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Pabouasi nporpamma Kypca
IIpakTUKyM 0 MaTEeMaTHKeE

11 kaacce

2024— 2025 yuebHblii roj



1. Ilnanupyemble pe3yJbTaThl 0CBOCHHS Kypca «IPAKTHUKYM [0 MATEMATHKE»
Yuammecs 10J1KHbI YMeThb:

e MPOBOJUTH TOXKIECTBEHHBIC IPEOOPA30BAHUS UPPAITUOHATBHBIX, TOKA3aTEIbHBIX, JOTApU(PMHUUECKUX U TPUTOHOMETPUICCKUX BBIPAKCHUIA;

e pemath UppauoOHaIbHBIC, TIOTAapU(PMUUECKIE U TPUTOHOMETPUUYECKUE YPABHEHHS U HEPABEHCTBA;

e pelaTh CUCTEMbI YPaBHEHUM N3yYEHHBIMU METOJIaMU;

e CTpOUTH IpadUKH ANEMEHTAPHBIX (PYHKIUN U IPOBOJUTH MpeoOpa3zoBaHus rpaduKoB, UCIONB3YS H3yUYEHHBIE METO/IBI;

e YMETb CTPOUTH CEUCHMS U HAXOJUTD IUIOIMIAIA U OOBEMBI T€OMETPUUECKUX TEIT;

e NPUMEHSTH annapaT MaTeMaTHYeCKOro aHAJIKM3a K PEIIeHUIO0 3a/1ay;

e HCIIOJIB30BATh MPHUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUICCKOU JEATEIIEHOCTH U TIOBCETHEBHOM KU3HU JIJISl IOCTPOCHUS M MCCIICIOBAHUS MPOCTEUIITIX
MaTeMaTHYECKUX MOJIEICH.

Yyamuecs J0JKHbI 3HATh:

»  MeToabl penieHus pa3IMYHbIX BUJOB YPABHEHUN U HEPABEHCTB;

*  OCHOBHBIE IIPUEMBI PELLICHKS TEKCTOBBIX 3a/1a4;

*  3JIEMEHTapHbIE METO/IbI UCCIIEAOBAHUS (PYHKLINN;

* HECTaHAAPTHBIEC METOJbI PELICHUS PA3IMYHBIX MATEMAaTUYECKUX 3a1a4.

PesynbTaThl H3y4eHusi y4e0HOr0 Kypca J0IAKHBI 0TPAKATh:

1) pa3BuTHE TUYHOCTH OOYUYAIOLIUXCS CPEACTBAMHE MPEIAraeMoro Ui H3y4eHHUs y4eOHOTO MpeMeTa, Kypca: pa3BUTHE 00l KyIbTYpbl 00yJIarOIIUXCsl, KX
MHUPOBO33PEHUS, LIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, Pa3BUTHE MTO3HABATEIbHBIX, PErYIATUBHBIX U KOMMYHUKAaTUBHBIX CIOCOOHOCTEH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOPa3BUTHIO U NTPO(ECCHOHATIEHOMY CaMOOIIPEIEICHHUIO;

2) OBJIa/ICHHE CHCTEMAaTHYCCKUMH 3HAHUSIMU M TIPUOOPETEHHE OIBITA OCYIIECTRICHHS 1[EJIECO00Pa3HO U Pe3yJIbTATUBHOMN JIESITEIbHOCTH;

3) pa3BuTHE CIOCOOHOCTH K HEMTPEPHIBHOMY CaMOO0OPa30BAHMUIO, OBJIAJICHHUIO KIFOUEBBIMH KOMIIETCHTHOCTSIMHU, COCTABIISIOIIMMEI OCHOBY YMEHHUSI:
CaMOCTOSITEIbHOMY TPUOOPETEHUIO 1 HHTErPallii 3HAaHUH, KOMMYHHUKAIUU U COTPYJHUYECTBY, 3P (HEeKTUBHOMY pEIIeHHIO (pa3peleHuto) npoodaemM, 0CO3HAHHOMY
UCIIOJIb30BaHUI0 MH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, CAMOOPTaHU3aLUU U CAaMOPETYJISILINH;

4) obecrneucHue aKaJeMHUYeCKoi MOOUJILHOCTH U (I/IJ'II/I) BO3MOXHOCTH IOAACPIKUBATH I/I36paHHOG HaIlpaBJICHUC 06pa3013aH1/151;

5) obecnieyeHne MpoQeccHoHaTBLHON OPUEHTANN 00YYaIOIIHXCS.



