AHHOTaIUs K pado4uM MporpaMMam 1o MareMatuke B 5-11kmnaccax

1. OO0mas xapakTepucTHKA y4eOHOr0 mpeaMeTa
Maremaruueckoe 0Opa3oBaHie B OCHOBHOM LIKOJIE CKJIAIBIBACTCS U3 CICAYIOLINX COACPKATEIBHBIX KOMIIOHEHTOB (TOYHBIC Ha3BaHUS OJIOKOB):
apudmMeTuka; aaredpa; reoMeTpusi; 3J1eMEeHTbI KOMOHHATOPUKH, TCOPHH BePOSITHOCTEH, CTATHCTUKH H JIOTHKH.

B cBoeii COBOKYITHOCTH OHHM OTpaKaloT OOTaThlid OMBIT O0Y4YEeHHUs] MaTeMaTHKE B HAIlleH cTpaHe, yYUTHIBAIOT COBPEMEHHbIE TEHICHIIMN OT€YECTBEHHOH 1
3apy0eKHOH LIKOJIBI M O3BOJIAIOT PEAIN30BaTh IIOCTABICHHBIE IIEpe]l IIKOJIbHBIM 00pa30BaHUEM Le/IU Ha MHOOPMAILIMOHHO EMKOM U NPAKTUYECKU 3HAUUMOM
Mmatepuase. T coJepiKaTelIbHble KOMIOHEHTHI, Pa3BUBAsCh HA MPOTSHKEHUH BCEX JIET 00yUeHHsl, ECTECTBEHHBIM 00pa30M IepeIIeTaloTCs U B3aUMOAEHCTBYIOT B
y4eOHBIX Kypcax.

Apudmeruxa Auredpa I'eomeTpusn DJIeMeHThl JIOTMKH, KOMOMHATOPHKH, CTATHCTHKH H TEOPHH
BEPOSITHOCTEH
Apudmernka mpusBaHa | AnreOpa HameneHa Ha (GOPMHPOBaHHE MaTeMaTHdeckoro | I'eomeTpus — oQWH W3 BaXHEHIIMX | DJIEMEHTHI JIOTWKH, KOMOMHATOPUKH, CTATUCTHKH H TEOPHU
Croco0CTBOBATH anmapara Uil pelleHHs 3afad M3 MaTeMaTHKM, CMEXKHBIX | KOMIOHEHTOB MaTEeMaTHIECKOTO | BEPOATHOCTCH 00S3aTeIbHBI KOMIIOHEHTOM IIKOJIBHOTO
IPUOOPETEHUIO NIPEAMETOB,  OKDPYXAIOIIEH pealbHOCTH. JSI3bIk  anreOpel | oOpa3oBaHus, HeoOXxomumas Uit | oOpa3oBaHUs,  YCHIMBAIOIIMM  €r0  NPUKIAJHOE |
MPaKTUYECKUX HABBIKOB, | MOAYEPKMBAET 3HAYEHHE MAaTEMAaTHKM KaK s3bIKa U | MPUOOpPETEHUS] KOHKPETHBIX 3HAHUN O | MPAaKTHYEeCKOe 3HaueHue. OTOT MaTepual HeoOXOAuM,
HEOOXOJUMBIX JUISL | TIOCTPOEHUS] MAaTeMAaTHYECKUX MOJENEH, MPOIECCOB U SBICHUH | MPOCTPAHCTBE u HPaKTHYECKH | mpexzae Bcero, i (GopMupoBaHus —(YHKIHOHAIBHOM
MOBCEHEBHONH  JKM3HH. | peaibHoro mupa. OfHON U3 OCHOBHBIX 331a4 U3YYCHHs JreOpbl | 3HAYMMBIX YMEHHUH, (OPMHUpPOBAHMSA | IPAMOTHOCTH — YMCHMH BOCIPUHHUMAaTh M aHAJIM3MPOBATh
Ona ciyxuT Oasoif And | sABIsSETCS pas3BuTHE aITOPUTMHYECKOTO MBILIUICHUS], | SI3BIKA OTIHCaHUS 00BeKTOB | MHGOPMANNIO, MPEACTABICHHYI0 B pPAa3IMYHBIX (opMax,
BCETO JaNbHEHIIero | HeoOXOAMMOro, B~ YacTHOCTH, JUII  OCBOEHHMS  Kypca | OKPYXKAIOIIEro MHpa, Ul Pa3BUTHS | IIOHUMAaTh BEPOSTHOCTHBIM XapakTep MHOTUX pealbHBIX
N3y4YeHHsT MaTeMaTuKH, | HHOPMAaTUKH; OBJIAJICHUE HaBBIKaMU JNEOYKTHBHBIX | IPOCTPAHCTBEHHOTO BOOOpaXKCHHS M | 3aBUCHMOCTEH, NPOHM3BOIUTH MNPOCTEHIINE BEPOSTHOCTHEIE
crocoOCTByeT paccyxnenuii. [IpeoOpa3oBanue cuMBonMUecknx ()OpM BHOCHUT | MHTYHIIUH, MaTeMaTHYeCKOH | pacdeTbl. lI3ydeHHe OCHOB KOMOWHATOPHKH MO3BOJIHT
JIOTHYECKOMY pa3BUTHIO | CBOM crenu(uyecKkuid BKIaX B pa3BUTHE BOOOPAKCHWS, | KYJNBTYpBHl,  UII  JCTETHYECKOTO | ydalleMycsl OCYHIECTBIATh PaCCMOTPEHHE CIIydaeB, mepebop
u (dbopMHUpOBaHUIO | CIOCOOHOCTEH K MaTEMAaTHYSCKOMY TBOpUeCTBY. JIpyroii BaykHOW | BocIUTaHMs ydamiuxcs. V3ydeHHe | ¥ MOACYET YHClIa BapUAHTOB, B TOM YHCJIE B MPOCTEHIINX
YMEHUSI ~ TIONB30BAaThCS | 3aJaueil M3ydeHUs anreOphl sIBISIETCS MONMydYeHHE MIKOJBHUKAMU | TEOMETPHM BHOCHT BKJIAJ B pa3sBUTHE | MPUKIAAHBIX 3a1adyax. [Ipu n3ydeHHn CTaTHCTHKU M TEOPHU
aITOpUTMaMH. KOHKPETHBIX  3HaHMH 0  QYHKIMSIX KaK  BaKHEHIIEH | JIOrMYecKoro MBIIIUICHUS, B | BEpOSITHOCTEl 000raImaroTCcs MPeACTaBIECHHUS O COBPEMEHHOM
MaTeMaTH4IeCKOi MOAENN Uil ONIUCAHHSA U dopmupoBaHue HOHATHS | KapTHHE MHMpPa M METOJAX €ro MCCieloBaHus, (popMupyercs
UCCIICOBaHUS  Pa3HOOOPa3HbIX MPOLECCOB  (PaBHOMEPHBIX, | JOKa3aTe/bCTBA. [IOHUMAHUE POJIM CTATUCTUKU KAaK HCTOYHHUKA COLHUAIBHO

PaBHOYCKOPCHHBIX, SKCIIOHCHIIUAIBHBIX, TIEPHOJUICCKUX U [P.),
Uit (GOPMHUPOBAHUS y YyYaIIUXCs IPEACTaBICHUH O pPOJIH
MaTeMaTHKH B PAa3BUTUH IIUBUIM3ALIA U KyIbTYpHL

3HAUUMOH  HMHpOpMALA H|
BEPOSTHOCTHOI'O MBIIIUICHHUS.

3aKJIaAbIBarOTCs OCHOBBI

2. Mecro npeaMera B y4eOHOM IJIaHe
Ha u3yuenue MaTeMaTHKH Ha CTYIICHH OCHOBHOI'O OOILIET0 U CPeIHEro obImero oopa3oBanus oTBoAUTCS 1Mo 54 B Hemenmo ¢ 5 mo 8 kimacc. Mroro B rox — 1704acos.
C 10mo 11 «kmacc o 54acos B Hexemo. Mtoro B rog — 170uacoB. 9 knacc 6 yacos B Hemenro. Mtoro 2044aca.
Pabouass mporpaMma BbINIOJHSIET ABe OCHOBHBIE (PyHKIHH!

*  uHopMaMOHHO-MeTOAMYeCcKAsn (QYHKIIHS TTO3BOJIIET BCEM YUYACTHHKAM 00pa3oBaTelIbHOTO Tpollecca MOMYIUTh MPEJCTaBICHUE O MENSX, COJePKaHUH,
o0rieii crpateruu oOydeHvsl, BOCIUTAHUS U Pa3BUTHSI, YUAIUXCS CPEJICTBAMU JIAHHOTO YU4E€OHOTO MpeMeTa.

