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IHOACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA "AJITEBPA"

PaGouas mporpamma o yue6HoMy Kypcy "Anredpa" mis ooyuaromuxcs 7-9 kiaccoB pazpaboTaHa Ha
ocHoBe DenepaabHOro roCy1apCcTBEHHOT0 00pa30BaTENILHOTO CTaHIApTa OCHOBHOTO 0011er0 00pa3oBaHus C
y4€TOM M COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, IPEIBABIIEMBIX K MATEMaTHUYECKOMY 00pa30BaHUIO, U
TPaJUILIANA POCCUICKOTO 00pa30BaHUs, KOTOPhIC 00ECIICYHBAIOT OBIIAJICHUE KIIFOUEBBIMH KOMITCTEHITUSIMH,
COCTABJISIOLIMMH OCHOBY JJISl HETIPEPBIBHOTO 00pa30BaHUsI M CaMOPa3BUTHS, A TAKXKE IIETTOCTHOCTD
OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U TI03HABATEIILHOTO PAa3BUTHA 00yJaromuxcs. B mporpamMMe ydteHsl uaeu
u nonoxenus: Konuenmmu pa3BuTus MareMaTrueckoro oopasosanus B Poccuiickoit denepanuu. B smoxy
U poBoii TpaHCPOPMALIUHU BCEX Cep UeIOBEUECKON NesITETLHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM 4eJIOBEKOM 0e3 6a30BOi MaTeMaTHUECKOM IMOATOTOBKH. YK€ B IIKOJIE MATEMAaTHKa CIIYKHT
OIIOPHBIM IPEAMETOM ISl U3YYSHHSI CMEKHBIX TUCIUILINH, a TIOCIIE IIKOJIbI PeaJIbHONH HEOOXOJMMOCThHIO
CTaHOBHTCS HETPEPHIBHOE 00pa30BaHKeE, UTO TPEOYeT MOTHOLIEHHOU 06a30B0ii 00111e00pa30BaTeIbHOM
MOJITOTOBKH, B TOM YHUCIIC © MATEMaTHIECKOM.

3710 00YCIOBICHO TEM, UYTO B HAIIW JHU PACTET YHCIO MPOQeccuii, CBI3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX 00IaCTIX, U JaKe B
ryMaHMTapHbIX cepax. Takum o0pa3oM, Kpyr MKOJIbHUKOB, 151 KOTOPBIX MaTeMAaTHKa MOXET CTaTh
3HaYMMBbIM MIPEIMETOM, PACLIUPSAETCS.

[IpakTryeckast MoJe3HOCTh MATEMAaTHKH 00YCIIOBIIEHA TEM, YTO €€ IPEIMETOM SIBIISTFOTCS
(byHIaMeHTalIbHbIE CTPYKTYPbI HAIIEr0 MUpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS OT
IIPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, 10 AOCTATOYHO CIOXKHBIX, HEOOX OAUMBIX IS
Pa3BUTHS HAYYHBIX U NPUKIAAHBIX UAEH. be3 KOHKPETHBIX MaTEMaTUYECKUX 3HAaHUH 3aTPYAHEHO [IOHUMaHue
IIPUHLUIIOB YCTPOMCTBA U UCIIOJIb30BAaHUs COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U UHTEPIIPETALIUS
pa3Ho00pa3HOi colManbHON, SKOHOMUYECKOH, MOTUTHYECKONH HHPOpMaLuK, Mano3ppeKTUBHA
ITOBCETHEBHASI IPAKTUYECKas AeATENbHOCTh. Kax10My 4estoBeKy B CBOEH KU3HU IPUXOAUTCS BBINOJIHATH
pacy€Thbl U COCTABNIATH AITOPUTMBbI, HAXOUTh U IPUMEHSTH (POPMYJIbI, BIAJAETh NPAKTUYECKUMU MPUEMaMHU
reOMEeTPUUYECKUX U3MEPEHUN U IOCTPOEHUH, UNTaTh MHPOPMAIIUIO, IPECTABICHHYIO B BU/I€ TAaOIUII,
JMarpaMM M rpauKoB, XKHUTh B YCIOBUSAX HEONPEIENEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep
Cly4ailHbIX COOBITHH.

OnHOBpEMEHHO C pacHipeHrueM cdep MPUMEHEHUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooee
Ba)XKHBEIM CTAHOBUTCSI MAaTEMaTUYECKHUIN CTHIIL MBINIJIICHUA, HpOfIBJ’ISIIOHH/II\/'ICSI B OHpCI[eJ'IéHHBIX YMCTBCHHBIX
HaBBIKax. B IpOoHECCC N3YYCHUA MAaTECMAaTUKH B apCCHAIT HpI/IéMOB 1 METOZJ 0B MBIIIJICHUA YCJIOBEKA
€CTCCTBECHHBIM O6p330M BKJIFOYAIOTCA MHAYKIUA U JCAYKIUA, 0606HI€HI/IG M KOHKpECTU3alusd, aHaJlu3 U
CHHTCE3, KJ'IaCCI/I(i)I/IKaIII/ISI U cucreMarmusanusi, a6CTpaFI/Ip0BaHI/I€ n a"gasorus. OOBEKTHI MAaTEMATUUYECKIX
YMO3aKJIFOUEHH, PaBWJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKHUX ITOCTPOEHUH,
CIOCOOCTBYIOT BBIPAOOTKE YMEHHMs (OPMYITHPOBATh, 0OOCHOBBIBATH U JJOKA3BIBATH CYXKICHHS, TEM CAaMbIM
pa3BUBAIOT JIOTHYECKOE MbIIIIIeHHE. Benyias poias NpuHaaIeKUT MaTeMaTHKe U B (JOPMUPOBAHUU
’cU'IFOPPITMI/I‘—I@CKOﬁ KOMITOHCHTHI MBIIIJICHUA 1 BOCITUTAHUU YMGHI/II)’I I[Gf/iCTBOB&TB 110 3aJIaHHBIM aJITOpHUTMaMm,
COBEPIIIEHCTBOBAThH M3BECTHBIC M KOHCTPYUPOBATh HOBBIE. B mporiecce penenns 3aa4 — OCHOBOW y4eOHOM
ACATCIIBHOCTH Ha YPOKAaX MAaTCMAaTUKH — PA3BUBAIOTCA TAKXKC TBOPUYCCKAA U IpUKIIaJHasd CTOPOHBI
MBIIIJICHUA.

OO6y4enne MaTeMaTHKe Aa€T BOZMOXKHOCTh Pa3BUBaTh Y 00yUYaIOLIUXCSl TOUHYIO, PallMOHAIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh Hanboee MOAXOIAIINE I3bIKOBBIE, CAMBOJIUYECKUE, rpadudeckue
CPEZICTBA JUISl BBIPAXKEHHUSI CYKACHUHN U HATJSIIHOTO UX MPEACTaBICHUS.

Heo0xonuMbIM KOMIIOHEHTOM 0O01IeH KyJIbTYphl B COBPEMEHHOM TOJIKOBaHHUHM SBIIIETCS 00IIee 3HAKOMCTBO



C METO/IaMH [TO3HAHUS ISHCTBUTEIILHOCTH, TIPEJICTABICHUE O IPEMETEe U METOJaX MaTeMaTHKH, UX OTINYUil
OT METO/IOB JIPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUSI MAaTEeMaTUKH IS
peleHHs HayYHBIX U MPUKIaIHBIX 3a1a4. TakuM 00pa3oM, MaTeMaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIa/1 B (POpMUPOBaAHUE OOILEH KYIbTYPHI UEIOBEKA.

N3ydyeHne MaTeMaTHKH TaKKe CIIOCOOCTBYET SCTETUYECKOMY BOCITUTAHUIO YEJIOBEKA, TIOHUMAHUIO
KpacoThl M U3SIIIECTBA MATEMAaTHUECKUX PACCYKICHHUNA, BOCIIPUATHIO T€OMETPUYECKHIX (OPM, YCBOCHHIO
U CUMMETPHUHU.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "AJITEBPA"

Anre0pa ABIseTCA OJTHUM U3 OIOPHBIX KYpCOB OCHOBHOM ILIKOJIBI: OHA 00ECIIeUYNBAET U3yUYEHUE JPYTUX
JUCLUIUIMH, KaK €CTECTBEHHOHAYYHOT0, TAK U TYMaHUTAapHOI'O LIUKJIOB, €€ OCBOEHHE HEOOXO0AUMO IS
POAOIDKEHHUS 00pa30BaHUs M B IOBCEAHEBHOM *HU3HH. Pa3BuTHe y 00y4arommxcsi Hay9HbIX IPEICTaBICHUN
0 TIPOMCXOXKACHUH U CYITHOCTH alnredpandeckux abCTpakuui, criocode OTpaKeHUst MaTeMaTHIeCKOM HayKoi
SIBJICHHUI U TIPOLIECCOB B IPUPOE U OOILECTBE, POJIM MATEMAaTHYECKOTO MOJICIIMPOBAHUS B HAYYHOM
MO3HAHUU | B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KQUECTB MBIIUICHUS,
HEOOXOAMMBIX JUTS afanTallii B COBPEMEHHOM I poBoM obmiecTBe. M3ydyenune anreOpsl eCTeCTBEHHBIM
o0pa3om obecrieunBaeT pa3BUTHE YMEHHUsS HAOII01aTh, CPABHUBATH, HAXOAUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBaHHO 00OCHOBBIBATH CBOM JICHCTBHS U BBIBOJIBI,
dbopmynupoBath yrBepkAcHUsA. OCBOCHHE Kypca anreOpbl 00eCTIeunBaeT pa3BUTHE JOTMYECKOTO MBIIUICHHS
00y4aroImuXxcs: OHU UCTIONB3YIOT IEAYKTUBHBIC M HHIYKTUBHBIC PACCYXICHUs, 00001IIeHIE 1
KOHKpETHU3aIiIo, adcTparupoBanue u anajgorui. O0ydeHnue anredpe npeanoiaraeT 3HauuTeIbHbINH 00bEM
CaMOCTOSITENIbHOM J1eATEIbHOCTH 00yJarouXCsl, IO3TOMY CAMOCTOSITEIIbHOE PEILIEHUE 3a/ja4 €CTECTBEHHBIM
00pa3oMm SIBIISIETCS pean3aiei JesiTeIbHOCTHOTO MPUHIIUATIA 00ydIeHUSI.

B crpykrype nporpamMmsl yueOHOro Kypca «Anredpay» OCHOBHOM IIKOJIbl OCHOBHOE MECTO 3aHUMAIOT
COJIEpKaTEIbHO-METOANYECKHE TUHUM: «HUCia U BEIUMCIIEHUS»; «ANredpanueckue
BBIPAXECHUA»; «Y paBHEHHS U HEPABEHCTBA»; «PyHKImn». Kaxnas n3 aTux conepkareabHO-METOAUUECKUX
JMHUH pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUsl Kypca, ECTECTBEHHBIM 00pa30M IMEperieTasch 1
B3aUMOJICHCTBYS C JPYTUMHU €ro JIMHUAMH. B Xo7e n3yuenus kypca o0y4JaromuMcs IPUXOAUTCS JTOTHUECKH
paccyX/1aTh, UCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK. B CBSI3U € 3TUM 11€51€c000pa3HO BKIIIOUYUTh
B IIPOrpaMMy HEKOTOPBIE OCHOBBI JIOTUKH, IIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/I€iIbl MATEMAaTUYECKOTO
o0pa30BaHMs U CIIOCOOCTBYIOIIME OBJIAJCHUIO O0YUaIOIIMMHCS OCHOB YHUBEPCAIbHOTO MaTeMaTHUYECKOTO
a3bIka. TakuM 00pa3oM, MOKHO YTBEP)KIaTh, UTO COJIEPKATEIbHON U CTPYKTYPHOH OCOOEHHOCTbIO
Kypca«Anredpay sBIISIE€TCA €ro UHTETPUPOBAHHBIN XapakTep.

Conepskannie MTMHUN «HucTa ¥ BRIYMCICHUSD CIIYKUT OCHOBOM TSI TaTbHEHIIIETO N3YYEHHUSI MaTEMAaTHKH,
CIOCOOCTBYET Pa3BUTHUIO Y 00YUAIOLIUXCS JIOTHYECKOTO MBIIIIEHUS, ((OPMUPOBAHUIO YMEHHS TIOJIb30BATHCS
QIITOPUTMaMH, a TaKXKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TOBCETHEBHOM JKU3HH.
PazBuTne MoHATHS O YKCIIe B OCHOBHOM IIKOJIE CBSI3aHO C PAlMOHAIBHBIMU M UPPAILMOHATBHBIMU YHCIIAMH,
(hopMHUpPOBAHHUEM MPECTABIICHUN O TEUCTBUTEIIHFHOM YHUCIIE. 3aBEPIIICHNUE OCBOCHHS YUCITIOBOM JIMHUA
OTHECEHO K cTaplieMy 3BeHy 00Iero oopa3oBaHus.

Copepxanue IByX alnredpandeckux JUHUN — «Anredpandeckue BhIpaKeHUs» U «Y paBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Y 0OYUAIOLIMXCS MAaTEMaTUYECKOTO anmapara, He00X0JMMOro
JUISL peIIEHUs 3a/1a4 MaTEMaTHKH, CMEXXHBIX IIPEIMETOB U ITPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. B 0CHOBHOM
IIKOJIe YU4eOHbII MaTepuall TpYyNIUpPYeTcss BOKPYT PallMOHAIBHBIX BBIpaKeHUH. AnreOpa JeMOHCTPUPYET
3HAQYECHHE MATEMATHKHU KAK S3bIKa JIJIs TOCTPOEHUSI MaTEMAaTHYECKUX MOJEJIEH, OITMCAHUs ITPOLIECCOB U
SABJICHUI pearbHOro Mupa. B 3agaun o0ydeHus anredpe BXOIAT TakxkKe JalbHeIee pa3BuTHe
QIITOPUTMHUYECKOTO MBIIIJIEHHS], HEOOXOIMMOT0, B YACTHOCTH, JUIsl OCBOCHMSI Kypca UH(POPMATUKH, U

OBJIa/ICHUE HAaBbIKAMHU JIeIyKTUBHBIX paccyxaeHuil. [I[peobpazoBanne CUMBOJIIBHBIX ()OPM BHOCHUT CBOH



cnenn(puIeckuil BKJIaa B pa3BUTHE BOOOPaKEHHsI, CIIOCOOHOCTEH K MaTeMaTHY€CKOMY TBOPUYECTBY.
Coneprxanue pyHKIIMOHATBHO-TpapUUECKOM JTMHUN HALIEIEHO Ha MOTY4YEeHHUE IIKOJIbHUKAMH 3HaHUH O
(GYHKIMAX KaK BaKHEHIIEH MaTeMaTH4ecKol MOIEIH [T OTIMCAHMS U UCCIIEIOBaHUS Pa3HO OOpa3HbIX
IPOLIECCOB M SIBJICHUH B IpHpoJe u odmiecTse. M3ydenne 3Toro Marepuana CriocoOCTBYET Pa3BUTHIO Y
00y4JaroImuxcs yMEHHUS MCIIOIb30BaTh Pa3IMUHbIC BEIPA3UTEIbHBIEC CPEJICTBA S3bIKa MATEMATUKN —
CIIOBECHBIE, CHMBOJIMYECKHE, TpapuecKue, BHOCUT BKJIa B (POPMHPOBAHUE MPEACTABICHUI O POJIU

MAaTCMAaTUKHU B Pa3BUTUN HUBUJIN3AllUN U KYJIBTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CormacHo yueOHOMY TUIaHy B 7—9 Kilaccax u3ydaercsl yueOHbI Kype «Anredpay, KOTOPbI BKIIOYAET
CIIEAYIOIIME OCHOBHBIE pa3ienbl coaepkaHus: «Yucina ©  BBIUMCICHUS», «AnreOpanyeckue
BBIPAKCHUA»,«Y DPAaBHEHUS U HEPABEHCTBaY, «DyHKIUN».

Y4eOHblii IJ1aH Ha U3ydeHue anredpsl B 7—9 Kitaccax OTBOJUT HE MeHee 3 yueOHBIX 4acoB B HEJIENIO B
TE€YEHHE Ka)KJ0ro rojia 00y4eHusi, BCEro 3a Tpu roga ooyuenus — He MmeHee 306 yueOHbBIX YacoB.



COJAEP)KAHUE YYEBHOI'O KYPCA "AJITEBPA"

7 KJIACC

Yucyia 1 BBIYUCJIEHUSA

PauuonansHble ynca.

JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEXO0]] OT OAHOM (opMbl 3anucu 1pobeii k aApyroi. [TonsTue
palMoHaIBHOIO YHCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJ0YMBAHNE PALMOHAIBHBIX Yncell. ApupmeTndeckue
JEWCTBUS C pallMOHAIBLHBIMY YHCcIaMH. Pemenue 3a1a4 u3 peajnbHOM MPaKTUKK HA YacTH, Ha Jpo0u.

CrerneHb ¢ HaTypaJIbHBIM MTOKA3aTEIeM: OIpeIeICHHEe, IPeoOpa3oBaHue BRIPAKCHUN HA OCHOBE
ompeIeeHus, 3aIMUCh OONBIINUX YKcell. [IpomeHThl, 3a1UCh MPOIIEHTOB B BUIE APOOH M APOOH B BUJIE
MpOIeHTOB. TPy OCHOBHBIE 33/1a4l Ha MPOIICHTHI, PEIICHUE 3a]1a4 U3 PEaIbHON IIPAKTUKH.