[Tporpamma npeznosnaraer 10CTHKEHUE BBIMTYCKHUKAMU CTapIlei IIKOJIbI CIEAYIOUINX JUYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX PE3yIbTaTOB.
B nuuHOCTHBIX pe3ynbTaTax cOpMUPOBAHHOCTD:
- LIEIOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH MaTEeMAaTHKU U OOLIECTBEHHON MPAKTUKH €€ PUMEHEHUS;

- OCHOB CaMOpPa3BUTHUA U CAMOBOCIIUTAHUSA B COOTBETCTBUU C O6H.I€‘-I€HOBC‘I€CKI/IMI/I HCHHOCTAMHU U UJCAJIaMU I'PAKIaHCKOT'O O6IJ.I€CTB3,; TOTOBHOCTH U
CIIOCOOHOCTH K C&MOCTOHTCHBHOﬁ, TBOp‘ICCKOﬁ 1 OTBETCTBEHHOM ACATCIIBHOCTU C IPUMEHECHUEM MCTOJO0B MaTEMAaTUKHU,

- TOTOBHOCTH U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YKCJIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUHU BCEH JKU3HU; CO3HATEIBHOTO OTHOILICHUS K HETIPEPHIBHOMY
00pa30BaHMIO KaK YCIIOBHUIO YCIEIIHOM MpodeccuoHabHOM 1 001IeCTBEHHON eI TeIbHOCTH Ha OCHOBE Pa3BUTONM MOTHUBALIMU YU€OHOU AESITEIbHOCTU U
JUYHOCTHOT'O CMBICTIA U3YYCHHSI MATEMAaTUKH, 3aMHTEPECOBAHHOCTH B IPHUOOPETECHUH U PACITUPEHUH MATEMATHYSCKUX 3HAHUI U CITIOCOOOB JCHCTBHH,

- OCO3HAHHOCTH B IOCTPOEHUH UHIUBUAYAIbHON 00pa30BaTeIbHON TPAaCKTOPHH;

- OCO3HAHHOTO BBIOOpA OymymIei mpodeccuu, OPUSHTUPOBAHHOM HA IPUMEHEHNE MATEMATHYECKUX METO/I0B U BO3MOKHOCTEH pealiu3aluy COOCTBEHHBIX
YKU3HECHHBIX TIAHOB; OTHOIIEHUS K IPOPECCHOHATBHON ACSITEIFHOCTH KaK K BO3MOXHOCTH YIaCcTHS B PEIICHUH JIUYHBIX, OOIIIECTBEHHBIX, TOCYJapPCTBEHHBIX,
00IIIeHAIIMOHATILHBIX MPOOJIEM;

- JIOTUYECKOT0 MBIIIJICHUS: KPUTUYHOCTHU (YMEHHE PaclO3HaBATh JOTMYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS ), KPEaTUBHOCTHU (COOCTBEHHAs apryMEHTAaLIUs,
OTIPOBEPKEHMS, TOCTAHOBKA 337124, (OPMYIHPOBKA MpodiieM, paboTa HaJl MCCIeI0BATEIBCKIUM MPOSKTOM U JIp.).

JImuaOCTHEBIE PE3YIbTATHI OTPAXKAIOT, B TOM YHUCJIC B HaCTH:
-HampuomuquKoeo socnumaHuA.

MMPOSABJICHUEM MHTCPECA K TPOUIJIOMY U HACTOAIICMY pOCCHfICKOfI MaTeéMaTuKu, HCHHOCTHBIM OTHOIMCHUEM K JOCTHKCHUAM pOCCHﬁCKI/IX MATEMAaTHUKOB U
pOCCHﬁCKOﬁ MaTeMaTHU4eCKOMH IIKOJIbI, K UCITOJIb30BAHHIO 3TUX JOCTHIKEHUI B APYrux HayKax U NpUKIIaIHBbIX C(l)ean.

'FPCID;‘C@CIHCKOZO 60CNUMAHRUA U HDABCNMBEHHO20 60CNUMAHUA Ooemell Ha OCHO8e poccudcxux mpaauLﬂ/lOHHblx M@HHOCI’H@IZ.’

TOTOBHOCTBIO K BBITIOTHEHUIO 0053aHHOCTEH IpaXkIaHWHA U peali3alliy ero Mpas, MPeCTaBICHUEM O MAaTeMaTUYECKUX OCHOBAX ()yHKIIMOHUPOBAHUS PA3ITHUHBIX
CTPYKTYP, SIBJICHHIA, TPOLEAYP IPAKIAHCKOTO 0011IecTBa (BBIOOPHI, OMPOCHI U TP.); TOTOBHOCTHIO K OOCYKICHHUIO ITUUECKUX MPOOJIeM, CBI3aHHBIX C
MPaKTUYECKUM

MPUMEHEHHUEM JOCTH)KCHUN HayKH, OCO3HAHUEM BaXHOCTH MOPATHHO-3TUYECKUX TPUHIIUIIOB B JEATEILHOCTH YIEHOTO.
-Ilonynapusayuu Hayunvix 3Hanuti cpeou oemeti (L{ennocmu HayuHo2o no3Hanus,):

OpI/ICHTaLIPIeﬁ B JCATCIBHOCTH HAa COBPCMCHHYIO CUCTCMY HAaYYHBIX HpeI[CTaBHGHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3dBUTHUSA UCIIOBCKA, IPUPOJABI U OGI_HCCTBa,
MMOHUMAaHHEM MaTeMaTHIeCKOM HAyYKHM KakK cq)epm YeI0BEUYCCKOM JACATCIIBHOCTH, OTAIlOB eé Pa3BUTHA U 3BHAYUMOCTH JJI pa3BUTUA HUBHUIJIM3allH,; OBJIIaJICHUEM
SI3BIKOM MaT€MaTUKH U MaTeMaTHYECKOM KyanypOfI KaK CpCACTBOM NMO3HAHUA MHPA; OBJIAICHUEM HpOCTGfIIJ.IHMPI HaBBIKaMH HCCHeﬂOBaTCHBCKOﬁ ACATCIIbHOCTH.

