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IHHOACHUTEJIBHASA 3ATINCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOT'O KYPCA "AJITEBPA"

Pabouas mporpamma no yueObHomy Kypey "Anredpa" mist oOydaronuxcsi 7 KJ1accoB pazpaboTaHa Ha OCHOBE
denepanbHOTO rocyIapCTBEHHOTO 00pa30BaTENILHOIO CTaHJapTa OCHOBHOTO 00IIero 00pa3oBaHus ¢ y4€TOM
Y COBPEMEHHBIX MUPOBBIX TPeOOBAaHUMN, TPEABABIIEMBIX K MATEMAaTHUECKOMY 00pa30BaHUIO, U TPAJAULIUI
poccuiickoro 00pa3oBaHus, KOTOPBIE 00ECTICUUBAIOT OBJIAICHHE KIFOYEBBIMI KOMIIETCHIHSIMH,
COCTaBJISIOIUMH OCHOBY JIJIsl HEIIPEPBIBHOTO 00pPa30BaHUs M CAMOPA3BUTHS, A TAKXKE IIETIOCTHOCTD
OOMIEKYIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSA 00yJaroMMXcs. B mporpamMe ydTeHbl uiaen
u nosioxenust Konnenmuu pa3BuTus MmareMaTiueckoro oopasoBanus B Poccuiickoit @enepanuu. B snoxy
uudpoBoit Tpanchopmaimu Bcex chep 4eT0BEUECKON EeATETLHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOI MaTeMaTH4eCKOW MOATOTOBKH. Y Ke B IIIKOJIE MaTEMAaTHKa CITy>KUT
OTIOPHBIM MPEMETOM [Tl U3YUSHUST CMEKHBIX TUCIUILINH, a ITOCIIE IKOJIbI pealbHONH HEOOX0JMMOCTHIO
CTaHOBUTCS HENPEPBIBHOE 00Opa30BaHKE, YTO TPEOYeT MOTHOLIEHHOM 0a30B0ii 00111€00pa3oBaTeNbHOM

IIOATOTOBKH, B TOM YHCJIC MaTeMaTHUYECKOM.

3T0 00YCIOBIEHO TE€M, YTO B HAIIM JIHU PACTET YUCIIO podeccuil, CBI3aHHBIX C HETTOCPEICTBEHHBIM
MPUMEHEHHEM MaTEeMaTHKU: U B cpepe SIKOHOMUKH, U B OHM3HECE, U B TEXHOJOTHYECKUX 00JIaCTsIX, U JIaXKe B
rymaHuTapHbIxX cepax. Takum oOpa3om, Kpyr MIKOJBHUKOB, 1151 KOTOPBIX MaTeMaThKa MOXKET CTaTh
3HAQYUMBIM IIPEIMETOM, PACHIUPSIETCS.

[TpakTHdeckas Mojae3HOCTh MaTEMATHKH 00YCIIOBIIEHA TEM, UTO €€ MPEIMETOM SBIISTFOTCS
(dbyHIaMeHTalIbHbIE CTPYKTYPHI HAIlIETO MUpPA: MPOCTPAaHCTBEHHBIE (DOPMBI U KOJTHMUYECTBEHHBIE OTHOILIEHUS OT
MPOCTENIINX, YCBAUBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, 0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIst
Pa3BUTHS HAYYHBIX U MPUKIAAHBIX Uaei. be3 KOHKpeTHhIX MaTeMaTHUECKUX 3HAHUH 3aTpyIHEHO TOHUMaHUE
MPUHIIUIIOB YCTPOWCTBA U UCTIOJIb30BAaHUS COBPEMEHHON TEXHUKU, BOCIIPUATHE Y UHTEPIPETALHS
Pa3HOOOpa3HOM CONMATIBHOMN, SJKOHOMHYECKOM, MOJIUTHUECKOW nHpOopMannu, ManodpexkTuBHa
MOBCEIHEBHAsS MIpaKTUYecKas IeATeIbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBIIIOIHATH
PacuéThl U COCTABJIATH AITOPUTMbI, HAXOJAUTh U IPUMEHATH (DOPMYJIBL, BIIAJIETh MPAKTUIECKUMU MpUEMamMu
reOMETPUUECKUX U3MEPEHUN U OCTPOEHUH, YNTaTh UH(POPMALINIO, TPE/ICTABICHHYIO B BUJIE TaOIHII,
IyarpamMmm M rpauKoB, ®KUTh B YCIOBUSIX HEOIMPEIEIEHHOCTH U MIOHUMATh BEPOSITHOCTHBINA XapakTep
CITyJailHBIX COOBITHIA.

OpHOBpeMEHHO ¢ pacuiupeHueM cdep NpUMEHEHHs: MaTeMaTHKU B COBPEMEHHOM 0011ecTBe Bcé Ooee
Ba)KHBIM CTAHOBHUTCSI MATEMAaTUUYECKHUI CTUJIb MBIIIIJICHUS, IPOSIBIIIOMIUNACS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiecce nzyueHus MaTeMaTHKHU B apceHall IPUEMOB U METOJIOB MBIIILJICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOUAIOTCSA MHAYKLHUA U ACTYKIHS, 0000IIeHIe U KOHKPETH3AIUs, aHATTU3 U
CUHTE3, KJIaccu(UKalUs U cucTeMaTh3alus, abcTparupoBanue u anajaorus. O0beKThl MaTEMaTHUYECKUX
YMO3aKJIFOU€HH, TPaBUJIa UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX TTOCTPOEHUH,
CHOCOOCTBYIOT BBIpaOOTKE YMEHHS (OPMYITHPOBATH, 0OOCHOBHIBATH U IOKA3BIBATh CY)KJICHUS, TEM CAMBIM
Pa3BHUBAIOT JIOTUYECKOE MBIIIITIEHHE. Bemyias poiab npuHaAIeKUT MaTeMaTHKe U B JOPMUPOBAHUHT
AITOPUTMUYECKON KOMIOHEHTHI MBIIILIICHUS ¥ BOCOHUTAHUH YMEHUI JeHCTBOBATH MO 33JaHHBIM allTOPUTMaM,
COBEPIIIEHCTBOBATh N3BECTHHIE U KOHCTPYHPOBATh HOBBIE. B mporiecce pemieHus 3aa4 — OCHOBON y4eOHOM
NEeSITeNFHOCTH Ha ypOKaxX MaTeMaTHKU — PAa3BUBAIOTCS TaKKe TBOpUECKasi M MPUKIAIHAS CTOPOHBI
MBIIILICHUS.

O6y‘~IeHI/IC MaTeMaTHKe JAaET BO3MOKHOCTh Pa3BUBATh Y 06yqalom1/1xc;1 TOYHYIO, PAallTUOHAJIbHYIO U
I/IH(pOpMaTI/IBHyIO pc4b, YMCHHC OT6I/IpaTL HanboJee HoaAXo A E A3BIKOBBIC, CUMBOJIMYCCKHUC, Fpa(bI/I‘{eCKI/IC
CpCACTBA IJId BBIPAKCHUS CY)KI[CHI/Iﬁ U HarjsiAHOTO UX IMPEACTABIICHUA.

Heo0x0uMbIM KOMIIOHEHTOM OO1IIEH KyIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIIETCS 001Iee 3HAKOMCTBO



C MCTOAaMM IIO3HAHUA I[GP'ICTBHTGHBHOCTH, OpeaACTaBJICHUC O IPCAMETC U MCTOJaX MATCMATHUKHU, UX OTJIMUMH
OT MCTOOB APYIUX CCTCCTBCHHLIX U 'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX MNPUMCHCHUA MAaTCMAaTUKH 11
pelIeHus HayYHbIX U MPUKIaIHBIX 3a1a4d. TakuM 00pa3oM, MaTeMaTnyeckoe 00pa3oBaHue BHOCHT CBOM
BKJIaJ1 B (hopMupoBaHHE OOIIEH KyIbTYphl YeIOBEKA.

I/IsyquHe MAaT€MaTUKHU TaKXKe CHOCO6CTBy€T 9CTCTUUCCKOMY BOCIIMTAHHIO YCJIOBCKA, IOHUMAaHHUIO
KpaCOThbI U U3AIICCTBA MATCMATUICCKUX paccyncﬂeHHﬁ, BOCIIPHUATHUIO TCOMETPUUCCKUX q)OpM, YCBOCHHIO
nacu CHMMCTPUH.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA "AJI'EBPA"

Aunre0pa sBIsIeTCs OTHUM U3 OTIOPHBIX KyPCOB OCHOBHOM IIIKOJIBI: OHA 00ECTICUNBACT N3YUEHHE JPYTUX
JTMCUUIUIAH, KaK €CTECTBEHHOHAYYHOTO, TAK ¥ TYMAaHUTAPHOTO LIUKJIOB, €€ OCBOEHHE HEOOX0AUMO IS
MPOJ0JDKEHHUs 00pa30BaHuUs M B IOBCEAHEBHOM KU3HU. Pa3BuTHE y 00YyJalONIMXCsl HAYIHBIX MPEICTaBICHUI
0 TIPOUCXOKJCHUH M CYITHOCTH alredpandeckix abCTpakinii, CriocoO6e OTpaskeHUs] MaTEMAaTHIeCKON HayKOn
SIBIICHHUH U TIPOLIECCOB B IPUPOJIE U OOIIECTBE, POJIM MATEMATHUECKOTO MOJISTMPOBAHMS B HAYYHOM
MO3HAHMU ¥ B TIPAKTHUKE CLIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS M KAYECTB MBILILICHHS,
HEOOXOMMBIX JUIsI aIallTalluk B COBpeMEHHOM 1udpoBoM obiecTse. M3ydeHune anredpsl eCTECTBEHHBIM
o0Opa3oM obecrieunBaeT pa3BUTHE YMEHUS Ha0II0/1aTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBaHHO 00OCHOBBIBATH CBOM JICHCTBHS U BHIBO/IBI,
dbopmynupoBaTh yrBepxKIAeHUSA. OCBOCHHE Kypca alreOpbl 00eCIeunBaeT Pa3BUTHE JIOTHIECKOTO MBIIIICHUS
00yJaromuXxcsi: OHU UCTIOJIB3YIOT JIEAYKTUBHBIC U HHIYKTHBHBIC PACCYXKICHH, 0000IIeHIE 1
KOHKpETH3allnuio, adcTparupoBanre u aHajoruto. O0yuenue anredpe mpeanosaraetT 3HaYuTeIbHBIN 00BEM
CaMOCTOSITENIHOM 1eATeIbHOCTH 00yJaroIuXcsl, TO3TOMY CAMOCTOSITENIbHOE pellIeHre 3ajad €CTECTBEHHBIM
00pa3oM sIBiIsIeTCs peanu3alueit AeaTeIbHOCTHOTO MPUHIUIA 00ydeHuSsI.