HpI/IMeHeHI/Ie IMPHU3HAKOB ACIIMMOCTHU, PA3JI0OKCHHUC HAa MHOKXUTCIIN HATYPAJIbHbIX YHUCCII. PeanbHbie
3aBUCHUMOCTH, B TOM YHUCJIC IIpsAMas U 06paTHa;1 MMPOIIOPIHHUOHAJIBHOCTH.

Auredpanyeckue BbIpasKeHUs

[IepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHHUS C IEPEMEHHOM. J[OITyCTUMBIE 3HAaYEHUS IEPEMEHHBIX.
[IpencraBnenne 3aBUCMMOCTH M@Ky BeTHUYMHAMHU B BUE (opMyJbl. Beraucinenus mo hopmyram.

IIpeoOpa3oBanue OyKBEHHBIX BbIPQXKEHUI, TOMKAECTBEHHO PaBHbIE BBIPAXKEHUsI, IPABUIIa IPeoOpa3oBaHus
CYMM H MIPOU3BEICHUH, PaBIJIAa PACKPBITHA CKOOOK M MPHUBEICHHS MTOTOOHBIX CIIaracMpIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeleM.

Opnnowiensl 1 MHOrowieHsl. CreneHp MHOrowieHa. Ciio)keHue, BBIYMTaHUE, YMHOKEHUE MHOTOUJICHOB.
®opMyJIbl COKPALIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMbI U KBaJpat pazHocTu. Dopmyna pa3HOCTH KBaIpaTOB.
Pa3no)xeHre MHOTrOUJI€HOB HA MHOXKHUTEIH.

YpaBHeHus

VYpaBHeHHEe, KOPEeHb YpaBHEHHUS, IPaBUiia IPeoOpa30BaHusl ypaBHEHUS, PABHOCUJIBHOCTh
ypaBHEHUH. JIMHEWHOE ypaBHEHUE C OJJHON IIEPEMEHHOM, YUCIIO KOPHEN JIMHEMHOTO YPaBHEHUs, PEILICHUE
JTUHENHBIX ypaBHeHUH. CocTaBlieHnEe ypaBHEHUI 110 yCIOBHIO 3a7auu. PerieHne TeKCTOBBIX 3a/1a4 C
MIOMOLIbIO ypaBHEHUH. JIuHeitHoe ypaBHEHHUE ¢ IBYMsI IEpeMEHHBIMU U ero rpaduk. CucreMa AByX
JMHEWHBIX YpaBHEHHH ¢ IByMs mepeMeHHbIMU. PelieHne cucreM ypaBHEHUH criocoO0M MOICTaHOBKH.
[IpuMmepsl perieHus TEKCTOBBIX 3a7a4 C TOMOIIBI CUCTEM YPaBHEHHH.

Koopaunartel u rpaguxku. @PyHkuun

Koopaunara Toukn Ha npsiMoil. Yucnossle MpoMexKyTKH. PaccTossHue MexX 1y AByMs TOUKAMHU
KoopauHaTHOU mpsiMoit. [IpsimoyronbHas cucrtema koopauHat, ocu OX u Oy. AGcrucca u opJuHaTa TOYKH
Ha KOOpAMHATHOM mockocTu. [Ipumepsl rpadukoB, 3ajaHHbIX popmyaamu. UteHne rpaduKoB peabHbIX
3apucumocTteil. [lonstue pynkunu. I'paduk pynxuuu. CoiictBa pyHkumii. JInneiinas pynkuus, e€ rpaduxk.

I'padux ¢pynkuuum y= Ixl. I'paduueckoe penienre TMHEHHBIX YpaBHEHUN U CUCTEM JIMHEHHBIX YPAaBHEHUH.

8 KJIACC

Yuciia 1 BLIYUCJICHUSA

KBanpartuslit kopeHb u3 yncina. [lonstue 06 uppanroHaibHOM yucie. JeciTHUHbIe MPUOINKEHUS
uppanroHaibHbIX yrcen. CBOMCTBa apu(METHUECKUX KBaIPATHBIX KOPHEH M UX NIPUMEHEHHUE K
peoOpa30BaHUIO YUCIOBBIX BbIPAKEHHUH U BHIYUCICHUSIM. [leficTBUTENbHBIE YKCTIA.

AsredOpanyeckue BbIpasKeHU s



KBanpatHblii TpEXUsieH; pa3aoKeHUe KBaJpaTHOTO TPEXUICHA Ha MHOKHUTEIH.

Anrebpanueckas 1po6b. OCHOBHOE CBOWCTBO anredpanyeckoit Apoou. CroxkeHne, BBIMUTaHuUE,
YMHOJEHHE, JieJIeHne anreOpandeckux Apodei. ParrioHanbHbIe BRIPAKESHUS U UX TIPeoOpa30oBaHUeE.

YpaBHeHHsI M HEPABEHCTBA

KBanparnoe ypaBHeHue, popmyiia KopHei KBaapaTtHoro ypaBHeHus. Teopema Buera. Pemenne
YpaBHEHUI, CBOAAIIUXCS K TUHEHHBIM U KBaapaTHbIM. [IpocTeiiimme qpoOdHO-paloHaNbHbIE YPaBHEHHUS.

['padmyeckas uHTEpIpETALlUsl YPABHEHUN C IBYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPAaBHEHUI C ABYMS
nepeMeHHbIMU. [IpuMepsl pelieHns CucTeM HEJTMHEWHBIX YPaBHEHUN C IByMS IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpanyecKuM CriocoooM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM nepeMeHHON. PaBHOCUIIBHOCTh HEPABEHCTB.
JIuHeitnble HEpaBeHCTBA ¢ OHOM NepeMeHHON. CUCTeMBbl IMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DYyHKIUH

[MonsTre Gpyakuuu. O6IaCTh ONPEIEICHHUS] © MHOKECTBO 3HaUeHUH (GyHKIUU. CrIocOoObI 3a1aHHusI
GyHKIHH.

I'paduk pynkuuu. UYrenue cBoicTB GyHKIMH 110 e€ rpaduky. [Ipumeps rpagukoB GyHKITHHA,
OTPAKAIOIINX PEATbHBIE MPOLIECCHI.

OYHKIINH, OMKUCHIBAIOIIUE MPSMYIO U 00paTHYIO MPOMOPIIMOHATbHBIE 3aBUCUMOCTH, UX IPa(UKu.
OyHKIUU Y = X4,y = X3, F\/x, y= Ixl.

I'padmuueckoe pemienrne ypaBHEHUN U CUCTEM ypaBHEHUH.
9 KJIACC

Yucjaa ¥ BLIYMCJIEHUSA

PannonaneHble yncna, uppaoHaIbHble YHCiIa, KOHEYHbIE U OECKOHEUHbIE IeCATUYHbBIE APOOH.
MHO0k€ecTBO JIeHCTBUTENBHBIX YUCEI; AEHCTBUTEIbHBIE YHCIIA KAaK OECKOHEUHBIE JECSITUUHBIE JPOOH.
B3aumHO 0/1HO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JIEHCTBUTENBHBIX YUCEN U KOOPIUHATHOMN
MIPSAMOM.

CpaBHeHuE 1eHCTBUTENBHBIX YUCEIl, apu(MeTnyecKue 1eUCTBUS C IeHCTBUTEIbHBIMU YHCTIAMH.

N3mepenus, npuOinxeHus!, OLEHKH.

Pa3zMepbl 00bEKTOB OKPYXKAIOIIEr0 MUPA, ATUTEILHOCTh MIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[Tpubmmk€HHOE 3HAUCHUE BEIUYUHBI, TOYHOCTh NpubImkenus. Okpyrienue yncen. [Ipukuaka u oleHka
pe3yJIbTaTOB BEIYMCIICHUM.

YPaBHeHI’Iﬂ H HEPABCHCTBA

YpaBHEHUs C OJHON IIEPEMEHHOM.

Jluneiinoe ypaBHeHue. Penienue ypaBHeHul, cBoAsSIIMXCA K JIMHEWHBIM. KBasipatHoe ypaBHeHue. Pemienne
YpaBHEHUH, CBOJAIIUXCA K KBaApaTHbIM. bukBagpatHoe ypaBHeHue. [Ipumepsl pelenns ypaBHEHUN TPEThen
1 4eTBEPTOU CTETICHEH pa3ioKeHNEM Ha MHOKUTENH. Perienre [poOHO-pallMOHATBHBIX YPaBHEHUH.
Pemenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM METOJIOM.

Cucrembl ypaBHEHUH.

VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMU U ero rpaduk. Pemenue cucreM AByX JIMHEWHBIX YpaBHEHUH C IBYMsI
IepeMeHHbIMU. Pellienue cucrem IByX ypaBHEHUMN, OJHO U3 KOTOPBIX JIMHENHOE, a APYroe — BTOPOU
crenieHu. [ padudeckas HHTepIpeTalvs CUCTEMbl YPaBHEHUH C IBYMSI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aNredpanyecKuM CriocoOoM.

HepagenctBa



YucnoBble HEPABEHCTBA U UX CBOMCTBA. PelieHne IMHENHBIX HEPABEHCTB ¢ OJHOU IepeMeHHOM. Pemenne
CHCTEM JIMHEHHBIX HEPAaBEHCTB C OAHOM nepemMenHol. KBaapaTHbie HepaBeHcTBa. [ paduueckas
HMHTEpIIPETALUs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DOYyHKIUH

Kanparuunas ¢pynkuus, e€ rpaguk u coiictsa. [lapabomna, KoopAWHATH BEPIIMHBI Tapa0OJIbl, OCh
CUMMETPHUH TapadOIIbL.

I'paduku pyaxmmii: y =kx, y=kx+b, y=k/x. V=vx, y=X3.y = | X | u ux cBOiicTBa.

YucoBbie mocj1e10BaTeJIbHOCTH

Omnpeznenenue 1 crocoObl 3alaHUs YUCIOBBIX OCIEI0BATEIbHOCTEH.

[lonATHe YnCIIOBON MOCIIE0BATEILHOCTH. 3a/laHUe MTOCIIEI0BATEILHOCTH PEKYPPEHTHOH popMyIIoif n
¢dbopmyIoi N-ro wieHa.

Apudmernudeckas 1 reoMeTpuIecKasi IpOrpeccum.

Apudmernueckas 1 reoMmeTpudeckas mporpeccuu. @opmyIbl N-ro wieHa apupMEeTHIECKON 1
r€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3o6pakenune 4ieHOB apu(PMETHIECKON U TEOMETPHUECKON IPOTPECCHI TOUKaMU Ha KOOPAMHATHON
IJ10CKOCTH. JIMHEHHBIN 1 9KCTIOHEHIIMANIbHBIN pocT. CI0KHBIE TPOLEHTHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

OcBoeHnune yaeOHOTo Kypca «Anredpay» T0HKHO 00ecTieunBaTh JOCTHIKEHNE HA YPOBHE OCHOBHOTO OOIIIETO
06pa.30BaHI/I$I CICAYIOMUX JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U MPECAMCTHBIX O6p8.30BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHUS MPOTPaMMbl y4eOHOTO Kypca «Aredpay XapaKTepu3yroTCs:

IIaTpuoTHYecKkoe BOCIMTAHME:

MPOSIBJICHUEM MHTEPECA K MTPOLUIOMY U HACTOALLEMY POCCUMCKONM MATEMATUKHU, IEHHOCTHBIM OTHOLLIEHUEM
K JJOCTH>KEHUSAM POCCHICKHX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3THX
JTOCTH)KCHHH B IPYTUX HAayKaxX M MPUKIAIHBIX cepax.

I'pa:kaanckoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBHIO K BBITIOJIHEHUIO 00sI3aHHOCTEH TpakIaHUHA M PEAIU3allUU €ro TIPaB, MPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHHPOBAHUS Pa3IHMUHBIX CTPYKTYP, SBJICHHIA, TIPOLIEAYDP IPAXKIAHCKOTO
o0riecTBa (BbIOOPHI, OMPOCHL U TP.); TOTOBHOCTBIO K 00CYKIEHUIO STUYECKHUX MTPOOIIeM, CBSI3aHHBIX C
MIPAKTUICCKUM MPUMEHEHHEM JTOCTHIKESHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOPAJTb- HO-ITHYECKHIX
MPUHITUIIOB B JICATEIILHOCTH YYEHOTO.

TpyaoBoe BocnnuTaHue:

YCTAHOBKOM Ha aKTUBHOE y4acTHE B PEIIEHUH NPAKTHUECKUX 3ajay MaTeMaTUYeCKON HalpaBJIEeHHOCTH,
OCO3HAaHHEM Ba)KHOCTU MaTeMaTUYECKOro 00pa30BaHUs Ha NPOTSHKEHUU BCEH JKM3HU [l YCIEIIHON
npoeCCHOHATILHOMN IEATENIFHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH;

OCO3HaHHBIM BBIOOPOM U IIOCTPOCHUEM MHIUBUAYAIbHONU TPAEKTOPHH 00Pa30BaHUS U KU3HEHHBIX IJIAHOB
C Y4€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTEH.

JcTeTHYeCKOe BOCMIUTAHUE:
CIOCOOHOCTBIO K AIMOIIMOHAILHOMY U 3CTETHYECKOMY BOCIPHATHIO MATEMAaTHUECKUX OOBEKTOB, 3a/1a4,
pElIeHUH, pacCyKIeHHUI; YMEHUIO BUJETh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B HICKYCCTBE.

HeHHOCTl/I HAYYHOI'O MO3HAHUA

OpI/IeHTaHHeﬁ B ACATCIIbHOCTU Ha COBPEMCHHYIO CUCTEMY HAYYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTSX pa3BUTHA YCIIOBCKA, ITPUPOAbI U 06IJ_ICCTBa, MOHMMaHHEM MaTeMaTHYEeCKOMH HAaYyKH KakK
C(bepbl YeI0BEUYCCKOM JACATCIIBHOCTH, OTAIlOB eé Pa3sBUTHUA U BHAYUMOCTHU [JIA pa3BUTHUA HUBUIIU3 AU,

OBJIaJICHHEM SI3BIKOM MaT€MaTHKH M MaTeMaTHISCKOM Ky.]'[]i»TypOI\/'I KakK CpCACTBOM IMO3HAHUA MHPA;

OBJIaICHHUEM HpOCTCﬁMHMH HaBBIKAMH HCCJIEOBATEIbCKOM NeSITEeIbHOCTH.

duznyeckoe BocnuTanue, GopmMupoBaHue KyJbTYPbl 310POBbSi H IMOIMOHAJIBHOI0 0JIarONOy4usi:

TOTOBHOCTBIO IIPUMEHATh MATEMAaTUUYECKUE 3HAHUS B MIHTEPECAX CBOETO 310POBbs, BEAEHUS 30POBOTO
o0pa3a *KH13HM (3J0pOBOE NMUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUHN U OTJbIXA, PETYIsIpHas Gpu3nuecKas
aKTUBHOCT);

c(hOpMUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, IPU3HAHUEM CBOETO TpaBa Ha OMIMOKY M TaKOro e MpaBa
JPYroro 4eaoBeKa.

IK0JI0OrHYecKOe BOCIUTAHHE:

OpHeHTaHHeﬁ Ha HpI/IMeHeHI/Ie MATEMATUYCCKUX 3HaHPII>i JJIA peH_IeHI/ISI 3a1a4 B O6J'IaCTI/I COXpaHHOCTI/I
OKPY)KaIOHIeﬁ cpem,l, HJ'IaHI/IpOBaHI/ISI HOCTyr[KOB " OIICHKU UX BO3MOKHBIX HOCJ'IG)ICTBI/II\/'I JJIA OKPY)KaIOHIeﬁ
CpeIbl;

OCO3HaHHEM TTI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOo0JieM U MyTel X perieHus.

JInuHOCTHBIE pe3yJbTaThl, 00eceYnBaOIIMe aaNTANMI0 00y4al0IIerocsi K M3MeHSIIOIIHUM CSl
YCJIOBHAM COLMANBLHOM M NPUPOJHOH Cpelbl:

— TOTOBHOCTBIO K ACHCTBUSIM B YCIOBUAX HCOHpC,Z[CJ'IéHHOCTI/I, IMMOBBIIICHUIO YPOBHS CcBOeH



KOMIICTCHTHOCTU YCPE3 MPAKTUUCCKYIO ACATCIIBHOCTh, B TOM YUCJIC YMCHUC YUUTHCA Y APYTIUX HIOI[Gﬁ,
HpI/IO6peTaTI: B COBMECTHOM ACATCIIBHOCTH HOBLIC 3HAHUSA, HABBIKW U KOMIICTCHIIUN U3 ONIbITA APYTHUX;

— HEO0OXOIUMOCThIO B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM uncie GopMyIMpOBATh UIEH, TOHSTHU,
THIIOTE3bI 00 00BEKTaX U SIBICHUSIX, B TOM YHUCIIC paHee HE U3BECTHBIX, OCO3HABATH JIC(UIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

— CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOUINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUS U JEHCTBUS, POPMYIUPOBATH
U OLIGHUBATh PUCKH U MOCIEACTBUS, (HOPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS ITPOrpaMMbI YIeOHOTO Kypca «Aredpa» XapakTepu3yroTcs

OBJIAJICHUEM VHUBEPCANbHBIMU NOZHABAM ENbHBIMU OCUICBUAMU, YHUBEPCANbHLIMU KOMMYHUKAMUGHIMU
OeliCmeUsAMU U YHUBEPCATbHLIMU Pe2YIAMUGHBIMU OelCMBUIMU.