-Du3uuecko2o0 60CRUMAHUA U POPMUPOBAHUSA KYIbIMYPbL 300P06bS



TOTOBHOCTBIO IPUMECHATh MAaTCMAaTHYCCKHUEC 3HAHUA B MHTEPECAX

CBOETO 37I0pPOBBS, BEJICHUS 3[J0POBOTO 00pa3a KU3HU (30pOBOE MUTAHNE, COATTAHCUPOBAHHBIN PEXXHUM 3aHATHI M OTJbIXA, PeryysapHas (uznyeckas akTUBHOCTB);
c(OpPMHPOBAHHOCTHIO HABBIKA PE(PICKCHH, TPU3HAHUEM CBOETO MIPaBa Ha OMIMOKY M TaKOTO K€ MpaBa JIPYroro 4eioBeKa.

'pr006020 eocnumaHuA u npOd)@CCMOHCUZbHOZO camoonpedeﬂele

YCTaHOBKOM HA aKTUBHOE YYacCTHE B PEIICHUH MPAKTHYECKHUX 3a/1a4 MATEMaTHYECKOM HAIIPaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEeMaTHIECKOro 00pa3oBaHus
Ha MPOTSHKEHUHU BCEW )KU3HM JJIS1 YCHEITHOW MPOo(eCcCCHOHATBHOM IeATEILHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUI; OCO3HAHHBIM BRIOOPOM U IIOCTPOECHUEM
UH/IMBUYaJIbHOW TPaeKTOPUHM 00pa30BaHMs U )KU3HEHHBIX IIJIAHOB C yUETOM

JIMYHBIX UHTCPCCOB U 06H_IGCTBGHHBIX HOTpe6HOCTeI>'I.
-OKon02uuecKko20 60CNUMAHUS

OpHGHTaHHeﬁ Ha IPUMCHCHUC MAaTEMATUICCKUX 3HAHHI IJid pCICHUA 3a/1a4 B obnactu COXPAaHHOCTH Opr)Ka}omeﬁ CpCabl, IJIAaHUPOBAHUA ITOCTYIIKOB 1 OICHKH
HX BO3MOKHBIX HOCJ'ICI[CTBI/Iﬁ JJI OprmamLueﬁ Cpeabl; OCO3BHAHUECM r100a7IbHOTO XapaKkTepa 3KOJOIrH4CCKux npo6neM n HYTGﬁ HUX pCHICHUS.

-Ocmemuuecko2o 60CNUMAHUSL.

CIIOCOOHOCTBIO K SMOLIMOHAIIBHOMY M 3CTETUYECKOMY BOCIPUATHIO MaTEMaTHUECKUX OOBEKTOB, 33]1a4, PELICHUH, pacCcyK/IeHUI; YMEHUIO BUJIETh
MaTeMaTHYeCKue 3aKOHOMEPHOCTH B UCKYCCTBE.

Memanpeomemuobie pe3yibmamsl OCBOCHHS MPOTPAMMBI IIPEICTABIICHBI TPEeMs TPYIIIIaMHi YHUBEPCAIbHBIX yueOHbIX AeiicTBuid (VY I).
Pecynamusnvle ynusepcanvnuie yuebnvie oeticmeusl.

- CIIOCOOHOCTH CaMOCTOSITEIIbHO CTABUTh OCn y‘Ie6HOI>’I u HCCHCHOB&TCHBCKOP’I, HpO@KTHOfI ACATCIIbHOCTH, INIAHUPOBATL, OCYHICCTBJIATH, KOHTPOJIHUPOBATH U
OLICHUBATh yqe6Hr,Ie I[GI\/JICTBI/HI B COOTBETCTBHH C IIOCTABICHHOM 3az[aqel71 " YCJIOBUSAMHU €€ BBIIIOJTHCHU A,

- YMEHHS CaMOCTOATEIbHO IUIAHUPOBATh albTEPHATUBHBIEC TyTH JOCTHXKEHHUS 11eJIel, 0CO3HAHHO BbIOUpaTh Hanbosee 3(hPpexkTUBHBIE CIOCOOBI pelIeHNs YyUeOHBIX
Y TI03HABaTEIbHBIX 3aJau.

llo3nasamenvhole ynusepcanvbHule yueoHbvle Oeticmaue.