OpraHU3aHOHHO-TUIAHUPYIOIIAst GYHKIIUS MPEIyCMATPHUBACT BBIZCICHUE 3TAOB 00yUCHHS, CTPYKTYPHUPOBaHHE YUeOHOTO MaTepHraa, ONpeeICHUE ero
KOJIMYECTBEHHBIX M KAYCCTBCHHBIX XapaKTEPUCTUK HA KAXKIOM U3 3TAIOB, B TOM YHCIIC JJISl COEPKATEIHHOTO HAOJHEHUS IPOMEKYTOUHOM aTTECTAMHU YUaIUXCs




3. Poab MaTeMaTH4ecKOii MOATOTOBKH B 001eM 00pPa30BaHUH COBPEMEHHOT0 YeJI0BEKA CTABUT CJIeAYIONIHe IeJIn 00y4eHnsI MaTeMaTHKe:

*  OBrnaneHne KOHKPETHBIMH MaTeMaTHYECKUMHU 3HAHUSMH, HEOOXOIMMBIMU JIJIsl TPUMEHEHUS B IPAKTHYECKON AESITETFHOCTH, ISl U3YYECHUS CMEKHBIX
TUCIUTLUTNH, [Tl TPOJOIDKEHUST 00pa30BaHus,
e HMuTemnexTyanbHOE pa3BUTHE yUaIuXcs, ((OPMUPOBAHUS KAY€CTB MBIIUICHUS, XapaKTePHBIX JUII MATEMATHYCCKOU ACSITETLHOCTH U HEOOXOAMMOH IS
MIPOIyKTHBHOM JKU3HU B OOIIECTBE;
e dopMupoBaHHUE MPEJCTABICHUI 0 MATEMAaTHKE KaK YacTH 00IIeUeOBEeYeCKON KyIbTYPhl, TOHUMaHHS 3HAYMMOCTH MaTEeMAaTHKH JIJIsi O0IIECTBEHHOTO

nporpecca.

B Kypce MaTeMaTHKH M3y4YarOTCs CIEeAYIONMeE mpeamMeThl: «Matematuka» (5 — 6kmaccer), «Anredpa» (7 — 9xmaccnr), «Anrebpa u Havana aaamsa» (10 — 11
kiacchl), < eomerpusi» (7 — 11kmacchr).

Lean n3yyeHnst MaTeMaTHKu B 5 — 6

Lear u3ydyenus anaredpol B 7

Henp u3yuyeHus: anredpbl U HAYAJ

Hens nzydenus

Henn udyyenus

KJIaccax - O kimaccax anaimsa B 10 — 1lknaccax reomerpun B 7 — 9 reomerpun B 10 — 11
KJIaccax KJiaccax

CucreMaTuaeckoe pasButHe PazBuTHe CucreMaTHaeckoe H3ydCHHE CucreMaTuieck CucreMaTHaeckoe
TOHATHSL YHWCJa, BBIPAOOTKA yMEHHH | BBIYHCIUTEILHBIX byHKIAH Kak Ba)KHEMILIET0 | 06 W3y4YeHHUE CBOMCTB HU3y4YEHHE CBOMCTB
BBEITIOJTHATE  apu(MeTHUeCKne MeHCTBUSA | anre0pandecKux YMCHHH, | MATEMaTHYECKOTO OO0BEKTa CPEICTBAMHU | TEOMETPHUECKUX (UTYP TEOMETPUUECKUX TEI B
Ha/l YMCIIaMH, IEPEBOIUTh NMPAKTUUECKUE | YCBOGHHE ammapara ypaBHCHHH | anreOpsl u aHaIn3a. Kypc | Ha IUIOCKOCTH, | TPOCTPAHCTBE, Pa3BUTHE
3aa9d Ha SI3BIK MaTEMaTHKH, TOATOTOBKA | M HEPaBEHCTB KaK OCHOBHOTO | XapaKTepPH3yeTcs  cHcTeMarm3anmeil u | opMupoBaHme MIPOCTPAHCTBEHHBIX
YYaImxcsl K H3yYCHHIO CHCTEMaTHIECKUX | CPEICTBa MaTeMaTH4IeCKOTo | 0000meHreM 3HaHUH  ydYamwuxcs, | IPOCTPAHCTBEHHBIX TIpEICTaBICHUH,
KYpPCOB aJreOpsl ¥ TEOMETPHUH. MOJICIIUPOBAHMS ~ NPUKIATHBIX | U3YUYCHUEM TPUTOHOMETPUYECKOH, | MPEICTABICHUH, OCBOEHHE CII0CO00B

B xome wm3yueHus  Kypca | 3amad. MmoKa3aTedbHONH W JiorapuMUYecKol | pa3BUTHE  JIOTHMYECKOTO BBIYUCIICHUS
yuarnumecs Pa3BUBAIOT HABBIKH Kypc xapakrepusyercs | GyHKIHHA U UX CBOMCTB, TOXKICCTBEHHBIC | MBIIUICHUS u MPAKTUICCKH BaXKHBIX
BBIUMCIICHUI C HATYPaJbHBIMU YHCIAMH, | TOBBIIICHHEM TEOPETHYCCKOTO | MpeoOpa3oBaHKs  TPUTOHOMETPUYECKHX, | MOJATOTOBKA  ammapara, | TeOMETPHYCCKUX BEITHYNH
OBJIAJICBAIOT HABBIKAMH  JCHCTBUH C | YpOBHS OOydYeHUS, MPUKIATHON | TOKA3aTCIBHBIX, norapu()MUYCCKUX | HEOOXOIUMOTO JUIS | W JajbHEUIIee pa3BUTHE
OOBIKHOBEHHBIMH u JECSTHIHBIME | HaIpPaBJICHHOCTHIO. BBIPAXEHUH U WX MPIMEHEHHE K PEIICHUIO | M3YYCHHUS CMEXHBIX | JIOTHYE€CKOTO MBIIUICHUS
IpoOsIMH, MTOJIOKUTETHHBIMHI u COOTBETCTBYOIINX ypaBHEHHHA ¥ | AACIUILIINH. YYaIImuxcs.
OTPHUIATEIEHBIMU YUCIIAMH, TPOJOIDKAIOT HEPaBEHCTB.
3HaKOMCTBO c TeOMETPUUECKUMHI

TIOHATHUAMH.