1) Vnueepcanvnvie noznasamenvHule oelicmeus obecnedusarom Gopmuposanue 6a306vlx KOCHUMUBHBIX

npoyeccos 0oyuaroumuxcs (0ceoeHue Memoo08 NOZHAHUL OKPYACAIOUe20 MUPA, NPUMEHEHUE JI02UYECKUX,
UCCIe008amMeNbCKUX onepayull, yMeHut pabomams ¢ ungopmayuetl).

ba3oBble Jornveckue a1ecTBUSA:

— BBIABJIATH U XapaKTCPU30BaATh CYIICCTBCHHBIC IPU3HAKN MATECMATUYCCKUX O6T>€KTOB, HOHHTHﬁ,
OTHOIIICHUH MCKAY NNOHATUAMU, (bOpMy.]'II/IpOBaTB OIpCaACIICHUA HOHHTI/Iﬁ; YCTaHAaBJIMBATb
CYH_ICCTBGHHHﬁ IIpU3HAK KHaCCI/IQ)HKaHI/II/I, OCHOBaHMHA OJIA O606H.I€HI/I$I " CpaBHCHHSA, KPUTCPUU
IMPOBOAMMOI'0 aHAJIU3a,

— BOCIIPHHUMATh, (POPMYIHPOBATH U MPEOOPA3OBBIBATE CYKIICHHS: YTBEpAUTEIbHbIEC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILME; YCIOBHBIE;

— BBIABIATh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUs B (PaKTax, JTaHHBIX,
HaAOJIIOJIEHUSX U YTBEPKACHUAX; TIPeyIaraTb KPUTEPHUH JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYMI;

— JIeNaTh BBIBOJIBI C UCTIOIB30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHTYKTUBHBIX
YMO3aKJIIOUeHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

— pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHHUH (IIpsIMbIE U OT IPOTUBHOTO), IPOBOINUTH
CaMOCTOSITENIbHO HECIIOKHBIE OKa3aTeIbCTBA MaTeEMaTHUYECKHUX (DaKTOB, BBICTpauBaTh apryMEHTAIHIO,
IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHUS;

— BbIOMpATh crioco0 peleHus: yueOHo! 3aauu (CpaBHUBATh HECKOJIBKO BapMAHTOB PELLIEHUS,
BbIOMpaTh HanboJIee MOAXOSAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBaTe/ILCKHE JeicTBUA:

— HCIIOJIB30BaTh BOIPOCHI KaK MCCIeI0BATEIbCKII HHCTPYMEHT MO3HaHUA; (POPMYIHPOBATH BOTIPOCHI,
dukcupyromume NpoTUBOpedne, IpodIeMy, CaMOCTOSATENBHO YCTaHABIMBATh HICKOMOE U TAHHOE,
(bopMuUpPOBATH THIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UINIO, MHEHHE;

— TIPOBOJHTH MO CAMOCTOSATEIILHO COCTABICHHOMY IIJIAHY HECJIOXKHBIM SKCIIEPUMEHT, HEOOIBIIIOE
UCCIICIOBAaHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEMAaTHYECKOTO 00BEKTa, 3aBUCUMOCTEI 0OBEKTOB
MEXy COO0H;

— CaMOCTOSITENHHO (POPMYITHPOBATH 0OOOIIECHUS U BEIBOBI 110 pe3yJIbTaTaM MPOBEAEHHOTO



Ha6JHOI[eHI/ISI, HUCCICOOBaHUsA, OICHUBATD Z[OCTOBCpHOCTB HOJ'Iy‘-IeHHI:IX pe3YJIBTaTOB, BBIBOJIOB U
000011IeHHI];

— MPOTrHO3UPOBATH BO3MOKHOC PAa3BUTUC MMPOLECCA, d TAKIKC BbIIBUTATH IIPCAIIOJIIOKCHHUA O €0
Pa3BUTHUHU B HOBLIX YCJIOBUSAX.

Patora ¢ undopmaumeii:

— BBIABJIATH HCAOCTATOYHOCTHh U I/I36BITO‘-IHOCTB I/IH(bOpMaI_[I/II/I, JaHHBbIX, HGO6XOI[I/IMBIX JUUIA pemeHI/m
3a/1a4u;

— BBIOMpATh, AHAIM3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO Pa3IMYHBIX
BUJOB U (pOPM IPEICTABICHHUS;

— BbIOMpaTh popMy IpeacTaBiIeHHs] HUHPOPMAIMK U WLTIOCTPUPOBATH pellaeMble 3a/1a4i CXEMaMH,
JuarpaMmMamu, HHOM rpa@uKoi U uX KOMOUHAIUSIMU;

— OLEHHUBATh HAAEKHOCTh HH(POPMAIIMU TIO KPUTEPUSM, PEATIOKECHHBIM YUUTEIEM HUITH
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

2) Vuueepcanvhvie KOMMYHUKAMUBHbLE Oelicmaus 0becnedusam c@hopmupo8anHocms COYUATbHBIX
HABbIKOG 00YYAIOUUXCHL.

Oo0urenue:

— BOCIIpHMHUMATHL U (1)OpMy.HI/IpOBaTI) CYXKIACHUA B COOTBCTCTBHHU C YCIIOBUAMHU U LETIAMU O6HI€HI/I$I;
SACHO, TOYHO, 'PAMOTHO BbIpaXaThb CBOIO TOYKY 3pCHUA B YCTHBIX U NIMCbMCHHBIX TCKCTAX, 1aBATh
MOSICHCHUA 110 X0y PCIICHUS 3aa9U, KOMMCHTHUPOBATDH HOJ'Iy‘IeHHHﬁ pe3yiibTaT,

— B X0J1e 00CYXJIeHHs 3a]1aBaTh BOIIPOCHI 110 CYILECTBY 00CYX/1aeMON TeMbI, TPOOJIEMBI, peraeMon
3aJauu, BHICKA3bIBaTh UJIE€U, HALIEJIEHHbIEC Ha TOUCK PELIEHHUS; COIIOCTABIIATh CBOU CYX/IEHUS C
CYKACHUSIMH JIPYIMX YYaCTHUKOB AHUajora, 0OHapy>KMBaTh Pa3IMuUe U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOI Gopme popMyaupoBaTh pa3HOIJIACHs, CBOU BO3PAKECHUS,

— MPEACTaBIATh PE3yJIbTAThl PEIICHUS 3a/1a4M, IKCIIEPUMEHTA, UCCIEA0BAHUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (hOpMAT BBICTYIUIEHUS C YUETOM 3aJ1a4 MPE3EHTAMU U 0COOEHHOCTEN
ayJIUTOPHUH.

CoTpyaHun4ecTno:

— IMOHUMATh U HUCIIOJIE30BATh IPCUMYIICCTBA KOMaHIHOH 1 HHHHBHﬂyaﬂbHOﬁ pa60TBI IIpU pCHICHUHN
y‘le6HHX MAaTEMATHYCCKUX 3a1a4;

— TPUHUMATH [T COBMECTHOMU JCSITEILHOCTH, TUTAHUPOBATH OPTraHU3aI[UI0 COBMECTHOM pa0OTHI,
pacrpenenaTb BUAbI paboT, JOroBapuBaThHCS, 00CYXAaTh MPOIECC U Pe3yJIbTaT padoThl; 00001IaTh
MHEHHS HECKOJIBKUX JTIONEH;

— Yyd4acTBOBaTh B IPYyMIOBBIX (popMax paboThl (00CyXk1eH!Us, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ap.);

— BBIIIOJHATH CBOKO YaCTh pa6OTI)I U KOOPAUHHUPOBATHE CBOU )IefICTBHH C ApYTUMHU YWICHaAMHU KOMaHbI;

— OIIEHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMN MPOIAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAaMH B3aUMOJCHCTBUS.

3) Vnuueepcanvhuvle pecynamuensie oelicmsus obecneuugarom Gopmuposarue cmMviCl08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:



CaMOCTOSITENIFHO COCTAaBIIATH IUIAH, aJITOPUTM PELCHHS 3a1a4u (UM €r0 YacTh), BBIOMPATh CIIOCO0
peleHust ¢ y4ETOM UMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIICHU ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb:

— BJIaJCTh crocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA ITponecca 1 pe3ylibTaTa pECIICHUS
MaTeMaTH4YeCKOM 3aJa4u,

— MNPEABUACTb TPYAHOCTH, KOTOPLIC MOI'YT BOSHUKHYTH IIPpU PCIICHNU 3aJa4l, BHOCUTHE KOPPEKTHBEI B
JCATCIIBHOCTh HA OCHOBE HOBBIX 06CT05IT6J'IBCTB, HaﬁI[CHHBIX OH_H/I6OK, BbISABJICHHBIX pr,HHOCTeﬁ;

— OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTH IIOCTABIEHHOM 1IEJIN U YCIOBUAM, OOBACHSTD
IPUYMHBI JOCTHXKEHUS UM HEOCTHKEHHSI LIEIH, HAXOIUTh OIIUOKY, 1aBaTh OL[EHKY PUOOPETEHHOMY
OIIBITY.

IHNPEAMETHBIE PE3YJBTATbBI

OcBoenne yaeOHOT0 Kypca «Anredpa» Ha ypOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus TOJDKHO 00eCIIeYHBATh
JTOCTIDKEHHE CIICIYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

7 KJIACC

Yucaa ¥ BBIYUCIEHUS

HaxoauTe 3HaueHMs YUCIOBBIX BEIPQKEHUH; IPUMEHATh Pa3HOOOpa3HbIe CIIOCOOB! ¥ MPUEMBI BHIYH CIICHUS
3HA4YeHUH IPOOHBIX BBIPAXKEHUH, COMIEpKAIUX OOBIKHOBEHHBIE U JCCATUYHBIC APOOH.

[lepexoauTb 0T 0fHON (POPMBI 3AIMCH YHCEI K APYro (IpeoOpa3oBbIBATh NECATHUHYIO APOOH B
OOBIKHOBEHHYI0, OOBIKHOBEHHYO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATHUHYIO JpOOB).

CpaBHUBATH U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BreinmonaHsTh IIPUKHUAKY U OLICHKY pE3yJibTaTa BBI“IPICJ'IGHPIIZ, OLICHKY 3HAYECHUN YMCIIOBBIX BLIan(eHHﬁ.
BrInonHATE AEHCTBUSA CO CTEIEHSIMHU C HaTypaJIbHBIMU IMOKAa3aTCIISIMU.

HpI/IMerlTI: IpU3HAKHA ACIIMMOCTHU, PA3JIOKCHUC HA MHOXKHUTCIIN HATYPAJIbHBIX YUCEII.

Pewrats npakTHKO-OPUEHTUPOBAHHBIE 3a/1a4U, CBA3aHHBIE C OTHOLLIEHUEM BEJIMYUH,
MIPONOPLMOHAIBHOCTBIO BEJIMYHH, ITPOLICHTAMH; HUHTEPIPETUPOBATh PE3YJIBTATHI PEIICHU 3a4a4 ¢ YYETOM
OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIPasKeHUs

Hcnonb30Bath anredpandeckyro TEPMUHOJIOTUIO M CUMBOJIUKY, IPUMEHSTDH €€ B IPOLIECCE OCBOCHMUS
y4eOHOro MaTepuaia.

Haxoaute 3HaueHs1 OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAUEHUSIX EPEMEHHBIX.

BeimonHATE peoOpa3zoBaHust HEIOT0 BBIPAKEHUS] B MHOTOYICH IPUBEICHUEM MTOJOOHBIX ClIaracMbIX,
PacKpBITHEM CKOOOK.

BreinonHsTh YMHOXCHUC OJHOYJICHA HA MHOTOYWICH U MHOTOWICHA HAa MHOT'OYJICH, IPUMCHATH (I)OpMyJ'IBI
KBaapaTa CyYMMBI U KBaJApaTa pa3HOCTH.

OCYU.ICCTB.HSITB Pa3JI0KCHUC MHOTOWICHOB Ha MHOKHUTECJIN C TIOMOIIBIO BBIHCCCHUSA 3a CKOOKH O6I.I.[€1"O
MHOKUTCJIA, TPYIITUPOBKU CJIAra€MbIX, IPUMCHCHUS (I)OpMyJ'I COKpaIJ_IéHHOFO YMHOXKCHUS.

[TpumeHsTh MpeoOpa3oBaHKsI MHOTOWIEHOB JIJISl PEIICHUsI pa3IMYHbIX 334 U3 MaTeMaTHKH, CMEKHBIX
IIPEIMETOB, U3 PEAbHON IPAKTHKH.

Hcnonp30BaTh CBOWCTBA CTENEHEN C HATYpaJIbHBIMU IOKA3aTENSIMU IS PE0Opa30BaHUs BEIPAKEHUH.



YpaBHeHHsI M HEPABEHCTBA

Pewrats nuHENHbBIE YpaBHEHUS C OJHOU IIEPEMEHHOM, IPUMEHSS IIpaBUila IEPEX0Aa OT UCXOJHOTO
YPaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTs, SABIAETCA 1 YUCIIO KOPHEM YPAaBHEHHS.

[TpumensTh rpaduueckre METObI IPU PEIICHNUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[ToxOuparh mpuUMepHI Map YMCe, IBISIONUXCS PEIICHUEM JIMHEWHOTO YPaBHEHHUS C IBYMsI IEPEMEHHBIMHU.

Ctpouthb B KOOPJMHATHOM MIIOCKOCTU I'paUK JTUHEHHOrO ypaBHEHUS C IByMS IEpEMEHHBIMU; TOJIb3YICh
rpaduKoM, IPUBOJUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemmath cuctembl IBYX JIMHEWHBIX YpPAaBHEHUH C IByMS IIEpEMEHHBIMU, B TOM YHCIIe TpadUUYeCKH.

CocTaBnsTh U peuaTh JIMHEHHOE YpaBHEHHE WM CUCTEMY JIMHEWHBIX YPaBHEHUN O YCIOBUIO 3aa4H,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MMOJTYYSHHbIN pe3ynbTar.

Koopaunarsl u rpaduxu. @yHKuuu
N3006pakaTh Ha KOOPAWHATHOM MPSIMOI TOUKH, COOTBETCTBYIOLINE 3aJaHHBIM KOOPAMHATAM, JIY4H,
OTpPE3KH, NHTEPBAJIbI; 3@ IMCHIBATh YNUCIIOBBIEC IIPOMEXKYTKU Ha alnredpanyeckoM s3bIKe.

OTmeyatb B KOOPAWHATHOH MJIOCKOCTH TOYKH T10 33JaHHBIM KO OpAMHATaM; CTPOUTH I'pauKH JIMHEHHBIX
¢ynkuuii. Ctpouts rpadux GyHkuu y= | xI.

OnwuceIBaTh ¢ MOMOIIBIO (PYHKITUI U3BECTHBIC 3aBUCIMOCTH MEX/y BETMYMHAMHU: CKOPOCTh, BpEMI,
paccTosiHuE; IIeHa, KOJMYECTBO, CTOMMOCTD; TPOU3BOAUTEIBHOCTD, BpeMsi, 00BEM padoTHI.

Haxoaute 3HaueHue q)YHKHI/II/I 10 3HAYCHUIO €€ ApryMcCHTA.

[Torumars rpaduaeckuii criocod mpeacTaBIcHUs U aHaI3a HHPOPMAITUH; H3BJICKATh M HHTEPIIPETUPOBATH
nH(pOpMAaILIHIO U3 TPAPHUKOB peabHBIX MPOILIECCOB M 3aBUCUMOCTEH.

8 KJIACC

Yucaa ¥ BLIYUCIEHUS

[IpumensTh MoHATHE apU(PMETHUECKOTO KBaIPATHOTO KOPHS; HAXOUTh KBaJpAaTHbIE KOPHU, UCIIONIb3Ys
IIPU HEOOXOIMMOCTH KaJIbKYJISATOP; BHIIOIHATH IPe0Opa30BaHuUs BBIPAKEHHM, COAEPIKALNX KBaJApaTHbIE
KOpHH, UCIOJIb3ysl CBOWCTBA KOPHEM.

Hcnons30Bath 3anucy OOJBIITUX M MAJIBIX YHCEN C IIOMOIIBIO JECATUYHBIX ApoOeit u creneHeit uncna 10.

Aaredpanyeckne BbIpaKeHHUs
[IpuMeHsSTh MOHATHE CTENIEHU C LIETbIM [TOKA3aTeIeM, BBINOIHSITH IPE0OPa30BaHUsI BHIPAKEHUH,
COZIEPKALINX CTENEHH C LEJIbIM II0KA3aTEIEM.

BbINONHATE TOX/IECTBEHHBIE TPE0OPa30BaHNUs PAllMOHATIBHBIX BRIPAKEHHH HA OCHOBE MPaBUII JeHCTBUI
Ha/l MHOTOWIEHAMH U aNre0pandeckuMu JApoOsiMH.
PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUATEIIH.