- YMEHHSI HAXOJUTh HE0OX0IUMYI0 HH(POPMAIINIO, KPUTHIECKH OIICHUBATh U MHTEPIPETUPOBATH HH(OPMAITHIO B PA3JIMUYHBIX HCTOYHUKAX (B CIIPAaBOYHMKAX,
muteparype, HTepHeTe), mpeIcTaBIsATh HHPOPMAIIUIO B pa3IMYHON GopMe (CIIOBECHOM, TaOIUIHOM, TpaduiecKoil, CHMBOJIMYECKOH ), 00pabaThIBaTh, XpaHUTh U
nepeaaBaTh HGOPMAIUIO B COOTBETCTBUH C MMO3HABATEIBHBIMU HJIM KOMMYHUKATUBHBIMU 3a]]a4aMu;

- HaBBIKOB OCYIICCTBJICHU HOSHaBaTCHBHOﬁ, yqe6HO-HCCHCHOBaTCHBCKOﬁ n HpO@KTHOﬁ ACATCIIbHOCTH, HABBIKAMU PA3pPCHICHUSA HpO6JICM; CIIOCOOHOCTD U
TOTOBHOCTB K CAMOCTOATCIIBHOMY IIOMCKY METOAOB PECHICHUA NPAKTHYCCKUX 3a4a4, IPUMCHCHHIO Pa3JINYHbIX MCTOOOB ITIO3HAHU A,



- BJIaACHHUA HaBbIKaMU MMO3HaBaTEIILHOM pe(i)J'IGKCI/II/I KaK OCO3HaHHs COBEPITACMBIX ﬂCﬁCTBHﬁ 1 MBICIIMTEJIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBaHHﬁ, I'paHHuI
CBOCTO 3HAHHWA WU HE3HAHUS, HOBBIX ITO3HABATCIIbHBIX 3a4a4 U CPECACTB UX JOCTUKCHUA.

Kommynuxamusnule ynusepcanvHule yuednvie 0eticmaus.

- YMEHUS MPOJTYKTUBHO OOINATHCS ¥ B3aMMOJICHCTBOBATH B IIPOIECCE COBMECTHOM JCATEILHOCTH, YIUTHIBATh MO3HUIIUU APYTUX YIACTHUKOB JACSITEILHOCTH,
3¢ dexTuBHO paszpenarh KOH(PIUKTHI,

- BJIAJICHUS SI3bIKOBBIMU CPECTBAMH — YMEHUS SICHO, JIOTHYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS, UCIIOJIb30BATh aJeKBAaTHBIE S3bIKOBBIE CPE/ICTBA.
B npedmemmuvix pe3yromamax cqpopmMupo8aHHoCms.

- HpGZICTaBJICHI/Iﬁ O MaTC€MAaTHKEC KaK 4aCTHu MHpOBOﬁ KYJBbTYPBI U1 O MECTC MAaTCMAaTUKU B COBpCMGHHOfI OUBUIN3allUuU, O croco0ax ONmMcaHus Ha MaTEMaTHIECKOM
SI3BIKE SIBIICHUI PCAJIBHOI0 MHpa,

- HpCZICTaBJIeHI/Iﬁ 0 MaTEeMaTHYSCKUX MOHATHAX KaK O BAXKHCHUIIINX MaTEMaTHICCKHUX MOZACIIAX, IMTO3BOJIAIOMNX OIMMCBIBATD U U3YyYaThb PAa3HBIC ITPOLCCCHI U SABJICHUS
IMOHUMAaHUC BO3MOXHOCTH aKCHUOMATHUYCCKOI'O IMTOCTPOCHHUA MAaTECMATHICCKUX TeOprI;

- YMEHUI IPUMEHEHHS] METO0B J0KA3aTeNIbCTB U A ITOPUTMOB PELICHUS; YMEHUS X IPUMEHSATh, IIPOBOJIUTH I0Ka3aTeIbHbIC PACCYKICHUS B XO/I€ PELICHUS
3a1ad4;

- CTaHJAPTHBIX IPUEMOB PEIICHUS PAIlHOHATBHBIX U UPPAIIMOHATBHBIX, TOKA3aTENIbHBIX, JIOTAPU(PMUIECKIX, CTETICHHBIX, TPUTOHOMETPUYECKHUX YpaBHEHUHN U
HEPABEHCTB, UX CHUCTEM;

- YMCHI/Iﬁ 000CHOBBIBATh H€06XOI[I/IMOCTI> paciiupCHHA YU CIIOBBIX MHOXKCECTB (HCJ’IBIC, palrOHAIBHBIC, }IeﬁCTBI/ITGHBHLIe, KOMIIJICKCHBIC LII/ICJ'Ia) B CBsA3H C
pa3BUTHEM anredpsl (pelieHrne ypaBHEHUH, OCHOBHAsI TeOpeMa aredpsl);

- YMEHHUI ONUCHIBATh KPYT MaTEMAaTUYECKUX 3a/1ay, JUIsl pellIeHUs] KOTOPBIX TpeOyeTcsl BBEIEHNE HOBBIX MOHITUH (CTENEHb, apu(MeTHYECKUIl KOpEHb, Jorapudm;
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC; ADKCUHYC, apKKOCUHYC, apDKTAaHI'€HC, ApPKKOTAaHI'€HC; PEIIaTh IPAKTUYECKUE PACUCTHBIE 3a/1a4U U3 OKPYKAIOLIETO MUpa,
BKJIFOYAs 33J1a4M I10 COLMAIbHO-DKOHOMHUYECKON TEMATHKE, a TAKKE U3 CMEKHBIX JTUCLUILUINH;

