MUHHCTEPCTBO INPOCBELUEHUA POCCHHCKON OFIEPALIHH
MuHnerepeTBo 00paszoBaHua H Hayka Pecnydarkn TaTaperun
MKY «Oraen abpazoranns Henomnurennnoro komurera Kaildauxoro
MYHHUHNANLHOro paiiona Peenybanky TaTtaperan»

MBOY «boavumrenoadepesnnckas COIH umenn A.E. Kowknua»

PACCMOTPEHCO COTrMTACOBAHO VTBREPHENO
Pykoaaurrens LLIMO Pyxopom ey MC JNpPCKTO D TIKGTE
= Froth &
@acxyrimnon W.T. Bnacosa T.A. . Bukrmvepora @, @
[Trorokon Nel [Iporoko: Nol  Tprkay Ne 28
aT«20» arryera 2025, ot «20» aryvera 2023 T, ot «20» aprycra 2025 r.

N ‘“

Patouas nporpamya

}"leﬁHOI'O KYpca «Hpam'mcym HO MATCMATHRCY

ans ody4garommxes 9 knacca

z "\

JOKYMEHT [OAIMCAN
DNEKTPOIOM [TOANHCHI0

CE=NFHUA O CFPTUOUKATFE 5N

Cup wdwnu . IEBSC3XODBEBIANERLSZA0S4EQ0TIESFZ
R o Sacrvmmpres @anwim S owrses
wERITaNTener © SS.UB202Y g 20T 2UL0

L /

¢.b.IMoateperne 2025 rox

[OKYMEHT CO3A3H B aNEXTPOHHOR popme. Ne 2 oT 18.09.2025. McnonkuTens: BMTiMepoea ©.9. & IREH TPOHHBIN
Crpanmiu@ 1 w3 2. Crpasnya coanasa: 18.09.2025 03:05 =¥ TATAFCTAH



[TosicHuTenbHas 3anKcKa
PaGouas nmporpamma paspaborana B COOTBETCTBHH ¢ DeepaibHBIM rocy1apCcTBEHHBIM 00pa30BaTeIbHBIM
CTaHAapTOM cpeaHero oomero oopazosanus (PI'OC COQ), yrBepxaeHHbIM NPUKA30M MuHucTepCcTBa

npocsemenus: Poccuiickoin @enepannu ot 12.08.2022 Ne 732.

Pabouast mporpamma npeaHa3zHaueHa st 00ydaronmxcs 9 KiaccoB 00Ieo0pa3oBaTeNbHBIX YIPEKACHUH U
paccuntana Ha 56 yacoB. OHa nmpegHa3zHaueHa /i NOBbIEHUS 3()()EKTUBHOCTH MMOATOTOBKY 00yJaromuxcs 9
KJ1acca K OCHOBHOMY T'OCY/IapCTBEHHOMY 9K3aMEHY 10 MaTeMaTHKe 3a Kypc OCHOBHOM IIKOJIBI U

IpeaycMaTpuBaeT UX MOJATOTOBKY K JalbHEHIIEMy 00Y4eHHUIO B CPEIHEH MIKOJIE.
HanpaB/ieHHOCTH IPOrpaMMbl

HporpaMMa HMECT CONUAJIBHO — NIEAArOrM4CeCKYI0 HAIIPpaBJICHHOCTDb, B CBA3H C 9TUM B HeH paccMaTpruBarOTCsA

TPH ACIIEKTA:

1) TeOpeTquCKHﬁI OBJIAZICHUC KOHKPCTHBIMU MAaTCMATUUCCKUMU 3HAHUAMU U YMCHUAMU, HCO6XO)II/IMBIMI/I

AJid IIPUMCHCHUS B HpﬁKTPI‘-ICCKOfI ACATCIIBHOCTH, IJIA U3YUCHUS CMCIKHBIX OUCHMILINH,

2) NPUKIIaTHOM: MaTEMaTHKa pacCMaTPUBAETCA KaK CPEACTBO IMO3HAHUS OKPYIKAIOIIET0 MHUpPa, armapar, C
MOMOILIBI0 KOTOPOTO OCYLIECTBISIOTCS pacU€Thl U BEAYTCS MCCIIEA0BAHUS IPAKTUYECKH BO BCEX

C€CTCCTBCHHBIX HaYKax U LCJIOM PAAC T'YMAHUTAPHBIX HAYK;

3) 06me06pa30BaTeanLn7I: MaTeMaTHUKa BBICTYIACT KaK CPEACTBO HHTCIUICKTYAJIbHOI'O Pa3BUTHUA YHAIIUXCA,
q)OpMI/IpOBaHI/H[ Ka4€CTB MBIIUJICHUA, XapaKTCPHBIX JIA MaTeMaTHIEeCKOM JACATCIIBHOCTH U H€06XOHI/IMI>IX

YeJIOBEKY /IS MOJIHOLIEHHOM HU3HU B COBPEMEHHOM OOIIEeCTBE.
AKTYyaJIbHOCTD

[Tporpamma «MaTemaTudeckuil

NPaKTUKYyM» MO3BOJIUT CUCTEMAaTU3UPOBATh U YTIYOUTh 3HAHUS YUAILIUXCS 10 pa3IMYHBIM pa3/ienaM Kypca Ma
TEMaTHUKW OCHOBHOM IIKOJIBI (apudMeTHKe, anredpe, CTaTUCTUKE U TEOPUU BEPOATHOCTEN, TeomeTpun). B
JAaHHOW IIPOrpaMMe TAaK)XKe€ pacCMaTpUBAIOTCS HECTAaHAAPTHBIE 3aJaHUs, BBIXOAIINE 3a PAMKH IIKOJbHOU
nporpaMmsl (rpaduku ¢ MOJyJIeM, KyCOYHO-3a/laHHble (DYHKIIMHU, pelIeHHe HECTaHIapTHBIX YpaBHEHUH U
HEPABEHCTB U

Ip.). 3HaHUE 3TOTO MaTepualia U yMEHHUE ero MPUMEHSTh B IPAKTHUUECKOH 1eATeIbHOCTH O3BOJIUT IIKOJIbHUK
am pemaTh pa3Ho0OpasHbIe 33/1a4M PA3INYHON CIOXKHOCTH U MOATOTOBUTHCS K

YCHENIHON c/ladue K3aMeHa B HOBOM (hOopMe UTOTOBOM aTTECTAIUH.

