoBaHue
BBIYUTAHUS BEK
¥ MpaBuJia napa

— BBEJCHHE OIlep?
BEKTOPA Ha YHC]

— OIpeneseHue
YTBEPKACHHUS O
napasuiesienure,

— JI0Ka3aTeJbCTBO
JTAHHBIM HEKOMI

Memanpeomemnul
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YMEHUE IMpUMEH
3az1ay;

YMEHHE NTPUMEH
MOJIEJINPOBAHUY

Jluunocmmuvwie uenu

paciivpeHue I
METO/I0B B pa3il

METOJA KOOPJANHAT B ITPOCTPAHCTBE.
ABUKEHMUA.

14

[IpsimoyronbHasi cucTeMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunarel Bektopa. CBs3b MeXAy KOOpAMHATaAMU
BEKTOPOB M KOOpAMHATamu Toyek. [Ipocreiimue 3amaun B
KOOpAMHaTax. YpaBHeHUE cepbl. YToa MEXKAY BEKTOPAMH.
CkassipHOE TpPOM3BENEHUE BEKTOPOB. BbluncieHue yrios
MEXAY NPSAMBIMA M IUIOCKOCTAMH. YpPaBHEHHE IIOCKOCTH.
[enTpanbHas cummerpusa. OceBas cCUMMETpUsi. 3epKajbHas
cummetpusa. [lapamnensubiii  nepenoc. IIpeoOpazoBanue
ox00us.

Ilpeomemmnoie yent

BBEJICHHE MIPSIM
OTIPEJICIIEHUE KC
JI0Ka3aTeIbCTBO
JIByX BEKTOPOB,
KOOPJIMHATAX BC
BBIBOJT (hOPMYIT
JUTMHBI BEKTOPA.
BBIBOJI YPaBHCH
TOYKE;
oTIpeNieNieHue y
BEKTOPOB, JOKa’
OTIPEICIICHUE YI
TUTOCKOCTBIO C T
¢dopmupoBanue
JIAHHYIO TOYKY I
¢dopmupoBanue
TUIOCKOCTH,
IPUMEHEHHE Be!
dopmupoBaHue
ce0s, paccMorT]
JIBMKEHUEM TIPC
oTpeieNieHue
CUMMETpHS, 3€
000CHOBaHUE T
SIBJISIFOTCSI JIBUK
BBEJICHHE  TIOF
npeoOpa3oBaHU
HOHATHS  TIOJIC
peoOpa3oBaHu:
npeoOpazoBaHu

Memanpeomemnul

pa3BUTHE YMEHE
WA HaXO0XJICHH
CBOMMHU KOODPIH
dopmupoBanue
IUIOCKOCTH U [
3aJJaHHBIMH B CF
pa3BUTHE YMEH
NPUKJIAJIHBIX 32,

Jluunocmmuoie uenu
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pa3BUTHE CIIOC
peuieHuss mpak
U3Y4YCHHBIX MET
OCO3HaHUE B3a
€CTECTBCHHO-HA

SAK/IIOYUTEJIBHOE ITIOBTOPEHUE KYPCA
TEOMETPHUH ITPY MMOATOTOBKE K U'TOT'OBOM
ATTECTAIMHA 11O MATEMATHUKE.

18

Pemenne 3agau no Tteme: «lunuHAp, €ro 3JIE€MEHTHI.
[Tnomane noBepxHOCTH WMIHHIPA»; «KOHYC, €ro 2J1eMEHTHI.
[Tnomanpr mnoBepxHOCTH KOHYca»; «Cdepa u map, ux
aneMenThl. Ilnomans chepbl 1 00bEéM mapay; «llmomans
NOBEPXHOCTU NpU3Mbl. OOBEM npu3MbD»; «O0BEM HUIMHApPA
U KoHycay; «M3MeHeHue ruomaau U oobéma GuUrypsl npu
M3MEHEHUU €€ pa3MepoBy»; «l'eomeTpuss Ha KJIETYATOU

Oymarey, «TpeyroiapHuK», «[Tapannenorpammy»,
«IpAMOYTOJIbHUK, KBaJpar, poMO», «Tpanenns»,
«OKpyXHOCTb M Kpyr», «BnucanHsle M OnucaHHbBIE
OKPY’KHOCTH».

IIpeomemmnwie yent

YMETh pEIaTh
(6a3oBBIi ypoBE

Memanpeomemmbi,

YMEHHUE CaMoC
CTaBUTh U QoOf
MO03HABATEINILHOI
CBOEH IIO3HABAT
YMEHHUE CaMOCT
TOM 4YHCIIe aJ
3¢ PeKTUBHBIE
3a/1ay;
dbopmHpoBaHUE
KOHTPOJIMPOBAT
BBITMIOJTHEHHH 34,

Jluunocmmuote uenau

¢dopmupoBanue
paboT pa3HOro
pa3BUTHE  TBO
CaMOCTOSITEIBH(
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