- YMEHUI NPUBOAUTH IPUMEPHI PEATBHBIX SIBICHUN (IIPOIIECCOB), KOJTUYECTBEHHBIE XapaKTEPUCTUKN KOTOPBIX OMUCHIBAIOTCS C IOMOIIbIO (PYHKIINIA; HCIIOJIB30BATh
TOTOBBIE KOMIIBIOTEPHBIE IPOrPAMMBI [Tl HIUTIOCTPAIIMH 3aBUCUMOCTEN; ONMMUCHIBATh CBOWCTBA (DYHKIIMI C ONOPOI HAa UX rpapuKu; COOTHOCUTH peallbHbIe
3aBHCUMOCTH M3 OKPY)KAIOLIEH KU3HU U U3 CMEXHBIX JUCLHUIUIMH C 3JIEMEHTapHBIMU (DYHKIIUSMHU, JeTIaTh BHIBOJIBI O CBOMCTBAX TAKMX 3aBUCHMOCTEH;

- YMEHUHN OOBACHATH Ha MPUMEPaxX CyTh METOJJOB MATEMAaTHUECKOT0 aHAJIN3a ISl UCCIIEe0BaHUS (PYHKIUI; OOBACHATh F€OMETPHUECKUH, U PU3HMUECKUI CMBICIT
IIPOM3BOTHOM; MOJIB30BATHCA MOHATHEM MPOU3BOIHOMN /IS peleHHs] IPUKIIAJAHbBIX 3a/1a4 U [IPU OMUCAHUH CBOMCTB (QYHKIUH.

1. COAEPKXAHUE PA3JIEJIOB U TEM YYEBHOI'O KYPCA

Tema 1. PemieHne panHoHAJIbLHBIX YPABHEHHUI H HEPaBeHCTB. (3 Jaca)



CaolicTBa CTEIEHH C LeJbIM Noka3aTeseM. Paznoxenue MHorowieHa Ha MHOkuUTenu. Cokpaiienue apodu. Cymma u pa3sHocTh ipoOeit. [IpousBeaenne u yactTHoe
npobeii. [IpeoOpa3zoBanue uppalMoHAIBHBIX BeIpakeHui. JInHeitHoe ypaBHeHue. KBagpaTHoe ypaBHeHue. [[poOHO-panrioHaibHOE ypaBHEeHHE. Perienue
paldOHAIbHBIX HEPABEHCTB.

Tema 2. PelieHue HppanHoHAJIbHBIX YPABHEHU U HepaBeHCTB. (3 Jaca)
HppanroHansHble ypaBHEeHUS. MeTo1 paBHOCHIBLHOCTH. ppainoHanbHble HEpaBEHCTBA. AJITOPUTM PEIICHUSI HEPABECHCTB METOIOM HHTEPBAJIOB.
Tema 3. PelieHue TPUroHOMETPHYECKUX YpaBHeHHid. (3 yaca)

CooTHOILICHUSI MEKIY TPUTOHOMETPUIECKUMHU (PYHKIUSAMHU OAHOTO UTOTO XKe apryMeHTa. @opMyIibl KpaTHBIX apryMeHTOB. OOpaTHbIe TPUTOHOMETPHUYECKHE
byskn. @opMynbel KOPHEH MPOCTEHIINX TPUTOHOMETPHUUECKHUX ypaBHEHHI. YacTHbIE Cllydan pelieHus: IPOCTEHITNX TPUTOHOMETPUUECKUX ypaBHeHHH. OTOOD
KOpHEMW, IpUHAUIeKAIIUX TPOMEXYTKY. CIIOCOObI pelIeHHs] TPUTOHOMETPUYECKUX YPAaBHEHUH.

Tema 4. Pemienne noxka3arejbHbIX H JJOrapuMU4ecKUX YPaBHEHU U HepaBeHCTB. (4 yaca)

CpoiicTBa cTeneHu ¢ palMoHaIbHbIM 1oKazateneM. Jlorapudm. CBoiictBa torapudmos. [IpeoOpasoBanus sorapupmudeckux BoipaxkeHuil. [lokasaTenbHble
ypaBHEHUA. MeTo/bl pellieHus oKa3aTellbHbIX ypaBHeHul. [loka3aTenbHble HEpaBeHCTBA, IPUMEpHI pelieHui. Jlorapupmuueckue ypaBHeHus. Meton
paBHOCHJIbHOCTH. Jlorapudmuueckue HepaBeHCTBA.

Tema 5. IIpou3BoaHas u mepBoodpasHas. (3 yaca)

[IpaBuna Hax0X/1€HUS TPOU3BOJHON; TPUMEHEHNE TEPBOOOPA3HOM /I HAX0XKIEHUS TUIoIIaiel QUryp, sl HAXOKJICHHUSI HAUOOJIBIIET0 U HAUMEHbILIEr 0
3HauUEHUMN QYHKIIUH.