OcobeHHOCTH TPOrPaMMBbI



JlanHas mporpamma mpeaycMaTpuBaeT HanOoJIee MOTHOE Pa3BUTHE IIEJIOCTHON MaTEMaTHIECKOM
COCTaBIISIONICH KapTUHBI MUPA, PACIIUPEHUE BO3MOXKHOCTEH yJaluXcsi I0 CBOOOAHOMY BBIOOPY CBOETO
00pa30BaTeNbHOTO MYTH, PACKPBIBAET IIMPOKUE TOPU3OHTHI IS PA3BUTHUS TO3HABATENIbHBIX HHTEPECOB

ydamuxcs M IIOBBIMIACT UX I/IH(l)OpMI/IPOBaHHOCTB B pa3JIMYHEBIX aCII€KTaxX COBPEMCHHOI'O Tpyda.

3a,I[aHI/IH, npeajiaracMbIiC nporpaMMoﬁ, HOCAT I/ICCJ'IGIIOBaTeJ'IBCKI/Iﬁ XapaKTep U CHOCO6CTBYI-OT Pa3BUTHUIO

HAaBBIKOB PAallMOHAJIBHOTI'O MBIIIIJICHU, CIIOCOOHOCTH IMPOTrHO3UPOBAHUSA PE3YJILTATOB ACATCIBHOCTH.

B nporecce ocBoeHMs TPOTpaMMBbl TO3HAKOMSTCS C Pa3IMYHBIMH MPUEMaMU IIOCTPOCHUS TPapUKOB
(GyHKUUH, peleHus] ypaBHEHH U HEPABEHCTB, MPHOOPETYT HABBIKM PAIIMOHAIIBHOTO MOUCKA PELICHUS TAKUX

3aJla4 1 BBICTpaWBaHUA aJITOPUTMOB.

LlenecooOpa3HOCTh BBEIEHUS JaHHOM MPOrpaMMbl COCTOUT U B TOM, UTO €€ CO/iep/KaHue, TOMOTYT
HIKOJIbHUKY Yepe3 NPaKTUUECKUE 3aHATHS OLICHUTh CBOM MOTEHIMAJ C TOUKHU 3pEHUsI 00pa30BaTEIbHOMN
HEPCHEKTUBBI U MIPEIOCTaBAT €My BO3MOKHOCTh pabOTaTh HAa YPOBHE MOBBILIECHHBIX BO3MOXKHOCTEN. JlaHHAas
IIporpaMMa OTKPBIBAET MEPe] yHalMMUICS 3HAUUTEIbHOE YUCIIO 3BPUCTUUYECKUX IPUEMOB OOLIETO XapaKTepa,
LEHHBIX JJI1 MATeMaTUYEeCKOr0 Pa3BUTHUS JIMYHOCTH, IPUMEHSIEMBIX B UCCIIEJOBAHUAX U HA JTF0OOM Jpyrom

MAaTCMaTUYCCKOM MaTcpualic, KOTOpBIﬁ IMOBBIIIACT UX MATEMATUUYCCKYIO KYJIBTYPY.

O0bEM U cpoK peau3aliy MPOrpaMMbl: o0Iee KOTUYECTBO YIeOHBIX YacoB- 56 ac, CpOKOM Ha
TmecsitieB. PexxuM 3ansaTuit - 1 pa3 B HeJento, MPOJ0JDKUTEILHOCTHIO 2 aKaJeMUYECKUX Yaca. 3aHsATUs

IMPOBOJATCA B OYHOM PCIKUMCE.

Bo3pact o0yuaromuxcsi: nporpaMMa paccuuTaHna i ydaunmxcs 9 kimaccos (14-16 net

Lenun u 3aga4n nporpaMmmsl

Hesab kypca: cuctemMaTu3anys 3HaHUN U CIOCOOOB JIEATEILHOCTH YYaIIUXCsl 10 MaTEMAaTUKE 3a KypC
OCHOBHOMH IIKOJIBI, TOJrOTOBKA 00yJaromuxcs 9 kiacca K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
MareMaTtuke. IHTemekTyanpHoe pa3BUTHE yYAIUXCSl; PA3BUTHE BBICOKOW JIOTHYECKOW U ONEPALIMOHHON

KYJIbTYpBI.

3agaun:

e oOyuaromue: ((hopMHUpOBaHME MTO3HABATENbHBIX U JJOTHUECKUX Y'Y J])

dopmupoBanue "6a3bl 3HaHUK" 10 anredpe, TeOMETPUH U PealbHOM MaTeMaTHKeE,
MO3BOJIAOIIEH OecTIpensITCTBEHHO ONEpUPOBATh MATEMATUYECKUM MaTepraioM BHE 3aBUCHMOCTH OT

crioco0a MPOBEPKHU 3HAHUM.

Hayuuth npaBUIbHON HHTEPIIPETALIUH CIIOPHBIX (POPMYITHUPOBOK 3a1aHHIMA.

Pa3BuTh HaBBIKH pPEIICHUSA TECTOB.



Hayuuts MakcumanbHO 3¢ GEeKTUBHO paclpenessTh BpeMs, OTBEICHHOE Ha BHIMOJIHEHHE 3a/1aHuUs.

[ToaroroButsk k ycnemurHoit cnaue OI'D mo maremaTuke.