Conep:xanue padoyeii mporpamMmel

Conep:xanue pagoyeii mporpaMmbl 1o MaTeMaTHKe

Yuciia 1 BBIYMCICHUS Beipa:kenus u ux YpaBHeHnus u DYyHKIHHA
npeodpazoBaHusi HEpPaBeHCTBA
Harypaneusle umcma. [lecsiTudHas cucreMa cuucieHHs. Apudmerndeckue IeUCTBUS C HaTypaubHeIMH uuciamu. CBolictBa | BykBeHHBIE Vpasuenue ¢ | IIpamoyronbHas
apudmeTnieckux aeiictBuid. CTeNeHb ¢ HATYPAIbHBIM IT0Ka3aTeIeM. BEIpaXKeHHs. YucioBble | OmHOU cucTeMa
Jlenmmrenu u kpaTHbIe yncina. [Ipm3naku genmumoctu. IIpocTere uncia. Pasnoxkenne qnciia Ha IPOCThIe MHOXKHTEINH. NIOJICTAHOBKU B | TIEpEMEHHOM. KOOpJHHAT Ha
OObikHOBeHHBIE poOu. OcHoBHOE cBOWCTBO Apobu. Cokpamenue apobGeit. CpaBHeHue apoGeil. Apupmernyeckue NeHCTBus ¢ | OyKBEHHbIE Kopuu IUIOCKOCTH.
OOBIKHOBEHHBIMHU JIp00siMH. HaxoxkieHne 4acTy YKciia ¥ YUCia 10 ero 4acTH. BBIPKEHNSI. ypaBHEHHSI. Kpyrossie u
Hecsituunbie npobu. CpaBHEeHHE OECSITHYHBIX Apobeil. Apudmerndeckue aeiicTBHs ¢ 0OBIKHOBEHHBIMH IpoGsimu. [Ipencrasnenue | Borumcnenus no | Pemenune cronbuaTbie
OOBIKHOBEHHBIX JIPO0eii AeCATUUHBIMH. bopmynam. yYpaBHEHUH ¢ | AMarpamMMBsl.
Cpennee apudmeTHuecKoe. BykBennas 3amKch | OHOM I'paduxu
Otnomrenust. [Iporopuum. OcHoBHOE cBoOlCTBO Iponopiyy. [IponopirionansHEIe 1 00paTHO MPONOPIUOHATIEHBIEC BETMIHHBL. CBOIfCTB MIepEeMEHHOH. peaNbHBIX
IMpouentsl. OCHOBHEIE 3aja4y HA TIPOICHTEL. apuUPMETHIECKIX MIPOLIECCOB.
Pemenne TeKCTOBBIX 33724 apU(PMETUIECCKUMH IIPHEMAMH. JEHCTBUH.
IMonoxxurensHBIe M OTpHLATeNbHEIE 4ncia. [IporuBomonoxusle umcna. Moxyns uucna. CpaBHeHuwe uncen. Apudmerndeckue | [TomoOHble craraemble.
JICHCTBUS C TIOJIOKUTEIBHBIMU U OTPULIATEIbHBIMH YHCIaMH, CBOUCTBA apU(PMETHUECKHUX CHCTBHUM. IpuBenenue mogoOHBIX
Panmonansasle yncna. M3o0pakeHne unces TOUKaMH Ha KOOPIUHATHOH npsiMoit. OKpyTJIeHHE HAaTypalbHBIX YHUCET M AECATHUYHBIX | CIAaracMbIX.
npobeii BrrunciieHus ¢ IOMOLIBIO KaNbKYJIATOPA
Copep:xxanue padoyeii nporpaMmbl 10 ajareope
Yucia U BBIYHCICHHS BeIpaxeHnusi 1 MX npeoOpazoBaHus YpaBHeHHUs M HEPaABEHCTBA DyHKIMH
CremeHb ¢  HaTypaJbHBIM  TIOKa3aTeneM. | BykBeHHble BbIpakeHHs. UHCIOBBIE IOJCTaHOBKM B OykBeHHble | JIuneitHoe ypaBHeHue. KBagpatHoe ypaBHeHue. | OyHKuus. O6nacth
OcHoBHOe  cBoiicTBO  apobu. Cokpamenue | BIpakeHUs. Brraucienus no gpopmynam. Qopmyna KopHEH KBaApaTHOTO YpaBHEHHs. | ompeneneHuss u obiacTh
Ipo0Oeit. Hecsatnunsle  npobu. IlIpsmo | CBolicTBa cTENeHM C HATypalbHBIM IOKasareleM. MHorowieHsl. | PemeHue palMoHaNbHBIX YpaBHEHHH. 3HA4YCHUM GyHKIUH.
IIPOIOPLUUOHAIILHEIC u obparno | [IpuBenenme mnomoOHBIX craraembix. CrokeHue, Bbuuranme u | Cucrema ypaBHeHWH. Pemenue cucrems! nByx | I'paduk GyHKIUH.
IIPONIOPIUOHANEHEIE BEIHIUHEL. YMHOXKEHHE  MHOTOWIEHOB.  PasnokeHMe  MHOTOWICHOB  Ha | JMHEHHBIX ypaBHEHUH C AByMs IepeMEHHBIMH. | Bospacranme, yObniBanme
Pemienne TEeKCTOBBIX 3agady apUDMETHUSCKHMMH | MHOXKHTEIM. KBajpaTHBIA  TpexwieH: BblieJNeHHE KBajapara | Pemenue HenmuHeHHbIX cucreM. I'paduueckas | QyHKuum, coxpaHeHue
MpUEMaMHu. JBY4JIEHA, pa3/I0KEeHNE HA MHOKHTEIH. MHTEPIpeTalys PElIeHNs] CHCTEM YpaBHEHHUH ¢ | 3HaKa Ha TPOMEXYTKe,
Pannonanbhble uncna. Mppanuonanshele yncia. | AnreOpaudeckue apobu. OCHOBHOE CBOMCTBO —aireOpanyueckoll | AByMs II€pEMEHHBIMH. PellleHHe TEeKCTOBBIX | HamOolbliee u
JlelicTBUTENPHBIE ~ YHCIHA. ITpubmmxenusie | apodu. CokpameHue npobeit. ClioxeHue, BBIYUTAHHE, YMHOXKEHNE M | 33/1a4 METO/IOM COCTaBJICHUS yPaBHCHHUH. HauMeHbIIIee 3HaUeHNUI.
3Ha4yeHHs. AOCONIOTHasT M OTHOCHTENbHas | jeneHue anreOpandeckux aApobeid. CTeneHb ¢ LeNnbIM MoKa3aTeneM U | UucioBble HepaBeHCTBa U HMX cBoiicrBa. | OyHkumu y = kx, y = kx

norpenrHocTd. [Ipuknaka U OLeHKa pe3yabTaToB
BBIUMCIICHUHA. 3amuch 4YHceNl B CTaHIAPTHOM
BUJIC.
KsanpatHsrit KOpEHb.
NpUOIMIKEHUE  KBaJPaTHOTO  KOPHS.
TpETbEeU CTENEHU.

JlecsTuunoe
Kopenn

ec CBOUCTBA.

CaolicTBa apUPMETHIECKOTO KBaJPATHOIO KOPHS U UX NPUMEHCHUE
TIpu IpeoOpa30BaHUH BHIPAIKCHUH.

Apudpmernueckas U TeoMeTpuyeckas mporpeccud. DopmyIbi
o0IIero uleHa M CyMMBlI N-IEPBBIX UJIEHOB apU(PMETHYEcKOd u
T€OMETPUUYECKON ITPOTPECCUM.

JIuHeiiHble HEpaBEHCTBA C OJHOU MEPEMEHHON
1 ux cucreMsl. KBajgpaTHble HepaBeHCTBa C
OJIHOH MEPEMEHHOM.

_ _l2 o _
+b,y=kKk,y=xy=
x3,y=ax2+bx+c,nx
CBOJCTBa U rpadUKH.




CrarucTuka. JJ1eMeHThI KOMﬁHHaTOpl/lKl/l 1N TCOPUU BEPOATHOCTH

Craructudeckue BennunHbl. [IpaBuia HAX0XKISHUs CTATUCTUYECKUX BEJIMYMH: pa3Max, MoJa, MequaHa, cpeaHee apudmernieckoe. COOp U rpyniupoBKa CTATUCTHYCCKUX JaHHbIX.
I'paduueckoe npepcraBieHNE CTATUCTHICCKON HHPOPMAITHH.
KoMOuHaIMK U3 KOHEYHOTO YKCia JIeMEHTOB. JlepeBo BO3MOXKHBIX BapuaHTOB. [lo/icueT 4nciia BO3MOXKHBIX BAPUAHTOB C MOMOIIbI0 KOMOMHATOPHOTO MPABUIIA YMHOXKEHHSI.

dakTopuan yncia.

Paznmmuunsre KOM6I/IHaHI/II/I 3JICMCHTOB: IEPECCTAHOBKH, Pa3MCIICHHUA, COUCTAHUA. dDOpMyna BBIYMCIICHHUS YHUCJIAa NIEPECTAHOBOK U3 N 3JICMEHTOB. dDOpMyna BBIYHUCJICHUSA YHCIIa
paSMeHIeHI/Iﬁ H3 N3IeMeHTOB 110 K. CDopMyna BBEIYMCIIEHUS YHCTIa COYETaHUM U3 N 3JeMeHTOB 110 K.
ﬂOCTOBepHOG 1 HCBO3MOXXHOC CO6I)ITI/I$I, X BEPOATHOCTD. OTHOCHUTEIbHAsA YaCTOTa cnyqai/iHoro coObITHS. Briuncienue BEPOATHOCTHU CHy‘IaﬁHOFO co0ObITHsI. PABHOBO3MOIKHEIE 1
6ﬂaFOHpI/I${THLI€ HUCXO/JHI. BepOHTHOCTL PAaBHOBO3MOXKHBIX COOBITHIA.

Copnep:xaHue padoyeii NporpaMmbl 1o ajreépe U HaYajaM aHaJIU3a

Bbruncienus u npeodpasoBaHus

YPaBHeHI([ﬂ U HEpaBeHCTBaA

DYyHKIHHA

J1eMEeHTbI CTATHCTHKH,
KOMOMHATOPUKH "
TEeOpUH BeposITHOCTEN

Kopens crenenn N. CTeneHb ¢ paloOHaIBHBIM ITOKa3aTeIeM
u ee cBoiictBa. [IpaBuna neiictBuii co crenensamu. Ilonsitue
0 CTENEHH C UPPALMOHAIBHBIM IT0Ka3aTeNeM.

Jlorapugm. CaoiictBa jorapudmoB. [ecsaTuunsie U
HaTypanbHble Jorapudmer. Gopmyna mepexona OT OJHOTO
OCHOBaHUS JIoTapu(mMa K Ipyromy.

ToxnecTBeHHbIE peoOpa3oBaHus HMppaLMOHANIBHBIX,
CTCIICHHBIX, MOKA3aTeJIbHBIX ~ M JIOTapU(MUYECKHX
BBIPAKCHUI.

