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MHNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Aisredpa W Hayajla MaTeMaTHYECKOIO aHaIu3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHus,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTHYECKOE M a0CTPaKTHOE MBIIUIEHUE O0y4arolUXcs Ha YPOBHE, HEOOXOAMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTEMaTUYECKOTO aHaIU3a 3aKJa/bIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMIA Pa3BUTUS S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOJIb30BaTh UX I JAJbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBaTh
YTBEPKJICHUS ¢ TIOMOIIBI0O MHIAYKIHUHA U PacCyXAaTh JEAYKTHUBHO, HCIIOIb30BaTh
0000IIeHNE W KOHKpETU3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» OOy4YarolIMecs MOJY4YaroT HOBBIA OMNBIT PEIICHUS MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeajbHbIX CUTYAIUH,
VUHTEPHPETAllUd  TOJYYEHHBIX  PEUIEHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIAAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPAMHU.

VYyeOHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduky ydeOHOM
JeATeIIbBHOCTH, TpeOyromeld MpOJOIKUTEILHON  KOHIICHTPAIlMd  BHHMAaHMS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajllaM MaTeMaTH4YeCKOIro
aHaJlM3a JICKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJCJIEHBI CIENYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHainu3a», «MHo)kecTBa H JIoTMKa». Bce OCHOBHBIE



COJIEPKATENbHO-METOANYECKHE JHHUM HU3Yy4aloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHs Ha YpPOBHE CpeIHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
yu4eOHBIH KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIbKMX MaTEeMaTHUECKUX JHUCIUIUINH, TaKUX Kak anreodpa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHICCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJAEIb peaabHON
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia U BBIYMCIECHUS» 3aBEpLIAcT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanusi. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHAIbHBIX BBIUMCICHUM, BKIIOYAIOMINX B C€OS MCMOJIB30BAaHUE PA3TUYHBIX
dopM 3amucu 4yMcia, YMEHUE JelaTh NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
paloOHANbHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleluu(pUYecKue 3aJaud M ONEepaluu: JEeJICHHUE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
paIMoHaIbHBIX M MPPAIMOHATBHBIX YHCEeN, apu(PMETHUECKUE OTepaIiiu, a TaKkxKe
U3BJICYCHUE KOPHS HATYpabHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS JUIs PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBICHUEe O €IWHCTBE MATEMAaTHKH KaK HayKH W e€ pOJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

JIluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOuero oOpa3oBaHHs, MOCKOJIbKY B KaxKIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAlMOHAIBHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3anad,
colepkammx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MTPOU3BOTHON, MPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copepkarenbHasi TUHUS BKIIOYAeT B ceOs Takke (HOpMUPOBAHHE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHMM, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIee  pa3BUTHE  AITOPUTMHYECKOrO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuid, pabOTl €  CHMBOJBHBIMH  (opMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBl JJI PELIEHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUYEHNs MaTepraina. 3yuenue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU NI pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON U3HHU TECHO CBSA3aHO KaK C MAaTEMaTUYECKUM aHAJIN30M,
TaK U C pElICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3TOi cofepKaTebHON JTUHUM HALEJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, ITO3BOJISIOIIMX BbIpaXKaThb 3aBUCHMOCTH MEXJy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHaTUTHYECKOM, Tpaduyueckoid M ciaoBecHoOW. Ero mzyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3AILIUK, UCTI0JIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHalin3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MATEMAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CcIOXHBIX (YHKLIMA, ONpEeAeNasaTh MX HAuOOJbIIME W HaUMEHbIIHE
3HAYEHUA, BBIYUCIATH MUIOMaaun (Guryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kKaresibHasl JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelIeHue B MNPUKIAJHBIX, B TOM YHCIIE
COLIMAJIbHO-O)KOHOMHUYECKHX, 3aJladyaX. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHUN pPAClO3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKEe U UcKyccTBe. OOyuaroluecs: y3HaIT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOruku. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEeMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAINBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HbIe MaTeMaTHUYECKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe uenoe. [losTomy BakHO naTh
BO3MOXKHOCTh OOy4arolmeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIIOJIb30BATh €0 JIJIsl BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEIOBAHHE OMNpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4aroIuXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKH KPUTHUESCKOTO MBIIIJICHHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIENCH peabHBIX
CUTyalluii, HCCIENOBAaHUS DJTUX MOJENEH C MOMOIIBI0 amnmapara anredopsl u
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPE3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTpaMMBbl, IIOCKOJIBKY BECh MaTepuall
y4eOHOro Kypca IHIMPOKO HMCIIOJIB3YeTCs I pelieHus] MpUKIaaHbIX 3anad. [lpu
pEIICHUH  pEAbHbIX  MPAKTHYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesitenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS MPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipolecce U3YUeHHsI BCeX TeM y4eOHOro Kypca «Anredpa 1 Hayana
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCJIEHUS

Pannonanbabie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOILIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGedt W MPOIEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiEH 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble yucia. PanudoHanbHBIE W UPpAMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMd.  MoOyib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpnOmk€HHbIE BHIYKMCIICHUS, TTPABUIIA
OKPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUMN.

Crenenb ¢ 1uensiM nokazateneMmM. bunom HeloTona. Hcnosb3oBaHue
noAXosAIEeH (GOpMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeIeM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. JleciTuuHbIE W HATypaJIbHbIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHMS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHrEe HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EJBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHHUUN U
HEpPaBEHCTB. MHOrOwWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIO4JIeH ¢ ocrtaTkoM. Teopema be3dy. MHOrouineHsl ¢  LEJIBIMU
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COJIEPXKAIIUX CTEIIEHU 1 KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHoBHBIE METO/IbI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUSI MOKA3aTEIbHBIX

YPaBHECHUM.
[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHL. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUUYECKUX YPaBHCHUH.
OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHH. PellieHne TpuroHOMETpUYECKUX YPABHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TIeOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHWe NpUKIAIHBIX 33a/ad C MOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3IUyHbIX 00JlacTell HayKu U peasibHOU
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObsl 3amanus GyHKIUH. B3aunmHOo oOpaTHble (QYHKIUU.
Kommnosumms yskiuii. I'paduk  yHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (pyHkumu. Hymu QyHkium.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W JpOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHH Kak (PYHKIMU OOpaTHOM
CTEIIEHU C HATYPaJIbHBIM [TI0KA3aTEIIEM.

[TokazatenbHast u Jjorapudmuyeckass (GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpAaBHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B pEalbHBIX Ipoleccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTreMaTH4ecKOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJlaHUsS ITOCJIEAOBATEIbHOCTEH. MeTox
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17§ OTrpaHUYCHHBIC
NIOCJIEOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpruuecKas rnporpeccuu. beckoneuHno yobiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMeTpUUeCKON
MPOrpeCcCrr. JINHENHBIN U SKCIOHEHIHATBHBINA POCT. Uucio e. @opmyia CI0KHBIX
npoueHTOoB. Mcnonbs30BaHWE MNPOrpeccMy [UIsl  PELICHHs] peajbHbIX — 3aaad
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIMU. Onpenenenrue, reOMeTpUIecKui u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIUHN (PYHKIIHIA.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU DPEIICHUU 331ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTEMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, aropurMa EBkinuaa A penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHrn U3 KOMIUIEKCHOTO unchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENIbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
JKA3HU, UHTEPIIPETALNS IOJyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIINH, UX CBOWCTBA U TPadUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTrUX YYEOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIEro W HAMMEHBUIErO0  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpumMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUS HAWIY4dIIEro peleHus B
IPUKIIAJHBIX 3aJadax, Ul OIPENCIICHUS CKOPOCTM M YCKOPEHHMs IIpoliecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTEerpaia. Brruncnenue
ornpenenéHHoro nuTerpana no gopmyne Herotona-JleiiOnuna.