- pa3BuBaromue: (popmupoBanue peryassTuBHbIX Y'Y [])
YMEHHUE CTaBUTh Iepe]] OO0 1eb — HeslenoJiaranue, Kak IOCTAaHOBKY y4eOHOH 3a1aun

Ha OCHOBC COOTHECCHHUA TOI'0, YTO Y7KC€ M3BCCTHO U YCBOCHO yHalllUMCA, U TOI'O, YTO €IIC HCU3BCCTHO,

IUTAHUPOBATh CBOIO PabOTy - MIAHUPOBAHUE —
OIIpe/IeNICHUE M0CIIEI0BATEILHOCTH IIPOMEKYTOUHBIX LIETIEH ¢ yUeTOM KOHEYHOI'O PE3yJIbTaTa; COCTABICHHE

IJIaHa M I10CJIEA0BATCIIbHOCTH HeﬁCTBHﬁ;

KOHTPOJIb B (I)opMe CIMYEHHU CIIoco0a ﬂeﬁCTBHﬂ " €10 pe3yiibTaTa € 3aJaHHBIM 3TaJIOHOM

C LIEJIbI0 OOHAPYKEHUSI OTKIIOHEHUH U OTIMYHI OT STAJIOHA;

OIIEHKA - BBIACJICHUEC U OCO3HAHUEC YHAIIIUMCA TOI'0, YTO YK€ YCBOCHO U YTO €IIE

MOAJIC)KUT YCBOCHHIO, OCO3HAHUC KAaUYCCTBA U YPOBHS YCBOCHUS,;

e BOCIUTaTeNbHbIE: ((POPMHPOBAHNE KOMMYHUKATUBHBIX U JINYHOCTHBIX Y'Y [])

(1)OpMI/IpOBaTB YMCHHEC CJIyIIaTh U BCTYIIATh B TUAJIOT,

BOCIIUTBIBATH OTBETCTBCHHOCTDb U dKKYPATHOCTD;

Y4aCTBOBATH B KOJJICKTUBHOM 06CY)K,Z[6HI/II/I, IIpU 3TOM YUUTHCA YMCHUIO OCO3HAHHO U IMTPONU3BOJIBHO CTPOUTH

PCYCBOC BBICKA3bIBAHNC B YCTHOﬁ 1 IHCbMEHHOM (bopMe;

IINIAHUPYEMBIE PE3YJIBTATBI B OCBOEHUH HIKOJIBHUKAMMU YY/ 110 3ABEPIIEHUHN
OBYYEHUA

JInuyHOCTHBIE

-IOJIOKUTCIILHOC OTHOIICHHUEC K YPOKAM MAaTCMATUKH;

-yMEHUE NMPU3HaBATh COOCTBEHHBIE OMNOKY; - (POPMUPOBAHNE IEHHOCTHBIX OpUEHTALNH (CaMOperyIIsiius,

CTUMYJIUPOBAHHUC, NOCTHIKCHUC U Ilp.); - (bOpMI/IpOBaHI/Ie MaTeMaTHYeCKOM KOMIETEHTHOCTH

B cdepe mMYHOCTHBIX yyA Y BBITYCKHUKOB OyayT c()OPMHUPOBAHBI BHYTPEHHSISI MO3UIMS 00yUarommerocs,
a/leKBaTHAasi MOTHBAIHsI y4eOHOH IesTeIbHOCTH, BKIIOYasi yueOHbIC M IO3HABATEIbHBIC MOTHUBBI, OPHEHTALUS

Ha MOPAJIbHBIC HOPMBI U UX BBIIIOJIHCHHUC.

CnenuajabHonpeamernsie Y'Y /[



--BBIIIOJIHATH apI/Iq)MeTI/I‘ICCKI/Ie HeﬁCTBHﬂ, COYCTasd YCTHBIC M TIMCbMCHHBIC ITPUEMbI; HAXOAUTH 3HAUCHUA
KOpHA HaTypaHLHOfI CTCIICHU, CTCTICHU C pallMOHAJIbHBIM ITOKA3aTCJICM, UCITIOJIB3YS IIPU HCOGXOI[I/IMOCTI/I

BBIYHMCIINTCIIBHBIC YCTpOﬁCTBa; I1I0JIBb30BAaTbHCA OHCHKOﬁ u HpHKHI[KOfI IIpU MPAKTUYCCKUX pacyeTax;

-COCTaBJISITh OYKBEHHBIEC BBIPAKEHUS M (DOPMYJIIBI IO YCIOBUSM 33/a4; OCYIIECTBISTH B BRIPAKCHUAX U
(opMynax 4yUCIOBBIE TOACTAHOBKH U BBIITOJIHATh COOTBETCTBYIOIUE BBIYUCICHHUS, OCYLIECTBIIATh

MOJICTAHOBKY OJIHOTO BBIPAXKCHHSI B IPYTO€; BBIpaXKaTh 13 (OPMYIT OJHY ITEPEMEHHYIO Yepe3 OCTAIbHEIC,

--BbIIIOJIHATH OCHOBHBIC I[CflCTBHSI CO CTCIICHAMM C I CJIBIMU IT0OKAa3aTC/IsIMU, C MHOI'OYJICHAMU U

anreOpandecKuMH ApoOsSMU; BHITIOIHATH TOXKAESCTBEHHBIE TPE0Opa30BaHUs PALIMOHATIBHBIX BEIPAKEHUI,

--IIPUMEHSTH CBOMCTBA apu(METHUECKIX KBAJPATOB KOPHEH /ISl BRIYMCIICHUS 3HAUCHUH 1 TIpeo0pa3oBaHMi

YU CJIOBBIX BLIpa)KeHHﬁ, COACPIKAIIUX KBAAPATHBIC KOPHU;

--peuiaTtb HHHeﬁHLIe, KBAaAPATHBIC YPABHCHHUA U PAIMOHAJIIBHBIC YPABHCHUS, CBOAAIINECA K HUM, CUCTCMbI

ABYX JIMHEMHBIX ypaBHeHI/Iﬁ M HECJIOJKHBIE HEeJIMHEHHBIE YpaBHCHU,

--peuIaTb TCKCTOBLIC 3aa491 aJIFC6paI/I‘ICCKI/IM MCTOJOM, ITPOBOAUTDH OT60p pemeHHﬁ, HCexoasa U3
(1)OpMy.]II/IpOBKI/I 3ala4yu; -- ONpCACTIATE KOOPAUHATBI TOUKHU INIOCKOCTHU, CTPOUTH TOYKHU C 3aJaHHBIMU