B ctpykType nporpamMmbl yueOHOTO Kypca « Anredpay 0CHOBHOM IIIKOJIBI OCHOBHOE MECTO 3aHUMAOT
coJiepKaTebHO-METOJMUecKHe JTUHUH: «Hucna U BEIUMCICHUSD; « AlredpandyecKue
BBIPKEHUS»;« Y paBHEHUS U HepaBeHCTBa»; «DyHKIN». Kaxaas U3 3Tux coaepikareabHO-METOJUUECKUX
JUHUHN pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET 3YYEHUs Kypca, ECTECTBEHHBIM 00pa30M IeperieTasch U
B3aUMO/ICHCTBYS C APYTUMHU €ro JIMHUAMU. B X0/€ n3ydeHus Kypca 00y4aromumMcest IPUXOAUTCS JOTHUECKU
paccyXaaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH sI3bIK. B CBSI3U € 3TUM 11€51ec000pa3HO BKIIOYUTH
B IIPOrpPaMMy HEKOTOPbIE€ OCHOBBI JIOTHKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/Ie/ibl MAaTEMAaTUYECKOTO
00pa3oBaHus U CIIOCOOCTBYIOILIUE OBJIAJCHUIO O0YYaOIIMMKCS OCHOB YHHUBEPCATHbHOTO MATEMAaTHUYECKOTO
s3bpIKa. TakuM 006pa3oM, MOKHO YTBEPKIaTh, UTO COAEPIKATETBLHOM U CTPYKTYPHON 0COOEHHOCTHIO
Kypca«Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Coneprxanue nMHAN «Hucia 1 BBIYUCICHUS» CIIY>)KUT OCHOBOH JUIs JalIbHEHIIIEro U3y4eHHUsl MaTeMaTHUKH,
CIOCOOCTBYET Pa3BUTHIO Y 00YYAIOLINXCS JIOTHYECKOTO MBIIIICHHS, (POPMUPOBAHUIO YMEHHUS 110JIb30BATHCS
AITOPUTMaMH, a TAKXKE MPUOOPETECHUIO TPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JUIsl TIOBCETHEBHOM JKU3HU.
Pa3BuTne MOHATHA O YKCIe B OCHOBHOM IIKOJIE CBS3aHO C PAllMOHAIILHBIMU M HPPAIlMOHAIEHBIMU YHCIIaMHU,
(dbopMupoBaHHUEM MPEACTaBICHUN O IEHCTBUTEIBHOM YHCIIE. 3aBepIIeHNne OCBOCHUS YUCIOBOM JTMHUU
OTHECEHO K cTapleMy 3BeHy 0011ero o0pa3oBaHusl.

Coneprxanue qByX anredpanyecKux JUHUN — «AnreOpandyeckue BhIpaXXEeHUs» U «YpaBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHHIO Y OOYUAIOIIMXCSI MAaTEMAaTUYECKOT 0 annapara, He0OX0AUMOro
JUI PELIECHUs 3a]]a4 MaTeMaTUKH, CMEXKHBIX ITPEIMETOB U NIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. B ocHOBHOM
IIKOJIE YUeOHBIM MaTepual IpyNIUpyeTcsl BOKPYT pallMOHAIBHBIX BBIpAXEHUNA. Anredpa 1eMOHCTpUpPYeET
3HAUEHUE MAaTEMATHUKH KaK S3bIKa AJI IOCTPOEHUSI MaTEMaTHUECKUX MOJEIIEH, ONMCaHUs TIPOLIECCOB U
SBJICHUH peaibHOTro MHupa. B 3amaun oOyueHus anredpe BXOAAT TakKe AajbHeHIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIJICHUS, HEOOXO0MMOT0, B YaCTHOCTH, JUIl OCBOEHHS Kypca HH()OPMATHKH, U
OBJIaJICHUE HAaBbIKAaMH JEIyKTUBHBIX paccyxaeHuii. [IpeobpazoBanne CMMBOJIBHBIX (JOPM BHOCHUT CBOH



cneun(puIecKuil BKIaa B pa3BUTHE BOOOPAKEHHSI, CIIOCOOHOCTEH K MaTEMAaTHYECKOMY TBOPUECTBY.
Conepxanne GpyHKIHOHATBHO-TpApUUECKON JTMHUU HALIEICHO HA TOTyYeHHE NIKOJbHIUKAMH 3HAaHUH O
(GYHKIMSAX KaK BaKHEHIIEH MaTeMaTu4ecKOl MOJIECIH [Tl OTIMCAHUS M MCCIIE0BaHMs pa3HO 00pa3HbIX
IPOLIECCOB U SIBJIECHUI B IIpUpoje U oduiecTse. M3ydeHune 3Toro Marepuana criocooCTBYeT Pa3BUTHIO y
o0yJaromuxcss yMEHUS HCII0JIb30BaTh Pa3IMYHbIC BHIPA3UTEIBHBIE CPEJCTBA S3bIKA MATEMATUKA —
CIIOBECHbIE, CUMBOJIMUECKHUE, TpaduuecKue, BHOCUT BKJIa1 B (GOPMUPOBAHKE TPEACTABICHUN O POJIU

MaTEMaTUKU B pa3BUTUHU HUBUJIIU3AlIUN U KYJIbTYPBI.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IUIaHy B 7 KJlacce M3ydaeTcsi yueOHbIH Kype «Anre0pay, KOTOPBINA BKIIIOYACT
CJIEIYIOILIME OCHOBHBIC pa3/ielibl cojepkanus: «Uncia u BEIYUCICHU», «ANreOpanyeckue
BBIpAKEHUS»,«Y paBHEHUS U HEPABEHCTBAY, « DyHKIIMNY. YUeOHBIN IJIaH HA U3YYCHHE alreOphl B 7
KJIaccax OTBOJUT 3 y4eOHBIX yaca B Henemto, 102 yuyeOHbIX yaca B TO/I.



COJAEPKAHME YYEBHOI'O KYPCA "AJITEBPA"

Yuciaa 1 BbIYHCIEHHUS

PammmonanbHble yuca.

JlpoOu 0OBIKHOBEHHBIE U ICCATHYHBIEC, IEPEX0]] OT OHOM (popMbl 3anucH npobdeit k apyroi. [lonstue
paMoOHAIBFHOTO YHCA, 3aMUCh, CPABHEHUE, YITOPAJOUYNBAHIE PALIMOHAIBHBIX YnceNl. ApupMeTHIecKue
JEWCTBUS C pallMOHATILHBIMU YiciiaMy. Perienue 3a1ad u3 peanbHOM MPaKTUKK HA YacTH, Ha Jpo0u.

CreneHb ¢ HaTypalbHBIM IIOKA3aTeJIeM: OIIpeeIeHUe, IpeoOpa30BaHe BRIPAKEHUI Ha OCHOBE
onpeseNieHus, 3anuch 00buX yncel. [IponeHTsl, 3anuch NpoLeHTOB B BUAE podU U ApodU B BUJIE
IIPOLICHTOB. TPy OCHOBHBIE 3a/1a4U Ha IPOLIEHTHI, pELICHUE 33/1a4 U3 PEAIIbHON IIPAKTUKH.

HpI/IMeHeHI/IC MMPU3HAKOB ACIIMMOCTH, Pa3JIOKECHUEC HA MHOXHWTCIIN HATYPAJIbHBIX YUCEII. Peanbubie
3aBHUCHMOCTH, B TOM YUCJIC IIpsAMas 1 06paTHas1 IpONMOPIUOHATIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

[TepemeHnHbIE, YMCIOBOE 3HAUCHUE BBIPAKEHUS C MEPEMEHHOM. [lomycTUMBbIE 3HAaUEHUS IEPEMEHHBIX.
[IpencraBneHne 3aBUCUMOCTH MEXTy BEIMUUHAME B BUJE hopMyIibl. Beraucienus no gopmymnam.
[IpeobpazoBanme OYKBEHHBIX BBIPKEHHH, TOXKIECTBEHHO PaBHBIC BEIPAKEHMUSI, MPAaBUJIa TPeoOpa30BaHUs
CYMM M TIPOM3BECHUH, MPaBHJIa PACKPBITHS CKOOOK M MPUBEICHUS MOJOOHBIX CIIaracMbIX.

CBolicTBa CTEIEHH C HATYpaJIbHBIM MOKa3aTEIEM.

OnHouneHsl 1 MHOTOWIEHBI. CTenieHb MHOTOwIeHa. CII0)KEeHUE, BEBIYMTAHUE, YMHOKEHUE MHOTOUYJIEHOB.
DopMyJTbl COKPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CYMMBI M KBaIpat pasHOCTU. Popmysa pa3HOCTH KBaJpaTOB.
Paznoxenne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHust

VYpaBHeHHEe, KOPEHb YpaBHEHUs, IIpaBuiia MpeoOpa3oBaHUs YpaBHEHHUSI, PABHO CHIIBHOCTh
ypaBHeHUH. JInHEHOE ypaBHEHUE ¢ OJHON MTEPEMEHHOM, YUCIIO KOPHEW JIMHEHHOTO YPaBHEHMUS, PEIICHUE
TUHEHBIX ypaBHeHUU. CocTaBiieHe ypaBHEHUI M0 YCIOBHIO 3a7jauu. Pelienne TeKCTOBBIX 3a/1ad C
MOMOIIBI0 ypaBHeHUH. JIuHeiiHoe ypaBHEeHHEe ¢ IBYyMsI IepeMeHHBIMU U ero rpaduk. CucreMa AByX
JUHEIHBIX YpaBHEHUH ¢ ABYMS IepeMeHHbIMU. Pemenue cucreM ypaBHeHHH cr1ocoOOM MOACTaHOBKHU.
[Ipumeps! perieHns TEKCTOBBIX 3a7a4 C IOMOILBIO CUCTEM YPaBHEHHIA.

Koopannarts! n rpadpuku. ®yHkuumn

KoopaunaTa Touku Ha npsiMoii. YuciioBbie MPOMEXKYTKH. PaccTosiHue MEKIy IBYMsI TOUKaMU
KoopauHaTHOM npsiMoi. [IpsimoyrosnbHas cucrema koopausat, oc OX u Oy. Adciucca U opMHaTa TOYKU
Ha KOOpIUHATHOU TutockocTH. [IpumMeps! rpadukos, 3ananHbix GopMynamu. UTteHne rpadMKOB peaabHbIX
3apucumocteil. [lonstue pynkuuu. I'paduk dynkuu. CroiictBa pynkuumii. Jluneiinas pynkius, e€ rpaduxk.