CuHyC, KOCHHYC, TAaHIEHC U KOTaHICHC YHCIOBOIO

aprymenra. COOTHOLICHHS MEXIY TPUTOHOMETPUYECKHMU
GyHKUMSIME  OHOTO aprymeHTa. DOpMyNbl CIOXKEHUS H
crnencTBust u3 HUX. Popmyinsl nmpusBeaeHus. ToXIECTBEHHbIE
npeoOpa3oBaHus TPUTOHOMETPHIECKHUX BBIPAXKEHUI

UpparnyonanbHele  ypaBHEHUS.
IMoka3zarenbHbIE u
norapupMuUecKre ypaBHEHUsI.

Tpuronomerpuueckue
ypaBHeHUs; oOmue
pelieHns: ypaBHEHUH
sin x = a, cos x = a, tg X =

bopmybl

CHCTEMBl ypaBHEHUH C IBYMS
[IEPEMECHHBIMH.
IToka3arenbHble u

norapupMuIecKrue HepaBeHCTBA.
Hcnonb3oBanue rpadukoB uis
perieHus YpaBHEHHUIA,
HEPABEHCTB, CUCTEM.

Uncnossle Gpynxnuu. O61acTb ONpeneneHuss U MHOXKECTBO 3HaUCHUH
¢ynkumn. CpolicTBa (yHKIMK: HENpPEpHIBHOCTH, BO3pacTaHUE U
yOBIBaHHE, SKCTPEMYMBI, COXpPaHEHHE 3HAKA.

Tpuronomerpudeckne QyHKuuH (CHHYC, KOCHHYC, TaHTEHC U
KOTAaHTEeHC), UX CBOMCTBA. I'padMKu TPUTOHOMETPHUUYECKHUX (YHKIIHIL.
IMoka3zarenpHast u Jorapudmuueckas (QyHKIHHM, HX CBOMCTBAa H

3. TpaduKH.

[pousBognas ¢yHkmuu. ['eomerpuyeckuii U (UIUUECKUNA CMBICI
npon3BogHoi. Tabmna npousBoaHbIx. [IpaBmina qud depeHpoBanHms
CYMMBI, TPOM3BEAEHHS M YacTHOrO JBYX OGyHKuumi. IIpomsBoxHas
¢byukuuii Buma y = f (ax + b).

HccnenoBanne (QyHKIMHA C HOMOIIBIO NPOWU3BOIHON: HaXOXKAEHHE
9KCTPEMYMOB (DYHKLMH, HauOOJBIIETO M HAMMEHBILETO 3HA4YeHHI,
MPOMEKYTKOB MOHOTOHHOCTH. [TocTpoeHue rpadukoB GpyHKIHA.
[lepBooOpasnas ¢ynkuus. 3agada O IUIOMIAAW KPUBOJIMHEHHOU
Tpameuy.

IIpocreiimue
KOMOHMHATOPHBIE 3aadH
U UX PEIlIeHHE METOI0M

nepebopa.
Ucnonb3oBanue
KOMOMHATOPHBIX
dopmy.

Brraucnenue, B
MPOCTEUIINX ~ CITydasX,

BEPOSITHOCTH  COOBITHI
Ha OCHOBE IIOJCYeTa
YHCcIa UCXO0B.




Coaep:xanue padoyeii MPorpaMmbl Mo reoMeTpuu (OCHOBHAS HIKOJIA)

I'eomeTpuyeckne GUIypbl U UX CBOIiCTBa

IpencraBnenye 0 HA4IbHBIX MOHATHAX T€OMETPUH M TeOMETpUUECKUX Gurypax. PaBeHcTBO duryp.

OTpe30K, AnIMHA OTpe3Ka, CBOWCTBA AJIMHBI OTpe3ka. PaccTosHue mexny Toukamu. YTisl. Buasl yrios. CMexxHbIe U BepTHKAIbHBIE YITIBI UX CBOWCTBa. buccekrpuca yrna ee cBoiictBo. Benmuunna
yIJia, TpagycHas Mepa yria.

IMapannenshsie npsivble. [leprneHauKyIsIpHBIE NPSIMBIE TEOPEMA O MAPANIENBHBIX U MEPHEHIUKYIAPHBIX NMpAMbIX. CBONHCTBA CEPEUHHOrO MEPIEHAMKYIApAa K OTpe3Ky. PaccTosHuEe OT TOYKH 110
npsaMoil. PaccTosiHue Mexly napajuleNbHbIMU IPSIMBIMU.

TpeyroabHUK 1 ero smeMeHTsl. [Ipu3Haku paBeHCTBa TPEYTrodbHUKOB. BricoTa, Menuana, Grccekrpuca TpeyroibHuka. CBoiicTBa paBHOOEAPEHHOTO M PABHOCTOPOHHETO TPEYTrOJIbHIKOB. CyMMa yriioB
Tpeyrosipauka. Teopema ®Daneca. CpemHss JHHHS TPeyrojibHHKAa W ee cBoiicTBa. HepaseHcTBa TpeyronbHuka. CHHYC, KOCHHYC, TaHreHc W KortanreHc yria or 0° mo 18C. mpsmMoyrombHbIi
TpeyronsHUK. Teopema Ilugaropa. Pemenne npsMoyroiabHBIX TPEeyroJbHUKOB. Teopema cHHYcoB. Teopema KOCHHYCOB MOZOOHE TPEyroibHHKOB. IIpu3Hakm momobust TpeyronbHuKoB. [Tnomans
TpeyroJbHUKA.

Yetoipexyronpauku. [Tapannenorpamm. I[IpsmoyronsHuK, poM0O, KBafpar, Tpanenus U ux cpoiictsa. Ilnomany yersipexyroabHuKoB. OKpyKHOCTB U KpyT. KacaTenbHas K OKpPYXHOCTH U €€ CBOICTBA.
LlenTpanbHble U BIUcaHHbIE Yribl. ONMKCaHHas U BIMCAHHAs B TPEYTOJIBHUK OKPYKHOCTH. [lTMHA OKPYXKHOCTH M IyrH oKpyxHOocTH. ITnomanp kpyra. IlocTpoenus nupkyiem u nunerikoi. OceBas n
LEHTpaIbHAsK CHMMETPHUH.

BexkTop. Yroa mexay Bekropamu. Koopaunats! Bekropa. CioskeHHe BEKTOPOB. YMHOXKEHHE BeKTOpa Ha ynciio. CKansipHOe IPOU3BEIEHUE BEKTOPOB.

Coaep:xanue padoueii MPorpaMMpl M0 reOMeTPHH (CTapIasi MIKOJIA)

I'eomeTpHueckue Tejia M UX CBOIiCTBA

B3aumHoe pacnonoxeHue IpsAMbIX U IIIOCKOCTEH B IpocTpaHcTse. IlapamienbHOCTh MIPAMBIX U IIIOCKOCTEH. IlepneHuKyIIpHOCTD MIPSMBIX U INIOCKOCTEH.

Yron Mexay NpsMbIMU U INIOCKOCTAMU. PaccTosHUE OT TOUKH A0 IUIOCKOCTH, MEXy IPSAMOU U IapauIeNbHON el INIOCKOCTBI0, MEXK Y IapalIe/IbHbIMU INIOCKOCTSMU.

Msuororpannuku. [Ipusma. [Tapannenenunen. [Tupamuna. [IpaBunbHble MHOrOrpaHHUKY. CedeHre MHOTOTPaHHUKOB. POpMyIibl 00bEMOB MHOTOTPAHHHUKOB.

Tena Bpamenus. [Ipsmoii kpyrosoit uunuazap. Ipsmoii kpyrosoii konyc. Illap u cdepa. Ceuenne ten Bpamenus. opmyssl 00peMOB Ten BparieHus. @opMysibl 00KOBOH MOBEPXHOCTH TEJl BPAILCHHS.
N306pakeHne NpoCTPaHCTBEHHBIX TEIL.