[IpumeHeHne MHTErpaja s HAXOXKICHHS IUIOMAAEeH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX IPOIECCOB C€ MOMOILIbI0 U depeHantbHbIX
YPaBHEHUM.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBIA YPOBEHD)

HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00YUJaIOMIEerocs Kak aKkTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C UX
GYHKIUSAMHA U HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, THUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvyecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3I0pOBOTO U 0€30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (U3NYecKask aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€SATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPOodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BJIMUSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIIECTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM ACATEIbHOCTH, JTaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM IIO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jjoruvyeckue JeiicTBus:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKK MaTEMAaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOJMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JienaTb BBIBOABl C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYX ACHUS U BHIBOJIbI;

BBIOMpaTh Ccrnoco0 penieHus ydeOHOW 3ajgauu  (CpaBHHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  Mpodsemy,
yCTaHaBJIMBaTh UCKOMOE M JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MpoIliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00BbEKTAMM, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMpOLlECCa, a TAaKKe BBIIBUTaTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U JJIsI pEUICHUS 3a]1auu;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPHUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJLTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE AeHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
eI iMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuarnora, oOHapyKMBaTh pa3jiu4yve M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3aaay
MPEe3eHTAllMK U OCOOEHHOCTEN ayAUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO peIeHus C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAILIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedyieKCHMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOU 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTh KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATH MPUYUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOM
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiaTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBINOJHATH CBOIO 4YacTh paboOThl W
KOOPAMHUPOBATh CBOU JACHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[bl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy oOydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucsaa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HUPPAIMOHATLHOE YHUCIO0, MHOXKECTBA
pallMOHANIBHBIX U ICCTBUTENIBHBIX YUCEN, MOIYJIb AEHCTBUTEIHLHOTO YUCIIA;

MPUMEHSITh JIPOOM W TIPOLIEHTHI ISl pEelIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIPaBUJIa OKPYTIICHUS, MPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUI;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHMCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH C€ UeNbIMA KO3(h(UIMEeHTaMu, KOPHH MHOTOWIEHA, MPUMEHAThH
JIeJIeHMe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUI CMBICI,
WCIIOJIb30BaTh CBOICTBA ONpeeauTeNs 2 X 2 Juisl BBIYMCICHUS €ro 3HAYEHUs,
OPUMEHATh ONPEAEIUTENIN JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOIINBIO MAaTpPUIl W OIPEAEIIHTEINEH,
MHTEPHPETUPOBATH NOJIYUCHHBIN PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHUI;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM IIOKA3aTeEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAXKECHHI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHMIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEpPABEHCTBA II0 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus GyHKuud, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTAapHBIE MTPeo0pa3oBanus rpaduKkoB QyHKIINIA;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIIMH,
NepUoInYecKue (PYHKIUU, TPOMEKYTKA MOHOTOHHOCTH (YHKLIHUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMSI C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHA C HATypalbHbIM U ILEJIBIM
nokasareyieM, rpaQuk KOpHsS N-Oi CTENeHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHBIM I10Ka3aTeJIEM;

ONEpUPOBATh MOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTelbHas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA IS PEIICHUS
YPaBHEHHU;

CcBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YHKUMA Ui UCCIENOBAHMS IMPOILIECCOB U
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana MmaTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOIPECCUU IS PEIIEHUs peajbHBbIX 3aJad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMMU: TOCIEIOBATEIILHOCTD, CIIOCOOBI 3a/1aHNUs
IIOCJIEN0BATENBHOCTEM, MOHOTOHHBIE M OIPAHWUYEHHBIE II0CIEAO0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKICHHsS MAaTeMaTH4YECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpPUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka pyHKINN, aCUMIOTOTHI rpaduka QyHKINY;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLICHMs 3a/1a4;

CBOOO/IHO OIIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYKCIIATh [IPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO M KOMIIO3HIIMH
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON Jif
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXECTBO, OIEpaluud  Haj
MHOKECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar JUisl ONIMCAHUS PealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX IPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: OIPEACIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaT€MaTUYECKOr0 OOBEKTA, 10KA3aTEIBCTBO, PABHOCHIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywenus B 11 kiacce oOydaromuiicss MHOJYYUT CIEIyIOIINE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaIUu3a»:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJO0€ YHUCIO,
MHO>KECTBA HAaTypAJIbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKHU JEINMOCTH
uenbix yucen, HOJl n HOK naTypasbHBIX uMcen s pelieHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CBOOOJHO ONEpPUPOBATH IMOHSATUEM OCTaTKa MO MOAYJIO, 3alKChIBATH
HATypaJbHbIE YNCIIA B PA3JIMYHBIX IIO3UIIMOHHBIX CHCTEMAX CUMCIICHHUS,