I'padux Gpynkmuu y= Ixl. ['padmueckoe penieHne IMHEHHBIX YPABHEHUH M CUCTEM JIMHEHHBIX YPaBHEHUH.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

OcBoenne yueOHOTo Kypca «Anredpbl» JODKHO 00eCIIeYnBaTh JOCTIKEHHE Ha YPOBHE OCHOBHOTO OOIIETO
O6pa3OBaHI/I$I CICAYIOIUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IMMPECAMCTHBIX O6pa30BaTeJIBHBIX PE3YJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIbTAThl OCBOCHHS IMPOTrPaMMBbl Y4eOHOTO Kypca «Anredpay XapaKTepu3yroTCs:

IMaTpuoTHYecKoe BOCIUTAHME:

MPOSBJICHUEM HUHTEPECA K MPOUUIOMY U HACTOSIIIEMY POCCHUICKOM MaTEMATUKH, IEHHOCTHBIM OTHOLLIEHHEM
K JIOCTH)KEHUSAM POCCHICKMX MATEMATUKOB U POCCUMCKON MAaT€MaTUYECKOM IIKOJIbI, K HCTIOJIb30BAHUIO ATUX
JTOCTYIKEHHH B IPYTHX HAYKax M MPUKIIAIHBIX chepax.

I'paxnaHckoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJTHCHUIO 00S3aHHOCTEH rpakJaHIHA U PEATU3alliN €ro 1paB, PEICTABICHUEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, ABICHUH, POy I'PaXkTaHCKOTO
ob1ecTBa (BEIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTBIO K OOCYXJIEHUIO 3TUYECKUX MTPOOIIEeM, CBSI3aHHBIX C
MPAKTUYCCKUM IMPUMEHEHHEM JIOCTHKEHUH HayKH, 0CO3HAHUEM BaXKHOCTH MOPAJTh- HO-ITHYECKHX
TIPUHIIUIIOB B JICSITEILHOCTH YIEHOTO.

TpynoBoe Bociutanue:

YCTaHOBKOM Ha aKTUBHOE Y4acTHE B PELICHUH NMPAKTUUYECKUX 3a7a4 MaTeMaTHUYeCKON HapaBlIeHHOCTH,
OCO3HAHHEM BaXHOCTU MaTeMaTUYECKOTO 00pa30BaHus Ha MPOTSHKEHUU BCEH JKU3HM JUTSl YCTIEIHOM
podeccuoHabHOMN 1eATENBHOCTH U pa3BUTHEM HEOOXOAUMBIX YMEHHIA;

OCO3HAHHBIM BBIOOPOM U IOCTPOCHUEM HHIUBUAYAIBHON TPACKTOPUH 0OPa30BaHUs U )KM3HEHHBIX IJIAHOB
C Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOEe BOCIIUTAHHUE.
CIOCOOHOCTBIO K IMOIIMOHATLHOMY U ACTETHYECKOMY BOCTIPUATHIO MaTEMAaTHUYECKUX 0OBEKTOB, 3a/1a4,
perieHui, pacCyXICHU; YMEHHUIO BUJIETh MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

HCHHOCTH HAYYHOI'o MO3HAHMUA:

OpI/IeHTaL[PIeﬁ B JICATCIBHOCTH HA COBPEMEHHYIO CUCTEMY HaAYYHBIX HpCI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTHA YCJIOBCKA, IMTPUPOIAbI 1 O6H.[€CTBa, MMOHHMaHUEeM MaTeMaTU4eCKOI HAaYKH KaK
C(bepbl YeJIOBEUCCKOU JACATCIIBHOCTH, OTAIlOB eé Pa3sBUTHA U 3HAYUMOCTHU I PAa3BUTHUA HUBHUIIN3AIllUU;

OBJIAACHUEM A3BIKOM MAaTEMAaTHKU U MaTeMaTH4eCKOM Ky.]'[BTypOfI KaK Cp€ACTBOM IMO3HaHHA MHPA,

OBJIaACHUCM HpOCTGﬁIlIPIMPI HaBBIKAMHU HCCJIE€A0BATEIbCKOM JAEATEIBHOCTH.

du3nveckoe BOCMUTaAHNE, (POPMHUPOBAHNE KYJIHTYPbI 310POBbSI H YMOIHOHAIBLHOTO 0JIATOMOIY Y HsI:

TOTOBHOCTBIO IPUMEHSITh MaTEMATUICCKUE 3HAHKS B MHTEPECAX CBOETO 3/I0POBBS, BEJCHHUS 3I0POBOTO
o0paza xu3HH (3J0pOBOC MUTAHUE, COATAHCUPOBAHHBIN PEXKHUM 3aHATHI U OTIBIXA, pEry/spHas (pu3nuecKas
AKTUBHOCTH);

chOpMHUPOBAHHOCTHIO HaBbIKa peIeKCUH, IPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAaKOTO e MpaBa
JPYroro 4yenoBeKa.

JK0JI0TrHYeCKOe BOCIIUTAHHE:

OpUEHTAIlMel Ha MPUMEHEHNE MaTeMAaTUYECKUX 3HAHUMN I PElIeHus 3a7a4 B 00JIaCTH COXPaAaHHOCTH
OKpYXarollel cpebl, JIaHUPOBAHUS IOCTYNKOB M OLIEHKH MX BO3MOKHBIX MOCIEACTBUH JIs1 OKPYKaoIIen
Cpelpl;

OCO3HaHHEM TTI00aTHHOTO XapaKTepa SIKOJIOTHIECKUX MPOOIEM U IyTel UX PEIICHHUS.

JIn4HOCTHBIE pe3yabTaThl, 00eCeYHBAIOIIME AAANTANMI0 00y4a0IIerocsi K H3MeHSI0LHMCS
YCJI0BHAIM COLMATBHOM M NPUPOAHOM Cpeabl:

— TOTOBHOCTBIO K AEHCTBUSIM B YCIOBUAX HeOHpe,I[eJ'IéHHOCTI/I, MOBBIIIICHHUIO YPOBHA CBOEM



KOMIICTCHTHOCTH 4CPEC3 NPAKTUICCKYIO ACATCIIbBHOCTD, B TOM YHUCJIC YMCHUC YUYUTHCA Y APYIrUX JIIOI[GI;'I,
HpI/IO6peTaTb B COBMECTHOI ACATCIIbHOCTH HOBBIC 3HAHUSA, HABBIKH U KOMIICTCHIUHA U3 OIIbITA APYIUX;

— HEOOXOIMMOCTHIO B (JOPMUPOBAHUH HOBBIX 3HAHHM, B TOM YucIie (OPMYIUPOBATH UJIEH, TOHSTHS,
TUIOTE3bl 00 00BEKTaxX U SIBJICHUSIX, B TOM YHUCIIE paHee He U3BECTHBIX, 0CO3HABATh JE(PHUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHUE;

— CI0cOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPHHUMATh CTPECCOBYIO CHUTYaLUIO KaK
BBI30B, TPEOYIOMNN KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS U ACHCTBUS, (GOPMYITHPOBAThH
Y OLIEHUBATh PUCKHU U MOCIIEACTBUS, OPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE pe3ynbTaThl OCBOSHUS MPOTPAMMBbI Y4eOHOTO Kypca «Anredpa» XapaKTepu3yrTCs

OBJIAJICHUCM YHUBEPCA/IbHbIMU RO3HABAM E/IbHbBIMU ()eﬁcmeuﬂmu, YHUBEPCAIbHHBIMU KOMMYHUKAMUBHBIMU

OeticmeUsMU U YHUBEPCATbHLIMU PECYIAMUGHBIMU OCliCIMEUAMU.

1) Vuueepcanvuvie noznasamenvhuie oeticmeusi obecneuusaiom gopmuposanue 6a306bix KOCHUMUBHBIX

npoyeccos odoyuarowuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYHCAIOUe20 MUPA, NPUMEHEHUE T02ULEeCKUX,
UCCce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

Ba3zoBble jJorndyeckue JeiicTBUA:

— BBISBJIATH U XapaKTE€PU30BaTh CYILIECTBEHHbIE MPU3HAKN MaTeMaTHYECKUX OOBEKTOB, MOHATHH,
OTHOIICHUI MEXy MOHATUAMU; GOPMYIUPOBATH ONPEeNICHUS IOHATU; yCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALIMU, OCHOBAHUSA 17151 0000ILICHNUS U CPaBHEHUS, KpUTEPUU
IIPOBOJMMOTO aHAJIN3a;

— BOCIPUHUMATh, OPMYIHPOBAThH U MPe0OPa30BBIBATH CYXACHUS: YTBEPAUTEIbHbIE U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE;

— BBISBJISITH MaTeMaTUYECKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS B (PaKTax, TaHHBIX,
HaOJIOJICHUSX U YTBEPKACHUAX; TpeJylaraTb KPUTEPUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEN U
MPOTHUBOPEUHIA;

— JACJ1aTb BEIBOABI C UCITIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U HHAYKTHBHBIX
YMO3aKJIIO‘{eHPII>'I, YMOSaKJ'II-O‘leHI/Iﬁ I10 aHAJIOT'HH,

— pa30upaTh A0Ka3aTeNbCTBA MATEMATUUECKUX YTBEPXKICHUH (MPSMBbIE U OT IPOTUBHOTO), TPOBOAUTH
CaMOCTOSITEIIbHO HECIIOKHBIE OKA3aTEIbCTBA MaTEMAaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTALIUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BbIOMpaTh cioco0 petieHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS,
BBIOMpATh HanboJiee MOIXOSIMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBarTebLCKHe JelCTBUA:

— HCIIOJIB30BAaTh BOIIPOCHI KaK HCCJIeI0BaTEIbCKUI HUHCTPYMCHT IIO3HAHUA; (bOpMy.]'II/IpOBaTB BOIIPOCHI,
(I)I/IKCI/IpyIOH_II/Ie MpOTUBOPCUHUC, HpO6J’ICMy, CaMOCTOATCIIbHO YCTAaHABJINBATb HCKOMOC U MaHHOC,
(I)OpMI/IpOBaTB TUIIOTE3Y, apryMCHTHUPOBATH CBOIO NMMO3UIIUIO, MHCHHC,

— TPOBOJMTH MO CAMOCTOSITEIILHO COCTABJICHHOMY TUIAHY HECJIOKHBIM SKCIICPUMEHT, HEOOIIbIIIOE
MCCIIEIOBAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BhEKTa, 3aBUCHMOCTEH 00BEKTOB
MeXIy co00ii;

— CaMOCTOATECIBHO (I)OpMyJ'IHpOBaTB 0606II_ICHI/I$I " BBIBOJBI IO pE3yJibTaTaM HpOBCIIéHHOFO



HaGJ’IIOI[eHPUI, HCCiICa0BaHHuA, OLICHUBATh I[OCTOBepHOCTb HOHy‘IeHHbIX pe3y.]IBTaTOB, BBIBOJOB U
0000IIIEeHHI;

— IMPOTrHO3HUPOBATH BO3MOKHOC PA3BUTHUC ITPOLICCCA, a TAKIKC BbIABUI'aThb MIPCAIIOJIOKCHHUA O €ro
Pa3BUTHUH B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

— BBIABJISITHD HCAOCTATOYHOCTHh U I/I36I)ITO‘IHOCTI> I/IH(i)OpMaHI/II/I, JaHHBIX, HCO6XOI[I/IMBIX JUTA peIHCHI/ISI
3a/1a4u;

— BBIOMpATh, AaHATM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMAITHIO pa3IMIHBIX
BUJIOB U ()OPM IIPEICTABIICHHUS;

— BbIOMpaTh GopMy IpeCTaBICHHSI MHPOPMAIMK U WILTIOCTPUPOBATh pellaeMble 3a7a4l CXeMaMH,
JrarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

— OIICHMBATh HAJEKHOCTh UHPOPMALIMH 110 KPUTEPHSIM, NPEAJIOKEHHBIM YUUTEIEM WU
c(OpPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

2) VHuueepcanvhvie KOMMYyHUKamueHbwle Oelicmeus obecnedusaiom cqhopmuposanHocms COYUAIbHBIX
HABLIKO8 00Y4aAIOUWUXCHL.