KOOpAUWHATaAMM, I/I306pa)I(aTL MHOXCECTBO peH_IeHI/Iﬁ JIMHEHHOTO HCPaBCHCTBA,

--HaXOJUTh 3HaU€HUs QYHKIUY, 33JaHHOI QopMysoii, Tabmuie, rpagukoM 1o e€ apryMeHTy; HaXOJUTh

3HAYCHHUA apTyMCHTA 110 3HAaUCHUTIO (I)YHKI_II/II/I, 3aJIaHHOM Fpa(I)I/IKOM NN Ta6m/1ue171;

--OTIpeIeNIATh CBOMCTBA (PYHKIUH 110 €€ TpauKy; IPUMEHTh rpaduuecKre NpeACTaBIeHuUs IPU peIIeHUH

YpaBHEHUM.
Meranpeamernsie Y'Y /1
PerynsTuBHbie

-OTCIIEKUBATh 11€J1b YUeOHOH e TeNbHOCTH (C ONOPOi Ha MapLIPyTHBIE JIUCThI) U BHEYYeOHOM (C omopoit Ha

Pa3BOPOTHI MPOEKTHOM EATEIHHOCTH);

-YYUTBIBATh OPUEHTHUPBI, JAHHBIE YUUTEIEM, IIPU OCBOCHUU HOBOT'O Yy4eOHOI0 MaTepuaa,;
-IIPOBEPATH PE3YJIbTAThl BEIUNCIICHUI;

-aJIeKBaTHO BOCIIPUHUMATh yKa3aHMsI Ha OUIMOKH M UCIIPABIATH HalIEHHbIE OLIMOKH.
-OLICHUBATh COOCTBEHHBIE YCIIEXHU B BHIYUCIUTEIBHON €SI TEIbHOCTH;

-IIJITAHWPOBATh IIATU 10 YCTPAHEHHIO MPOOENOB (3HAaHHE COCTaBa YUCEN).



B cdepe perynaTuBHbBIX Yy BBITYCKHUKH CMOTYT OBJIIETh BCEMU TUIIAMH Y4eOHBIX JeiCTBHI,
HalpaBJICHHBIX HAa OpraHu3aluio cBoei padbotsl B OV 1 BHE ero, BKII0Yas CHOCOOHOCTh MPUHUMATH
COXpaHsTh Y4eOHYIO LIeJIb U 3aa4y, IUIAaHUPOBATh €€ Peain3alnio, KOHTPOJIUPOBATh U OLICHUBATD

CBOH HeﬁCTBHH, BHOCHUTBb COOTBETCTBYIOIIHNE KOPPCKTUBEI K UX BBIIIOJIHCHUC

ITo3znaBarTeanLHbBIE

--aHaJIM3UPOBAThH YCJIOBUEC 3a1a4n (BBII[GJ'I?ITB YHCJIOBBIC JAHHBIC U LICJIb — YTO U3BCCTHO, YTO

TpeOyeTcsl HalTH);

-COIIOCTABJIATH CXEMBI U YCIIOBHA TCKCTOBBIX 3aJ1a4;

-yCTaHaBJIMBATb 3aKOHOMCPHOCTH U UCIIOJIB30BATh UX IIPU BBINIOJIHCHUHN SaﬂaHHﬁ;

-~OCYIICCTBJIATH CUHTE3 YMCIIOBOI'O BBIPAXKCHUS, YCIIOBUSA TEKCTOBOH 3aga4dun (BOCCTaHOBHGHI/Ie YyCJ10BUA

M0 PUCYHKY, CXEMe, KPaTKOU 3aIucH);

-CpaBHUBATb U KHaCCI/IQ)I/IHI/IPOBaTB I/I306pa)KeHHI>Ie MpCaAMCTDI

¥ TeOMEeTpUYeCKHe (PUTYPHI 110 3alaHHBIM KPUTEPUSM;

-IOHUMATh UH(OpPMAIHIO, TPEICTABICHHYIO B BUJI€ TEKCTA, CXEMbI, TAOJIUIIBL. - BUJECTh aHAJIOTHH
Y UCMOJIb30BaTh UX IIPU OCBOEHUHU IIPUEMOB BBIUNCIEHH; ~-KOHCTPYHUPOBATh T€OMETPUUECKUE PUTYPbI
U3 33JJaHHBIX YacTel; JOCTpauBaTh 4acTh /0 3a/laHHON T€OMETPUUYECKON (PUTYPBI; MBICIEHHO

JIEJIUTh TEOMETPUUECKYIO (UTYPY Ha YacCTH;

-COINOCTAaBIIATh HH(POPMAIUIO, IPECTABICHHYIO B Pa3HbIX BUIAX;

-BBIOMpATh 3aJJaHKE U3 MPEATIOKEHHBIX, OCHOBBIBAsICh HA CBOMX MHTEpecax chepe

no3HaBaTeNbHbIX Y'Y J] BEITYCKHUKY Hay4yaTcsi BOCHPUHUMATD U aHAIU3UPOBATh COOOLICHUS

Y BOKHEHUIINE UX KOMIIOHEHTBI-TEKCTBI, UCII0JIb30BAaTh 3HAKOBOCUMBOJIIMYECKHUE CPEJICTBA, B TOM
YUCJIEe OBJIAJIEBAIOT IEUCTBUEM MOJEIUPOBAHUS, a TAKKE IMUPOKUM CIIEKTPOM JIOTHYECKHUX JEHCTBAN

)51 onepam/HTI, BKJIrO4as O6IJ.[I/IC MMPUEMBbI pCUHICHU A

3a71a4

KoMmyHnKkaTuBHBIC

--COTPYIHUYATh C TOBapUIIaMH IIPHU BBIMOJIHEHUH 3aJJaHUI: YCTaHABIMBATh U COOIIOAATh 0UEPEAHOCTh
JIeCTBUH, CPAaBHUBATH TIOJIYYE€HHBIC PE3YJIbTAThl, BHICIYIIUBATh MAPTHEPA, KOPPEKTHO COOOIIATh TOBAPHIILY
00 ommOKax; -3aJaBaTh BOMPOCHI C IIEbI0 MOJTYUYEeHUs HY)KHOM HH(OpMAIMK; - OpraHU30BHIBATh