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCa B alreOpanyeckoud u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOIHATh apU(PMETUUECKUE ONEepaluu ¢ HUIMU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

peuarp palOHaJIbHbIE, VppalUOHAIbHBIE, II0OKa3aTeJIbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHHMS, HEPABEHCTBA M HUX CHUCTEMBI [0 YCIOBUIO 3aJayH,
UCCIIEIOBAaTh IMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPapuKu:

CTpOUTh TpadUKHd KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOIO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UIUU JIBYX (hYHKIIHIA,

CTPOUTH TEOMETpPUYECKHEe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCITIOJI30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHON Ha
OTpE3KE;

MCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COUUAIbHO-DKOHOMHUYECKUX, 3aJadax, il
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wim
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBAMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos
Ne HaunmeHoBaHMe pa3je/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
Kontpoabubie IIpakTnueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTesibHbIE PeCypchbl
padoThI padoThI
MHOXECTBO 1€MCTBUTEIbHBIX YHCEIL. http://school-collection.edu.ru/
MHorounensl. PanimoHansHbIE 4 1 bubmuoreka [JOK
yYpaBHEHHUs U HepaBeHCTBA. CHCTEMBI https://m.edsoo.ru/
JIMHEHHBIX YPaBHEHUN http:/festival.1september.ru/articles/
http://school-collection.edu.ru/
O®yukuuu u rpapuku. CreneHHas 12 1 bubmmorexa [IOK
GYHKIMS C LIeIbIM ITOKa3aTeneM https://m.edsoo.ru/
http://festival. lseptember.ru/articles/
http://school-collection.edu.ru/
Apudmernueckuit KOpeHb N-0il CTENEHH. 15 | bub6nuorexa [IOK

HppaunroHainbHble ypaBHEHUS https://m.edsoo.ru/
http://festival.1september.ru/articles/

http://school-collection.edu.ru/
bubmuoreka [JOK

[TokazarenpHas GyHKIIHS.

ITokazarenbHble ypaBHEHUS 10 ! https://m.edsoo.ru/
http://festival.lseptember.ru/articles/
http://school-collection.edu.ru/

Jlorapugmuueckas QyHKIUS. 18 | bubnnorexa [JOK

Jlorapudmuueckue ypaBHEHUS https://m.edsoo.ru/
http://festival. Iseptember.ru/articles/

http://school-collection.edu.ru/

2 1 bubnmoreka [JOK

yYpaBHEHUA https://m.edsoo.ru/
http://festival.lseptember.ru/articles/

TpUroHOMETPUYECKHUE BBIPAXKEHUS U




http://school-collection.edu.ru/
bu6mmoreka [JOK

[TocnenoBaTenbHOCTH U TPOTPECCUU 10 1 hits://m.cdsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
bu6mmoreka [JOK

Henpepsieabie pynkuuu. [IponsBognas 20 1 hitps://m.c dsogru /
http://festival.lseptember.ru/articles/
http://school-collection.edu.ru/

[ToBTOpEHHE, 0000IICHUE, 5 ) bubmuoreka [JOK

cUCTeEMaTH3alus 3HaHUH https://m.edsoo.ru/
http://festival.lseptember.ru/articles/

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Kontpoabusbie IIpakTnueckue
n/n MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI

padoThI padoThI

http://school-collection.edu.ru/
| HccnenoBanue GyHKIHIA ¢ TOMOIIBIO ” 1 bubmmoreka [JOK
MIPOU3BOIHOM https://m.edsoo.ru/

http://festival.lseptember.ru/articles/
http://school-collection.edu.ru/

2 ITepBooOpa3Hast 1 HHTETpaI 12 1 bubmorexa HOK
https://m.edsoo.ru/
http://festival.lseptember.ru/articles/
http://school-collection.edu.ru/

I'paduku TpuroHOMETPUIECKUX

3 ¢yskuil. TpuroHomerpuueckue 14 1 Brbmmorexa LIOK
https://m.edsoo.ru/

HCpaBCHCTBA http://festival. lseptember.ru/articles/
http://school-collection.edu.ru/

4 HppauvoHanbHbIE, I0Ka3aTEIbHBIE U 24 1 bubnnorexa [JOK

norapuMuuecKre HepaBeHCTBA https://m.edsoo.ru/
http://festival.lseptember.ru/articles/
http://school-collection.edu.ru/