OO0menue:

— BOCTIPUHHUMATH B POPMYIUPOBATH CYXKJEHHUS B COOTBETCTBHUH C YCIOBHUSMH U LEISIMUA OOIICHHS;
SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHhbMEHHBIX TEKCTAX, JaBaTh
MOSICHEHHMSI 110 X0y pelIeHHs 3a1a4i, KOMMEHTHPOBAThH MOJyYCHHBIN Pe3yibTar;

— B X0JIe 0OCY)KJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 0OCYXIaeMOM TEMBI, TPOOIEMBI, perraeMon
3a]]auu, BHICKA3bIBATh UJICH, HAIICJICHHBIC HA TTOUCK PEIICHHS;, COTTOCTABIISTH CBOH CYXICHUS C
CYXIICHUSIMH PYTUX YYaCTHUKOB JHAI0OTa, OOHAPYKMBATh Pa3IMYKMe U CXOJCTBO TIO3HIIUH; B
KOPPEKTHOH (opme (hopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

— TMPEACTaBJIATh Pe3yJAbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS, TPOCKTA;
CaMOCTOSITENILHO BBIOMPATh (GOpMAT BBICTYIICHUS C YUETOM 3a]a4 MPe3eHTAIMU U 0COOCHHOCTEH
ayJUTOPHUHU.

CoTpyaHunyecTno:

— IOHUMAThb U HUCIIOJIb30BAaTh IPCUMYILCCTBA KOMaHJHOU U HHHHBHHyaHBHOﬁ pa6OTBI IIpH PCUICHHUU
y‘le6HI>IX MAaTEMAaTHYCCKUX 3a4a4,

— MPUHUMATH LETb COBMECTHOMN JESITeNbHOCTH, INIAHUPOBATh OPraHU3AIIMI0 COBMECTHOM paboTHhl,
pacnpenensiTs BUIbl paboT, TOroBapuBaThCs, 0OCYKIATh MPOIIECC U Pe3ysbTaT paboThl; 06001I1aTh
MHEHHS HECKOJIBKHUX JIFO/IEH;

— Yy4acTBOBaTh B IPYNNOBBIX (hopMax paboThl (00CYX1eHHs, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMbI U
p.);

— BBIIIOJIHATHb CBOIO 4aCTb pa60TH U KOOPAUHHUPOBATH CBOU JICNCTBHUS C APYIruMU YJICHAMH KOMAHbI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBHSL.

3) Yuueepcanvuvie pecynamuensie oeticmeus obecneuusaiom @opmuposaHue CMoblCl08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranmn3anus:



CaMOCTOSITEJIBHO COCTABJISATH I1JIaH, aJITOPUTM PELIEHUS 3a7a4uu (WU €ro 4acTh), BBIOUpATh CIIOCO0
perieHus ¢ y46TOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb:

— BIAJETh CIOCO0aMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca M Pe3yabTaTa PEIICHUS
MaTeMaTUIECKOM 33129,

— NPEABUIETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTh IIPU PELIEHUH 3aJa4l, BHOCUTh KOPPEKTHBBI B
JEeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAMICHHBIX OIMOOK, BBISBICHHBIX TPYTHOCTEH;

— OIICHUBATh COOTBETCTBUE PE3YNIbTATA ACSITEIbHOCTH IOCTABICHHOM LIETU U YCIOBUSAM, OOBSACHATH
MIPUYMHBI TOCTUKEHUS WM HEJOCTHKEHUS LeNIH, HAX0AUTh OIHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

MHNPEIMETHBIE PE3YJIbTATbBI

OcBoeHne yueOHOTO Kypca «Anrebpay 7 Kiacc JODKHO 00eCreuynBaTh JOCTIKCHHUE CIIETYFOIINX
MIPEIMETHBIX 00Pa30BaTEILHBIX PE3yIbTATOB:

YucJia 1 BLIYUCJICHUA

Haxoauth 3HaueHHs YUCIIOBBIX BBIPAKEHUI; IPUMEHATh pa3HO00pa3Hble CIOCOObI ¥ MPUEMBI BBIUHCICHUS
3Ha4eHUI APOOHBIX BBIPAKEHUH, coepkKaluX OOBIKHOBEHHBIE U AECATHUHBIE APOOH.

[TepexoauTs OT 0/1HO# (OPMBI 3aMMUCH YUCEN K APYTroi (MpeoOpa3oBhIBaTh JACCATHYHYIO APOOh B
0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JICCITHYHYIO IPOOB).
CpaBHHBATH ¥ YIIOPSIOUYMBATH PAIIHOHATIHHBIC YUCTIA.

OKpyrisTh 4yncia.

BemoausaTe IIPUKUAKY U OLCHKY pE3yiibTaTa BBIHHCHGHHﬁ, OLICHKY 3HAYCHHI YHCIIOBBIX BBIpa}I(CHHI;'I.
BemoausaTe HeﬁCTBHH CO CTCIICHAMM C HaTypaJIbHBIMHU ITOKAa3aTCIAMHU.

HpI/IMeHHTB IIPpU3HAKU ACIUMOCTH, pa3JI0KCHUEC HA MHOXHUTECIIW HATypaJIbHBIX YUCCEIIL.

PemraTe IMPAKTUKO-OPUECHTUPOBAHHBIC 3a/la4i, CBA3aHHBIC C OTHOIICHUEM BCJINYHH,
MMPpONMOPHHUOHAIBHOCTBIO BEJIMYKH, IIPOUCHTAMU,; HHTEPIPECTUPOBATh PE3YIbTAThI PEIICHUA 3a1a4 C y‘IéTOM
OI’paHI/I‘{CHI/Iﬁ, CBSI3aHHBIX CO CBOMCTBaMH pacCMaTpUuBaACMbIX 0OBEKTOB.

AsredOpanyeckue BbIpasKeHU s

Hcnonb3oBath anredpandeckyro TEPMUHOJIOTHIO U CHMBOJIUKY, IPUMEHSATH €€ B MIPOLIECCE OCBOCHUS
y4eOHOro MaTepuana.

Haxonauth 3HaueHns OyKBEHHBIX BHIPAKEHUN TIPU 3aJaHHBIX 3HAYCHUAX MIEPEMEHHBIX.

BrinoaHsTh Hp606pa30BaHI/I}I [EJIOTO BBIPAXKCHUSA B MHOTOYJICH TPHUBCACHHUEM HOI[O6HBIX cJiara€MabIx,
PACKpPBITHEM CKOOOK.

BrinoaHsTh YMHOXCEHUEC OJHOYJICHA HA MHOTOWICH U MHOI'O4JICHA HAa MHOTOYJICH, IIPUMCHSTDH (I)OpMy.]'IBI
KBaJpaTa CYMMbI U KBaJpaTa pa3HOCTH.

OCYH_ICCTBJ'ISITL Pa3JI0KECHUC MHOT'OYJICHOB HA MHOYKUTCIIN C TIOMOIIBIO BBIHCCCHUS 3a CKOOKH 061_1_[61"0
MHOXKHTCJIA, TPYHNIIMPOBKU CJIAraCMbIX, IPUMCHCHUA (I)OpMyJ'I COKpaIJ_IéHHOF O YMHOXCHUS.

[TpumMeHsTH MpeoOpa3oBaHNs MHOTOUWIEHOB ISl PEIICHUS PA3JIMYHBIX 33/1a4 U3 MAaTeMAaTUKH, CMEXKHBIX
IIPEIMETOB, U3 PEaTbHON IPAKTUKHU.

Hcnonp30BaTh CBOICTBA CTENEHEN C HAaTypaJIbHBIMHU IMOKA3aTCIIAMUA I Hp606p3.30BaHI/I}I BBIpa)KeHHﬁ.

YpaBHeHUS U HEPABEHCTBA



Pemrats nuHeNHbIE ypaBHEHUS ¢ OJHOW IIEPEMEHHOM, IIPUMEHSS IIPABUIIA IIEPeX0a OT UCXOIHOTO
YPaBHEHUS K PaBHOCUIILHOMY eMy. IIpoBepsTh, SABIISETCS JIM YUCIO0 KOPHEM YPAaBHEHMUS.

[TpumensTh rpaduyeckre METOAbl IPH PEIICHUH JINHEHHBIX YPABHEHUH U UX CUCTEM.

[TonOGupath mpuMepsI map YUCed, ABISIOUIMXCS PEIICHHEM JIMHEHHOTO YpaBHEHUS C IBYMS TIEPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH MJIOCKOCTU TpaduK TMHEHHOTO YPaBHEHHUS C IBYMS [IEPEMEHHBIMU; TOJIb3YSICh
rpaduKoOM, IPUBOANUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemrate cuctemMbl ABYX JTMHEHHBIX YPABHEHHH C ABYMsI IEPEMEHHBIMHU, B TOM YHCIIE TPaQUIECKH.

CocTaBisTh U pelaTh JIMHEHHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUH 1O YCIOBHIO 33a4H,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M ITOJYyYEHHBIN pe3yibTart.

Koopaunartel u rpadpuku. ®yHkuuu

N300paxkaTh Ha KOOPIMHATHOW PSIMOM TOYKH, COOTBETCTBYIOIIHE 3a/laHHBIM KOOPAWHATAM, JIy4H,
OTPE3KH, UHTEPBAJIbI; 3@ MUCHIBATh YHUCIIOBHIE IPOMEKYTKH Ha alreOpandeckoMm si3bIKe.

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTHU TOUKHU IO 3a/JaHHBIM KO OpJIMHATaM; CTPOUTh TpaduKy JTMHEHHBIX
¢yukuuil. Ctpouts rpadux pynkuuu y= | xl.