[IpumensTh MpeoOpa3zoBaHus BEIPAKEHUN AJIS PEIICHUS Pa3INYHBIX 33/1a4 U3 MATEeMAaTHUKH, CMEKHBIX
MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHsSI © HEPABEHCTBA

Pemrate nuHeliHbIE, KBalpaTHbIE YPABHEHUS U PALMOHAIBHBIE YPABHEHM S, CBOISIINAECS K HUM, CUCTEMBI
JBYX YPaBHEHUH C JBYMS IEPEMEHHBIMH.

[IpoBONTH MpOCTEMIINE HCCIENOBAHUS YPABHEHUI U CUCTEM YPAaBHEHHI, B TOM YHCIIE ¢ TPUMEHEHUEM
rpaduuecKux MpeacTaBIeHH (YyCTaHaBIMBATh, UMEET JIU YPaBHEHUE UM CUCTEMa YPaBHEHUH peIIeHus,
€CJI UIMEET, TO CKOJIBKO, | TIp.).

HCpCXO,[[I/ITL OT CIIOBECHOM (I)OpMYJ'II/IpOBKI/I 3a/1a4l K €€ anre6pa1/1qec1<0171 MOACIHN C ITIOMOIIBIO COCTAaBJIICHU A
YpaBHCHHA UJIN CUCTCMbI ypaBHCHHﬁ, HUHTCPpHIPCTUPOBATE B COOTBECTCTBUU C KOHTCKCTOM 3aJla4n



MOJIy4YEHHBIH pe3ybTaT.

[IpuMeHATh CBOMCTBA YNCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH; peIlaTh JIMHEHHbIE HEPABEHCTBA C
OJTHOM TIEPEMEHHOM U X CHCTEMBI; 1aBaTh IpapUueCcKyr0 MILTIOCTPAIIMIO0 MHOXKECTBA PEILICHUI HEPaBEeHCTRA,
CUCTEMBbI HEPABEHCTB.

DOyHKIUN
[Tonnmarh 1 UCTIONB30BaTh (DYHKITMOHATBLHBIC IOHATHS U S3BIK (TEPMUHBI, CAMBOJIMYECKUE 0003HAUCHU );
OTpeeATh 3HaueHne (QYHKIMH 10 3HAYCHHUIO apryMEeHTa; ONPEesaTh CBOMCTBA (YHKIHMH 1O e€ Tpaduky.

Crpouts rpaduku meMeHTapHbIX GyHKui Buga y = K/X , y = X2, y= X3, y=\/x, y= Ixl; onuceiBaTh
CBOWCTBa YMCIOBOH (yHKIHH 1O e€ rpaduKy.

9 KJIACC

Yuciaa ¥ BBIYHCIECHHS

CpaBHI/IBaTB " YIIOPAAO0YMBATE pallMOHAJIBHBIC U UPPAlUOHAIBHBIC YU CJIA.

BrmoaaaTe apmpMeTqucm/Ie IIGfICTBHH C paqMOHaJIbHBIMHU YK CJIaMH, COUYCTasA YCTHBIC U IMCbMCHHBIC
HpI/IéMBI, BBIITOJHATDH BBIYHUCICHUA C UPpAalOHAIIbHBIMUA YU CIIAMHU.

Haxozme 3HAYCHMS CTCIICHEH C OCJIBIMU ITOKAa3aTCIIMH U KOpHCfI; BBIYUCIIATH 3HAUYCHHN S YHCIIOBBIX

BBIPA)KCHU.

OKpyrJTh IEHCTBUTENIbHBIE YUCIIA, BBIIOIHITH IPUKUKY PE3YJIbTaTa BEIYUCICHHH, OLIEHKY YHCIOBBIX
BBIPa)KCHU.

YPaBHeHI/Iﬂ U HEPABEHCTBA

PemaTs nuHelHbIE U KBaJpaTHbIE YPaBHEHUS, YPABHEHUS, CBOJISALINECS K HUM, IPOCTEHIINE JPOOHO-
palOHAIbHBIE YPABHEHUS.

Pemath cucteMsl 1ByX TMHEMHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI ABYX YpaBHEHUH, B
KOTOPBIX OJTHO YPAaBHEHHE HE SIBIIECTCS JINHEUHBIM.

Pemats TekcToBbIE 33/1aun anreOpanueckuM CIOCOOOM € TOMOIIbIO COCTaBJICHMS YPABHEHUSI UM CUCTEMBI
JIBYX ypaBHEHUI C IBYMs IEpEMEHHBIMHU.

[IpoBOoAMTH MpOCTEHIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUH, B TOM YHUCIIE C IPUMEHEHUEM
rpaduuecKux MpeacTaBIeHU (YCTaHaBIMBATh, UMEET JIU YPAaBHEHUE UJIM CUCTEMA YPaBHEHUH pelieHus,
€CJIM UMEET, TO CKOJIBKO, H TIp.).

Pemats nuHeliHbIe HEPABEHCTBA, KBAIpaTHbIE HEPABEHCTBA; M300pakaTh pellieHne HEPABEHCTB Ha
YUCJIOBOM IIPSIMOM, 3aITUCHIBATh PEIICHHE C TIOMOIIBIO CHMBOJIOB.

Pemate cucTemMbl TUHEHMHBIX HEPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAIOINEC KBAAPAaTHOC HCPABCHCTBO,
1/13o6pa>1<aTb pCeHICHUC CUCTEMbBI HCPABCHCTB HaA YHCIO0BOM HpHMOﬁ, 3alMUCBIBATh PCHICHUEC C TOMOIIBIO
CHUMBOJIOB.

Hcnons3oBaTh HCEPAaBCHCTBA IIPpU PCIICHUHU pA3JIMYHBIX 3a1a4.

DOYyHKIUHT

PacnioznaBath (GyHKIIMN U3yuyeHHBIX BUAOB. [loka3piBaTh cXeMaTHUECKH PacloiokKeHHe Ha KOOPANHATHON
IJIOCKOCTH TpapuKOB

dyrkmmit Buma: y = kx, y =kx + b, y = k/x, y=ax2 +b x + c ¢, y = X3, y=Vx, y = | x | B 3aBrCHMOCTH OT
3HaYeHUH K03(pPUIIMEHTOB;0NMHUCHIBATh CBOWCTBA (DYHKIUH.

Crpouts 1 n300paXkaTh CXeMaTHUECKU Ipa(UKK KBaIPAaTUUHBIX
(GyHKIMH, ONUCHIBaTh CBOMCTBA KBaAPAaTUUHbBIX (PYHKIUHN MO UX rpadukam.

PacnioznaBath kBaipaTHUHYIO QYHKIHIO IO (hopMyJIie, IPUBOAUTH IPUMEPHI KBAIPAaTUYHBIX QYHKIUI U3



peasibHOM JKU3HU, (PU3UKH, TEOMETPHH.

Apudmernyeckasi U reoMeTpuYecKasi MPOrpeccuu

Pacnio3naBate apupMeTHYECKyI0 M TE€OMETPUYECKYIO IPOTPECCUU MPH Pa3HBIX CIIOCO0aX 3aaHMsl.
BbINOTHATE BRIYUCIIEHUS C UCTIOIb30BaHUEM (POPMYI N-TO WieHa apu(METUYECKON U TeOMETPUUIECKOI
MIPOrpeccuil, CyMMBbI MIEPBBIX N YICHOB.

I/I306pa}KaTB YJICHBI ITOCJICA0BATCIIPHOCTH TOYKAaMH Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.

Pemmars 3aaun, cBsI3aHHBIE C YUCIOBBIMH MOCIIEIOBATEILHOCTSIMU, B TOM YHUCIIE 33J]Ja4l U3 PEalIbHOM
KHU3HU (C UCMOJIb30BAHNUEM KaJbKyJIATOPa, HU(PPOBBIX TEXHOIOTHIA).



TEMATHUYECKOE INTAHUPOBAHUE
7 KJIACC

No
n/n

HaumeHoBaHue pa3aesioB H TeM NPOrpaMMbl

KoaunvectBo yacon

BCE€ro | KOHTPOJIbHbIE paﬁOTLl

NpaKTHYecKHe pagoThl

JeKkTpoHHbIe (LU(PPOBBIE) 00pa3oBaTebHbIe PeCYPChI

Paznen 1. Yucia n Bpiuuciaenns. PanuonajbHble Yucaa.

1.1. | IlonsATHe panHOHAIBHOTO YUCHIA 3 0 0 https://resh.edu.ru/
1.2. | Apudmernueckue ASHCTBUS C PALMOHAIBHBIMH YHCIAMH. 3 1 0 https://resh.edu.ru/
1.3. | CpaBHeHue, ynopsii0unBaHie PALHOHAIBHBIX YHCEIL. 3 0 0 https://resh.edu.ru/
1.4. | CreneHb ¢ HATYpAIbHBIM [IOKA3aTENEM. 3 1 0 https://resh.edu.ru/
1.5. | PemeHne OCHOBHBIX 3a/1a4 Ha JPOOH, IPOLEHTHI U3 PEAlIbHOI IPAKTHKH. 4 0 1 https://resh.edu.ru/
1.6. | IlpusHaku AenUMOCTH, Pa3jIOKEHHs HA MHOKHUTEIN HATYPAIbHBIX YHCEI. 3 0 0 https://resh.edu.ru/
1.7. | PeanbHble 3aBUCHMOCTH. 3 0 0 https://resh.edu.ru/
1.8. | Ipsmas u 06paTHas POMOPLUOHATBHOCTH 3 0 1 https://resh.edu.ru/
Hroro o pazaeny 25

Pa3pen 2. Airebpanyeckue BbIpasKeHUsl.

2.1. | ByKkBeHHbIE BBIPAKEHHS. 2 0 1 https://resh.edu.ru/
2.2. | IlepemeHHble. 2 1 0 https://resh.edu.ru/
2.3. | JlomycTuMble 3HAUEHHUS IEPEMEHHbIX. 2 0 0 https://resh.edu.ru/
2.4. | ®opmysl. 3 0 1 https://resh.edu.ru/
2.5. | IIpeoGpazoBanme OYKBEHHBIX BRIPAKEHHUIT, PACKPHITHE CKOOOK U PUBEICHHE TTO0OHBIX CIaraeMbIX. 4 1 0 https://resh.edu.ru/
2.6. | CaoiicTBa CTeNEHH ¢ HATYPAIILHBIM MT0KA3aTEIIEM. 3 0 1 https://resh.edu.ru/
2.7. | MHOTOYJICHBL. 2 0 0 https://resh.edu.ru/
2.8. | CioxeHne, BBIYHTAHHE, YMHOKEHIE MHOTOUIICHOB. 3 0 0 https://resh.edu.ru/
2.9. | ®opMyIbl COKPAIEHHOTO YMHOMKEHHS. 4 1 0 https://resh.edu.ru/
2.10. | Pa3noskeHne MHOTOWICHOB HA MHOKUATEIN 2 0 0 https://resh.edu.ru/
Hroro no paszzeny 27

Paznen 3.YpaBHeHHS U HepaBeHCTBA.

3.1. | YpaBHeHue, npaBuiia IpeoOpa3oBaHus ypaBHCHNUs, PABHOCHIBHOCTb YPABHEHHI. 2 0 0 https://resh.edu.ru/
3.2. | Jluneiinoe ypaBHEHHE C OJHOI MEPEMEHHOI, PENICHIE TUHEHHBIX YPaBHEHHI. 3 0 1 https://resh.edu.ru/




3.3. | Pemrenne 3a1a4 ¢ MOMOIIBIO ypaBHEHHIA. 4 1 0 https://resh.edu.ru/
3.4. | JluneiiHoe ypaBHEHHUE C ABYMs IEPEMEHHBIMU U €ro rpaduk. 4 0 0 https://resh.edu.ru/
3.5. | Cucrema IBYX TMHEHHBIX ypaBHEHUH ¢ ABYMS IEPEMEHHBIMH. 3 1 0 https://resh.edu.ru/
3.6. | Peuenue cucreM ypaBHEHHi clloCOOOM MOJCTAHOBKHU U CIIOCOOOM CIIOKEHHUSI 4 0 1 https://resh.edu.ru/
HWroro no pazneny: 20
Pa3nen 4. Koopaunats! u rpaduku. @yHknum.
4.1. | KoopanHarta TOUKH Ha IPSIMOIL. 1 0 0 https://resh.edu.ru/
4.2. | YncnoBble IPOMEKYTKH. 2 0 1 https://resh.edu.ru/
4.3. | PaccrosiHie MeXLy ABYMsI TOYKaMH KOOPIMHATHON HPSIMOM. 2 0 0 https://resh.edu.ru/
4.4. | lpsiMoyronbHast cuCTEMa KOOP/AMHAT Ha IIOCKOCTH. 2 0 1 https://resh.edu.ru/
4.5. | Ipumeps! rpaduKoB, 3a1aHHBIX HOpPMyIIa MH. 3 1 0 https://resh.edu.ru/
4.6. | Urenue rpauKoB peabHbIX 3aBUCHMOCTEIA. 2 0 0 https://resh.edu.ru/
4.7. | Housitie GpyHKIHH. 2 0 0 https://resh.edu.ru/
4.8. | I'paduk dyHKImY. 2 0 1 https://resh.edu.ru/
4.9. | CaoiicTBa yHKIMIA. 2 0 0 https://resh.edu.ru/
4.10. | Jluneiinas QpyHKIus. 2 0 1 https://resh.edu.ru/
4.11. | [ocrpoenue rpaduka IMHEHHON QyHKIIUH. 2 1 0 https://resh.edu.ru/
4.12. | I'padpuk Gpyrkmuuy =x | | 2 0 0 https://resh.edu.ru/
Uroro o pazaeny: 24
Paspen S.IToBTopenue u 0600meHne.
5.1. | [loBTOpeHHE OCHOBHBIX MOHSTUI U METOJIOB Kypca 7 Kiacca, 0000IIeHre 3HaHU] 9 1 ‘ 1 ‘ https://resh.edu.ru/
Wroro mo pasaeny: 9
OBIIEE KOJMYECTBO YACOB I10 I[TPOTPAMME 105 10 ‘ 12 ‘
8 KJIACC
Ne HauMeHoBaHMe pa3/ie 0B M TeM NPOrPaMMbl KosnnuecTBo yacos JJ1eKTpoHHbIe (HU(POBbIE) 00pa3oBaTeIbHbIE
n/n pecypest
BCEro | KOHTPOJIbHbIE NpaKTHYECKHEe
padoTsI padoTsl
Pa3zgen 1. Uncaa u Bbruuciaenus. KBagpatupie kopHu
1.1. | KBagpatHslif KOPEHb U3 YHCIA. 1 0 0 https://resh.edu.ru/
1.2. | Tonsitne 00 UppALHOHATIBHOM YHCIIE. 1 0 1 https://resh.edu.ru/




1.3. | HdecsiTidmbie TPUOMMKECHAS HPPAOHATBHBIX YHCEL. 2 https://resh.edu.ru/
1.4. | [leficTBUTENbHBIE YHCIIA. 1 https://resh.edu.ru/
1.5. | CpaBHeHHe IeHCTBUTEIBHBIX YUCEIL. 2 https://resh.edu.ru/
1.6. | Apudpmernueckuil KBaJApaTHbINA KOPEHb. 2 https://resh.edu.ru/
1.7. | VpaBueHue Buya X2= a. 2 https://resh.edu.ru/
1.8. | CgoiicTBa apu(pMeTHUECKUX KBAJPATHBIX KOPHEH. 2 https://resh.edu.ru/
1.9. | IIpeobpa3oBaHue YHCIOBBIX BRIPAKEHHUI, CO ASPHKAIIUX KBAJAPATHBIE KOPHH 2 https://resh.edu.ru/
HUroro no pasueny 15

Pa3pnen 2. Yucaa u Bpruucienus. CreneHb ¢ 1eJbIM I0Ka3aTeJeM

2.1. | CremneHb ¢ LEIbIM T0KA3aTEIIEM. 2 https://resh.edu.ru/
2.2. | CranmaprHas 3aIliCh YUCIIA. 1 https://resh.edu.ru/
2.3. | Pa3mepbl 00bEKTOB OKPYKAKOIIEr0 MUpPa (OT SIEMEHTAPHBIX YaCTHIL 10 KOCMUYECKHX 00BEKTOB), JUIMTEILHOCTD IPOLIECCOB B 2 https://resh.edu.ru/

OKpYXKAKOLEM MHDE.