B3aMMOITPOBEPKY BBIITOJIHEHHOM pabOThI; - BEICKA3bIBaTh CBOE MHEHUE MPHU O0CYKICHUH 3aaHUS

B cdhepe KOMMYHUKAaTUBHBIX Yy BBIITYCKHUKH TPUOOPETYT YMEHHSI YUUTHIBATh



[To3unuio cobeceHuKa (MapTHEPCTBA ),0praHU30BBIBATH U OCYLLECTBIIATh COTPYJHUUYECTBO U KOOIIEPALIHIO C
YYUTENIEM U CBEPCTHUKAMH, a/IeKBATHO BOCIIPUHUMATH U NepeaBaTh HHPOPMALIUIO, OTOOpaXKaTh MPEIMETHOE
COJIepKAHUE U YCIOBUS JESITEIbHOCTH B COOOLICHUSAX, BAKHEHIIIMMU KOMIIOHEHTAMH KOTOPBIX SIBJIIIOTCS

TEKCTBI 3aJaHUH.

(I)OprI OpraHu3alum 1eATCJIbHOCTH HA 3aHATUAX.
q)OpMBI OopraHu3aluu ACATCIbHOCTH HA 3aHATHAX: TPYIIIIOBAad, MHAUBUAYaJIbHAsI.

[Ipu peanusaruu nporpamMmsl IpeycMaTpUBACTCS IPUMEHEHHUE CIASAYIOIINX JUIAKTUUECKUX POpPM U
METOJI0B: TEMATUYECKHUE JIEKIIMH; IPAKTUKYMBI 110 pelIeHno 3a1ad. ConeprkaHue Kypca I03BOJISAET
ydaumcst 1ro00ro ypoBHsI aKTUBHO BKJIFOUUTHCS B y4€OHO-BOCIIUTATENbHBIN MPOIECC U MAKCUMaIbHO
IPOSIBUTH Ce0sl: 3aHATUS MOTYT IIPOBOJUTHCS Ha BBICOKOM YPOBHE CJIOKHOCTH, HO BKJIFOUYATh U IOCTYIIHbIE

BOIIPOCHI, UHTCPECHBIC BCEM yHAIIIUMCA.

I[J'IH peajin3aliun ueneﬁ " 3aJla4q Kypca ueﬂecoo6pa3Ho MMPUMCHSTH TEXHOJIOTHUH, BKIIFOYAIOIHUEC YUaIllUXCs B
AKTUBHYIO y‘~I€6HO-HO3HaBaTeJII)Hy10 JACATCIIbHOCTD, 06€CHe‘II/IBaIOHII/IC JIMYHOCTHOC PA3BUTHEC KAXKIOT'O

YUYCHHUKA.

Hcnonb3yeMbie TEXHOIOTHH:

— npobseMHOe 00ydeHre, IPeyCMaTPUBAIOIIee MOTHBAIMIO K UCCIIEJOBAHUIO ITYTEM ITOCTAHOBKH MPOOJIEMBI,

O6Cy>KI[eHI/Ie Pa3JINYHbIX BApUAHTOB PCIICHUA HpO6JIeMBI;

- I/IH(I)OpMaI_[I/IOHHO'KOMMYHI/IKaI_[I/IOHHLIe TCXHOJIOTHUH,

— HUCITIOJIB30BaHUEC NCCICI0BATCIBCKOTO METOAa B 06y‘I€HI/II/I.

OCHOBHOE COJIEP)XAHUE (56u4) Apudmeruka

HarypanbHblie uncia. CTeneHb ¢ HaTypaJIbHBIM [TOKA3aTENEM.

PanmonanbHbie yncaa. Moayns (abcomoTHas BenrurHa) yncia. CpaBHEHUE palllOHAIBHBIX YKcen. Apupm
€THUYECKHE JEHCTBUSA C pallMOHAIbHBIMU YKciaaMu. CTENEHb C LEIbIM IIOKa3aTENIEM.

UucnoBsle BbIpaXXeHUs, MOPSIIOK JEHCTBHUM B HUX, HCIIOJIb30BAHKUE CKOOOK. 3aKOHBI apu(PMETUYECKUX JIEHCTB
15078

MePEMECTUTEIbHBIN, COUETATEIbHBIN, paclpeeTuTeNbHbINA. [lelicTBUTENbHBIC Yncia. KBagpaTHbI KOPEHb U3
yucna. Kopenb Tpethelt crenenu. [lonaTre o kopHe N-0 cTeneHu U3 yncia. [[elicTBUTenbHbIC Ynciia Kak

OecKOHEeUHBbIE IecATHUHBIE 1po0H. CpaBHEHHE AEHCTBUTEIBHBIX YHCEIN, apu(hMETHUECKUE NEHCTBUS HAl

HUMH. DTarbl Pa3BUTH MPEJCTABICHUH 0 uncie. M3aMepenus, mpuOimKeHus, oleHKu. PazmMepbl 00beKTOB



OKpY’KaloIllero Hac Mupa (0T 3JEMEHTapHBIX YacTHILl 0 BeeneHHoit), JIMTeNbHOCTh MPOLIECCOB B
OKpykatomieM Hac mupe. [IpeacraBienue 3aBUCUMOCTH MEXKIY BEIMYMHAMU B BUJE popmyil. Beinenenue

MHOXUTECIIA — CTCIICHU JCCATH B 3aIIMCH 4YHUCJIa.

Anrebpa

Anredpanyeckue 1podu. Apudpmernyeckue onepaunu HajaA ajaredpanyecKUMHU ApooOsiMu.