5 KommnnexcHble unciia 10 1 bubmorexa LIOK
https://m.edsoo.ru/
http://festival.lseptember.ru/articles/
http://school-collection.edu.ru/
but6mmorexa [IOK

6 Harypanbnsle u nensie yucna 10 1 hits://m.cdsoo.ru/
http://festival.1september.ru/articles/

7 Cucrembl palluoOHaJIbHBIX, 12 1 http://school-collection.edu.ru/




UPPAUOHATBHBIX TTOKA3aTEIbHBIX U
JOrapu(pMHUUECKUX ypaBHEHUN

bu6mmoreka [JOK
https://m.edsoo.ru/
http://festival.lseptember.ru/articles/

http://school-collection.edu.ru/
bubmuoreka [JOK

3aga4u ¢ mapaMeTpamu 16 1 hittps://m.edsoo.ru/
http://festival.lseptember.ru/articles/
http://school-collection.edu.ru/
[ToBTOpEHHE, 0000IICHUE, 16 ) bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/
http://festival.lseptember.ru/articles/
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

MaremaTuka: anredpa 1 Hauajla MaTeMaTHYeCKOro aHaju3a, TeoMeTpust. Airebpa 1 Hayana
MaTtemaTtrdeckoro aHammsa. 10-11 kiaccer: 6a30BbIi U yrioyOeHHBINH ypoBHH: yueOHHK / 111 A.
Amumos, FO.M. Komsarua, M.B. Tkauéa [u ap.]. - 11-e u3m., crep. - Mocksa: [Ipocsemenue, 2023. —
463 c.

METOJJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

Mertoanueckue pexkomenaanuu (aBTopsl H.E. ®egoposa, M.B. Tkauesa)

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

* http://window.edu.ru/ DnekTpoHHast OMOIMOTEKA yUEOHUKOB U METOIUYECKUX
MaTepuaioB

e http://www.math.ru Martepuaysl o MmaTeMaTuke B EMMHON KOIIEKIUA

M (pOBBIX 00pa30BATEIBHBIX PECYPCOB

* http://www.bymath.net I'azera «Maremaruka» NU3narensckoro noma «llepsoe
CEHTAOPSD

* http://www.uztest.ru 3anayu o reoOMeTpUn: HHPOPMALIMOHHO-TIONCKOBAs
cucrema

* http://www.problems.ru KoMmmnbroTepHas MaTeMaTHKa B ILIKOJIE

* http://school.msu.ru Marematuka. lllkona. bynymee. CaiiT yuurens
marematuku A.B. [lleBkuHa

* http://www.etudes.ru Maremaruueckoe 00pa3oBaHHe: MPOILIOE U HACTOSIIIEE.
NuTepHeTONOIMOTEKA IO METOUKE MPENOTaBaHUs MATEMATHUKH

e http://www.exponenta.ru IToptan Allmath.ru — Bcst maTematuka B ofHOM
MecTe

e http://www.allmath.ru Ilpuknannas MaremaTrka: CIpaBOYHHK
MaTeMaTU4eCcKuX GopMyJ, MpUMEPHI U 3a7a4M C PEIICHUSIMU

e http://math.rusolymp.ru 3agayHWK U1 MOJATOTOBKH K OJIMMIHALaM I10
MaTeMaTHKe

* http://tasks.ceemat.ru 3aHumarenbHasg MmaTeMaTuka — OJIUMINAIbI, UTPBI,
KOHKYPCBI 110 MATEMATUKE JIJIS IKOJbHUKOB

* http://www.math-on-line.com MaremMaTnueckue OJIUMIIHAAGI JJIS IIKOJIHLHUKOB
e http://www.olimpiada.ru MaTeMaTH4ecKH€e OJIUMITUAIBI Y OJIUMITMAHEIE
3aa4u




COAEPKXAHUE KPUTEPUEB OHEHUBAHUA 110 IPEIMETY
«AJITEBPA N HAYAJTAMATEMATHYECKOI'O AHAJIU3A»

Ouenka KOHMPOJBHOU, CAMOCHIOAME/NbHOU U MEKYUWen NRUCbMEHHOU
84
paobomuwt Boicokuii yposenv (Ommemka «5») CTaBUTCSI, €CIIU:
+ paboTa BBINOJHEHA BEPHO U MOJTHOCTHIO;

+ B JIOTUYECKHUX PACCYKICHHUSIX U OOOCHOBAHWH PEIICHUS HET MPOOCIIOB U
OIIHOO0K;

e pEUIeHHE HE COJEPNKUT HEBEPHBIX MATEMATHYECKUX YTBEPXKICHUI
(BO3MOXHA OJIHA HETOYHOCTb, OINMCKA, HE SBIISIONMIASCS CIIEACTBHEM
HE3HAHWS WM HEMOHUMAaHUs ydeOHOTOMaTepurana).