TpeGoBaHusi K YPOBHIO NOATOTOBKHU 00YyUYaIOIINXCS

B pesyabTaTe H3y4eHHs] MATEeMaTHKH B OCHOBHON 1IK0JIe 00y4Yaloluiics: 10JIKeH

3HATHL/MOHUMATDH

. CYILICCTBO IOHATHS MATEMAaTUICCKOI0 JOKA3aTC/IbCTBA,; IPUBOJUTh IPUMEPBI I0KA3aTCIIbCTB;

*  CYIIECTBO MOHATHSA aITOPUTMA; MPUBOAUTH IIPUMEPHI ANTOPUTMOB; KaK HCIOJNIB3YIOTCS MaTeMaTHYeckue (OopMyJIbl, ypaBHEHHS U He-

* PABEHCTBA, IPUMEPHI UX IPUMECHEHUS U1 PEIICHUS MAaTEMATUYECCKUX U IPAKTUYECCKUX 3a/1aY,

*  KakK MaTeMaTH4YEeCKH ONpeAeNeHHbIe (PYHKIIMN MOTYT ONUCHIBATh
*  peaJbHBIC 3aBUCHMOCTH; IPUBOANUTH IIPIMEPHI TAKOTO OIMCAHMS;
*  Kak MOTPeOHOCTH NMPAKTHKHU IIPUBEIM MAaTEMaTHIECKYIO HAyKy K HEOOXOIUMOCTH PAaCIIMPEHHS IIOHSATHS YHCIIa;

*  BEpPOSATHOCTHBIN XapaKTep MHOTUX 3aKOHOMEPHOCTEH OKPY’KAIOIIEro MUpa; MPUMEPBI CTATUCTHIECKHX 3aKOHOMEPHOCTEN U BHIBOJIOB;
*  KakuM 00pa3oM reoMeTpusi BO3HUKIIA U3 MPAKTUIECKHUX 3a1a4 3eMIEMEPHS; TPUMEPBI T€OMETPUIECKIX 00BEKTOB U YTBEPXKICHHN O HUX, BAYKHBIX [UIS IPAKTHUKY,

*  CMBICH HJIealn3aluH, TO3BOISIONIEH pelIaTh 3a1a41 peanbHOH NeHCTBUTENbHOCTH MaTEMaTHUECKUMH METOIaMHU, TPUMEPHI OMNOO0K, BOSHUKAIOIIUX IIPU MACATH3aIHH.

Apudpmeruka

Auredpa

I'eomerpus

DJIeMEeHThI JIOTHKH, KOMOUHATOPUKH,
CTATHCTHKH Y TEOPHH BeposSITHOCTEii

yMeTh

BBIMIOJIHATE YCTHO apH(pMETHIECKHE
JIEUCTBUS: CIIOXKEHHE U BHIYUTAHHE
JIBY3HAYHBIX YHCET U JECITUIHBIX
npobelt ¢ AByMs 3HaKaMH,
YMHO)KE€HUE OJHO3HAUHBIX YHCEll,
apu(MeTHIecKre Omepanuy ¢
0OBIKHOBEHHBIMH JIPOOSMH C
OJIHO3HAYHBIM 3HAMEHATEIIEM U
YHCIIUTEINEeM,;

MIEPEXOUTE OT OJTHOH (OPMBI
3aIHCH YHCEN K IPYTOH,
MIPE/ICTABIIATE AECATHYHYIO APOOE B
BUJIE OOBIKHOBEHHOM U B
MPOCTENIINX CIIydasx
0OBIKHOBEHHYIO B BUJE
JIECATUIHOMN, MPOLEHTHI — B BHJE
Ipo6u 1 1po0Ob — B BUJIE IPOLCHTOB;
3aNHCHIBAThH OOJBIINE U MajIble
YHCIIa C UCTIOJIb30BAHUEM LIEIIBIX
CTEIICHEH JIECITKH,

BBITIONTHSATH apU(METHUECKHE
JIEUCTBUSI C palliOHANIbHBIMU
YHCIIaMH, CPABHUBATh
paLroHaNbHbIE U AEHCTBUTEIbHBIE
YHCIIa; HAXOAUTH B HECIIOXKHBIX
ClTyJasix 3Ha4EHHs CTeIeHeH ¢
LEeIBIMHU ITOKa3aTesIMHI U KOpHEH;
HaXOJAUTb 3HAYEHHS YHCIOBBIX

yMeTh
COCTaBIISITh OYKBEHHBIC BBIPAXKCHUS M (YOPMYIIBI TIO
YCIJIOBUSIM 33/1a4; OCYILLIECTBIISITH B BBIPAKEHUSIX U
(opMmyax YrCIOBBIE MOICTAHOBKH U BHITIOIHSTH
COOTBETCTBYIOILIUE BBIYHMCIICHUS, OCYLIECTBIATh
MIOJICTAHOBKY OJIHOTO BBIPAXXCHUS B PYIOE;
BbIpakaTh U3 GOPMyYJI OAHY IEPEMEHHYIO uepes
OCTaJIbHBIC,

BBIMTOJIHATh OCHOBHBIC JICHCTBHS CO CTEICHSIMU C
[IETTBIMH TT0KA3aTEISIMU, C MHOTOWICHAMH U C
anreOpandecKUMHU APOOSIMHU; BBITIOIHATH
paziokeHre MHOTOYIEHOB Ha MHOXKUTEIH;
BBINOJTHSTH TOXICCTBEHHBIC IPEOOPa30BaHUS
palMOHANBHBIX BEIPAKCHUH;

MPUMEHSTh CBOHCTBA apU(PMETHUECKHUX KBaIPATHBIX
KOpHEMW ISl BBIUMCIIEHUS 3HAUEHUH U
npeoOpa3oBaHMil YUCIOBBIX BRIPAKEHUH,
COJIeprKalIuX KBaJIpaTHBIE KOPHH;

pelarh JMHeiHbIe, KBaIpaTHbIe YpaBHEHUS U
pauyoHaNbHbIe YpaBHEHUS, CBOASIIUECS K HUM,
CUCTEMBI JIBYX JIMHEHHBIX YPaBHEHUN U HECIIOXKHbIE
HEJIMHEHHBIE CUCTEMBI,

pelaTh TMHeWHbIE U KBAApaTHBIC HEPABEHCTBA C
OZIHOM NEPEMEHHON U UX CUCTEMBI,

pelaTh TeKCTOBbIE 33a4H AJIreOpandecKuM
METOJIOM, UHTEPIPETUPOBATH MOJTy4YEHHBIN
pe3yiIbTaT, IPOBOAUTE OTOOP PELICHUH, UCXOMIS U3
(hOpMYITUPOBKH 3a1a4H;

n300paXkaTh YUCIIa TOYKAMH Ha KOOPIHUHATHOM

ymeTb

0JIL30BATHCS [COMETPHYCCKUM SI3BIKOM
JUISL OITMCAHMS MIPEIMETOB OKPY)KAOLIEro
MHDpa;

pacro3HaBaTh reOMETpUYECKUe UIYpHI,
pasinyaTh UX B3aMMHOE PACIIONIOKEHHUE;
U300pakaTh reoMeTpHuecKue Gpurypsr;
BBITOJIHATh YEPTEXKHU 10 YCIOBHIO 3a1a4;
OCYILECTBIIATD Npeobpa3oBanus Guryp;
pacro3HaBaTh Ha YEPTEKax, MOJCISAX U B
OKpYKaroleil 00CTaHOBKE OCHOBHBIC
[POCTPAHCTBCHHBIC TEJIa, H300paKaTh UX;
B IIPOCTEHIINX CIIy4asix CTPOUTH CCUCHHS
U Pa3BEPTKH POCTPAHCTBEHHBIX TEl;
HPOBOAUTH ONEPALMHU HAJl BEKTOPAMH,
BBIYHUCIIATD JUIMHY U KOOPMHATHI BEKTOPA,
YroJl MeX[y BEKTOpamu;

BBIYHUCIIATh 3HAYCHHS] TCOMETPHYCCKUX
BEJIMYUH (IJIMH, YIIIOB, IUIONIANCH,
00bEMOB); HAXOUTH 3HAUCHUSI
TPUTOHOMETPUYECKHUX (QYHKIHUIT O
3HAYEHUIO OJIHOM U3 HUX, HAXOJUTh
CTOPOHBI, YIJIbl M IIOLIAAN
TPEYrOJILHUKOB, JUIMHBI JOMAaHBIX, Iy
OKPYXKHOCTH, TIJIOLI3/IeH OCHOBHBIX
reoMeTpHIecKux Guryp u puryp,
COCTaBJICHHBIX U3 HUX;

pelaTh reOMeTpHYECKUE 3a/1a4H,
OIHPAsCh Ha U3YUYCHHBIC CBOWCTBA HTyp

yMeTh
MIPOBOJUTH HECIIOKHBIC
JIOKa3aTeIbCTRa, IOIyIaTh
MIPOCTEHINUE CICACTBUS U3
U3BECTHBIX MITH PaHee MOTyUeHHBIX
YTBEPXAEHUH, OLICHUBATh
JIOTUYECKYIO IIPABUIBHOCTh
paccyJ1eHHu#, UCIOIb30BATh
MPUMEPBI IS UITIOCTPALUH U
KOHTPIPUMEPHI TSI OPOBEPIKEHUS
YTBEPKACHUM;

H3BJIEKaTh HHPOPMALIHIO,
MIPECTaBICHHYIO B TabJIMnax, Ha
JuarpaMmax, rpadukax; CocTaBiIsiTh
TaONuUIIBl, CTPOUTH AUATPAMMBI U
rpaduky;

perath KOMOMHATOPHBIC 331a4K
ITyTeM CUCTEMaTHIeCKOro repebopa
BO3MO>KHBIX BapHAHTOB U C
HCTIONIb30BaHUEM IIPaBHIIa
YMHOXXEHHS,