OnuceiBaTh ¢ NIOMOIIbIO GYHKIINNA W3BECTHBIE 3aBUCUMOCTH MEX1Y BEIMYMHAMU: CKOPOCTh, BpEMS,
paccTosiHue; 1IeHa, KOJIMYeCTBO, CTOMMOCTh; IPOM3BOAUTEIHLHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonuts 3HaueHne (GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii cnocod npeacTaBaeHUs U aHainu3a MHPOpMaIK;U3BIEKaTh U HHTEPIPETUPOBATH
nH(pOpPMaLIKIO U3 TPaPUKOB peabHbBIX MPOLIECCOB U 3aBUCUMOCTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumenoBanue paszjenoB u | Koanyectso yacos Jarta Buasl gesTeasHOCTH Bujsl, hopmsl DJIeKTPOHHBIE
n/m TeM IPOrpaMMbl H3ydeHHus KOHTPOJIS (uudposnie)
BCEr0 | KOHTPOJIbHBIE | MPAKTHYECKHE o6pa3oBaTeabHbIe
padoTnl padoTbl pecypesI

Paznen 1. Uncaa u Berunciennsi. Panuonanasnble yncJa.

1.1. | IousiTHe paruOHAIBHOrO 0.5 CucreMaTU3MpOBaTh U 000ramaTh 3HaHUs 00 OOBIKHOBEHHBIX H JECATHYHBIX IPOOSIX; Yerublii onpoc;
yucna [TuceMeHHBbI

KOHTPOJIb;
1.2. | Apudmernueckue neiicteus ¢ | 1.75 [IpuMeHsTs pa3HoOOpa3HbIe CIOCOOB! M MPUEMBI BEIYHCICHNUS 3HAYCHHN APOOHBIX BBIPaKECHHUIT, YcTHbli onpoc;
palMOHATBHBIMY YUCIAMH. cojiepKaIIuX OOBIKHOBEHHBIC M ICCATHYHBIC APOOU: 3aMEHATh PU HEOOXOMMOCTH JCCATHUHYIO IPOOH [TucbMeHH bl
OOBIKHOBEHHOI 1 00BIKHOBEHHYO J€CATHYHO, MPUBOLUTH BhIpaxkeHne K hopme, Hanboee y100HOI I | KOHTPOIIB;
BBIYMCIICHHH, PE0OPa30BBIBATH JAPOOHBIC BHIPAKCHHS HA YMHOXKEHHUE | JIeJICHUE ISCATUUHBI X Ipo0eid K CaMooIeHKa ¢
JIEHCTBHSM C IIEIBIMHU YHCIIAMH; UCIOJIb30BAHUEMK
O1eHOYHOT 0
JIHCTaY;

1.3. | Cpasuenue, 0.5 CpaBHMBATh M yNOPSI04MBaATh APOOH, MPe0OpPa3oBbIBas MPH HEOOXOAMMOCTH JIECATHUYHBIE podHU B YerHbli onpoc;
yNnopsaa0unBaHue 00BIKHOBEHHBIE, 0OBIKHOBEHHBIE B JIECATHYHBIE, B YACTHOCTH B OECKOHEUHYIO JIECATHYHYIO 1p00b; [TuceMeHHbIH
paLll/IOHaJ'IbelX Yucel. KOHTpOHb;

1.4. | Crenenb ¢ HAaTYpaIbHBIM 1 IIpuBoAUTH 4nCIIOBBIC U OYKBEHHbBIE IPUMEPHI CTENICHH C HATYPaIbHBIM MOKa3aTeJIeM, 00BACHAA 3HaUCHUA | YCTHBII ONpoc;
MoKa3areaeM. OCHOBAHHS CTENEHH U [OKA3aTEeNsl CTCICHH, HAXOAUTh 3HAYCHHS CTeneHei Bua an (a — moboe [TucbMeHHbIH

palMOHAIBHOE YK CII0, N — HATYpalbHOE YUCIIO); KOHTpOJIb;

1.5. | Pemenne ocHOBHBIX 3aa4 Ha | 1 Pemath 3a7aun Ha 4aCTH, IPOLEHTBI, IPONMOPIMH, HA HAXOXKAEHUE APOOH (IPOLEHTA) OT BENUYUHBI U YcTHbIi onpoc;

Jpo0Ou, IPOLIEHTHI U3 BEIMYUHBI 10 e Apobu (IPOLEHTY), ApoOHU (IPOLEHTA), KOTOPBII COCTABISAET OJJHA BEINYUHA OT APYTOW; [TucbMeHHbIH
peanbHOM NPAKTUKHU. IIpuBoauTh, pa3bupaTh, OLEHUBATD PA3IMYHbIC PEIICHHS, 3AUCH PEIICHUI TEKCTOBBIX 33/1ay; KOHTPOJIb;

1.6. | IlpusHaku aeanMOCTH, 0.25 IIpumensTh pa3HOOOpa3HbIE CIIOCOOB! U MPUEMBI BHIYMCIICHUS 3HAYCHU I APOOHBIX BBIPAKECHHUH, VYeTHbli onpoc;
PAa3I0KEHUS HA MHOKUTEIN coziepIKaIuX OObBIKHOBECHHBIC U ICCATHYHBIC APOOU: 3aMEHAT NIPU HEOOX0JMMOCTH JECATUYHYIO IpOOH [TucbMeHHbIH
HATypajbHBIX YHCEIL. 0OBIKHOBEHHO! 1 0OBIKHOBEHHYIO I€CATHYHOM, IPUBOIUTH BEIpAKEHHE K (popMe, Hanbosee yA0O0HOi 11l | KOHTPOIb;

BBIYHMCIICHUH, IPE0OPa30BbIBATH JPOOHBIE BEIPAKEHHS HA YMHOKCHHUE U JICTICHUE IECATUYHBIX Apo0Oei K
JEHCTBUAM C LETBIMH YHCIAMHU;
IIpumeHsATh IPU3HAKH IETUMOCTH, PA3JI0KEHHS HA MHOXKUTEIN HATYPAIbHBIX YHCEI;
1.7. | PeanbHble 3aBUCHMOCTH. 0.5 PemaTh npakTHKO-OpPUEHTHPOBAHHBIE 3a1a4H Ha JPOOH, IPOLEHTHI, IPSIMYIO U 00pPATHYIO ITuceMeHHBII
MPONOPLUHOHATEHOCTH, IPOTIOPLHY; KOHTpOJIb;

1.8. | Ilpsimast u obpatHas 0.5 Pacno3HaBaTh U 00BACHATH, OMUPASCh HA ONPEACNECHHS, MIPSAMO IPOTOPIIHUOHAIBHEIE U 00PaTHO ITuceMeHHBbIH
TPONOPIHOHATIEHOCTH MPOTOPIHOHATbHBIE 3aBUCHMOCTH MEX/y BETHYMHAMU; IPHBOJUTH MPUMEPBI ITHX 3aBUCUMOCTEHl 13 KOHTPOJIB;

peanbHOTO MHUPa, U3 IPYTHX YUeOHBIX MPEIMETOB;

Hroro mo pazaeny 6

Pa3znen 2. Anredpanyeckue BbIpaKeHHs.

2.1. | BykBeHHbIE BBIPAKCHHUSL. 1 OBnazeTs anredpanyeckoil TEPMUHOIOTHE U CUMBOJIUKOM, TPUMEHATH €€ B IPOIIecCe OCBOCHUS Yerublit onpoc;

y4eOHOro MaTepuaa; TTucbMeHHBIi
KOHTpOJIB;




2.2. | IlepemeHHbIe. 1 HaxoauTh 3HaueHns: OyKBEHHBIX BBIPAXKCHUI IPH 3aJaHHBIX 3HAYCHUAX OYKB; BBIIOJIHATH BHIYUCICHUSL [TucbMeHHbIH
10 (hopmyIam; KOHTPOJIb;

2.3. | Jlomycrumble 3HAYCHNUS 0.5 HaxoauTh 3HaueHnst OyKBEHHBIX BBIPAXKCHHUIT NPU 33laHHBIX 3HAYCHUSX OYKB; BBIIOJHSITH BBIYHCICHHUS [TucbMeHHbIH
MEPEMEHHBIX. 10 (hopmyIam; KOHTPOJIB;

2.4. | ®opmybl. 0.5 HaxoauTb 3HaueHust OyKBEHHBIX BBIPAXCHHUI IPU 33laHHBIX 3HAYCHHUSX OYKB; BBIIOJIHSITH BBIYHCICHHUS [TucbMeHHbIH

10 popmyam; KOHTPOJIB;

2.5. | Tlpeobpasosanue GykpenHbix | 1 BbinonHsTh Npeodpa3oBaHus LEI0r0 BEIPAXKEHHS B MHOTOWICH IPUBEICHUEM OJO0HBIX CIaraeMblX, [TucbMeHH bl
BBIPAXKEHUI, PaCKPbHITHE PacKpBITHEM CKOOOK; KOHTpOJIb;
CKOOOK U IpUBEJICHHE
M0/J00HBIX CIaraeMbIX.

2.6. | CaoiicTBa cTenenu ¢ 5 Ogunaziets anredpandeckoil TEepMUHOIOTHEH U CUMBOJIMKOHN, IPUMEHATH €€ B MpolLecce OCBOSHUS VYcTHBIR onpoc;
HaTypaJbHbIM MOKa3aTeIEM. y4eOHOro MaTepuaa; [TucbMeHHbIH

KOHTpOJIb;
2.7. | MHOTO4YNIEHBI. 1 OBrnazers anredpanyeckoil TEPMUHOIOTHEH U CUMBOJIUKOM, TPUMEHATH €€ B IPOLIECCE OCBOCHUS YcTHbIH onpoc;
y4eOHOro Marepuaa; [TuceMeHHbIH
KOHTpOJIb;
2.8. | CnoxeHue, BBIYNTAHHE, 13 BhIMoHATE MpeoOpa3oBaHUs LENIOr0 BHIPAXKEHUS B MHOTOWICH MPUBEICHHEM IT0JJOOHBIX Cl1araeMblx, YcTHbIH onpoc;
YMHOK€EHIE MHOTOUJIEHOB. PacKphITHEM CKOOOK; [TiceMeHHBbIi
BBINOJHATH yMHOXKEHUE OJHOWIEHa HA MHOTOYWIEH U MHOTOYJICHA Ha MHOTOWIEH, IPUMEHATh (OPMYJIbI KOHTPOJIb;
KBaJpaTa CyMMbl M KBaIpaTa pa3HOCTH; KonrponbHas
padota;

2.9. | ®opmybl COKPAIIEHHOTO 14 OBinazets anredpanyeckoil TEPMUHOIOTHEH U CUMBOJIUKOM, TPUMEHATH €€ B IPOLIECCE OCBOCHUS VYerHblit onpoc;
YMHOKEHUS. y4eOHOro Marepuaia; ITucsMeHHbIi

BBINOJHATS yMHOXKEHNE OJHOWICHA HA MHOTOYWICH 1 MHOTOWICHA HA MHOTOYJICH, IPUMEHATh (hOPMY bl KOHTPOJIb;
KBaJpaTa CyMMBbI M KBaipaTa pa3HOCTH; KonrponbHas
pabota;

2.10. | PasnokeHre MHOTOUJICHOB 12 OcyIecTBIATh Pa3ioKeHUEe MHOTO4JIECHOB HA MHOXXHUTEIN My TEM BbIHECEHHS 3a CKOOKHM 0011ero YcTHbli onpoc;
Ha MHOKHTEIN MHOXHUTENS, TPUMEHEHHS (OPMYIIBI Pa3HOCTH KBaAPaTOB, (hOPMYJ COKPAIIEHHOTO YMHOXKCHHS; [TucbMeHHbIH

IpumensaTh npeoOpa3oBaHKe MHOTOYICHOB JUIS PEIICHHS PA3IMYHbIX 33124 U3 MATEMaTHKHU, CMEXHBIX KOHTpOJIb;
NPEIMETOB, U3 PEANbHON NPAKTUKH; KonTtponsHas
paboTa;
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Paznen 3.YpaBHeHus! U HepaBeHCTBA.