Tema 6. BeposiTHOCTh 1 KOMOMHATOpPUKA B 3a1anusix EI'D no maremaruke (9 gacos)

3aauM Ha OIpeieJIeHHE BEPOSITHOCTH MOPsIIKa HACTYIIEHHs COObITHS. BeposTHOCTh pon3BeieHus U CyMMbI COOBITUI. HacToTa 371IeMEHTapHBIX COOBITUH.
Pemienue 3ama4 no gpopmyiie noiHoil BeposTHOCTH. Mcnonb30BaHNe KOMOMHUPOBAHHBIX METO/IOB pEILIEHUS 33134

Tema 7. 3aganusi ¢ napaMeTpamMu B HIKOJILHOM Kypce MaTeMaTHKH (4 yaca)

PemreHne nuHENHBIX ypaBHEHUI U HEPABEHCTB C lTapaMeTpamu. Perienre ypaBHEHNI 1 HEPaBEHCTB ¢ IIapaMeTPaMHy HE BBILIE BTOPOU cTeneHu. Pemenne
NPOCTEHIINX pAllMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB ¢ mapameTpamMu. OyHKIIMOHAIBHO-TpaUIeCKU METO/1 PEeLlIeHUs YpaBHEHUH C TapaMeTpamH.

Tema 8. Pemienne TekcToBbIX 3a1a4. (4 yaca)

3amaun Ha ABMOKCHHE. 3a7a4uu Ha paboTy. 3a1aun Ha JECATUYHYIO 3alMCh YUCIA. 3a/1a4d Ha TIPOLICHTHI. 3a7[aui Ha KOHIIEHTPAIHIO0, CMECH U CIUTaBhbl. [IpakTuko-
OPUEHTHPOBAHHBIE 33/1a4H.

Tema 9. Pemienne crepeomerpuyeckux 3agad. (3 gaca)

3amaun HA TOCTPOCHHUE ceueH. Pemenne 3a1ay Ha HaXOXKACHHUE TUIOMIAaAeH 1 00bEMOB MHOTOTPAHHUKOB. Perenue 3a1a4 Ha Hax0KIeHHe TI0MaaeH 1 00HEMOB
TEJ ¥ MOBEPXHOCTEHN BpalleHUs.



Tema 10. 3akimounTtenbHoe 3ausaTue. (1 gac)

1. TemaTnyeckoe nnaHnpoBaHue, B TOM 4Yucre C y4eTOM nporpamMmmbl BOCnUTaHUA C yKkazaHuemM Konunyecrtea 4acoB, OTBOAUMbLIX Ha OCBO€eHue Kaxgon

TeMbl

Ko- Kou- OcHOBHBIE BH/IbI JeATeJTbHOCTH 00y4aI0IIHXCS
P BO Tembl BO
asnen 9aCOoB 9aACOB (Ha ypoBHe YHHBEPCAJIbHBIX Y4eGHBIX el CTBHii)
Pemenue 3 JInneliHoe ypaBHEHHE. 1 - IPUMEHATH TeopeMy Buera i peleHnss HEKOTOPhIX YPaBHEHUM CTEIIEHU BBILLIE
PalMOHAJIBHBIX KBanpaTHoe ypaBHEHME. BTOPOIi;
YPABHEHUIl U
HCPABCHCTE JlpobHo-parmonansaoe | 1 - IOHMMATD CMBICII TEOPEM O PABHOCHIILHEIX H HEPABHOCHIIBHBIX
ypaBHEHHE peoOpa3oBaHUAX YPAaBHEHHI U YMETh UX JI0OKa3bIBaTh;
- BJIaJI€Th METOJJAMU PEIICHNS YPaBHEHUH, HEPABEHCTB U UX CHUCTEM, YMETh
Pewienne pannonanbbix | 1 BBIOMpATh METOJ] pelIeHUs] U 000CHOBBIBATh CBOM BBHIOOD;
HEPaBEHCTB.
- UCTIOJIB30BATh METOJ] UHTEPBAJIOB JUISI PELICHUS] HEPABEHCTB, B TOM UHCIIE
IpOOHO-pAlOHANBHBIX M BKJIIOUAIOIINX B Ce0s1 HPpalOHAIBHBIC BEIPAYKEHHS;
Pemenue 3 HppauroHanbHble 1 pelaTb ypaBHEHUS B LIEJIBIX YUCIIAX;
HPPalOHAJbHBIX ypaBHeHUs. Meton
. - 1300pakaTh MHOXKECTBA Ha MJIOCKOCTH, 33/1aBa€Mble YPABHEHUSIMH,
ypaBHeHMii PaBHOCHIIBHOCTH.
HEPaBEHCTBAMHU U MX CHCTEMaMH;
HEPABEHCTB
Hppannonanbubie 1 - cBOOO/IHO UCIOJIB30BAThH TOXK/IECTBEHHBIE PE0OPa30BaHUS MIPH PELICHUN
HEPaBEHCTBA. ypaBHEHHUiA
AJNTOpUTM peleHHs 1
HEPaBEHCTB METOJIOM
MHTEPBAJIOB.
Pemenne 3 DopmyIibl KOpHEH 1 Pacrnio3HaBaTh TPUrOHOMETpHUYECKHE ypaBHEHUs. PemaTh TpuroHoMeTpuieckue

TPUTOHOMETPUICCKHU

MPOCTEUIINX

YpaBHCHUA, CBOOANIUECCS K aHFe6pqueCKHM YpaBHCHHAM, B HaCTHOCTHU PCIIATh




X YPaBHEHHH

TPUTOHOMETPUUECKUX
ypaBHeHUH. YacTHbIE
CJIy4yau pelIeHus
MPOCTEUIIINX
TPUTOHOMETPUUECKUX
YpaBHEHUU.