BBIYUCIISITh CPEAHHIE 3HAUCHHS
pe3yJIbTaTOB U3MEPEHNUH;

HaXOJAUTb YaCTOTY COOBITHS,
UCTIOJIB3Ys COOCTBEHHbIE
HaOJIOICHHS ¥ TOTOBBIE
CTaTHCTUYECKHE JAHHEIC,

HaXOAUTH BEPOSITHOCTH CIyJalHBIX
COOBITHH B POCTEHINNX CITydasX;




BBIPAKCHUI;

OKPYTJIATH LEIbIE YHCIIa U
JIeCATUYHBIE APOOU, HAXOAUTD
MPUOIIDKEHUS YUCe ¢
HEIOCTAaTKOM H C U30BITKOM,
BBIMOJTHATE OIEHKY YHCIOBBIX
BBIPAKCHUI;

I0JTE30BaThCS] OCHOBHBIMHA
€AVHUIIAMH JJIMHBI, MacCHI,
BPEMEHH, CKOPOCTH, IUIOMIANN,
o0BeMa,; BbIpakaTh 0ojiee KpyIHbIe
€MHUIIBI Yepe3 OoJiee MeNKue U
HA000POT; pelIaTh TEKCTOBBIE
3a7a4u, BKJIIOYas 3aJa4H,
CBSI3aHHBIC C OTHOIICHUEM H C
MIPONIOPIUOHATEHOCTEIO BEIUYHH,
IpoOsIMHU U TIPOLIEHTaMU;
HCMO0JIb30BATh NPHOOPeTeHHbIE
3HAHMSA U YMEHHs B
NPaKTHYeCKOH JesiTeIbHOCTH 1
MOBCEeHEBHOM KM3HH IS
pelIeHHs HECIOXKHBIX
MIPAaKTUYECKUX PAacUEeTHBIX 3a71ad, B
TOM 4HCiIe C HCHOJIB30BaHUEM IIPH
HEOOXOMMOCTH CIIPABOYHBIX
MaTepHajoB, KaJbKyJIsITOpa,
KOMITBIOTEPA;

YCTHOM MPHUKUAKU U OLIEHKH
pe3ynbTaTa BHIYMCICHUH; TPOBEPKU
pe3ynbTaTa BRIYUCICHHS, C
HCTIOIBb30BAHUEM PA3IMIHBIX
MIPUEMOB;

HHTEPIPETalUH Pe3yIbTaToB
pelIeHus 3a/1a4d ¢ yIeTOM
OrpaHWYEHUH, CBA3aHHBIX C
peaJIbHBIMU CBOMCTBaMU
paccMaTpHBaeMBIX MPOLECCOB U
SIBJIGHUI

IIPSIMO;

OTIPEAENATh KOOPAUHATHI TOUKHU MIOCKOCTH,
CTPOUTH TOUYKH C 33AaHHBIMH KOOPAUHATAMH;
n300paXkaTh MHOKECTBO PELICHUI TMHEHHOTO
HEPaBEHCTBA;

pacno3HaBaTh apu(METHIECKUE U TEOMETPHIECKHE
IIPOTpeccHy;

pelIaTh 3a1auu ¢ IpUMeHeHneM (GopMyIs! 001ero
YJIeHa U CyMMBI HECKOJIBKHX HEPBHIX WICHOB;
HaXOAUTb 3HaUECHHS QYHKLUH, 3aJaHHOI
(dopmyinoi, Tabauwei, rpagKoOM 10 ee apryMeHTy;
HaXOAUTh 3HAYEHHE apTyMEHTa 110 3HAUEHUIO
GbyHKUMH, 33JaHHOM IpadUKOM WITH TaOITHILICH;
OIPEAEIATh CBOMCTBA (QYHKLUH 110 ee rpaduky;
MIPUMEHATH IpadUIecKue MpeACTaBICHUS IPH
pelIeHn! YpaBHEHUH, CHCTEM, HEPABeHCTB;
OIUCHIBATh CBOMCTBA H3YUCHHBIX (DYHKLUH, CTPOUTH
uX rpaduKu,

HCIO0JIb30BATh NPHOOPeTeHHbIE 3HAHUS 1
YMeHHsl B IPAKTHYECKOii AesiTeJTbHOCTH U
MOBCEeHEBHOM KM3HH IS

BBITIOJIHEHUSI PAcueToB Mo Gopmyiam, s
cocTaByeHUs HOpMyII, BBIPAKAIOIIUX 3aBHCHMOCTH
MEXly peabHBIMH BEJTMIMHAMY; JUIS HAXOXKCHHS
HY)XHOHU (JOpMyJIBI B CIPAaBOYHBIX MaTepHanax;
MOZIENUPOBAHHUS IPAKTHIECKUX CUTYaIUi 1
HCCIIEI0BAHUN TTOCTPOEHHBIX MOJIENEH ¢
HCTIOb30BAHHUEM almapara aiareops;

OTMCaHMS 3aBUCUMOCTEH MEeXTy PU3NIECKUMH
BEJINYMHAMU COOTBETCTBYIOLIUMH (HOPMYIaMH, IpU
HCCIIEI0BAHUN HECTIOXKHBIX IPAKTHIECKIX
CUTyaluii;

HHTEpIpeTanuy rpaduKoB pearbHbIX 3aBUCHMOCTEH
MEXly BEIMIMHAMHU.

1 OTHOIICHHUH MEXy HUMH, TPUMEHSIS
JIOTIOJTHUTENbHBIE TOCTPOSHNS,
anreOpandecKuii ¥ TPUrOHOMETPHYECKUI
anmnapar, cooOpakeHusi CHMMETPUH;
MIPOBOJIUTH JIOKA3aTENIbHbIE PACCYKICHHS
[P PELICHHUH 337124, UCIIOJIb3Ys
N3BECTHBIE TEOPEMBI, 0OHApYKUBAs
BO3MO>KHOCTH JJISI MX UCIIOJIb30BAHMS;
pemraTh NpocTeHIINe ITaHIMETPUIECKUe
3a7a4u B IPOCTPAHCTBE;

HCI0JIb30BATh NPHOOPeTeHHbIE 3HAHMS
H YMEHHUsl B IPAKTHYEeCKOI
JesiTeTbHOCTH U MOBCeHEBHOM KU3HU
TS

OIMCaHMs PEATbHBIX CUTYaLUi Ha SI3BIKE
reoMEeTpHUY;

pacyeToB, BKIIOUYAOIUX IpocTeiie
TPUTOHOMETpHUIECKHe (GopMyIIH;
pelIeHns TeOMETPUYECKUX 3a1a4 C
HCTIOb30BAHUEM TPUTOHOMETPUH;
peleHns MPaKTHYECKUX 3a7ad,
CBSI3aHHBIX C HAXOXKIECHUEM
TEOMETPHYECKUX BEJIMYUH (HCIIONB3Ys
IIPY HEOOXOIMMOCTH CIIPAaBOYHUKH 1
TEXHUYECKHE CPEICTBA);

MIOCTPOCHUI reOMEeTpUIECKUMHU
MHCTPYMEHTaMH (THHEHKa, yTONbHHK,
LUPKYJIb, TPAHCIIOPTHD).

HCIO0JIb30BATh MPHOOpPeTeHHBIE
3HAHUS U YMEHUS B
NPAKTUYECKOI AesITeJIbHOCTH U
MOBCEIHEBHOM JKU3HU IS
BBICTPAaNBaHUS apTyMEHTAIUU IPU
JIOKA3aTeNbCTBE U B JINAJIOTE;
pacIio3HaBaHHS JIOTUICCKH
HEKOPPEKTHBIX PacCyKICHHIA;
3aIUCH MaTEMaTHICCKUX
YTBEPXACHUH, 10Ka3aTEIbCTB,;
aHaJIM3a PEATbHBIX YHCIOBBIX
JTAaHHBIX, IPEACTABICHHBIX B BUJIE
Iuarpamm, rpadukos, TaOIuII;
peLIeHns MPaKTUYEeCKUX 3a/1a4 B
MIOBCEIHEBHOH U
npodeccnoHaIbHOHN NesTeTbHOCTH C
HCIIOJIb30BAaHUEM JIeHCTBUH C
YHCIIaMH, IPOIIEHTOB, [UTHH,
Iomanei, 00beMoB, BpeMEHH,
CKOPOCTH;

peleHns y4eOHbIX U MPaKTUIECKUX
3a7a4, TpeOyIoIuX
CHCTEMaTHYECKOTO Tepedopa
BapHAaHTOB,

CpaBHCHUS IAHCOB HACTYIUICHUS
CITyYaiHBIX COOBITHH, UT OLICHKH
BEPOSITHOCTH CIIy4YaiHOTO COOBITHSA
B IIPaKTUYECKUX CUTyaLUsX,
COIIOCTABJICHUSI MOJENH C PEaIbHOM
CUTYalUeH;

TTIOHAMAHUS CTATHCTHYCCKAX
YTBEPKACHUM.