3.1. | VpaeHenue, npaBuia 1 TIpoBepsTh, SABISIETCS JIM KOHKPETHOE YUCIO KOPHEM YPaBHEHHUS; VYerHblii onpoc;
npeoOpa3oBaHus ypaBHEHHUS,

PaBHOCHJIBHOCTD YPaBHEHHI.

3.2. | Jluneitnoe ypaBHeHHe ¢ 4 Pemats nuHeHOE ypaBHEHHE C OJHON MepEeMEHHON, MPUMEHSS IPaBUIa Mepexoa OT HCXOIHOTO ITucbMeHHbIH

OJIHO¥ TIepeMEHHOMH, YpaBHEHHS K PaBHOCHJIBHOMY €My 0oJiee MpOCTOTO BUAA; KOHTPOJIB;

pelIeHHe THHEHHbIX
ypaBHEHHii.




3.3. | Pewenne 3aa4 ¢ moMomp0 | 5 1 CocTaBIATh U peliaTh ypaBHEHHUE WK CHCTEMY YPaBHEHHII 110 YCIOBHIO 3a1a4H, HHTEPIPETUPOBATH B [TuceMeHHbII

ypaBHEHHUII. COOTBETCTBHH C KOHTEKCTOM 3a/1a4i MOJTyYEHHBII pe3ynbTar; KOHTPOJIB;
Konrponbras
pabora;

3.4. | Jluneiinoe ypaBHeHue ¢ 3 IToxGupaTh mpUMEpHI Iap YHCEN, SBISIOMMXCS PEIICHHEM INHEHHOT0 YPaBHEHHS C JIBYMS [TuceMeHHbII
JIBYMsI IEPEMEHHBIMH H €ro HIepEeMEHHBIMY; KOHTpOJIb;
rpadux. CTpouTh B KOOPAUHATHOI IIIOCKOCTHU IpadMK JINHEHHOTO YPaBHEHHUS C JABYMsI IIEPEMEHHBIMH; M0JIb3YsICh

rpauKoM, IPUBOJUTH IPUMEPBI PEIICHUS YPABHCHHU;

3.5. | Cucrema JABYX JIMHEHHbBIX 1 CTpouTB B KOOPUHATHOI IIIOCKOCTHU IpadMK JIMHEHHOTO YPaBHEHHUS C JABYMsI IIEPEMEHHBIMHE; M0JIb3YsCh [TucpMeHHblI
ypaBHEHHII ¢ ABYMS rpauKoM, IPUBOJUTH IPUMEPBI PEIICHHS YPaBHEHHS; KOHTPOJIB;
HePEMEHHBIMI.

3.6. | Pemenne cucreM ypaBHenuii | 12 1 HaxoauTh peleHne CHCTeMbI IBYX JTHHEHHBIX ypaBHEHHUH ¢ ABYMS ePEeMEHHBIMY; YerHblii onpoc;
€1oco0oM MOJICTAHOBKH U CoCTaBIIATh U pelIaTh ypaBHEHHE WK CHCTEMY YPaBHEHHI 110 YCIOBHIO 33auH, HHTEPIPETHPOBATh B [TucpMeHHbII
C1oco0O0M CIIOKEHHS COOTBETCTBHH C KOHTEKCTOM 3aau MOJTy4YEHHBIIl pe3ybTar; KOHTpOJIb;

Konrponbras
padoTa;

WUtoro mo pasaeny: 26

Pa3znen 4. Koopaunatel u rpadguku. @ynkuun.

4.1. | Koopannara TOYkd Ha 0.25 OrMeyaTh B KOOPAHHATHOH MIOCKOCTH TOUKHM MO 33 JaHHBIM KOOPJUHATAM; CTPOUTh rpa@HKU HECIOKHBIX | YCTHBIH ompoc;
MPSAMOIA. 3aBUCUMOCTEH, 3a1aHHbIX QOPMyIaMH, B TOM YHUCIIE € IOMOLIBIO HU(PPOBBIX 1a00PaTOPHid; ITucsMeHHbIi

KOHTPOJIB;
4.2. | Yncrnossie MIPOMEKYTKH. 0.25 HN300paxaTh Ha KOOPJMHATHON NPSIMOi TOYKH, COOTBETCTBYIOLIIME 3aJAHHBIM KOOPJNHATAM, JTy4H VYerHblit onpoc;
OTPE3KH, HHTEPBAJIBI; 3aMIMCHIBATh UX HA alreOpanueckoM A3bIKe; [InceMeHHbII
KOHTPOJIB;
4.3. | PaccrosiHue MEXLY ABYMS 0.25 H306paskaTh Ha KOOPAMHATHOH MPSMOH TOUKH, COOTBETCTBYIOIIHE 33 JaHHBIM KOOPIUHATAM, Ty4H YcrHbli onpoc;
TOUKAaMH KOOPIMHATHOMI OTPE3KH, HHTEPBAJIBI; 3aMIMCHIBATh UX HA areOpanuecKoM A3bIKe;
TPSAMOIA.

4.4, | IlpsmoyrombHas cucTeMa 0.25 OrMeyaTh B KOOPAHHATHOM IIIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAHHATAM; CTPOUTH rpaduKy HECTOXKHBIX | [TnchMeHHBII
KOOpPAHHAT Ha MIOCKOCTH. 3aBHCHMOCTEH, 3aJaHHBIX (OpMyIaMHu, B TOM YHCIIE C MOMOIIbI0 NU(POBBIX 1a60paTOpHIi; KOHTPOJIB;

4.5. | [Ipumepst rpadukos, 1 IIpuBOAUTH NpHMEPHI TMHEHHBIX 3aBUCUMOCTEN B PEAlIbHBIX NIPOIECCAX U ABICHUAX; YerHblit onpoc;
3aJaHHBIX QOpMyna MH.

4.6. | Yrenue rpadukos peanpubix | 1 IIpuMeHATS, H3y4aTh IPEHMYIIECTBA, HHTEPIPETUPOBATh TpaduuecKuii ciocod mpeacTaBneHus U [TncpMeHHBII
3aBHCHMOCTCH. aHanM3a pa3HooOpa3HOil KU3HEHHOW HH(OopMaIuy; KOHTPOIIB;

4.7. | Iousarue GyHKIMH. 2 OcBauBaTh MOHATHE QYHKIHUH, OBIAeBaTh (YHKIMOHATHLHON TEPMHHOIOTHEH; VYernblii onpoc;

4.8. | I'padux QpyHxmmm. 1 IIpuMeHsATS, H3y4aTh NPEUMYIIECTBA, HHTEPIPETUPOBATh TpaduuecKuii ciocod mpeacTaBleHus U [TncpMeHHbII

aHaNH3a Pa3HOOOpa3HOU KIU3HEHHON HH(OPMALNH; KOHTPOJIB;

4.9. | CaoiicTBa QyHKIHIA. 4 1 PacnosnaBars nuHelinyo Gynkuuio y = kX + b, omiceiBath ¢é CBOCTBA B 3aBHCHMOCTH OT 3HAYCHH I Yernblii onpoc;

ko3¢ unuentos K u b; TTuceMeHHBIH
KOHTPOJIB;
Kontponbnas
paboTa;

4.10. | JIuneiinas GyHKIHA. 2 PacnosnaBars nuHelinyo Gynkuuio y = kX + b, omiceiBath ¢€ CBOMCTBA B 3aBHCHMOCTH OT 3HAYCHH I ITucbMeHHBII

kodd purrentos K u b; KOHTPOJIB;




4.11. | Tlocrpoenue rpaduka 1 Crpouts rpaduxu 1uHelHol Qpynknuu, dynkuun y = 1 x |; [TucbMeHHbIH
JMHEHHOH (yHKIHH. Hcnonb3oBath HH(POBEIE PECYPCHI LIS HOCTPOCHHS IpaUKoB QYHKIMH U H3y4EHHS UX CBOICTB; KOHTpOJIb;

4.12. | I'pachux dpyukumn y =x | | 1 Crpowurts rpaduku 1uHeiHol Qpynkuuu, dynkuun y = 1 x |; [TucbMeHHbIH
KOHTpOJIb;

HUroro mo paszeny: 14

Pa3znen S.IToBTopenue u o6odmenne.

5.1. | IloBTOpEHHE OCHOBHBIX 7 Br1OupaTh, IPUMEHSTh OLIEHUBATH CIOCOOBI CPABHEHMUS UM CEll, BBIUMCICHUH, peoOpa3oBaHuii VYcTHBIR onpoc;
HOHATHI ¥ METOJI0B Kypca 7 BBIPA)KEHUH, pElIEHUs] ypaBHEHHI; [TncsMenHbIi
Kiacca, 0600menne sHaHuH OcyImecTBIATh CAMOKOHTPOJIb BBIMOJIHAEMBIX JEHCTBUI 1 CaMOIIPOBEPKY PE3y/IbTaTa BBIYUCICHUH, KOHTPOJIb;

npeoOpa3zoBaHuil, MOCTPOCHHUIL; KoHnTtponbHas
Pemath 3aaun U3 peanbHON KU3HHU, IPUMEHATh MATEMATUUECKUE 3HAHNUS IS PEIICHUS 3a7au U3 JIPYTux pabora;
MPEMETOB;
Pemath TeKCTOBBIE 3ajaa4u, CpaBHl/IBaTb, BbI6leale Cl'lOCO6bI peLueHm{ 3a/lavM,

Wroro no pazzaeny: 7
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[10 IPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoJunyecTBo yacoB Jara Buasl, popmbl
n/n HU3y4YeHHUs | KOHTPOJIS
BCET0 | KOHTPOJIbHBIE | IPAKTHYeCKHUe
padoTsbI padoThI

1. |IloBropenue. [lonstue 1 YeTHBIM 01IpoC;
PALMOHAIIBHOTO YUCJIA, [TnceMeHHbII
3aMuch, CPaBHEHUE, KOHTpOJIb;
YHOpsAA0YUBaHUE
palOHaIbHBIX YHCEL.