2.4. | CBoiicTBa CTEIEHH ¢ EJTBIM TTOKa3aTeIeM 2 https://resh.edu.ru/
Hroro no paszzeny 7
Pasnen 3. Anredpanyeckne Beipaxkenns. KBaapaTublii Tpéxuiien

3.1. | KBagpaTHblil TpEXUICH. 2 https://resh.edu.ru/
3.2. | PasnoxeHne KBaJPaTHOrO TPEXUIIEHA HA MHOKUTENH 3 https://resh.edu.ru/
Wroro 1o pasueny 5
Pa3nen 4. Anredpanyeckue BoIpakeHnus. Ajiredpanyeckas 1podb

4.1. | AnreGpaunueckast 1po0b. 1 https://resh.edu.ru/
4.2. | JlomycTuMBble 3HAYEHHUSI IEPEMEHHBIX, BXOSIINX B AITeOPAIeCKIe BHIPAKEHHS. 3 https://resh.edu.ru/
4.3. | OcHOBHOE CBOHCTBO areOpandeckoii pooH. 2 https://resh.edu.ru/
4.4, | Cokpauienue apo6eit. 3 https://resh.edu.ru/
4.5. | Cnoxenue, BEIYUTAHNHE, YMHOKEHHE U JCNICHUE aNreOpanvdecKux qpooeit. 3 https://resh.edu.ru/
4.6. | IIpeobpasoBanue BbIpaKeHHil, COIEPKALINX aNreOpandeckie IpooHu. 3 https://resh.edu.ru/
Hroro no paszpemy 15

Pa3gen 5.YpaBuenus u Hepapencrsa. KBajpaTnbie ypapHeHust




5.1. | KBagpatHoe ypaBHeHHe. 1 https://resh.edu.ru/
5.2. | HenonHoe KBaJpaTHOE ypaBHEHHUE. 2 https://resh.edu.ru/
5.3. | ®opmyna kOpHEH KBaJpaTHOTO ypaBHEHHUS. 2 https://resh.edu.ru/
5.4. | Teopema Buera. 2 https://resh.edu.ru/
5.5. | Pemenne ypaBHeHUH, CBOASIMIXCS K KBaAPaTHBIM. 3 https://resh.edu.ru/
5.6. | Ilpocreiimiue ApoOHO-pALMOHANILHBIE YPABHEHHUSL. 3 https://resh.edu.ru/
5.7. | Pemenne TeKCTOBBIX 3a/]a4 ¢ OMOIIBIO KBAJAPaTHBIX ypaBHEHUH 2 https://resh.edu.ru/
Hroro no pazzeny: 15
Pa3nen 6. YpaBHenusi u HepaBeHcTBa. CHCTEMbI YpaBHEeHUI
6.1. | JluneiiHoe ypaBHEHHUE C ABYMs [IEPEMEHHBIMH, €0 IpauK, IPUMEPDI PELICHUS YPABHEHHI B LIEJIbIX YKCIIAX. 2 https://resh.edu.ru/
6.2. | PemeHne cucteM ABYX JIMHCHHBIX YPAaBHEHHUH C ABYMs IEPEMEHHBIMH. 3 https://resh.edu.ru/
6.3. | [Ipumepsl peleHuns CUCTEM HEIMHEHHBIX YPABHEHUHA C BYMSI IEPEMEHHBIMH. 3 https://resh.edu.ru/
6.4. | I'paduueckast vHTEpIpETaLUs ypaBHEHHS C BYMs IEPEMEHHBIMH H CHCTEM ypaBHEHHH ¢ ABYMs IEPEMEHHBIMH. 2 https://resh.edu.ru/
6.5. | PemieHne TEKCTOBBIX 3a/1au C MOMOIIBIO CUCTEM YPABHEHUHI 3 https://resh.edu.ru/
Uroro o pazaeny: 13
Paznen 7.YpaBnenusi u HepasencTBa. HepaBencrpa
7.1. | YucnoBble HEPaBEHCTBA U MX CBOMCTBA. 2 https://resh.edu.ru/
7.2. | HepaBeHCTBO ¢ O/(HOI IIEpPeMEHHOIA. 3 https://resh.edu.ru/
7.3. | Jluneiinbie HepaBEHCTBA C OIHOI EPEMEHHOI U MX PELICHHUE. 3 https://resh.edu.ru/
7.4. | CucTeMsl IMHEHHBIX HEPABEHCTB € OIHOI MEPEMEHHOM U HX PELICHHUE. 2 https://resh.edu.ru/
7.5. | N3obpaxenne perneHnst THHEIHOTO HEPABEHCTBA M HX CHCTEM Ha YHCIOBON MPSIMOM 2 https://resh.edu.ru/
Hroro no paszzeny: 12
Pa3zpen 8.®@ynkuun. OCHOBHbIE OHATHS
8.1. | Monsitie GpyHKIMN. 1 https://resh.edu.ru/
8.2. | ObmacTp onpeeeH s H MHOYKECTBO 3HAYCHHUN (DYHKIIHH. 1 https://resh.edu.ru/
8.3. | Crioco6sI 3amanust GyHKIHL. 1 https://resh.edu.ru/
8.4. | I'paduk PyHKIMY. 1 https://resh.edu.ru/
8.5. | CaoiicTBa (yHKIMH, UX OTOOpaXKEHUE HA 1 https://resh.edu.ru/
rpaduke
Wroro mo pasaeny: 5




Pa3nen 9.@ynkuuu. Yncaosslie pyHKIHH
9.1. | Yrenue u nocrpoeHue rpaukos yHKIU. 2 0 1 https://resh.edu.ru/
9.2. | Ilpumeps! rpaduKOB (YHKIHIA, OTPAXKAIOIINX PEabHBIE POLECCHI. 1 0 0 https://resh.edu.ru/
9.3. | ®yHKIMH, OMKUCHIBAIOLINE IPAMYIO U 0OPATHYIO IPONOPLHOHAIIBHbIE 3aBUCHMOCTH, HX IPaduKu. 1 0 1 https://resh.edu.ru/
9.4. | TunepGouma. 1 0 0 https://resh.edu.ru/
9.5. | I'pauk PpyHKIME Y = X2. 2 0 0 https://resh.edu.ru/
9.6. | Oynkuuy = X%y = X3, 2 1 0 https://resh.edu.ru/
y=7lx, Y= x ; TpadUueCcKOe PeleHHE YPABHEHHIT i CHCTEM ypaBHEHMi
Uroro no paszaeny: 9
Paspen 10. [TopTopenue u 06o01enue
10.1. | [ToBTOpEHHE OCHOBHBIX MOHSTHI K METOOB KypcoB 7 U 8 KiaccoB, 00001IeHNE 3HAHUI. 9 0 0 https://resh.edu.ru/
Hroro mo pasaeiny: 9
OBIIEE KOJMYECTBO YACOB I10 I[TPOTPAMME 105 10 18
9 KJIACC
Ne | HanmeHoBaHHe pa3eioB U TeM NPOrpaMMbl KosnmnuectBo yacos JJ1eKTPOHHBbIE (HHPPOBbIE)
n/n o0pa3oBaTesibHbIE pecypebl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoTsI padoTsl
Pa3pnen 1. Yncaa u Bpruucienus. lelicTBHTeIbHbIC YHCIA
1.1. | PaumoHanbHble Yncia, MPPALMOHAIIbHBIE YUCIIa, KOHEUHbIE i OECKOHEUHBIE JIECSTHYHBIE APOOH. 1 0 0 https://resh.edu.ru/
1.2. | MHOXeCTBO JIEHCTBUTENBHBIX YMCETT; ICHCTBUTENbHbIE 1 0 0 https://resh.edu.ru/
qrCiIa Kak GeCKOHEUHBIC IECTHYHBIE IPOOTL.
1.3. | B3auMHO 0JJHO3HAYHOE COOTBETCTBHE MEXKJLY MHOXKECTBOM JIEHCTBUTENBHBIX YHCENl K MHOKECTBOM TOYEK KOOPMHATHOM NPSMOIA. 1 0 0 https://resh.edu.ru/
1.4. | CpaBHeHHe IHCTBUTEIBHBIX YHCE, apUPMETHUSCKHE ISHCTBHUS C ICHCTBUTEILHBIMH YHCIAMA. 2 1 0 https://resh.edu.ru/
1.5. | [pubmmxéHnoe 3HAYEHIE BETNYUHBI, TOTHOCTH TPHOTIDKCHHS. 1 0 0 https://resh.edu.ru/
1.6. | Oxpyrienue ducel. 2 0 1 https://resh.edu.ru/
1.7. | IlpukuKa U OI[EHKA Pe3yIbTATOB BHIUUCIICHHI. 1 0 0 https://resh.edu.ru/
Uroro o pazaeny 9
Pa3nen 2.YpaBHeHus M HEPABEHCTBA. Y PaBHEHHUs € OJHOIi IlepeMEHHOIH.
2.1. | JluneiiHoe ypaBHEHHE. 1 0 0 https://resh.edu.ru/
2.2. | PewieHne ypaBHEHHUH, CBOISIIMXCS K JINHEHHBIM. 2 0 1 https://resh.edu.ru/




2.3. | KBagparuoe ypaBHeHHE. 1 https://resh.edu.ru/
2.4. | PelieHne ypaBHEHNUH, CBOJSIIMXCS K KBaIPATHBIM. 2 https://resh.edu.ru/
2.5. | bukBagpaTHEIC ypaBHEHUS. 2 https://resh.edu.ru/
2.6. | IIpumepsl peleHus ypaBHEHUI TPEThel 1 YETBEPTOI CTEHIEHEH Pa3lIoKEHHEM HA MHOKUTEIIH. 2 https://resh.edu.ru/
2.7. | Pemenue npoOHO-paIMOHATEHBIX yPAaBHEHHUH. 2 https://resh.edu.ru/
2.8. | Pemienne TeKCTOBBIX 3a/1a4 aNreOPanyecKiuM METOJIOM. 2 https://resh.edu.ru/
Hroro no pazueny 14
Pa3nen 3. YpaBHenus u HepaBecTBa. CHcTeMbl YPOBHEHHIH
3.1. | JInneiinoe ypaBHEHNE C IBYMsI [IEPEMEHHBIMH H €r0 rpapuk. 2 https://resh.edu.ru/
3.2. | Cucrema ABYX IMHEHHBIX yPABHEHHUI C JABYMs [IEPEMEHHBIMU 1 €€ PELICHHE. 3 https://resh.edu.ru/
3.3. | Pemenne cucreM ABYX ypaBHEHHIL, OZHO U3 KOTOPBIX JIMHEHHOE, @ IPyroe — BTOPOM CTEIICHH. 3 https://resh.edu.ru/
3.4. | I'pacuueckast HHTEPIPETALHS CUCTEMbl YPABHEHHUIT C ABYMS IEPEMEHHBIMH. 3 https://resh.edu.ru/
3.5. | PemeHne TEKCTOBBIX 3a/1a4 aIreOpandecKuM CIIocoO0M. 3 https://resh.edu.ru/
HUroro no pazueny 14
Pa3nen 4. YpaBHenusi u HepaBeHcTBa. HepaBencrsa
4.1. | YncioBble HEPaBEHCTBA M HX CBOHCTBA. 3 https://resh.edu.ru/
4.2. | JIuneiiHble HEPABEHCTBA C OJJHON MEPEMEHHON U MX PEllIeHHE. 3 https://resh.edu.ru/
4.3. | CucteMsl JIMHEHHBIX HEPABSHCTB € OJIHOI MEPEMEHHOM U HX PELICHHUE. 3 https://resh.edu.ru/
4.4. | KBanparHbie HEPABEHCTBA U MX PELICHHUE. 4 https://resh.edu.ru/
4.5. | I'paduyeckas HHTEPNPETALHS HEPABESHCTB W CHCTEM HEPABEHCTB C JIBYMs [IEPEMEHHBIMH 3 https://resh.edu.ru/
Hroro 1o pazaeny: 16
Paznen 5. ®ynxuun
5.1. | Keagparmunas bynkiws, e€ rpaduk u cBoicTBa. 4 https://resh.edu.ru/
5.2. | IMapaGoia, KOOPAWHATHI BEPIIHHbI TAPAOOIIBI, 0Ch CHMMETPHHU TapadoIbL. 4 https://resh.edu.ru/
5.3. | Crenennble (yHKIMH ¢ HATYPAIBHBIMH [OKA3aTeIsIMU 2 1 3, HX rpadUKU U CBOCTBA. 4 https://resh.edu.ru/
5.4. | Tpaguku dynxmmii: y =kx, y =kx+b, y=kix, y=ad,y=ad, y=1x, 4 https://resh.edu.ru/
y=xll
Hroro o paszaeny: 16




Pazzen 6.UucsioBbie nocjie10BaTeIbHOCTH

6.1. | IToHsATHE YKCIOBOII OCIEI0BATEILHOCTH. 1 0 0 https://resh.edu.ru/

6.2. | 3amaHue IOCIEN0BATENILHOCTU PEKyPPEHTHON hopMyInoii 1 GopMyIoif N-ro dieHa. 2 0 0 https://resh.edu.ru/

6.3. | Apudmernueckas U reOMeTpUYECKast IIPOrPECCUH. 4 0 1 https://resh.edu.ru/

6.4. | ®opmyibl N-T0 YieHa apuhMETUYECKON U TEOMETPUYECKON POrPecCHil, CyMMBI IIEPBBIX N YICHOB. 2 1 0 https://resh.edu.ru/

6.5. | M300pakeHue YIeHOB apu(pMETHIECKOI U FEOMETPHYECKOI IPOrPECCUIl TOYKAMH Ha KOOPIMHATHOM IIIOCKOCTH. 2 0 0 https://resh.edu.ru/

6.6. | JInHEHHBIA 1 YKCIIOHEHIIUAIBHBIH POCT. 1 0 0 https://resh.edu.ru/

6.7. | CilOKHbIE IIPOLICHTBI. 3 0 0 https://resh.edu.ru/

Hroro no paszeny: 15

Pa3nen 7.IloBTopenne, 0600menne, cucTeMaTH3ANAA 3HAHUI

7.1. | Yncna u BbIYMCIIeHHS (3A11HCh, CPABHEHNE, ICHCTBHS C JACHCTBUTENBHBIMI YHCIAMH, YACIIOBAs MIPSIMAst; IIPOLICHThI, OTHOLICHHS, IPOIOPLINK; OKpyTileHne, | 6 0 1 https://resh.edu.ru/
NpUOJIKEHNE, OLICHKA; PELICHNE TEKCTOBBIX 3a/1a4 apu(PMETHUECKUM CII0COO0M)

7.2. | Anredpanueckue BoIpazeHus (1peoOpa3oBaHue aire0pandecKuX BbIPaXKEHUH, JOMYCTUMbIE 3HAYCHHUS) 8 0 1 https://resh.edu.ru/

7.3. | ®@yHknuu (MOCTpOCHNE, CBONCTBA H3YUeHHBIX QYHKIHIT; rpaduuecKkoe perieHne ypaBHeHH T U UX CHCTEM) 7 0 1 https://resh.edu.ru/

Uroro o pazaeny: 21

OBIIEE KOJMYECTBO YACOB I10 [TPOTPAMME 105 10 12




HOYPOYHOE INTAHUPOBAHHUE

7 KJIACC
Ne | Tema ypoka KoanyectBo yacon Bunbi, popmbl
n/n KOHTPOJIA
BCEro | KOHTPOJIbHbIE | IPAKTHYEeCKHe
padoThI padoThI
1. | IloHATHE palMOHAIHHOTO YHCIIA 1 0 0 YcrHBIH onpoc;
2. | IlonATHe paroOHaIEHOTO YHCIa 1 0 0 ITuceMeHHBIH
KOHTPOJIB;
3. [ToHsTHE palMOHAIBHOTO YHCIIa 1 0 0 JIuKTaHT;
4. | ApudmeTHiecKkue IeHCTBHSA ¢ PAllHOHATBHBIME 1 0 0 YcTHbI onpoc;
YHCIIAMU
5. | Apudmernueckue IeHCTBHS ¢ pallHOHATBHBIME 1 0 0 ITuceMeHHBIN
YHCIIaMA KOHTPOJIB;
6. ApudpmMeTndecKue IeUCTBHS C palliOHAILHBIMU 1 1 0 TectupoBanue;
YHCIIaMA
7. | CpaBHEHHe, yIOPsJOYMBAHUE PALIMOHANBHBIX ynced. |1 0 0 VYerHbli onpoc;
8. | CpaBHeHHe, yopsIOYMBaHUE PAMOHATBHBIX yucen. |1 0 0 ITuceMeHHBIH
KOHTPOJIb;
9. | CpaBHeHue, yHOpsJOYMBaHNE PAIMOHANBHBIX yncen. |1 0 0 [NpakTudeckas
pabora;
10. | CreneHb ¢ HATYpaJILHBIM ITOKA3aTEIIEM. 1 0 0 3ayer;
11. | CteneHs ¢ HaTypaJbHBIM IOKa3aTEIEM. 1 0 0 JluKTaHT;
12. | CteneHp ¢ HaTypaJlbHBIM ITOKa3aTeIIeM. 1 1 0 CamooteHka ¢
HCIIOTB30BaHIEMK
O1eHOYHOTO
JIUCTaY;
13. | PemieHre OCHOBHBIX 337124 Ha APOOH, MPOIIEHTHI U3 1 0 0 ITuceMeHHBIH
peanbHOI MPaKTUKH. KOHTPOJIB;
14. | PemeHre OCHOBHBIX 337124 Ha APOOH, MPOLIEHTHI U3 1 0 0 YcrHblit onpoc;
peanbHOM NPaKTHKH.
15. | Pemrenue OCHOBHEBIX 3a1ad Ha APOOH, TPOLICHTHI M3 1 0 1 KonTponbHast
peanbHOIl MPaKTHUKH. paborta;
16. | PemieHre OCHOBHBIX 33/1a4 Ha APOOH, IIPOLICHTHI U3 1 0 0 YcrHbI onpoc;
peanbHON NPaKTHKH.
17. | TlpusHaku IeIUMOCTH, PA3JI0KEHHS HA MHOKHUTEITH 1 0 0 VYcTHBI onpoc;
HATypaJbHBIX YUCEIL.
18. | TIpusHaku IeIMMOCTH, PA3JI0KEHHS HA MHOKHUTEITH 1 0 0 [TuceMeHHbIH
HATypaJbHbIX YHCEIL. KOHTPOJIb;
19. | IIpu3Haku IenMMOCTH, Pa3JIoKEeHHsI HA MHOXKHUTEIH 1 0 0 KontponsHas
HATypaJbHBIX YUCEIL. paborta;
20. | PeanpHbIe 3aBUCHMOCTH. 1 0 0 YerHblil onpoc;
21. | PeajbHbIe 3aBUCHUMOCTH. 1 0 0 JlukTaHT;