BykBeHHbBIE BRIpaXKCHHSI (BBIPAXKEHUS C IEPEMEHHBIME ). UHCIIOBOE 3HaYCHHE OYKBEHHOTO BBIPAKCHHS.
JlonycTrMble 3HaYEHUS [TIEPEMEHHBIX, BXOAIINX B aredpandeckue BoipaskeHus. [logcraHoBKa BeIpakeHH
BMECTO NIepeMeHHBIX. PaBeHCTBO OYKBEHHBIX BBHIPAKEHUM.

ToxaecTBo, 10Ka3aTeabCTBO TOXAeCTB. [Ipeobpa3zoBanus Beipaxkenuii. CBONCTBA CTETIEHEH C IIENbIM
nokazaresneM. @opMyIIbl COKPAIIEHHOTO YMHOKEHUS: KBaJIpaT CyMMBI ¥ KBaJpaT Pa3HOCTH, KyO CyMMBI U KyO
pasHoctu. @opmysa pa3HOCTH KBaJpaToB, popMysia CyMMbI KyOOB U pa3HOCTH KyOOB. PaznoxxeHnue
MHOTOWICHA HAa MHOXUTENU. KBagpaTHBIN TpEXUJICH.

Teopema Buera. Paznoskenue kBajipaTHOTO TpexwieHa Ha JTUHEHbIe MHOXKuUTeNU. CteneHs MHOrowieHa. Kop
eHb MHOTOuIeHa. Anredpanueckas 1poos. Cokpaienue npodeii. JleiicTBus ¢ anreOpandecKuMu IpoOsMH.
PanmonabHbBIC BRIpaKEHUS U X TIpeoOpazoBanus. CBONCTBA KBaJpaTHBIX KOPHEW U MX IPUMCHEHUE B

BBIYUCICHUAX.

YpaBHeHusI 1 HEPaBEHCTBA. Y paBHEHME ¢ OIHOM nepeMeHHOM. KopeHb ypaBHeHus. JInHeliHOe ypaBHEHNE.
KBanparnoe ypaBHeHue: hopmyiia KOpHEH KBaJpaTHOTO ypaBHEHUs, Perienne paimoHanbHbIX ypaBHeHui. [1

PUMEPBI PCIICHU A ypaBHeHI/Iﬁ BBICIINX CTeHeHeﬁ; METOAbI 3aMCHBI HepeMeHHOﬁ, Pa3JIOKCHUA HAa MHOXKHUTCIIN.

VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMU; PELICHNE YPaBHEHUS € ABYMS NepeMeHHbIMU. CUCTeMa ypaBHEHU;
pemenue cucreMsl. CUcTeMa ABYX JIMHEWHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMHU; PELICHUE TIOJCTAHOBKOW U
anredpandeckuM ciiokeHueM. [IpumMepsl perieHus: HemMHEeHHbIX cucTteM. [IpumMeps! pereHust ypaBHeHU B
LenblX yuciax. HepaBeHCTBO ¢ 0HOM nepeMeHHOU. Pelenne HepaBeHCTBaA. JIMHEHHbIE HEPABEHCTBA C OJHOU
nepeMeHHo 1 ux cucreMsl. KBanpaTtusie HepaBeHcTBa. [IpuMeps! penieHus: ApoOHO-ITUHEHHBIX HEPABEHCTB.

YucaoBwie HCPABCHCTBA U UX CBOICTBA. I[OKEBE[TCJ'ILCTBO YHCJIOBBIX U anre6pa1/1quKHX HCPAaBCHCTB.

Ilepexon oT cjioBeCHO# (pOPMYIHMPOBKH COOTHOLICHUHN MEXK1Y BeJHYMHAMHU

anredpanyeckoii. PerieHue TeKCTOBBIX 337124 ajiredpanyeckuM cnocooom. UucsioBbie mocjiea0BaTejbH
octu. [Tonstue nocnenoparenbHocTU. AprudmMerndeckas U reoMmeTpruueckas nporpeccuu. @opmys o61ero
yJieHa apu(PMETHUECKON U TeOMETPUYECKON MPOrpecCHil, CyMMBI EPBBIX HECKOJIBKUX YJICHOB

apuMeTUIECKON U TEOMETPUUECKON TTPOTPECCHIA.

Yucaosblie pynknun. [lorstue dyaknun. O6xacts onpeaenenns GyHkiuu. CriocoObl 3a1aHust PyHKITUH.
I'padux ¢pynkuuu, Bozpactanue u yosiBanue (pyHKIUH, HanOOJbIIee M HaUMEHblIIee 3HaYeHUs (QYHKIINH,
HyH (QYHKIHH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA. YTeHue rpadukoB GpyHKIH. DYHKITUH, OMUCHIBAIOIIIEC

OpSAMYIO U 00paTHYIO TPONOPIIMOHAIEHYIO 3aBUCUMOCTH, UX rpaduku. Jlunelnas GpyHkius, ee rpadux,



reoMeTpuueckuii cmbica kodhdurmenton. ['unep6ona. Kpaaparnunas pyHkuus, ee rpaduk, nmapadoa.
KoopaunaTs! BepinHbI mapadobl, ock cuMMeTpuu. CTeneHHble QYHKIINH ¢ HATypallbHBIM IMOKa3aTeleM, HX
rpaduxu. ['paduxu QyHkuMii: KOpeHb KBaAPATHBINA, KOPEHb KyOUUeCKU, MOIyJb. Mcnonb3oBanue rpagukoB
byHKIM 1S perienust ypaBHeHU u cucteM. [IpumMepsl rpaduyeckux 3aBUCUMOCTEHN, OTPaXKaIOLIIX
peanbHBIE POLIECCHI: KoJIebaHue, MoKa3aTeIbHbINA POCT; YUCIOBbIC ()YHKIIMU, ONMTUCHIBAIOIINE 3TH IPOILIECCHI.
[TapannensHbIii IepeHoc rpaduKoB BOIb OCel KOOPAUHAT U CUMMETPHUSI OTHOCUTEIHHO

oceil. Koopaunatsl. 300paskeHue yrcea TOUKaMy KOOPIMHATHOM MpsiMoil. ['eomeTprueckuii cMbIci
MOy yKciia. YUCIOBbIE MPOMEXKYTKU: HHTEPBAJ, OTPE30K, 1yd. Dopmyiia pacCTOSIHUSA MEXAY TOUKaMU
KOOPAMHATHOU MPAMOii. J[ekapTOBbI KOOPAMHATHI HA INIOCKOCTH; KOOPAUHATHI TOUKU. KOOpAMHATEI cCEpearHbI

OTpe3Ka.