2. |IloBTOpeHwme. 1 YcTHBIN onpoc;
Apudmernueckue AeMCTBUS C IIncemenHbII

paloHaIbHBIMU YHCIIAMHU. KOHTPOJIb;
JpoOu 0OBIKHOBEHHBIE U
J€CSITUYHBIE, IEPEXO]T OT
OJIHO (pOPMBI 3aInCH K
JPYTOM.

3. |I[loBTOpeHwme. 1 YcTHbI omnpoc;

Apudmernueckue AeHCTBUS C IIncemenHBbII

palMOHAaIbHBIMU YHCIIAMHU. KOHTPOJIb;
[IpumeneHne Tpu3HaKoB CamoorieHka ¢
JEIIMMOCTH, Pa3I0KEHUE Ha HCI0JIb30BAHNEM
MHO>KHMTEJIM HATypaJIbHBIX «OneHo4Horo
qucel. JUCTa;

4, |IloBTOpenue. Pemenue 1 YcTHBIHM onpoc;
3a7a4 U3 peajbHOU I[TuceMeHHbIH
IIPaKTUKU Ha 4acTH, HA KOHTPOJIb;
npoo6u. IIpoueHTsl, 3anuce
IIPOLICHTOB B BUJIE IpOOU U
IpoOu B BUJIE IPOLIEHTOB.

Tpu ocHOBHBIE 3a1a4K HA
IIPOLIEHTBL, PEILICHUE 3a7a4
U3 peaJIbHOM MPAKTUKHU.

5. |IloBTopenue. Pemenne 1 Y CTHBIN 01poc;
TEKCTOBBIX 3a/1a4. PeanbHble [InceMeHHbIN
3aBUCHMOCTH, B TOM YHCJIE KOHTPOJIb;
npsiMasi U oopaTHas
IIPONOPLIMOHAIBHOCTH.

6. | YpaBHeHHe, KOpEHb 1 YcTHbI onpoc;

YpaBHEHUs, NpaBHiIa
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHIILHOCTD

YPaBHEHUH.




7. | JIuneitHOe ypaBHEHHUE C IIncemMenHbIN
OJIHOY MTePEMEHHOM, YHUCIIO KOHTPO!JIb;
KOpHEHU JIMHENHOTO
ypaBHEHHUSI.

8. Pemrenue muHeHHBIX ITuceMeHHbIi
YpaBHECHUH, KOHTpPOJIb;
peoOpa3oBaHMs ypaBHEHUS.

9. Pemnrenue quHENHBIX ITnceMeHHbIi
YpaBHEHUH C OJHOM KOHTpPOJIb;
IIEPEMEHHOM.

10. |Pemenue nuHeHBIX ITnceMeHHbIH
ypaBHEHUH, CBOJUMBIX K KOHTPOJIb;
JIMHEWHBIM

11. |CocraBneHue ypaBHEHUS I10 VYeTHBIN 0IpoC;
YCIIOBHUIO 3aJa4H. IInceMeHHbIH

KOHTPOJIb,

12. | Permenne TeKCTOBBIX 3a1ad C ITnceMeHHBIN
MTOMOTIIHIO YPABHEHH. KOHTPOJIb,

13. | Pemenune TeKCTOBBIX 3a1a4 [TuceMeHHBIN
anreOpanvecKuM crocooom KOHTPOJIb;

14. | Pemenune nMUHEHRHBIX [TuceMeHHBIH
YpaBHEHUH U 3a7a4 C KOHTPOJIb;
MOMOIIBIO COCTABICHUS
YpaBHEHUU.

15. | O600meHre 1 KOHTPOJIb KonTtponpHas
3HAHUH 110 TEME pabora;
"JIuneitnpie ypaBHeHHS"

16. | ToxxecTBEHHO paBHBIE ITnceMeHHEBIH
BBIPKCHUSL. KOHTPOJIb;
[IpeobpazoBanue
OYKBEHHBIX BBIPaKEHUI.,

MpaBujia IpeoOpa3oBaHUS
CYMM M IIPOU3BEACHUM.

17. | ToxxecTBEHHO paBHbBIC IInceMeHHbIH

BbIpakeHus. [IpaBuna KOHTpO!JIb;

PacKpbBITUSL CKOOOK U
MPUBACHUS MTOT00HBIX
cJaraeMbIx




18. | CreneHb ¢ HaTypagbHBIM IIncemMenHbIN
MOoKa3aTeseM: ONpe/IeICHHE. KOHTPO!JIb;
[IpeobpazoBanue
BBIPA)KECHUI HA OCHOBE
OmpeieICHUsI.

19. |CremneHb ¢ HATYPATBHBIM [TnceMeHHbII
nokasarenem. [lepemennsle, KOHTPO!JIb;
YHUCJIOBOE 3HAUYCHHE
BBIPAXKECHUS C IEPEMEHHOM.

20. |IIpencraBnenue [TuceMeHHBII
3aBUCHMOCTH MEXITY KOHTPOJIb;
BEJIMYNHAMHU B BUJIC
dhopmyn. Beraucienus no
dhopmynam.

21. | CBo¥icTBa CTEIICHU C YcTHBIN 0npoc;
HATYPAIBHBIM ITOKA3aTEIIEM. [TruceMeHHbII
YMHOXEHHUE U IeTIeHNE KOHTPOJIb,
CTENeHEN

22. | CBO¥CTBa CTEIICHU C YcTHBI# ompoc;
HaTypaJbHbIM MMOKa3aTeJIeM. [TrnceMeHHbII
Bo3sBeneHnue B crenenb KOHTpOJIb;
MIPOU3BENICHUS U CTEIICHU

23. | CBo¥iCTBa CTEIEHH C YcTHbI# onpoc;
HaTypaJbHbIM [IOKA3aTEJIEM. IIucbmeHHBbII

KOHTpOJIb;

24. | Omgnownenbl. CTaHIApTHHIN YcTHbIN onpoc;
BUJI OJHOUWIEHA. Y MHOXKEHUE I[TuceMeHHbBIH
OJIHOYJICHOB KOHTpOJIb;

25. | Bo3Benenue oqHOYICHA B YcTHBIN onpoc;
CTEIEHb [TucbmeHHbII

KOHTpO!JIb;

26. |Ilonatue MHOTOUJICHA. YcTHBIN onpoc;

Crenenb MHOTOYJTHA [InceMeHHbIN
KOHTpO!JIb;

27. | CnoxxeHue U BHIYUTAHUE YcTHBIM onpoc;
MHOTO4WIEHOB. PackpsiTe [InceMeHHbIN
CKOOOK U TIpUBEICHUE KOHTpO!JIb;
MOJA0OHBIX CIIaraeMbIX.

28. | CnoxxeHue U BEIYUTAHUE [TucbmeHHbII

MHOTOYJICHOB.

KOHTPOJIb;




29. | Jle¥icTBHS C OHOUICHAMH U [IuceMeHHBIN
MHOTOYJIEHAMH. KOHTPO!JIb;

30. | O6001IeHE U KOHTPOJIb O KonTtposnsHas
teme «CTerneHs ¢ paborTa;
HaTypaJbHbIM MMOKA3aTEJIEM.

Opnuournensl. CloxeHue u
BBEIUMTAHUE MHOTOYJICHOB. )

31. | YMHOXeHHE OTHOWIEHA HA IIucbMeHHbBIN
MHOTOYJIEH. KOHTPO!JIb;

32. | YMHOXeHUE OTHOWIEHA Ha ITuceMeHHBIN
MHOTOYJIEH. KOHTPOJIb;
[IpeoGpaszoBanue
BBIPAKCHUI.

33. | YMHOX€eHHE OTHOWIEHA Ha ITuceMeHHBIN
MHOTOUJIeH. Pemmenne KOHTPOJIb,
YpaBHEHUU.

34. | YMHOXEHUE OTHOWIEHA Ha IInceMeHHbIH
MHOTOUIEeH. Pemenne KOHTPOJIb,
MPOCTEHIINX APOOHO-

JINHEMHBIX YpaBHEHUH.

35. | YMHOX€EHNE MHOTOYIEHA Ha [TuceMeHHBIN
MHOT'OYJIECH. KOHTPOJIb;

36. | YMHOXeHHE MHOTOYIEHA Ha I[TuceMeHHbBIH
MHOTO4IEH. YTIPOIleHUE KOHTPOJIb;
BBIPAKCHUI

37. | YMHOX€eHHE MHOTOYJIEHA Ha I[TuceMeHHbIH
MHorouieH. Pemenue KOHTPOJIb;
YPaBHEHUM.

38. | PasnoxeHne MHOrOWIEHOB [IuceMeHHbIH
Ha MHOYXUTEJIU: BBIHECEHHE KOHTPOJIb;
00111ero MHOXUTENA 3a
CKOOKH.

39. | PasnoxeHne MHOro4wieHa Ha IIuceMeHHbIN
MHOKHATEIH. KOHTpO!JIb;

40. |PasnoxxeHue MHOTOYJIEHA HA IIuceMeHHbBIN
MHOXHUTeIN. MeTon KOHTpO!JIb;
TPYHNIUPOBKU

41. |PaznoxxeHue MHOTOYIEHA HA IIuceMeHHbIN
MHOKHUTEIN: METOIOM KOHTpOJIb;

IPYINIUPOBKU




42. | YMHOXHHE OHOYIEHA HA ITuceMeHnnbIi
MHOTOWIEH. Y MHO)KEHHE KOHTpOJIb;
MHOTOYJIEHA HA MHOTOYJIEH.

43. | Pa3noxeHre MHOTOYJICHOB [TnceMeHHbIM
Ha MHOYKUTEJIN Pa3HbIMU KOHTpOJIb;
METO/1aMHU

44. | O6001eHne U KOHTPOJIb O KontponsHas
Teme «MHOTOUWICHBI» pabora;

45. | IlpousBeneHue pasHOCTH U YeTHBIN 01IpoC;
CYMMBI JIBYX BBIPQKECHH. IIncemenHbI

KOHTpOJIb;

46. |IIpowusBeneHue pa3HOCTH H [TnceMeHHbII
CYMMBI JIBYX BBIpa)KE€HUH. KOHTPOJIb;
[IpeoGpa3oBanue
BBIPAXEHUI U pelICHUE
ypaBHEHUU

47. | ®opmyna pa3HOCTH YcTHBIN onpoc;
KBaJIPaTOB. [TnceMeHHbII

KOHTPOJIb;

48. | Pa3noxxeHne pasHOCTH [TucemeHHBII
KBaJpaTOB HA MHOYKUTEIIH. KOHTpOJIb;

49. | ®opmysbl COKPAIIEHHOTO YcTHBIH onpoc;
YMHOKEHUSA: KBapar [TrnceMeHHbII
CyMMBI U KBaJpaT pa3HOCTU KOHTpOJIb;

50. | ®opmynbl COKpAIIEHHOTO [T1uceMeHHbII
YMHOXEHUS: KBaJpaT KOHTpO!JIb;
CyMMBI U KBaJpaT pa3HOCTH.