Ot60p KOpHEH,
IMpUHAAJIC)KAIIUX
POMEKYTKY.

CniocoOsl perieHus

OJIHOPOJIHBIE TPUTOHOMETPUUECKUE YPABHEHUS IIEPBOM U BTOPOU CTEIIEHH, a
TaK)K€ peIllaTh TPUTOHOMETPUYECKUE YPABHEHUS, IPUMEHSSA METOL PA3JI0KEHU Ha
MHOXUTEIH.

TPUTOHOMETPUUECKUX

YpaBHEHUM.
Pemenne [TokazatenbHEIC Pemartp nokaszarenpHbie U JorapuMUUECKUe YpaBHEHUS U HEPABEHCTBA,
MOKAa3aTeJbHBIX U ypaBHeHUs. MeTob MIPUMEHSSI Pa3JIMYHBIE METOJIBI UX PEIICHUSI.
Jorapu(pMuyecKux penieHust

. BrinBurate Bepcuu pemieHus npooiieMbl, 0CO3HaBaTh (M HHTEPIPETHPOBATH B
YPaBHEHUIl U IMOKa3aTeJIbHBIX -
N ciydae He0OXOMMOCTH ) KOHEUHBIN pe3yibTaT, BRIOUPATh CPEJICTBA TOCTHKEHUS
HEPaBEeHCTB YpaBHEHUH.
LIETTU U3 TIPEAJIOKEHHBIX, & TAKKE YUYUTHCA UCKATh UX CAMOCTOSITEIHHO
ITokazaTenpHBIC

HEPaBEHCTBA, IPUMEPHI
pELIEHU.

Jlorapudmuyeckue
ypaBHeHus. Metoz
PaBHOCHUIIBHOCTH

Jlorapupmuueckue
HEPaBEHCTBA.

IIpousBoaHas u
nepsoodpasHas

[TpaBuiia HaX 0K AECHUS
IIPOU3BOJHOM.

IIpumeHeHue
IIPOU3BOJHOU JJIs

Haxoauth mepBooOpa3Hbie, MONb3ysSICh TaOIUIIEeH IEpBOOOPa3HBIX.
3HaTh CBOMCTBO MEPBOOOPA3HOM, TTpaBUIIa HAXOXKICHHS TIEPBOOOPA3HBIX.

Breraucnars HUHTETpAJibl B IIPOCTHIX CIydasix.




HAXOXKICHUS
HanOOIBIIIETO U
HAVMEHBIIErO 3HAYEHUS

byHKIMN.

[Ipumenenue
nepBooOpa3Hoil 11
HaXO0XAEHUS IJI0IIAIeH

dburyp.

Haxoauth miomaabs KpUBOJIMHEUHOW Tpaneuu.
OCBOWTH TEXHUKY HAXOXKIACHUS IIEPBOOOPA3HBIX.
Y CBOUTh T€OMETPUUYECKHUIA CMBICT HHTETpaA.

BocnpousBoauTth GopMyITUPOBKH OMPEIEICHHA, KOHCTPYHPOBATH HECTIOKHBIC
OIIPEIIEICHUS CAMOCTOSTEIIBHO.

BepositHOCTB M
KOMOUHATOPUKA B
3aganusax EI'D no

3aa4uM Ha OIpe/IeTICHUE
BEPOATHOCTH MOPSIIKA
HACTYIUICHUS COOBITHS.

HUMETHh NPCACTABJICHUC O JUCKPETHBIX WU HEIIPCPBIBHBIX CHy‘I&ﬁHbIX BCJIMYHMHAX U
PacpeaCiICHUAX, O HC3aBUCUMOCTH CHy‘I&ﬁHHX BCJINYHMH,

- UMCTb IIPCACTABJIICHUC O MATCMATUYCCKOM OXHJIAaHUU U JUCIICPCUHU CHy‘I&fIHLIX

MaTeMaTHKe _
BeposrHocTs BCJIMHHH,
HPOU3BCIACHUS U CYMMBbI - UIMETh MPEICTABICHUE O COBMECTHBIX PACIIPEIEIICHHUSX CIIyYailHbIX BETUYHH;
cOOBITUI
- IOHMMATh CYTh 3aKOHA OOJIBIINX YKCEN H BHIOOPOYHOIO METOIa M3MEPEHHUS
YacToTa 21eMEHTapHbBIX BCPOATHOCTCH,
coObITHI - IMETh NPeJICTaBIIEHNE O HOPMAJIILHOM pacIipeleIeHu U IpUMepax HOPMaJIbHO
pacrpeielIeHHbIX CITyYaiflHbIX BEIHINH;
Pemenue 3agaq mo .
(bopMyJIe MOHOI - IMETH MPEJICTABIEHUE O KOPPEJIALMHI CITyYAiHBIX BEIUYHH.
BEPOSITHOCTH
Hcnons3zoBanue
KOMOMHHPOBAaHHBIX
METO/IOB PEIICHUS 3a/1ad
3aganus c Penienune TMHERHBIX pelars anre0pandyecKie ypaBHEHHUs M HEPABEHCTBA U UX CHCTEMBI C

napamMeTpamMu B
HIKOJIBHOM Kypce
MaTeMaTHKU

YpaBHEHUU U
HEPABEHCTB C
napaMeTpaMH.