I'eomeTpus

HavajbHble IOHATHSA U TEOPEMBbI reOMeTPUH. BO3HUKHOBEHNE FEOMETPUH U3

npakTHKU. ['eomerpuueckue Gpurypsl u tena. PaBeHcTBO B reomeTpuu. Touka, psimast 4 1ockocTh. [lonsarue
0 reoMeTpuuecKoM Mecte Touek. Paccrosuue. Otpe3ok, nyd. Jlomanas. Yromn. Ipsamoii yros. Octpeie n
TyIbI€ YIJIbl. BepTUKanbHbIE U CMEXHBIE YIibl. buccekTpuca yria u ee cBoicTBa. TeopeMsl 0
NapaJuIEJIbHOCTH U IEPIEHANKYIAPHOCTH NPAMBIX. CBONCTBO CEPEINHHOTO MEPIEHANKYIISAPA K OTPE3KY.

[lepnennukynsip U HaKIOHHAs K psiMoi. MHOroyronbHUKU. OKpY>KHOCTb U KPYT.

TpeyrouabHuk. [IpsMoyronbHbie, OCTPOYTOJIBHBIE, U TYIIOYTOJIbHBIE TPEYTOJIBHUKH. BricoTa, MennaHa,
OuccexTpuca, CpeHssA TUHUS TpeyrojipHuKa. PaBHOOeApEeHHBIE U PABHOCTOPOHHUE TPEYTOJIbHUKH; CBOMCTBA

U TIPU3HAKU PaBHOOEIPEHHOT0 TPEYroJbHUKA.

[Ipu3Haku paBeHCTBa TpeyroibHUKOB. HepaBeHCTBO TpeyroapHuka. Cymma yriioB TpeyrojibHuka. BHemHue
YTJIbI TPEYTOJIbHUKA. 3aBUCUMOCTh MEXK/y BEJIMUMH CTOPOH U YIJIOB TpeyroibHuka. Teopema daneca.

[Tonobue TpeyronbHUKOB; K03 duireHT nogodus. [Ipusnaku monodus TpeyroabHUKOB.

Teopema [Iudaropa. Ilpu3Haku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC OCTPOro yria MpsIMOYroJbHOIO TpeyrojabHuKa 1 yrios ot 0° no 180°; npuBeneHue Kk octpoMy
yriay. Penienue npsiMoyroibHbIX TPEYroabHUKOB. OCHOBHOE TPUTOHOMETPHUECKOE TOXAecTBO. DopMyIbl,
CBA3BIBAIOIIME CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC OJTHOTO U TOTO K€ yria. 3aMeydaTeIbHbIE TOUKU

TPEYTrOJIbHUKA: TOUKHU NEPECCUCHUA CCPCANHHBIX MMEPIICHANKYIIAPOB, 6I/ICCGKTpI/IC, MEIHaH.

YeroipexyroabHauk. [lapamnenorpamm, ero cBoiicTBa u npusHaku. [IpsMoyronbHuK, KBaapaT, poMO, UX

CBOICTBA U IMPU3HAKH. Tpaneum{, CpCOAHAA JIMHUSA TPAIICIIUH; paBHOGCI[pCHHa}I Tparcuus.

MHoroyrojbHukH. Beinykibsie MHOTOYroiasHUKHA. CymMMa yIiioB BBITYKJIOIO MHOTOYTOJIbHUKA. Brincanubie u

OMMMCAHHBIC MHOT'OYT'OJIbHUKH. HpaBI/IHBHLIC MHOT'OYT'OJIbHUKH.

Oxpy:xkHocTh M KpYT. LlenTp, paguyc, nuametp. [yra, xopaa. Cekrop, cerMeHT. LleHTpanbHblii, BHUCAHHBIHN

yroJI; BeIMYKMHA BIIMCAHHOTO yria. B3anMHoe pacrnosoxeHue npsMoil u



OKPY>KHOCTH, JIByX OKpyxHocTel. KacaTenbHas 1 cexyias K OKpy»KHOCTH, PaBEHCTBO KacaTeJIbHBIX, TPOBEIE

HHBIX U3 OHHOﬁ TOYKH. MeTpI/I‘IGCKI/Ie COOTHOLICHUS B OKPYKHOCTH: CBOMCTBaA CCKYIIUX, KAaCATCIbHLIX, XOPA.

OKPY)KHOCTI), BIIMCaHHAA B TPCYT'OJIbHUK, H OKPYXHOCTb, OITMCAHHAA OKOJIO TPCYI'OJIbHUKA. Brmicanneie u

OINMMCAHHBIC YCTBIPCXYI'OJIbHUKHU. Bnoucannbpie n onMcaHHBIC OKPYXKHOCTH NPAaBUJIbBHOI'O MHOI'OYT'OJIbHUKA.

HN3mepenue reoMerpuyeckux BeJu4uH. J[nuHa orpeska. JUIMHA TOMaHOM, IEPUMETP MHOTOYT'OJIbHUKA.

PaccrosiHue oT TOUkM 10 npsiMoii. PaccTossHre MeXly TapasuleIbHBIMU IPSAMBIMU. J[JIMHA OKPY>KHOCTH,
YHCIIO; AUHA 1yru. BenuunHa yria. 'pagycHast Mepa yriia, COOTBETCTBUE MEKY BEITUYMHOM YIJIa U JJIMHOU

JyTH OKPY>KHOCTH.
[TonsTHe 0 momany miockux guryp. PaBHococTaBieHHbIE U PaBHOBETUKUE (PUTYPBI.