B pe3yibTare H3yueHHs] MATEMATHKH B Cpe/iHeii MKoJIe 00yYaloumiics 10JKeH

3HaTL/MIOHUMATE!

* 3HaYCHUE MaTEMATHYECKOU HAyKH IJI1 pEUICHUA 3a/1a4, BOSHUKAIOIIUX B TCOPUHU M MIPAKTUKE, ITAPOTY XU OTPAHUYCHHOCTD ITPUMECHEHHUS MATEMATUICCKUX METOJIOB K aHAJIM3Y U UCCJICIOBAHUIO

MIPOLIECCOB U ABJICHUI B IPUPOJIE U OOIIECTBE,;

*  3HauCHHE NPAKTHKU U BOIPOCOB, BO3HUKAIOIIUX B CaMOil MaTeMaTHKe, Ul (POPMHUPOBAHUS M PA3BUTHS MaTEMAaTHYECKOW HAyKH, BOSHUKHOBEHHUS U PAa3BUTHS F€OMETPHH;

*  BO3MOYHOCTH '€OMETPUYECKOrO S3bIKa KaK CPEACTBA OIMCAHUs CBOMCTB PEAIbHBIX IPEAMETOB U UX B3aUMHOTO PACIIOJIOKCHHUS;

*  YHUBEPCAJIBHBIH XapaKTep 3aKOHOB JIOTHKH MAaTEMAaTHYECKUX PacCyKICHHH, X IIPUMEHUMOCTD B Pa3JIMUHBIX 00JIaCTSIX YeIOBEUECKON JESTEIILHOCTH;

e  pasnuuue TpeOOBaHMH, MPEIBABIAEMBIX K JOKA3aTEILCTBAM B MATEMATHKE, €CTECTBEHHBIX, COLMATbHO-3KOHOMUYECKHX U T'YMaHUTapHBIX HayKaX, Ha MPaKTUKE;

*  poJIb aKCMOMAaTUKH B MaTEMATHKE; BO3MOXHOCTh IIOCTPOEHHSI MAaTEMATHYECKUX T€OpUil Ha aKCHOMATHUECKOH OCHOBE; 3HaUeHHE aKCHOMATUKH JJIsl APYTUX 001acTeil 3HaHUs U JUIs IPAKTHKU.

Auredpa

I'eomeTpus

*  HAaXOAUTb 3HAYEHHE KOPHS N-Oif CTENEHH U3 ACHCTBUTEIBHOTO YHCIIA;

*  BBIOJHATH NIPE0OPa30BaHUs C IPUMEHEHUEM CBOICTB CTEIICHEH;

*  CTpPOUTH rpadUKy MMOKA3aTeIbHOM 1 JTorapuGMUIecKON QyHKIIHH;

*  peuiaTh OKa3aTeibHbIC U JOrapu(pMUUECKHE YPABHCHHUS U HEPABCHCTRA,;

*  HaxXOJHWTh IEPBOOOPA3HYIO;

*  BBIYHCIIATH HHTETPAJIBI;

*  NPUMEHATH NEpPBOOOPAa3HYI0 M  HMHTErpayibl  JUli  HAaXOXKICHUS  IUIOLIAIH
KPHUBOJIMHEHHOU Tpanenuy;

*  peuiaTh NpOCTEHIINE BEPOATHOCTHBIC 331aUH;

*  peuiaTh ypaBHEHHMS U CUCTEMbl YpaBHEHHH Pa3HBIMH METOJAMH;

e peuiaTh npocTeiiline ypaBHEHHs U HEPABEHCTBA C IapaMeTpaMy;

*  HCIOJIB30BaTh NPUOOPETEHHBIC 3HAHHUS U YMEHHUS B IPAKTUYECKOMN JEITEIbHOCTH IS
UCCIICJOBAHMS HECJIOXKHBIX IIPAKTUYECKUX CUTYALMil Ha OCHOBE U3YYCHHBIX (GOpMyII,
COZIepKalNX PaJIUKaIbl, JIOrapu(Mbl, TPUrOHOMETpUYECKHE (HYHKLMH, JUIS PELIeHHS
NPUKIIAJHBIX 33/1a4 ¢ IPUMEHEHHEM allliapaTta MaTeMaTH4eCKOr0 aHaJIN3a,

HCMO0JIb30BATh NPUHOOPETEHHbIe 3HAHUS U YMEHHUsl B IPAKTHYECKOIi 1esITeJIbHOCTH H
NOBCEIHEBHOI JKM3HU:

*  NPaKTUYECKHX PacyeToB 10 (opmyiaM, BKIOUas GOPMyIIb, COAEPKAIKE CTEIEHH,
paauKaibl, JorapumMbl U TPUrOHOMETpUYECKHE QYHKIUH, UCHIONIb3YS IIPH
HEO0OXOMMOCTH CITPABOYHBIC MaTepUaIbl H IPOCTEHIINE BHIYHCIUTEIbHBIC
YCTpOICTBa;

*  ONHCaHUS C NOMOLIBIO (QYHKIMIT Pa3INYHBIX 3aBUCHMOCTEH, IPECTABICHUS HX
rpaduyecKku, HHTepHpeTauy rpadhuKos;

*  peuleHMs MNPUKIAIHBIX 3aJa4, B TOM WYHCIE COLMAIBHO-DKOHOMHUYECKHX H
¢bu3nyecKux, Ha HAHOOJBIIKNE ¥ HAUMEHBLINE 3HAYCHHS, HA HAXOX/ICHUE CKOPOCTH U
YCKOpPCHUS

*  aHaiu3a pealbHbIX YHCIOBBIX JAHHBIX, IIPEACTABICHHBIX B BHAE JAHArpamu,
rpadukos,;

*  aHanmu3a MHGOPMALUK CTATHCTUYECKOTO XapakTepa.

yMeTb

pAacro3HaBaTh HAa YEPTEKaxX U MOJEIAX IIPOCTPAHCTBEHHBIC ()OPMBI; COOTHOCUTH
TPEXMEPHBIC OOBEKTHI C UX OMUCAHUSIMHE, H300PaKCHUSIMH;

OITKCHIBATh B3aNMHOE PACIIOJIOKEHHE MPSAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE,
apryMEHTHPOBATH CBOU CY)XACHHUS 00 3TOM PaCHOJIOKCHHUH;

AQHAIM3UPOBATH B IPOCTEHIINX CIIy4asx B3aMMHOE PACHOJIOKEHHE 00BEKTOB B
HPOCTPAHCTBE;

M300pakaTh OCHOBHbIE MHOTOTPAaHHHKH; BBINOJIHATH YEPTEXKH [0 YCIOBHAM 3a/1a4;
CTPOMTD NpOCTEiilNe CeueHUs KyOa, IPU3MBbI, THPAMU/IBL;

peluarh IIAHUMETPHIECKHE U IPOCTEHIIHIE CTEPEOMETPUYECKHE 3a1a4H Ha HAXOXKICHHE
reOMETPHYECKUX BEIMYHH (IUTHH, YIJIOB, IUIOIIAACH);

HCII0JIb30BATh IIPU PEIICHUH CTEPEOMETPUYCCKHUX 3a/1ay [IaHUMeTprYecKre HakThl U
METO/IB;

[POBOJUTSH JI0Ka3aTENIbHBIC PACCYKACHUS B XO/I¢ PELICHHUS 3a/1a4.

UCIOJIb30BaTh NPHOOPETCHHBIC 3HAHHS M YMEHHS B IMPAKTHYECKOH IEATENBHOCTH U
MOBCEIHEBHOM JKU3HU.

JUISL UCCIIE0BaHuUs (MOICIHPOBAHHS) HECTIOKHBIX MPAKTHYECKUX CUTYALMIT Ha OCHOBE
N3y4YEeHHBIX ()OPMYIT U CBOHCTB Quryp;

JUISL BBIYMCIJICHUS TUIOLIA/ICH TOBEPXHOCTEI NPOCTPAHCTBEHHBIX TEJI PH PELLICHUH
NPAKTHYECKUX 3a/1a4, UCHOJIb3Ysl IIPH HEOOXOAUMOCTH CIIPABOYHUKH M BEIYHUCIHTEIIbHBIC
YCTpOICTBa;

HUCIOJIB30BATH npnoﬁpeTem{bIe 3HAHUA U YMEHMH B HpaKTﬂ‘leCKOﬁ ACATCJIBbHOCTH U
TMOBCEeHEBHOM KM3HU

JUISL UCCIIe0BaHus (MOICIMPOBAHHS) HECTIOKHBIX MPAKTHYECKUX CUTYALMIl Ha OCHOBE
U3YYCHHBIX (OPMYJI U CBOKCTB (uryp;

BBIYHCIICHUS JIVH, IUIOMIaeil 1 00BEMOB peanbHBIX 00BEKTOB IIPH PEIICHUH
MPaKTUYECKUX 3a/1a4, UCTIONb3YsI MPU HEOOXOIUMOCTH CIIPABOYHUKH M BBIYUCIUTEIbHBIE
yCTpoMcTBa.