Pemenune ypaBHeHMil C
rapaMeTpaMH He BBIIIE

napaMeTpamu aaredpanyeckuM 1 rpaduueckuM MeTO/1aMu;
- BJIQZIETh Pa3HbIMU METOJJaMH JI0KA3aTeIbCTBA HEPABEHCTB;
- pelaTh ypaBHEHUS B IIEJIbIX YHCTIaX;

- 1/1306pa>1<aTL MHOKECTBa Ha IIJIOCKOCTH, 3a1aBACMbIC YPABHCHUSIMU,




BTOPOMU CTEIEHHU.

Perenuie HepaBeHCTB ¢
napamMeTpamMu He BBIIIIE
BTOPOU CTEIEHH.

Pewmenne npocrenmmx
paloHaIbHBIX
ypaBHEHUU U
HEPABEHCTB C
napaMeTpami.

D yHKIMOHAIBHO-
rpadu4ecKuii MeTox
pELIeHUs] ypaBHEHUH C
napaMeTpamH.

HCPAaBCHCTBAMU U UX CUCTCMAMMU;

- cBOOOJTHO UCII0JIb30BATh TOKJECTBEHHBIE PEOOPa30BaHMsI TP PELIEHUN
YPaBHEHUH U CUCTEM ypaBHEHUU

Penrenune TeKCcTOBBIX
3amaad

3aauyn Ha ABMKEHUE U
3a/1aud Ha paboTy.

3ajaun Ha AECATUUHYIO
dbopMy 3amucu yucna u
3a/1a4d Ha TIPOIICHTHI.

3amaun Ha
KOHILIEHTpaLHIo, Ha
CMECH U CILJIaBBI.

IIpakTnko-
OpUEHTUPOBAHHbIE
3aJ1a4H.

AHAJIM3UPOBATD YCJIOBUC 3a/1a4H, BBI6I/IpaTL ONTUMAIBLHBIA METO/I peLICHUA
3aaa4u, paccMarpuBas pa3JIM4HbIC MCTOABI,

- CTPOUTH MOJIEIb PEIICHUS 3a/1a4d, TPOBOIUTH JOKA3aTeIbHbIE PACCYKICHHS MPU
pelIeHUN 3a/1auu;

- pemaTh 3a/1a4uu, TpeOyroIre nepedopa BapuaHTOB, MPOBEPKH YCIOBH, BHIOOpa
ONTUMAJILHOTO PE3YNbTATa;

- AHAJIM3UPOBATH U UHTCPIIPETUPOBATH IMOJTYYCHHBIC PCIHICHUA B KOHTCKCTEC
yCJI0BUA 3a1a4u, BBI6I/IpaTB peUiCHUs, HC IPOTUBOPCHAINEC KOHTCKCTY,

- IEPEBOJIUTH TIPU PEIICHUH 3a7a4i HH(POPMAIUIO U3 OJHON (POPMBI 3aMKCH B
JIPYTYI0, UCTIONB3YS TPH HEOOXOIUMOCTH CXEMBI, TAOJIHUIIbI, TpaduKH, TUATPAMMBI.

Penrenne
cTepeoMeTpUuYecKnx
3aga4

3ajaun Ha MOCTPOCHUE
CEUYEHUN.

Pemenue 3aau Ha

BJIAZICTh NOHATUAMU IIPU3MA, MAPATIICIICTIHUIICT U TPUMCHATDH CBOMCTBa
nmapajjiejcnvicaa Ipyu peuiCHUu 3aga4,

- BJIAJICTh IIOHATUEM HpHMOYTOHLHLIﬁ mapaiiCJICnunea U IpuMEHATh €T0 Ipu




HaxXOXIEHUE IIIoaaei
U 00bEMOB
MHOTOI'PaHHHUKOB.

Penrenue 3amad Ha
HaXO0XXICHHUE IIO0Iaaei
1 00bEMOB TEN U
IIOBEPXHOCTEN
BpaIllCHHUS.

pelIeHuu 3a/1ay;

- BJIAZICTh TOHATUAMM IIUPAMUIA, BUBI IHPAMUL, JIEMEHTBI IIPABUIILHOU
MIAPaMUJIbl U YMETh IIPUMEHSATH UX IIPYU PELICHUH 33/1a4;

- UMETh IIPEJCTABIEHUE O TeopeMe Diliiepa, IPaBUIbHBIX MHOTOTPaHHUKAX;

- BJIAZICTh ITOHATHEM ILJIOLIAAN IOBEPXHOCTENH MHOITOIPAHHUKOB U YMETh
IIPUMEHATH €70 IPU PELICHUH 33/1a4;

- BJIAJICTh MOHATHAMH TeJla BpameHust (IIMHAP, KOHYC, Iap U cdepa), UX CCUCHHS
U yMETh IPUMEHATH UX IPHU PELICHUH 33/1a4;

3aKJaounuTeILHOe 1 Hrorosas tecroBas
3aHsATHE pabora
HUTOIO: 34