[IpeobpazoBanue
BBIPaXKCHUM.

51. | ®opmyIbl COKpaIIEHHOTO [TucbmeHHbII
YMHOKEHUS: KBaJpaT KOHTpO!JIb;
CYMMBI U KBaJpaT pa3HOCTH.

Pewrenue ypaBHeHUN.

52. |IIpeobpazoBanue YcTHbI onpoc;
MHOTOYJIEHA B KBaJpar ITuceMeHHBIM
CYMMBI WX Pa3HOCTHU ABYX KOHTPOJIb;
BBIPAXKCHUI.

53. |IIpencraBieHue TpexuieHa B ITnceMeHHbIN
BHJIE KBaJpaTa AByWICHA KOHTpOJIb;




94. | ®opMyIbl COKpAIIEHHOTO [TnceMenHbIM
YMHOKEHUSI. KOHTPO!JIb;

55. | ®opMyIbl COKpAIIEHHOTO [TucbmenHbII
YMHOKEHUSI. KOHTPO!JIb;
[TpeobpazoBanue
BBIPAKCHUM.

56. | O600mEeHe U KOHTPOJIb O KonTpompHast
Teme "DopMyIibl paborTa;
COKpAIIEHHOTO0 YMHOXEHUs"

57. | ®opmyIbl COKpaIEHHOTO VYeTHBIN 0IpoC;
YMHOXEHUA: CyMMa U [TnceMeHnHbII
pa3HOCTh KyOOB JBYX KOHTPOJIb;
BBIPAKCHUIN

58. | Cymma u pa3HOCTH KyOOB [TuceMeHHBIH
JIBYX BBIPAXKCHHIH. KOHTPOJIb,
[IpeoGpa3zoBanue
BBIPAKEHUII.

59. | [IpuMeHeHne pa3InIHBIX [TnceMeHHbII
CHOCO0O0B pa3I0KEeHHs KOHTPOJIb;
MHOTOYJIEHA HA MHOKUTEJIH.

60. | Pa3noxeHne MHOTOUJICHOB [TuceMeHHBIH
Ha MHOYHUTEIIN: KOHTPOJIb;
npuMeHeHnne Gpopmyn
COKPAILEHHOTO YMHOXKEHUS

61. | Dopmynbl COKpAIIEHHOTO [T1uceMeHHbII
yMHOKeHus. 1x KOHTPOJIb;
MIPUMEHEHHE TIPU
Pa3IoKEHUU Ha MHOKUTEIIH.

62. | Paznuunblie ciocoOsbl [TuceMeHHBIH
pa3noKeHus: Ha MHOKHUTEIH. KOHTPOJIb;
[IpeobpazoBanue
BBIPaXKCHUM.

63. | PaznuuHblie ciocoOsbl [TucbmeHHBbII
pas3noKeHus Ha KOHTPOJIb;
MHOXXHTeTH. Pernenue
YpaBHEHUM.

64. | CymMa u pa3HOCTb KyOOB. ITuceMeHHBIM

PaznoxxeHne Ha MHOXKUTEIH.

KOHTPOJIb;




65.

O060011eHNEe U KOHTPOJIb TI0
teme "Cymma U pa3HOCTh
KyOoB. Pa3nnynbie criocoOsl
pasioxeHus Ha
MHOXKHTENH."

KoHTpoabHast
paborTa;

66. |Ilonarue GpyHKIHH. YcTHBIN onpoc;

67. | I[Ipumeps! rpadukos, YcTHBIN onpoc;
3aJJaHHBIX (OPMYJIaMHU. [TnceMeHHbII

KOHTPOJTb;

68. | Urenue rpaduKkoB peasbHBIX [TucemenHbII
3aBUCHMOCTEH. KOHTpOJIb;

69. | CriocoObl 3a1anust PYHKITUH: YcTHsI# onpoc;
aHAJIMTUYECKUH, rpadrUyecKul,

TaGJINYHBIN .

70. |I'padux GyHKIHH. YcTHBIN onpoc;
Koopaunara Touku Ha
npsMol. PaccrosiHue mexay
JIBYMST TOUKaMHU
KOOPAMHATHOW ITPSMOIA.

71. |I'padux dbyHKIIAA. YcTHBIH onpoc;
[IpsmoyronsHas cuctema
koopauHar, ocu Ox uQy.

AOcmucca u opauHaTa
TOYKHU Ha KOOPAUHATHOU
IJIOCKOCTH.

72. |Jlunerinas QpyHKIms, ee YcTHBIHM onpoc;

rpaduk. IIucbmeHHBbII
KOHTPOJIb;

73. |IlocTpoenue rpaduka ITucbmMeHHBII
TUHENHON (QYyHKINH. KOHTpPOJIb;

74. |Jluneiinas QyHKIMS. YcTHBIN onpoc;
CpoiicTBa (hyHKIIHH.

75. | B3auMHoe pacroJioskeHue Y CTHBIN 01poc;
rpauKOB JIMHEHHOM
GyHKIHH.

76. |Ilpsamas YcTHbI onpoc;
PONOPIHOHATBEHOCTD U €€ [TucbMeHHbIH
rpaduk KOHTPOJIb;

77. |I'padpux ¢pynkmun y=1x1 YcTHbli onpoc;

78. | I'paduk u cBoiicTBa ITuceMeHHBIM
JTUHEWHOU QyHKUIUU KOHTPOJIb;







79. | O6001IEeHE U KOHTPOJIb IO KonTtponsHas
teme "Oynkuun" pabora;

80. | YpaBHeHue ¢ aAByms YcTHBIN onpoc;
MIEPEMEHHBIMH U €T0
rpaduk.

81. |JIuneitHOe ypaBHEHHE C YeTHBIT 01IpoC;
IBYMS IEPEMEHHBIMH U €TO
rpadux

82. |I'padudeckoe pemeHue [TuceMeHHBII
JIMHEWHBIX YPaBHEHUM. KOHTPOIJIb;

83. | Cuctema nByX [TuceMeHHBIH
JIMHEWHBIX YPaBHEHUN KOHTPOIJIb;

C IBYMS
NepEeMEHHBIMH.

84. | I'paduuecknii MeTO [TuceMeHHbII
pEeIIeHUs CHCTEMBI IBYX KOHTPOJIb;
JIMHEWHBIX YPABHEHUN C
TBYMS TIEPEMEHHBIMH.

85. | Pemenue cucremsl ITucsmMeHHBIM
JINHENHBIX YpaBHCHUN KOHTPOJIb;
METO/IOM TOJICTAHOBKH.

86. | AnropuTtM™ pemeHus [TucemeHHBII
CUCTEMBI JIMHEWHBIX KOHTPOJIb;
YpaBHEHUI METO/I0M
MOJICTaHOBKH.

87. | Pemienue cuctembl [TuceMeHHBIH
JIMHEHHBIX YpaBHCHUH KOHTPOJIb;
METO/IOM MOJICTAHOBKH, €r0
reoMeTpuyecKas
UHTEpIpeTaIus.

88. | Pemenue cuctembl [TuceMeHHBIH
JTUHEIHBIX YpaBHEHUN KOHTPOJIb;
METO/IOM CJIOKEHUS.

89. | AlropuT™m perieHus ITuceMeHHBIM
CHCTEMBI JIMHEHHBIX KOHTPOJIb;
YPaBHEHUH METOI0M
CIIOKEHHS.

90. | Pemenue cuctemsl [TucbmeHHbII
JIMHEWHBIX YpaBHEHUN KOHTPOJIb;

METOAOM CJIOKCHHU, €TO
reoOMETpHUICCKAaA
HHTCpHpCTallUA.







91. | Pemenue TekcTOBBIX 3a/au ¢ | 1 [TnceMenHbIM
MTOMOIIBIO0 CUCTEM KOHTPOJIb;
JINHEMHBIX YPABHECHUM.

92. | Pemenue TekcToBhIX 3amau | 1 [TucbmenHbII
METOJ/IOM CHCTEM ypaBHEHUN KOHTPOJIb;

93. | CocraBiieHue ypaBHEHUI 1 [TuceMeHHBII
Y UX CUCTEM TI0 KOHTPOJIb;
YCIIOBHIO 33/1a4H.

94. | Pemenue cucrem auHEHHBIX | 1 [TnceMeHHbII
YpaBHEHHI pa3HBIMH KOHTPOJIb;
METOJaMH

95. | O606menue u KOHTposb o | 1 KonTpoibHast
teme "Cucrtema JIMHEHHBIX pabora;
YpPaBHEHUH C IByMsI
repeMeHHbIMU"

96. |IloBTropenue. CTeneHs ¢ 1 [TuceMeHHBIH
HaTypaJIbHBIM TIOKa3aTeJieM KOHTPOJIb;

U €€ CBOWCTBA.

97. |IloBTropenue. Muorounensr |1 [TucemeHHBII
U ACWCTBUS HAJl HUMH. KOHTPOJIb;

98. |IloBTOopenue. opmyis 1 [TucemeHHBII
COKpAIEHHOTO YMHOEHHUSI. KOHTPOJIb;
Pasnoxxenne MHOrouseHa Ha
MHO>KHUTEJIH.

99. | UroroBast KOHTPOJIbHAS 1 KonTtponpHas
pabora. pabora;

100. | TToBTOpenue. Pemenue 1 ITucbmMeHHBII

JTUHENHBIX YpaBHEHUN KOHTPOJIb;
U UX CUCTEM
101. | TloBTOpenue. Pemenue 1 ITucbMeHHBII
TEKCTOBBIX 3aj1a4 KOHTPOJIb;
anredpanvdecKkum
METO/IOM.
102. | UtoroBoe moBTOpEeHHUE. 1 YcTHbI onpoc;
OBILEE KOJIMYECTBO 102

YACOB II10 ITPOTPAMME




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Anrebpa: 7 kjacc: y4eOHUK JIJIS yYaluxcs 061eo6pa3oBaTebHbIX opranusanuii/ A.I'. Mep3nsik,
B. b. llosiorckuit, M.C. Axkup.— M.: Bentana - I'pad;

BBenure cBO# BapuaHT:

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

Anrebpa : 7 knacc : metogmyeckoe nocobue / E.B. Byuko, A.l'. Mepansik, B.B. MNMonoHckuin n gp. — M. : BeHTaHa-
padp,

Junaktuyeckue Marepuaisl s 7 kinacca, A.I'. Mepansk, B.b. I[Tononckuii, M.:
«Benrtana — I'pady,

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://uchi.ru/



MATEPUAJIIBHO-TEXHUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O MNPOECCA
YUYEBHOE OBOPYJOBAHUE
KoMnbroTep, f0cKa

OBOPYJIOBAHMUE U1 TPOBEJAEHUSA JIABOPATOPHBIX U IPAKTUYECKHUX PABOT

JlOCKa
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