22. | PeanbHbIe 3aBUCHUMOCTH. 0 [IpakTuueckas
paborta;
23. |Ilpsmas u 0OpaTHAS MPOMOPIUOHATEHOCTH 0 ITucpMeHHBIH
KOHTPOJIB;
24. | Ilpsimas n oOpaTHas MPOIOPIUOHAIBHOCTH 0 Vet onpoc;
25. |IIpsmas u oOpaTHAS MPOMOPIHOHATEHOCTH 0 3auer;
26. | bykBeHHBIC BBIpaKCHUS. 0 [TuceMeHHbIH
KOHTPOJIB;
27. | ByxBeHHBIE BBIpaXKEHHSI. 0 [TuceMenHbIH
KOHTPOJIB;
28. |IlepemeHHbIC. 0 [TucpMeHHBIH
KOHTPOJIB;
29. |IlepemeHHBIC. 1 TectupoBanmue;
30. | HomycTuMBIe 3HAYCHUS TIEPEMEHHBIX. 0 [TucpMeHHBIH
KOHTPOJIB;
31. | JlomycTHUMbIe 3HAUCHHS TIEPEMEHHBIX. 0 JluKTaHT;
32. | dopmybl. 0 VYerHslit onpoc;
33. | ®opmybl. 0 VYcTHBIH onpoc;
34. | dopmyibl 0 Tectuposanue;
35. | IIpeoOpasoBanue OYKBEHHBIX BHIPAXKEHUH, PACKPBITHE 0 [TuceMeHHbIH
CKOOOK U MPUBEICHUE TIOMOOHBIX ClIaraeMBIX. KOHTPOJIB;
36. |IIpeobpa3oBaHue GYKBEHHBIX BHIPAIKEHHIA, PACKPBITHE 0 ITuceMeHHBIH
CKOOOK U MPUBEICHUE TIOJOOHBIX CIIaracMBbIX. KOHTPOJIB;
37. | IIpeoOpa3oBanue OYKBEHHBIX BHIPAXKEHHUH, PACKPBITHE 1 [TpakTuueckast
CKOOOK ¥ MpUBEICHHNE TIOAOOHBIX ClIaracMbIX. pabora;
38. |IIpeobpaszoBanue OYKBEHHBIX BRIPAKCHHUH, pACKPBITHE 0 KontponbHast
CKOOOK ¥ MpUBeIeHNE MOJOOHBIX ClIaraeMbiX. pabora;
39. | CBoiicTBa CTENICHHU C HATYPAIBHBIM ITOKA3aTEIEM. 0 YcrHsIi ompoc;
40. | CpoiicTBa CTENICHU C HATYPAIBHBIM ITOKa3aTEIEM. 0 YcrHBli onpoc;
41. | CpoiicTBa CTENICHU C HATYPAIBHBIM ITOKa3aTEIEM. 0 TectupoaHue;
42. | MHOTOYJIEHBI. 0 [TucepMeHHBIH
KOHTPOJIb;
43. | MHOrOYJIEHBI. 0 ITrcEMeHHEBIH
KOHTPOJIB;
44. | CnoxeHune, BBIYUTAaHUE, YMHOKEHHE MHOTOUJICHOB. 0 JlukTaHT;
45. | CnoxeHue, BBIYUTAHUE, YMHO)KEHHUE MHOTOUJICHOB. 0 ITuceMeHHbIT
KOHTPOJIB;
46. | CnoxxeHue, BRIYUTAHHE, YMHOKECHHE MHOTOUIICHOB. 0 TectupoBanue;
47. | ®opMynbl COKPAIIEHHOTO YMHOKCHHUSL. 0 VYerHbli onpoc;
48. | ®opMyIbI COKPAIIEHHOTO YMHOKEHHSL. 0 YcTHsIil onpoc;




49. | ®opMyIbl COKPAIIEHHOTO YMHOXKCHHUSL. ITucemMeHHBIN
KOHTPOJIb;
50. | ®opmyiIbl COKpaAIEHHOTO YMHOXKEHHS CamooueHka ¢
UCIIOJIB30BAHUEM«
O1eHOYHOro
JHCTay;
51. |Pa3noxeHHe MHOTOWICHOB HA MHOKHUTEIIN [TuceMenHbIH
KOHTPOJIb;
52. | PaznoxxeHne MHOTOYIEHOB Ha MHOXKUTEIHN [TuceMenHbIH
KOHTPOJIb;
53. | VpaBHeHue, paBuiia Npeodpa3oBaHus ypaBHEHUS, YerHbIi onpoc;
PaBHOCUJIBHOCTb YPaBHEHUI.
54. | VpaBHeHue, MpaBuiia Mpeobpa3oBaHus ypaBHEHHS, VYerHbIl onpoc;
PAaBHOCUIIBHOCTb YPaBHEHUH.
55. |JluHeiiHoe ypaBHEHHE C OJHOM IIEPEMEHHOM, pelIeHre [TuceMeHHbIH
JTUHEWHBIX YPaBHEHUH. KOHTPOITb;
56. | JIuneitnoe ypaBHeHME C OJHOU [IEPEMEHHOM, PELICHHE [TuceMeHHbIH
JMTUHEWHBIX YPaBHEHUH. KOHTPOITb;
57. | JluneiiHoe ypaBHEHHE C OIHOM MEPEMEHHOM, peLIICHIE IIpakTuueckas
JIMHENHBIX YPaBHEHHUI. paborta;
58. |Pemenue 3amay ¢ MOMOMIBIO YPAaBHEHHIA. [MucemenHsIi
KOHTPOJIb;
59. | Pemenue 3a1a4 ¢ IOMOIIBIO YPaBHEHHH. [TuceMeHHBIH
KOHTPOJIb;
60. | Pemenue 3a1a4 ¢ IOMOIIBIO YPaBHEHHH. [TpakTuueckast
pabora;
61. |Pemenue 3a1a4 ¢ IOMOIIBIO YPaBHEHHUIA. KonrposnbHas
pabora;
62. |JluHeiiHoe ypaBHEHHE C ABYMs IIEPEMEHHBIMHU U €70 VYerHbll onpoc;
rpaduxk.
63. | JluneiiHOe ypaBHEHHE C IBYMS [IEPEMEHHBIMHU U €T0 ITuceMeHHbIH
rpaduxk. KOHTPOJI;
64. | JluneiiHoe ypaBHEHHE C IBYMS [IEPEMEHHBIMHU U €T0 ITuceMeHHbIH
rpaduk. KOHTPOJIb;
65. |JIuHeliHOEe ypaBHEHHE C ABYMs IEPEMEHHBIMH H €r0 ITpakTuueckas
rpaduk. pabora;
66. | Cucrema JABYX JHHEHHBIX YPaBHEHHUI C IBYMSI ITuceMenHbIH
MIEPEMEHHBIMU. KOHTPOIB;
67. | Cucrema JByX JNUHEHHBIX YPaBHEHHH C IBYMS IIncemeHHBIN
HNEPEMEHHBIMU. KOHTPOJIb;
68. | Cucrema ABYX JMHEHHBIX YpaBHEHHUH ¢ IBYMSI 3auer;
HNEPEMEHHBIMU.
69. | Pemenue cucreM ypaBHeHHI CiocOOOM MOACTAaHOBKU KontponsHas

M CIIOCOOOM CIIOKEHUS

pabora;




70. | PemieHue cucTeM ypaBHEHHI CIIOCOOOM MOACTaHOBKU 0 0 YcrHbIi onpoc;
U CIOCOOOM CIIOXKCHUS
71. | Pewienue cucteM ypaBHEHHI ClIOCOOOM MOACTAaHOBKU 0 0 [MucrmenHsI
1 CII0COOOM CIIOXKEHHS KOHTPOJIb;
72. | Pemenue cucTeM ypaBHEHHH CIIOCOOOM MOACTAHOBKU 0 1 TectupoBanue;
U CIOCOOOM CIIOKCHUS
73. | KoopamHara TOYKM Ha IPSIMOIA. 0 0 VYerHslit onpoc;
74. | Yucnosble NPOMEXKYTKH. 0 0 VYerHslit onpoc;
75. | YucnoBble IPOMEKYTKH. 0 1 [TuceMenHbIH
KOHTPOJIb;
76. | PaccTostHie MEKIy IBYMS TOYKaMH KOOPANHATHOM 0 0 YcTHbI onpoc;
MIPSIMOTA.
77. | PaccTosiHEE MEXIY IBYMsI TOUYKaMU KOOPAUHATHON 0 0 ITuceMeHHBIN
HPSMOH. KOHTPOJIb;
78. | IIpsmMoyrosbHas cMcTeMa KOOPJWHAT Ha IIOCKOCTH. 0 0 [pakTuueckas
pabora;
79. | [IpsmoyronbHas cucTeMa KOOpAUHAT Ha INIOCKOCTH. 0 1 [TucepMeHHBIH
KOHTPOJIb;
80. | [Ipumeps! rpadukoB, 3agaHHBIX GopMyIIa MH. 0 0 [TuceMeHHbIH
KOHTPOJIB;
81. | IIpumMepbl rpauKOB, 3aJaHHBIX (HOPMYIIa MH. 0 0 [TuceMeHHBIH
KOHTPOJIb;
82. | IlpumMepbl rpauKoB, 3aJaHHBIX (HOPMYIIa MH. 1 0 [IpakTuueckas
pabora;
83. | Urenue rpadukoB peajbHBIX 3aBUCUMOCTEH. 0 0 TectupoBanwue;
84. |Ytenue rpauKoB pealbHbIX 3aBUCHMOCTEH. 0 0 [TucepmMeHHBIH
KOHTPOJIB;
85. |Ilonsarne QpyHKIHUH. 0 0 YcrHBli onpoc;
86. |Ilonarue QpyHKIUH. 0 0 YcrHBli onpoc;
87. |I'paduk pyHKIHH. 0 0 [MuceMeHHBIH
KOHTPOJIb;
88. |I'padux pyHKIHMH. 0 1 [TucepmMeHHBIH
KOHTPOJIb;
89. | CsoiicTBa (hyHKIHH. 0 0 3auer;
90. |CsoticTBa hyHKIHH. 0 0 TectupoBanue;
91. |Jluneiinas QyHKIHS. 0 0 VYcrHbli onpoc;
92. |Jluneiinas QyHKIWA. 0 1 TectupoBanue;
93. |Iloctpoenue rpaduka TuHEIHON QyHKIHH. 0 0 ITuceMenHbIH
KOHTPOJIb;
94. |Iloctpoenue rpaduka TMHEHHON QyHKIHH. 1 0 ITucpMeHHbIH

KOHTPOJIb,




95. | I'paduk pyHkmmu y = 1 x | 1 0 0 [IpakTuueckas
pabora;
96. |I'padpuk pyrkmumy =1 x | 1 0 0 TectupoBanue;
97. |IloBTOpEeHHE OCHOBHBIX MOHATHI U MeTOIOB Kypca 7 |1 0 0 YerHbIi onpoc;
Kitacca, 0000IIeHIE 3HAHMI
98. | [loBTOpEHHE OCHOBHBIX IIOHATHIA M METOIOB Kypca 7 |1 0 0 YeTHBIH onpoc;
Kitacca, 0000IIeHHE 3HAHUI
99. | IloBTOpEHHE OCHOBHBIX IIOHATHIA M METOIOB Kypca 7 |1 0 0 ITrceMeHHBIH
Kitacca, 0000IIeHrEe 3HAHMI KOHTPOJIb;
100. |TToBTOpeHre OCHOBHBIX MOHATHIA U METONOB Kypca 7 |2 0 0 ITuceMeHHBIH
KJacca, 00001eHre 3HaHUH KOHTPOJIB;
101. |TToBTOpeHre OCHOBHBIX MOHATHIA U METONOB Kypca 7 |2 0 1 TectupoBanue;
Kitacca, 0000IIeHIEe 3HAHMI
102. | IToBTOpEHNE OCHOBHBIX IIOHATHI M METOIOB Kypca 7 2 1 0 CamoorieHka ¢
KJ1acca, 0000IIeHre 3HAHMI HCITOJIb30BaHHEMK
O1eHOYHOro
JIACTaY;
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8 KJIACC
Ne | Tema ypoka KosmnyecTBo yacos Bugsl, popmsl
n/n KOHTPOJISI
BCEI0 | KOHTPOJIbHBIE | IPAKTHYeCKHe
padoThI padoThI
1. | KBagpaTHbIil KOpeHb U3 YHUCTA. 1 0 0 YcrHBli onpoc;
2. | Ilonarue o6 upparoOHAIBHOM YHCIIE. 1 0 1 YcTHBIH onpoc;
3. | JlecaTnuHbIe TPUOITHKESHUS] HPPAIMOHAIBHBIX YHCEIT. 1 0 0 ITuceMeHHBIH
KOHTPOJIB;
4. | lecsTuuHble NpUOIIKEHUS HPPALIMOHABHBIX YHCET. 1 0 0 ITuceMeHHbIH
KOHTPOJIB;
5. | JleiicTBUTENbHBIE YUCTA. 1 0 0 VYerHbll onpoc;
6. |CpaBHeHHE ICHCTBUTEIBHBIX YHCEL. 1 0 0 [TucpmMeHHBIH
KOHTPOJIB;
7. | CpaBHEHHE EHCTBUTEIBHBIX YUCEL. 1 0 0 ITpakTuueckas
pabora;
8. | Apudmernueckuii KBaapaTHBIA KOPEHb. 1 0 0 VYerHbli onpoc;
9. | Apudmernueckuii KBaApaTHBIH KOPEHb. 1 0 0 ITucpMeHHBIH
KOHTPOJIb;
10. | YpaBHenue Buaa X2 = a. 1 0 0 ITuceMeHHBIH
KOHTPOJIb;
11. | YpaBHeHue Buaa X2 = a. 1 0 1 Tectupoanue;
12. | CpoiicTBa apu(pMETHIECKUX KBAAPATHBIX KOPHEH. 1 0 0 VYerHbli onpoc;
13. | CpoiicTBa apu(pMETHIECKUX KBAIPATHBIX KOPHEH. 1 0 0 TectupoBanue;




14. | TIpeobpa3oBaHue YUCIOBBIX BBIPAKESHHMU, CO AEPKAIIMX ITucemMeHHBIN
KBaJjpaTHbIE KOPHU KOHTPOJIb;

15. |IIpeoGpa3oBaHue YUCIOBBIX BRIPAKEHUH, CO AePIKAIIUX IIpakTuueckas
KBaJJpaTHbIE KOPHU paborta;

16. | CTeneHs C IeNbIM MOKA3aTENIEM. YcrHbIR onpoc;

17. | CreneHs C LeJbIM MOKa3aTeIeM. ITuceMeHHbIH

KOHTPOJIb;

18. | CranpmapTHas 3anmCh YUCIIA. [TuceMeHHbIH

KOHTPOJIb;
19. | Pa3zmepbl 00BEKTOB OKPYKAOLIETO MUpPA (OT SNIEMEHTapHBIX [IpakTuueckas
YaCTHIL 10 KOCMUYECKUX 00BEKTOB), JNTUTEIbHOCTh paborta;
IIPOLIECCOB B OKPY’KAIOILEM MUpE.
20. | Pazmepsl 0OBEKTOB OKPYKAOIIEr0 MUpPa (OT JIEMEHTAPHBIX [TuceMeHHbIH
YaCTHIL 10 KOCMUYECKUX 00BEKTOB), JNTUTEIBHOCTh KOHTPOJIB;
IIPOLIECCOB B OKPY’KAIOILEM MUpE.
21. | CBolicTBa CTENEHH C LEIBIM [T0Ka3aTeNeEM YcTHBIH onpoc;
22. | CBoHCTBa CTEIICHH C LIENBIM TTOKa3aTeIeM [TucpMeHHBIH
KOHTPOJIb;

23. | KBampaTHblil TpEXUIeH. YcTHBIN onpoc;

24. | KBampaTHbIi TpEXUIICH. [TuceMeHHbIH
KOHTPOJIb;

25. | PaznmoxeHue KBapaTHOrO TPEXWICHA Ha MHOKUTEIH [TucsmeHHBIH
KOHTPOJIB;

26. | PaznoxeHue KBaJpaTHOTO TPEXUICHA HA MHOKUTEIH [IpakTuueckas

pabora;

27. | Pa3znoxeHue KBaJpaTHOTO TPEXUJICHa HA MHOKUTEIH KonrponbHas

pabora;

28. | Anrebpaunueckas Jpo0b. YcrHsIi ompoc;

29. | JlomycTHMBbIE 3HAYEHHS IEPEMECHHBIX, BXOIAIIHNX B YcTHBIN onpoc;
anreOpandecKue BEIPAKCHUS.