4. ®opMbI KOHTPOJIS

DopMOii TPOMEKYTOUHON ¥ UTOTOBOM aTTECTALlMU SIBIISIFOTCS:
*  KOHTpOJbHas padora;
*  3aueT;
*  caMmocTOsATeNnbHas paboTa;
*  MaTeMaTHYEeCKUH AUKTAHT,
*  TecT.

5. Kpurepuu oneHok

OueHKa YCTHBIX OTBETOB 00y4aKOLINXCS

OTBeT OL,eHMBAETCA OTMETKOM «5»

OTBeT OlIeHHUBAETCA
OTMETKOM «4»

OTmeTKa «3»

OTMeTKa «2» CTaBUTCA

IIOJIHO PACKPBUI COAEPIKAHNE MaTepraia B 00beMe, IPELyCMOTPEHHOM
NpOrpaMMoii U y4eOHUKOM;

M3JI0KIIT MaTepHall TPAaMOTHBIM SI36IKOM B OIPEACICHHOM JIOTHISCKO
OCJIEZI0BATEIILHOCTH, TOYHO HCIIOJIB3YS MATEMATHICCKYIO
TEPMHHOJIOTHIO U CUMBOJIHKY;

[PaBUIIBHO BBIMIOJIHII PUCYHKH, YEPTEXH, TpadUKH, COITyTCTBYIOLINE
OTBETY;

HOKa3aJl YMEHHE HILTIOCTPUPOBATH TEOPETHUESCKUE TTOTOKESHHS
KOHKPETHBIMH [IPUMEPaMH, IPUMEHSTh UX B HOBOH CHUTYaIlH IPH
BBIIOJIHCHHHN [PAKTHYECKOTO 3aIaHHS;

HPOJEMOHCTPHPOBAN YCBOCHHE PAHEe H3yUCHHBIX COITYTCTBYIOMINX
BOIPOCOB, CHOPMHUPOBAHHOCTH M YCTOHYMBOCTh UCIIONIB30BAHHBIX TIPH
OTBETE YMCHHI M HAaBBIKOB;

OTBEYaJl CAMOCTOSTENIBHO O3 HABOSIINX BOIPOCOB YUHTEJIS.
B03MOXKHBI O/IHA — JIBE HETOYHOCTH HPH OCBELICHUH BTOPOCTEIICHHBIX
BOIIPOCOB MJIM B BBIKJIAKaX, KOTOPBIE YICHHUK JIETKO MCIIPABHI T10
3aMEYAHUIO YUHUTEIISL.

B U3JI0’KEHNH JOITYIICHEI
HeOOobIINe TPOOeIBI, HE
HCKa3HUBILHE
MaTeMaTH4eCKOro
COJZICp)KaHus OTBETA,
UCIPABJICHHBIC 110
3aMEUaHHIO YYHUTEIS;
JOMYIIECHBI OUINOKH HITH
Goutee AByX HEJOUETOB
[PH OCBEICHUH
BTOPOCTEICHHBIX
BOIPOCOB HIIM B
BBIKJI[IKaX, KOTOPbIC
YUYEHHK JIETKO HCIIPaBUIT
0 3aMEYAHHUIO YUUTEIS.

HETIOJIHO MJIM HETOCIIEA0BATEIBHO PACKPHITO COEpKAHUE
MaTepHana, HO IoKa3aHo olIiee MOHUMaHUE BOIIPOCa U
MIPOAEMOHCTPUPOBAHBI YMEHUs, IOCTaTOYHbIE JJIS
JlalbHENIIero yCBOGHUS IIPOTPaMMHOT0 MaTepuasia
(ompenenennsie «TpebGOBaHUSAME K MATEMATHUECKOM
MOATOTOBKE yJaIUXCsI»);

HMEIIICh 3aTPYJHEHUSI WU IOMYIICHBI OITHOKH B
OTNpeeNICHUH TOHATHUI 1, UCIIOIBb30BaHUU MAaTEeMaTHYECKOH
TEPMUHOJIOTUH, YePTEXKaX, BHIKIAKaX, HCIIPaBICHHBIE TIOCIIE
HECKOJIBKUX HaBOZSAIIMX BOIPOCOB YUUTEINS;

00y4arOIHIACs HE CIIPABHIIICS C IPUMEHEHHEM TCOPHHU B
HOBOM CUTYallMH IIPU BHIIOJIHEHUU PAKTUYECKOI0 3aJJaHHus,
HO BBITIOJTHIJT 331aHUsI 00513aTEIIFHOTO YPOBHS CIIOKHOCTH TI0
aHHOH TeMe,

MIpY 3HAHUU TEOPETUYECKOI0 MaTepuala BbIsIBJICHA
HEI0CTaTouHast CHOPMUPOBAHHOCTh YMEHHI M HABBIKOB.

HE PacKpPBITO OCHOBHOE
coziepKaHue yueOHOTo
MarepHana;

00HapyKEHO HE3HAHUE WU
HETMIOHUMAHUE YYCHUKOM
OoJIbLICH WK HanboJiee BaXKHOM
4acTH y4eOHOrO Marepuaa;
JOMYIICHBI OIIHOKH B
OIpE/ICIICHNH OHSATHH, TPU
HCIOJIb30BAHUI
MaTeMaTUYeCKON
TEPMUHOJIOTHH, B PUCYHKAX,
YepTexax Wid rpaQukax, B
BBIKJIAJIKaX, KOTOPBIE HE
HCIIPABJICHBI IOCIIE HECKOJIBKUX
HaBO/SILMX BOIIPOCOB YUUTEIISI.

OueHka NUCbMEHHBIX KOHTPOJIbHBIX paﬁoT oﬁyqammnxcsn

OtMmeTKa «5» CTaBHTCS

OT1MeTKa «4» cTaBUTCS

OT1MeTKa «3» CTABUTCS

OTMeTKA «2» CTABUTCS

paboTa BBINOJIHEHA TOJIHOCTBIO;

B JIOTHYECKUX PACCYXKICHUAX U 00OCHOBAHUSIX
HeT npo0eoB u omnboK;

B PCLICHMH HET MATeMAaTHYECKHX OIIHOOK
(BO3MOXHA OOHA HETOYHOCT, OIMCKA, HE
SBISIIOIASICSL  CNICACTBHEM  HE3HAHHS  HIIH
HEMOHWMaHHsl y4eOHOro Matepraa).

paboTa BBIMOJHEHA MOJIHOCTHIO, HO OOOCHOBAHMSI IIArOB PEIICHHUSI
HEIOCTaTOYHBI (eCiu yMeHHsI 00OCHOBBIBATH PACCYXKICHHUS HE SBISIIICH
CIICLUAIIbHBIM OOBEKTOM [IPOBEPKH);
JIOMyIIeHa OJHA OMMOKA WM [Ba-TPH HEOYETa B BBIKIAJKAX, YEPTEKaX
win rpadukax (ecind 3T BHABL PabOThl HE SBISUICH CIELHUATIBHBIM
00BEKTOM MIPOBEPKH).

JIOITYIICHBI OOJIee OJHOW OLIHOKH
uin OoJiee IBYX-TpeX HeJOYeTOB
B BBIKJIA/IKaX, YEePTEXKax UK
rpaduka, HO oOy4JarouHics
BlIaJIeeT 0043aTeNIbHBIMU
YMEHUSIMU 110 NIPOBEPSIEMON
TeMe.

JIOITYIICHBI CYIICCTBCHHBIC
OIIMOKH, TOKa3aBIlKe, YTO
o0y4aronuiicss He BiajeeT
00513aTeIbHBIMUA  3HAHUSIMH
110 JaHHOW TeMe B MOJIHOM
Mepe.

KoHTposibHasi Wi npoBepouHasi pagora (u3 5-6* 3aganmii)

«5»- 3a 5 3a1annii BEpHO BBINOJIHECHHBIX. | «4»- 3a 4 3aganus

| «3»- 3a 3 3amaHus

| «2»- mMenee Tpex

TecTbl

«5» - 90-100% | «4»-75-80%

| «3» - 55-70%

| «2» - 50% menee.
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