[Tnomane npsmoyronbauka. [Inomans mapannenorpamMmma, TpEyroibHUKA U Tpaneuuu (OCHOBHBIE (DOPMYIIBI).
®opMmyJbl, BbIpaXKarolye MI01aab TPEYroJbHUKA: Yepe3 JBE CTOPOHBI U yroJl
MEX1y HUMH, Yepe3 MeprUMeTp U paJuyc BIUCAHHONW OKPYKHOCTH, popmyia ['epona. [lnomans yeTbipexyron

pHUKA. [[ommans kpyra u miomaab cekropa. CBsi3b MEX/Iy IUIOIMAIIMU TOJOOHBIX (QUTYD.

DJIEMEHTHI JIOTUKH, KOMOWHATOPUKHU, CTATUCTUKHA U TEOPHH BEPOSATHOCTEH

Hoxa3arennbcTBo. OnpeneneHus, 10Ka3aTeabCTBa, aKCUOMBI M TEOPEMBI;, clieicTBUsl. HeoOxonumblie

u noctatounble ycioBus. Kontpnpumep. JlokazaTenbcTBo OT npoTuBHOTO. [Ipsimas u oOpaTHas TEOpEeMBI.
[Tonsatue 06 akcMOMaTUKE U aKCMOMATHYECKOM TMIOCTPOCHUH TeoMeTpuu. [IsThIil mocTynat DBKiInaa u

ero UCTOpusl.

MHo:xecTBa M KOMﬁHHﬂTOpI/IKa. MHO0XeCTBO. DIIeMEHT MHOXKECTBA, ITIOAMHOXCCTBO. O6’[>€I[I/IHCHI/IC 151

nepecevyeHre MHOXKeCTB. [uarpamMmel Ditnepa.

[Tpumeps! perieHrst KOMOMHATOPHBIX 3aj1au: epebop BapuaHTOB, MPAaBUIIO YMHOKEHUA. CTaTHCTHYeCKHe
aaHHble. [IpencraBienue faHHBIX B BUJIE TaOIuIL, quarpamm, rpaduxos. CpeHue pe3ynbTaToB U3MEPEHUH.
[ToHATHE O CTaTUCTUYECKOM BBIBO/IE HA OCHOBE BHIOOPKH. [IoHATHE M TpUMEpBI CIydaiHbIX

coObITuii. BeposiTHOCTB. YacToTa COOBITHS, BEPOSITHOCTh. PAaBHOBO3MOXHBIE COOBITHS U TIOJICUET UX

BCPOATHOCTHU. HpeHCTaBHCHI/IC 0 I‘COMCTpH‘-ICCKOfI BCPOATHOCTHU.



KAJIEHIAPHO TEMATHUYECKOE ITNTAHMPOBAHUE

Ne ypok Jlata npoBeneHn
a
Kon- | Conmepkanue yueOHOTo MaTepuasa
BO 4aco
B
IU1aH daxt
1 1 HarypasibHble, paliMOHaIbHBIE, UPPALIMOHAIBHBIEC YHCIIA
2-3 2 TekcToBbIe 3a/1a4M Ha IPOOH, OTHONICHHS, IIPOIIOPIIMOHATILHOCTh
4-5 2 ITonsiTne mpoueHTa. TeKCTOBBIE 3a/1a4l HA IPOLEHTHI.
6-7 2 DopMyIbl COKPAIIEHHOTO
yYMHOXX€HUs. Pa3iiojkeHre MHOrOWwIEHOB HA MHOXKUTENIN
8-9 2 [TpeoOpa3oBaHue YUCITOBBIX BRIPAKECHUH, COICPIKAIINX KBAIPATHBIC
KOpHU
10 1 Jnarnoctuueckas padora Ne 1
11-12 2 KBanpartsblie 1 IpoOHO-pallMOHANbHBIE YPaBHEHHS
13-14 2 YpaBHEHHUS ¢ ABYMS IEPEMEHHBIMU U UX CUCTEMBI
15-16 2 3anaun. Pemaemble ¢ TOMOIBIO YPaBHEHUH M X CUCTEM
17-18 2 HepaseHcTBa ¢ 0/1HOI NEpeMEHHON
19-20 2 CucreMbl HEpaBEHCTB C OAHON IepeMEHHOM
21 1 Jmarnoctrueckas padora Ne 2
22 1 DYHKIHUU U UX CBOMCTBA
23-24 2 OO6nacth onpeesieHust ¥ 00J1acTh
3HayeHut pynkuuu. Hynu pynkuum
25-26 2 Yrenue rpadukoB QyHKIUI U 0COOEHHOCTH UX PAaCIIOJIOKEHUS B
KOOPAMHATHOW TNIOCKOCTH
27-28 2 MHoKecTBa penieHni KBaApaTHOTO HEPaBEHCTBA
29-30 2 Jlmaraoctrueckas padora No 3
31-32 2 ApudmeTnueckasi U reoOMeTpruecKas Mporpeccun
33-34 2 3a1a4yM, peraeMble ¢ IOMOUIbI0 IPOIPECCU
35-36 2 3amaun Ha IBIDKEHUE,
37-38 2 3ajaun Ha MPOLICHTHI
39-40 2 3agaun Ha paboTy , CMECH U CILJIaBbI
41 1 Junarnoctuueckas padota Ne 4
42 1 Mopna, menuaHna, cpefiHee apuhMeTHIeCcKoe
43 1 CTaTucTuKa U BEpOSTHOCTD
44 1 CrartncTdecKue XapakTepuCTUKU. Penenue 3anaq
45-46 2 TpeyronbHukU. YeThIPEXYTOJBHUKH.
47-48 2 PaBeHcTBO 1 moobue TpeyronbHUKOB. [lmomanu duryp.
49-50 2 [TponoprimonanbHbIe OTPE3KH. YTIIbl. OKPY)KHOCTb.
o1 1 Juarnoctuueckas pabota Ne 5
52-53 2 ['paduxu QyHKIHMI ¢ MOTyTIEM
54-55 2 3amaun ¢ mapameTpoM
56 1 Juarnoctuueckas pabora Ne 6
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