30. | domycTrMBble 3HAYEHHUS IEPEMEHHBIX, BXOIAIINX B IIncemeHHBIN
anredpanyecKkue BbIPaKEHUs. KOHTPOJIb;

31. | domycTuMble 3HAYCHUS IEPEMEHHBIX, BXOJIAIINX B TectupoBanue;
anredpanmyeckue BEIpaKEHHUS.

32. | OcHOBHOE CBOMCTBO anredpamdeckon IpooH. VYerHsIi onpoc;

33. |.OcHOBHOE CBOMCTBO anreOpamIecKoi Ipoou. IIncemeHHBIN

KOHTPOJIb;
34. | Cokpamienue npobei. VYcrHbli onpoc;
35. | Cokpamienue npobeid. [TuceMeHHBIH
KOHTPOJIb;

36. | CokparmieHue IpoOei. TectupoBanue;

37. | CnoxeHue, BEIYATAHIE, YMHOKCHUC  JICIICHNC ITuceMenHbIH
anredpandeckux Jpooeii. KOHTPOJIb;




38. | CnoxeHue, BEIYUTAHKE, YMHOXKCHUE H ICTICHUE TectupoBanue;
anredpandeckux Jpooeii.
39. | CrioxeHwe, BEIYUTAHHE, YMHOKEHHUE U JICTICHAE KonTponpHas
anredpanueckux ApoOei. paborta;
40. |IIpeoOpa3zoBaHue BHIPAXKEHHH, COIEPIKAIIMX [TuceMeHHbIH
anreOpanyecKkue ApooH. KOHTPOJIB;
41. | IIpeobpa3oBaHue BHIPAKCHHUI, COMEPIKALINX [TuceMeHHbIH
anreOpanyecKkue ApooH. KOHTPOJIB;
42. | TIpeobpa3oBaHue BRIPAKCHHUI, COMEPIKALINX 3auer;
anreOpanyecKue ApooH.
43. | KBampatHoe ypaBHEHHE. YcrHBIH onpoc;
44, | HemomHoe KBapaTHOE ypaBHEHUE. YcrHBIR onpoc;
45. | HemomHoe KBapaTHOE ypaBHEHUE. [TuceMeHHbIH
KOHTPOIB;
46. | dopMmysia KOpHEH KBaJPATHOTO YpAaBHEHHUSI. YcrHBIH onpoc;
47. | dopmyia KOpHEH KBaJPaTHOTO YpaBHEHHUSI. [TucsmeHHbIH
KOHTPOIB;
48. | Teopema Buera. VYcTHBIH onpoc;
49. | Teopema Buera. TectupoBanwue;
50. | Pemenue ypaBHeHHil, CBOIAIIMXCS K KBaJPaTHbBIM. [TucpMeHHBIH
KOHTPOIB;
51. |Pemenue ypaBHEHU, CBOASIIMXCS K KBAJIPATHBIM. ITuceMeHHBIH
KOHTPOJIB;
52. | .Penrenue ypaBHEHHH, CBOIAIINXCSA K KBAIPATHBIM [TucrmeHHbIH
KOHTPOIB;
53. | IIpocteiitme npoOHO-palliOHaIbHBIC YPABHEHHUSI. ITuceMeHHBIH
KOHTPOJIB;
54. | IIpocteiitme 1poOHO-paIlMOHATbHbBIC YPABHEHHUS. TectupoBanwue;
55. | .Ilpocreiimue ApoOHO-paMOHALHBIC YPaBHEHUS. 3ayer;
56. | PemeHue TEKCTOBBIX 3a/1a4 C MOMOIIBIO KBAJAPATHBIX KontponbHas
ypaBHEHUH paborta;
57. | PemieHue TEKCTOBBIX 3a/1a4 C MOMOIIBIO KBAJAPATHBIX ITucEMeHHBIH
ypaBHEHUM KOHTPOIIb;
58. | JluneitHoe ypaBHEHHE C JIBYMs IEPEMEHHBIMH, €TO ITpakTuueckas
rpaduK, IprIMeps! peleHs yPaBHEHUH B LEIBIX YHCIaX. paborta;
59. | JluneitHoe ypaBHEHHE C JIBYMs ICPEMEHHBIMH, €TO ITuceMenHbIH
rpaduK, IprIMeps! pelIeHs YPaBHEHUH B LEIBIX YUCIaX. KOHTPOIIb;
60. |PereHue cuCTeM JBYX JIMHEHHBIX YPaBHEHHUIT C IBYMS ITuceMenHbIH
TNICPEMCHHBIMU. KOHTPOJIb,
61. |PerueHue cHCTEM JBYX JIMHEHHBIX YPAaBHEHHUIT C IBYMS KonrposnbHas
MIEPEMECHHBIMU. paborta;




62.

Pemenue cucrem ABYX JINHEUHBIX ypaBHeHI/If/'I C IBYMA
TNICPEMCHHBIMU.

[IpakTnueckas
pabora;

63. | IIpuMepsl pelieHust CHCTEM HETMHEHHBIX YPABHEHHIM ¢ YcTHsIi onpoc;
JBYMS TIEPEMEHHBIMU.
64. | IIpuMepbl peLICHHUS CUCTEM HEMHEHHBIX YpaBHEHHMIT ¢ ITuceMeHHBIN
JBYMS TIEPEMEHHBIMU. KOHTPOIB;
65. | IIpuMepbl pelICHUs CUCTEM HETMHEHHBIX YpaBHEHHMIT ¢ JluKraHT;
JBYMsI IEPEMEHHBIMU.
66. |I'padudeckas HHTepIpeTaLHs YPABHEHHS C ABYMS ITuceMeHHBIH
MEPEMEHHBIMU M CUCTEM YPaBHEHUH ¢ KOHTPOIb;
JBYMsI IEPEMEHHBIMU.
67. |I'padudeckas HHTEpIpETAIMS YPABHEHUS C ABYMS VYerHslit onpoc;
MEPEMEHHBIMU M CUCTEM YPaBHEHUH ¢
JBYMS TIEpEMEHHBIMHU.
68. | Peruenue TEKCTOBBIX 33/1a4 C IIOMOIIBIO CHCTEM YpaBHEHHI ITuceMeHHBIIH
KOHTPOIB;

69. | Peruenue TeKCTOBBIX 33/1a4 C IIOMOIIBIO CHCTEM YpaBHEHHI [TuceMeHHbIH
KOHTPOJIb;

70. | Peruenue TEKCTOBBIX 33/1a4 C IIOMOIIBIO CHCTEM YpaBHEHHI Tectuposanue;

71. |YwucnoBble HEpaBEHCTBA M UX CBOWCTBA. [TuceMeHHbIH
KOHTPOJIb;

72. | HUucnoBble HEpaBEHCTBA M MX CBOMCTBRA. [TuceMeHHbIH
KOHTPOIB;

73. | HepaBeHCTBO ¢ OJIHOM NEpEeMEHHOHA. YcTHBIH onpoc;

74. | HepaBeHCTBO ¢ OZIHOM NIEPEMEHHOIA. [pakTrueckas

pabora;

75. | HepaBeHCTBO ¢ OZIHOM NIEpEeMEHHOIA. ITuceMeHHBIH

KOHTPOIB;

76. |JIuHeiiHble HEPABEHCTBA C OJHON MEPEMEHHON M X IIncemeHHBIN
peLieHue. KOHTPOJIb;

77. |JluHeiiHble HEPABEHCTBA C OJHON MEPEMEHHON M X IIncemeHHBIN
peLieHue. KOHTPOJIb;

78. | JluneiiHple HEPaBEHCTBA C OJIHOM IEPEMEHHOM 1 HX TectupoBanue;
perreHue.

79. | CucreMbl TMHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHON U IIncemeHHBIN
UX pelLIeHHE. KOHTPOJIb;

80. | CucreMbl THHEHWHBIX HEPABEHCTB C OTHON MEPEMEHHOM U ITpakTuueckas
UX peuIeHue. paborta;

81. | M3oOpaxkeHune pemieHus JMHEHHOTO HEPABEHCTBA U MX ITuceMeHHBIH
CHCTEM Ha YMCJIOBOM NMPAMOiL KOHTPOIIb;

82. | M306paeHue penieHnst TNHEHHOTO HePaBeHCTBA U UX ITpakTuueckas
CHCTEM Ha YHCIIOBOH MPSIMON paborta;

83. |Ilomsarue QpyHKIUM. VYcrHbli onpoc;




84. | OGnacTp onpeaeNeHUs] 1 MHOKECTBO 3HAYCHUH (YHKITUH. 1 0 1 [IpakTuueckas
pabora;
85. | CriocoOs! 3ananus HyHKIUH. 1 0 0 VYerHslit onpoc;
86. |I'paduk GpyHKIHH. 1 1 0 KonrponbsHas
pabora;
87. | CaoticTBa hyHKIHMH, X OTOOpaKECHHE HArpaduKe 1 0 1 [IpakTuueckast
pabora;
88. | Urenue n mocrpoeHne rpadkoB GpyHKIHI. 1 0 0 TectupoBanue;
89. |Urenue u moctpoeHue rpauKkoB HyHKIIHIA. 1 0 1 [IpakTuueckast
pabora;
90. | [Ipumepsl rpaMKOB (YHKIMIA, OTPAKAIOLINX PEATbHBIE 1 0 0 ITrceMeHHBIH
MPOLIECCHI. KOHTPOJIb;
91. | OyHKUMH, OMKCHIBAIOLINE MPSAMYIO H 00OPaTHYIO 1 0 1 IpaxkTuyeckas
MPONOPIMOHAIBHBIE 3aBUCUMOCTH, HX TPa(UKH. pabora;
92. |T'mmep6ona. 1 0 0 YcTHBIH onpoc;
93. |I'paduk pyHKIHH y = X2. 1 0 0 [TuceMeHHBIH
KOHTPOJIb;
94. |I'paduk QpyHKIMHN y = X2. 1 0 0 Tectuposanue;
95. | dynkmuu y = X2, y = X3,y=\x, y=Ix|; rpa¢uueckoe pemenne | 1 0 0 YerHbIH onpoc;
YPaBHEHUN U CUCTEM ypaBHEHUI
96. | Dynkmumy = X2, y = X3,y=\x, y=Ix|; rpaduueckoe pemenne | 1 1 0 KonTponeHas
YpaBHEHUH U CUCTEM YpaBHEHUH pabora;
97. |TloBTOpEHHE OCHOBHBIX MOHATHI U METOJOB KYpcoB 7 U 8 1 0 0 YerHbIH onpoc;
KJ1accoB, 0000IIeHNE 3HAHUH.
98. |IloBTOpEeHHE OCHOBHBIX MTOHSTHI U METOIOB KYpcoB 7 1 8 1 0 0 ITuceMeHHBIH
KJIaccoB, 0000I1IeHNE 3HAHUI. KOHTPOIB;
99. |IloBTOpEeHNE OCHOBHBIX MTOHSTHI K METOJOB KYpcoB 7 1 8 1 0 0 ITuceMeHHBIH
KJIaCcCOB, 0000IIIEHNE 3HAHMM. KOHTPOJIB;
100. | IToBTOpEHHE OCHOBHBIX MOHATHI W METOIOB KypcoB 7 1 8 2 0 1 IpakTuueckast
KJIaCcCOB, 0000IIIEHNE 3HAHMM. pabora;
101. | TToBTOpEHHE OCHOBHBIX MOHATHI W METOIOB KypcoB 7 1 8 2 0 0 TectupoBanue;
KJIaCcCOB, 0000IIIEHNE 3HAHMM.
102. | TToBTOpEeHHE OCHOBHBIX MOHATHIT K METOOB KypcoB 7 1 8 2 0 0 CamooteHka ¢
KJIaCCOB, 0000ILECHIE 3HAHUIA. HCIIOJIb30BaHUEM
«O11eHOYHOT 0
JIMCTaY;
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 105 |10 18
9 KJIACC
Ne | Tema ypoka Kosm4ecTBo yacos Buasl, popmbl
n/n KOHTPOJISI
BCEr0 | KOHTPOJIbHBIE | IPAKTHYeCKHe
patoTsl patoTsl




1. | PaumoHanbHble YKCIIa, HPPALUOHATBHBIC YUCTIA, KOHCUHBIC 0 YerHbIi onpoc;
1 OECKOHEUYHbIE JICCATUYHBIC IPOOH.
2. | MHOXECTBO ACHCTBUTENBHBIX YHCEIT; 0 YerHbIi onpoc;
JeHCTBUTENIbHBIEUHCIIA KaK OECKOHEUHbIE AECATUUHbIE
JpOOH.
3. | B3anMHO 0IHO3HAYHOE COOTBETCTBHE MEXKITY MHOKECTBOM 0 VYerHslit onpoc;
JeHCTBUTEINILHBIX YUCEN U MHOXKECTBOM TOUEK
KOOPJIUHATHOH IIPAMOH.
4. | CpaBHEHHE ACHCTBUTEIBHBIX YUCEN, ApUYMETHUCCKHE 0 [uceMeHHBII
JEHCTBUS C JEHCTBUTEIbHBIMU YHCIAMH. KOHTPOJIb;
5. | CpaBHeHue [eiCTBUTENBHBIX YHCEl, apH(PMETHUECKUES 0 JlukTaHT;
NEHCTBHS C NEHCTBUTEIbHBIMHU YACIAMHU.
6. | IIpubnmwxéHHOE 3HAYCHHE BEITHYNHBI, TOYHOCT 0 [NpakTuaeckas
MIPUOITIKCHHS. pabora;
7. | OkpyrieHue yucen. 0 ITuceMeHHbIH
KOHTPOB;
8. | OkpyrueHue 4ynce. 1 Tectuposanue;
9. |IIpukuaka  OLEHKA PE3yJIbTATOB BEIYHCIICHHH. 0 YcrHblii onpoc;
10. |JIuneitHoe ypaBHEHHE. 0 [TuceMeHHbIH
KOHTPOJIB;
11. | Pemrenue ypaBHEHWI, CBOIAIINXCSA K THHSHHBIM. 1 3auer;
12. | Penienue ypaBHEHWH, CBOIAIINXCS K IHHSHHBIM. 0 TectupoBanmue;
13. | KBangparHoe ypaBHEHUeE. 0 VYerHslit onpoc;
14. | Penienue ypaBHEHHH, CBOIAIINXCSA K KBAIPATHBIM. 0 [TuceMeHHBIH
KOHTPOIB;
15. | Peurenue ypaBHEHMH, CBOASIINXCS K KBaPATHBIM. 0 TectupoaHue;
16. | buxBagpaTHble ypaBHEHHS. 1 YcrHBli onpoc;
17. | buxBagpaTHble ypaBHEHHS. 0 [IpakTuueckas
pabora;
18. |TIpumepsr periieHust ypaBHEHHN TPETheH U YeTBEPTOI 0 ITuceMeHHBIH
CTETeHE! pa3oKeHUEM Ha MHOXKHUTEIIH. KOHTPOIB;
19. |TIpumepsr pertieHust ypaBHEHHN TPETheH U YeTBEPTOI 0 YerHbIH onpoc;
CTeNEHe! pa3NoKeHUEM Ha MHOXHTEIH.
20. |Pemenue 1poOHO-pallOHATBHBIX YPaBHEHHUH. 0 ITuceMeHHbIN
KOHTPOJIb;
21. | Pemenne nqpoOHO-paiMOHAIEHBIX yPaBHEHMI. 0 TectupoBanue;
22. | Pemenue TeKCTOBBIX 33/1a4 anreOpandecKUM METO/IOM. 0 VYerHslit onpoc;
23. | PemeHue TEKCTOBBIX 33/1a4 alreOpandecKuM METOIOM. 0 IInceMeHHBIH
KOHTPOJIb;
24. | JluneliHOE ypaBHEHHE C JABYMs IEPEMEHHBIMHU U €ro 0 VYerHsIi onpoc;

rpaduk.




25. | JluHeiiHOE ypaBHEHHE C ABYMsI [IEPEMEHHBIMHU U €r0 ITuceMeHHbIN
rpaduxk. KOHTPOJIb;
26. | Cucrema JBYX JHHEHHBIX YPaBHEHHH C JBYMS ITuceMenHbIH
MEPEMEHHBIMHU U €€ pellCHUE. KOHTPOJIb;
27. | CucreMa JBYX JIMHEHHBIX YPaBHEHHH C IBYMS [IpakTuueckas
MIEPEMEHHBIMU U €€ pelleHHE. pabora;
28. | CucremMa JBYX JIMHEHHBIX YPaBHEHHH C IBYMS [IpakTuueckas
MIEPEMEHHBIMU U €€ pelleHHE. paborta;
29. |Pemenue cuCTEM IBYX YpaBHEHHH, OJJHO U3 KOTOPBIX [TuceMeHHbIH
JIMHENHOoe, a Jpyroe — BTOPOH CTENeHH. KOHTPOJIb;
30. |Peruenne cucTeM IBYX YpaBHEHHUI, OHO U3 KOTOPBIX ITuceMeHHBIN
JMHERHOE, a APYroe — BTOPOH CTEHEHHU. KOHTPOJIb;
31. |PelueHue cUCTEM IBYX YpaBHEHHUI, OHO U3 KOTOPBIX TectupoaHnue;
JIMHENHOE, a JpPyroe — BTOPOH CTENCHH.
32. |I'padudeckas HHTEPIPETAIMA CHCTEMBI YpaBHEHHUH ¢ [TuceMeHHbIH
JBYMSI IEPEMEHHBIMU KOHTPOJIB;
33. |I'padmueckas HHTEPIPETALNA CHCTEMBI YPABHEHHH C 3auer;
JBYMSI IEPEMEHHBIMU
34. |T'padudeckas HHTEPIpPETAIHA CHCTEMbI YpaBHEHHMI ¢ ITuceMeHHBIH
JIBYMS IIEPEMEHHBIMU KOHTPOIB;
35. | PemeHune TEKCTOBBIX 3a/1a4 aJIreOpandecKiM CIIOCOOOM. [TuceMeHHBIH
KOHTPOB;
36. |PemieHue TEKCTOBBIX 33724 ANreOPanvecKuM CIIoCOOOM. [IpakTuueckast
pabora;
37. | .PemeHue TeKCTOBBIX 33/1a4 alNreOpandecKuM CIIocoOoM. ITuceMeHHBIH
KOHTPOIB;
38. | UncnoBbie HepaBEeHCTBA U UX CBOMCTBA. VYerHbli onpoc;
39. |YwucnoBble HEPaBEHCTBA M UX CBOWCTBA. ITuceMeHHbIH
KOHTPOIB;
40. | YucnoBble HEPaBEHCTBA M UX CBOMCTBA. CaMoolLIeHKa C
HCTIOIb30BAHIEM
«OueHouHOor0
JCTay;
41. |JluneiiHble HEpaBEHCTBA C OJJHON MIEPEMEHHOM U UX VYerHbIi onpoc;
perreHue.
42. | JIuneiiHblc HEPABEHCTBA C OJTHOMN MIEPEMEHHOM U MX ITuceMenHbIH
pelieHue. KOHTPOJIb;
43. | JIuneiiHblc HEPABEHCTBA C OJTHOMN MIEPEMEHHOM U MX KonrposnbHas
perreHue. paborta;
44. | Cucrembl TMHEHHBIX HEPABEHCTB C OIHOM MEPEMEHHOM U YcTHsIil onpoc;
UX peuIeHue.
45. | CucteMsbl IMHEWHBIX HEPABEHCTB C OJJHON MEPEMEHHON 1 ITuceMeHHBIH
UX peLIeHHE. KOHTPOJIb;




46.

CHcTeMBbl THHCHHBIX HCPABCHCTB C OJTHOM HCpeMeHHOﬁ u

UX PELICHUE.

KonrponbHas
pabora;

47. | KBajpaTHble HEpaBEHCTBA U UX PEILECHHUE. YcTHbI onpoc;
48. | KBagpaTHbIe HEPAaBEHCTBA H HX PEIICHHE. [TucpmMeHHBIT
KOHTPOJIB;
49. | KBagpaTHBIE HEpPAaBEHCTBA U MX PEIIEHHE. [TuceMeHHbIH
KOHTPOJIB;
50. | KBazmpaTHble HepaBeHCTBA M HX pELICHHUE. TectupoBaHue;
51. |T'paduyeckas MHTEpIPETAINS HEPABSHCTB U CHCTEM VYerHslit onpoc;
HEPABEHCTB C JIBYMsI IEPEMEHHBIMU
52. | I'paduyeckas HHTEPIPETALNSA HEPABEHCTB U CHCTEM [TuceMeHHbIH
HEPaBEHCTB C IBYMsI IEPEMEHHBIMH KOHTPOJIB;
53. |T'pacdudeckast HHTepIpeTaLsi HEPABEHCTB U CHCTEM IpaxTuyeckas
HEPaBEHCTB C JIBYMsI IEPEMEHHBIMU paborta;
54. | KBampatuuHas ¢yHKIUS, e€ rpaguk U CBOMCTBA. YcTHBIH onpoc;
55. | KBampatuuHas ¢pyHKIUs, € TpadHK U CBOWCTRA. [TuceMeHHBIH
KOHTPOIB;
56. | KBampatnunas ¢yHkuus, e€ rpaduk u CBOHCTBA. TectupopaHnue;
57. | KBampatuuHas ¢pyHKIHs, €€ TpadHK U CBOWCTRA. CamoorieHka ¢
HCTIOIB30BaHIEM
«O11eHOYHOT 0
JHCTaY;
58. | IMapabona, KOOPAUHATHI BEPIIHHBI MapaboIbl, OCh YeTHbIH onpoc;
CUMMETPHH TapaboIbl.
59. |IlapaGoina, KOOpAMHATHI BEPIIMHBI TAPa0OIIBL, OCh IIncemeHHBIN
CHUMMETPHH TTapadoITbL. KOHTPOJIB;
60. |ITapabona, KOOPANHATHI BEPIIMHBI TAPAOOIBI, OCh IpakTuyeckas
CUMMETPHH TapaboIbl. paborta;
61. |ITapaGona, KOOPAUHATHI BEPIIHHBI MapaboIIbl, OCh YerHbIH onpoc;
CUMMETPHH TTapaboJIbl.
62. | CreneHHble QyHKIMHU C HATYPAIbHBIMHU MOKA3aTEIAMH 2 U [TucepmMeHHBIN
3, uX TpauKu 1 CBOICTBA. KOHTPOJIB;
63. | CreneHHble QyHKIMY C HATYPAJIbHBIMHU MOKA3aTEIAMH 2 U ITuceMeHHbIH
3, ux rpadMKK U CBOMCTBA. KOHTPOJIb;
64. | CrenenHble QyHKIMHU C HATYPAIbHBIMHU MOKA3aTEIAMH 2 U IpakTHaeckas
3, uX TpauKH ¥ CBOICTBA. pabora;
65. | CreneHHbIe HYHKIMH C HATYPaTbHBIMH TTOKA3aTEISAMH 2 U Tectupoanue;
3, uX TpaUKH ¥ CBOICTBA.
66. |I'paduku pyukumii: y=kx,y=kx+b, y= k/x, YcrHbIi onpoc;
y=ax2,y=ax3,y=\/x,y= IxI
67. |I'paduku dpyukumii: y=kx,y=kx+b, y= k/x, [TuceMeHHbIH
y=axiy=ax’,y= \/x,y =IxI KOHTPOJIb;




68. |I'paduku dynkumii: y=kx,y=kx+b, y= k/x, TectupoBanue;
y=ax2,y=ax3,y=\/x,y= IxI

69. |TI'padukn pyukmmit: y=kx,y=kx+b, y= k/x, IIpakTuueckas
y=ax% y=ax} y=Vxy= IxI paborta;

70. |IloHsATHE YUCIOBOH MOCIEIOBATEIEHOCTH. YcTHbI onpoc;

71. |3agaHue MOCIIEA0BATEIbHOCTH PEKYPPEHTHON HOPMYJI0it 1 YcTHbI onpoc;
(dbopmyItoii N-To 4ieHa.

72. | 3agaHue MOCIEI0BATENLHOCTH PEKYPPEHTHOM GOPMYJIOH 1 ITuceMeHHbIH
(dbopmMyItoii N-To 4ieHa. KOHTPOJIb;

73. | ApudmeTrueckas U reoMeTpUIeCcKas MPOTrPeCcCHH. YcrHBIH onpoc;

74. | Apudmernueckas U reoMeTpUUecKas IPOrpeccuml. VYerusi onpoc;

75. | Apudmernueckas u reoMeTpUUECKas IPOTPECCHH. [pakTuueckast

pabora;

76. | ApudmeTrueckas U reoMeTpUIeCcKas MPOTrPEeCCHH. TectupoBanmue;

77. | ®opmyitsl N-TO YiIeHa apru()METHIECKOM 1 YerHsIil onpoc;
TeOMETPUYECKON TIPOrpecCrii, CyMMBI MEPBBIX N YJICHOB.

78. | ®opMyisl N-T0 YiieHa apHOMETHIECKOM K YcrHbIi onpoc;
TeOMETPUYECKON TIPOrpecCrii, CyMMBI MEPBBIX N YJICHOB.

79. | M300paxeHue 4WICHOB apU()METHICCKON U ITuceMeHHBIH
TEOMETPHIECKOH MPOrpecCHil TOUKaMU Ha KOOPAWHATHOM KOHTPOJIB;
TUIOCKOCTH.

80. | M306paxeHue 4WICHOB apU()METHUCCKON U ITuceMeHHBIH
TeOMEeTPUYECKON Iporpeccuii ToOUKaMH Ha KOOPMHATHOM KOHTPOJIB;
IUIOCKOCTH.

81. | JIuHelHbII U SKCTIOHEHIIMABHBIN POCT. [MucsmenHsIi

KOHTPOJIB;

82. | COKHBIE TIPOIICHTHI. ITuceMeHHBIH

KOHTPOIB;

83. | CnoxHbIe MPOIIEHTHI. TectupoBanue;

84. | CnoxxHble MPOIIEHTHI. 3ayerT;

85. |Ywucna u BeIUKCICHUS (3aITHCh, CPABHEHHUE, ICHCTBHS C ITucbMeHHbIT
JeHCTBUTENFHBIMU YHCIIAMU, YACIIOBAS MPSMAasT; KOHTPOJIb;
TIPOLICHTHI, OTHOIICHUS, TIPOIIOPIIAH; OKPYTIICHHE,
npubIIKeHHE, OLIEHKA; PeLIeHHe TeKCTOBBIX 3a/1a4
apudMeTHIeCKUM CrIoco00M)

86. | Uucia v BEIYMCIICHUS (3AIIMCh, CPABHEHKE, ICHCTBUS C [TuceMeHHbII
JICUCTBUTENLHBIMY YHUCJIAMHY, YACIIOBAS TIPSMAs; KOHTPOJIB;

MIPOUEHTHI, OTHOWICHHWA, ITPOTIOPLHH,; OKPYTJICHUE,
NpHOIIKEHNE, OLICHKA; PEILICHHEe TeKCTOBBIX 3a/1a4
apudMeTHIECKUM CII0CO00M)




87. |Ywucna u BeIYKCICHUS (3aITHCh, CPABHEHHE, ACHCTBHS C 1 0 0 TectupoBanue;

NeCTBUTEILHBIMH YHCIIAMH, YKCIIOBAs TIPAMasi;
MPOLEHTHI, OTHONICHUS, TIPOIIOPIIAH; OKPYTIICHHE,
NpUONIMKEHUE, ONICHKA; PEIICHUE TeKCTOBBIX 33714

apu(METUUECKUM CIIOCOOOM)

88. | Uucna u BEIYMCIICHUS (3AIIUCh, CPABHEHHUE, ICHCTBUS C 1 0 0 CamMooIieHKa C
JICHCTBUTENLHBIMU YHCIIAMU, YUCIIOBAS MPSMAsT; UCIIONIb30BaHHEM
MPOICHTHI, OTHONICHUS, TIPOIIOPIIAH; OKPYTIICHHE, «OueHo4HOro
npubIIDKeHKe, OLIEHKA; PeLIeHHe TeKCTOBBIX 3a/1a4 JINCTaN;
apu(METUUECKUM CIIOCOOOM)

89. | Uucia v BEIYMCIICHHS (3AIIUCh, CPABHEHHE, ICHCTBUS C 2 0 1 IMpakTudeckas
JICHCTBUTENLHBIMU YHCIIAMU, YACIIOBAS MPSMAsT; pabora;
MPOLCHTHI, OTHONICHUS, TIPOIIOPIIAH; OKPYTIICHHE,

NpHOIKEHNE, OLICHKA; PEIeHHEe TeKCTOBBIX 3a/1a4
apu(MEeTHUECKUM CIIOCOO0M)

90. | AsnreOpamyeckue BeIpakeHus (Ipeodpa3oBaHue 1 0 0 ITrceMeHHBIH
anreOpanyecKux BbIPAKECHHH, JOMYCTUMBIC 3HAUCHHSI) KOHTPOIIb;

91. | AnreOpanyeckue BeIpakeHus (Ipeo0pa3oBaHue 1 0 0 TectupoBanue;
anreOpanyecKuX BbIPAKECHHM, JOMYCTUMBIC 3HAYCHHS )

92. | AnreOpanyeckue BeIpakeHus (Ipeo0pa3oBaHue 1 0 0 TectupoBanue;
anreOpanyecKuX BbIPOKEHHUH, JOIMYCTHMBIE 3HAYCHNUS)

93. | AnreOpandeckiie BeipaxeHus (Ipeodpa3oBaHne 1 0 0 ITuceMeHHBIIH
anreOpanyecKuX BBIPOKEHHH, JOIYCTHMBIE 3HAUCHNUS) KOHTPOJIB;

94. | AnreGpanueckue BEIpaxeHus (Tpeodpa3oBaHme 1 0 0 IMpakTudeckas
anreOpanyecKux BbIPAKESHHH, JOMYCTHMBIC 3HAUCHUSI) pabora;

95. | Anrebpanueckre BRIpaxkeHus (peodpa3oBaHme 1 0 0 ITuceMeHHBIH
anreOpanyecKUX BBIPAKESHHH, JOMYCTUMBIC 3HAUCHUSI) KOHTPOJIb;

96. | AnreOpaundeckue BeIpakeHHs (IIpeoOdpa3oBaHue 2 0 1 IpakTuyeckas
anreOpanyecKkux BBIPAKEHUH, TOMYCTUMbIEC 3HAYEHHS) paborta;

97. | ®dyukiwH (MOCTPOEHNE, CBOMCTBA M3YUEHHBIX (yHKITHIA; 1 0 0 VeTHBIIH 01poc;
rpau4ecKoe pelieHne YpaBHEHUH 1 UX CHCTEM)

98. | DdynkiwH (MOCTPOCHHE, CBOMCTBA U3YICHHBIX (YHKITH; 1 0 0 YerHbIH onpoc;
rpau4ecKkoe pelieHne YpaBHEHUIH 1 UX CHCTEM)

99. | DdyukiwH (MOCTPOCHHE, CBOACTBA U3YUCHHBIX (yHKITHIA, 1 0 0 ITuceMeHHBIH
rpaduyeckoe penieHue ypaBHEHUH U UX CUCTEM) KOHTPOJIb;

100. | ®ynkuuu (mocTpoeHue, CBOMCTBA N3YYeHHBIX ()YHKIIU; 1 0 0 ITuceMeHHBIH

rpaduueckoe peleHne ypaBHEHUIH X CUCTEM) KOHTPOJIB;

101. | ®ynkuuu (moctpoeHue, CBOMCTBA H3YUeHHBIX ()YHKIIHIA; 1 0 1 [IpakTuueckas

rpaduueckoe peleHne ypaBHEHUIH H X CUCTEM) paborta;

102. | ®ynkuuu (moctpoeHue, CBOKCTBA H3YUEHHBIX ()YHKIIHIA; 2 1 0 KonrponpHas

rpaduueckoe peleHne ypaBHEHUH U UX CUCTEM) paborta;
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBS3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

7 KJIACC

Komsrun FO.M., Tkauésa M.B., ®énoposa H.E. u npyrue,Anredpa, 7 kiacc, AKIIHOHEPHOE 00IIECTBO
"U3narensctBo "lIpocBemienue";

BBenure cBoil BapuaHr:

8 KUIIACC

Komsirun FO.M., Tkauésa M.B., ®énoposa H.E. u npyrue, Anrebpa, 8 kiacc, AKIIMOHEpHOE
obmectBo«l3narenscTBo «IIpocBemieHue» ;

BBenure cBoil BapuaHr:

9 KJIACC

Komsrun FO.M., Tkauésa M.B., ®énoposa H.E. u npyrue, Anrebpa, 9 knacc, AKIIMOHEpHOE
obmectBo«M3narenscTBO «IIpocBemenue ;

Beeaute cBOM BapuaHT:

METOJIUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
7 KJIACC
Nzyuenue anredpsl B 7-9 knaccax:Ku.ans yuutens/ FO0.M. Konsrun, F0.B. Cugopos, M.B. Tkauea u ap.

8 KJIACC
N3yuenue anredpsl B 7-9 knaccax:Ku.ans yuurens/ FO0.M. Konsarun, 10.B. Cunopos, M.B. Tkauesa u ap.

9 KJIACC
Nzyuenune anredpst B 7-9 knaccax:Ku. s yaurens/ FO.M. Komsrun, F0.B. Cunopos, M.B. TkaueBa u nip.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
7 KJIACC
https://infourok.ru/biblioteka/matematika

8 KJIIACC
https://infourok.ru/biblioteka/matematika
9 KUJIACC
https://infourok.ru/biblioteka/matematika



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJOBAHUE
y4eOHBIN KJIacc, CIPABOYHHUKH, TAOJIHUIIBI C pa3IMuyHON HHPOpMAIIHEH, KOMIBIOTEDP, KOMILJIEKT HOYTOYKOB

OBOPYIOBAHME Jis1 TIPOBEJAEHUSA IPAKTUYECKUX PABOT
y4eOHBIH KJIacC, KOMIUIEKT HOYTOYKOB, TETPAAH I IPOBEACHUS MPAKTHUECKUX PadoT,