Ilosvrtumennwtit yposenv (Ommemxka «4») CTaBUTCS, €CIIN:

« paboTa BBINOJHEHA IOJHOCTBIO, HO OOOCHOBaHHUS IIaroB pEIICHUS
HEJIOCTATOYHBI (€CJI YMEHUE OOOCHOBBIBATH PACCYKIICHUS HE SBIISIIOCH
CHEIUaTbHBIM 0OBEKTOM MPOBEPKH);

« JIOTyIIeHa O/IHA OIMOKA WM JABa-TPHU HEJAOUYETA B BBIKIIAJKAX, PUCYHKAX,
yeprexkax wuiu rpadukax (ecid 3TU BUAbI PpaOOThl HE SBIISUIUCH
CHEIUATbHBIM 00BEKTOM MPOBEPKH);

* BBITIOJIHEHO 0€3 HEJ0YETOB HE MEHEE ¥4 3aJJaHuM.

baszoeuvtii yposenv (Ommemka «3») CTaBUTCS, €CIIU:

« JONyIIeHBbl OojJiee OJHOM OmHMOKKM wWid OoJiee TpeX HEIO0YETOB B
BBIKJIQJIKAX, 4YepTekax WiIM rpadukax, HO yYallMiCsa BiajaeceT
00s13aTeIbHBPIMM  YMCHHUSIMH 110 TIpOBEpsieMOl TeMe; 0e3 HeI04eTOB
BBITIOJTHEHO HE MEHEE IMOJOBHUHBI PaOOTHI.

* BBINOJHUJI MPABUJIBLHO 33JIaHKUs 6a30BOTO YPOBHS

Hus3skuii ypoeens (Ommemka «2») CTaBUTCS, €CIIN:

* JOIYIICHBI CYHICCTBCHHBIC OH_II/I6KI/I, IIOKa3aBIINC, YTO W&HIHIZCH HC
BH&I[@@TO6$I3&T€JIBHBIMI/I YMCHHAMU 110 I[&HHOIZ TEME B ITOJTHOM MCPE;
* IIPaBUJIBbHO BBIIIOJIHEHO MCHEC ITOJIOBUHBI pa6OTBI

Knaccuguxkauua ouwindok u nedouemos

Omnbka, TOBTOPSIOMIASICSA B OJHOM paboTe HECKOJIBKO pa3, pacCMaTPUBACTCS
KaK OJHaOIINOKa.

3a opdorpaduyeckue OmUOKH, JAONMYIICHHBIC YYEHUKAMH, OIIEHKa HE
cHIKaercs; 00 opdorpabuyeckux omubOKax JAOBOJUTCH 1O CBEIACHHUS
MIPEMNO/IaBaTelIsl PYCCKOTO SI3bIKA.

Onnako ommMOKM B HAaNMMCAHWUM MAaTEMAaTHYECKUX TEPMHUHOB, YXkKe
BCTPEYABIIMXCS MTKOJIBHUKAM Kjlacca, JOJDKHBI YUYHUTHIBATHCS KaK HETOYETHI B
pabore.

Ommbka — 3TO MOTPENTHOCTh, CBUACTEIBCTBYIOMIAS O TOM, YTO YYCHUK HE
OBJIAJIe]l TEMU 3HAHMSMH W YMEHUSMH (CBS3aHHBIMH C KOHTPOJHPYEMBIM
paszmenaoM, TeMOM), KOTOpPBIE OMpeaeSieHbl MPOrpaMMOM 1O MaTeMaTHKEe JJIs



CpPEIHEN IIKOJIBI.

K ommbkaM OTHOCSATCS TMOTPENTHOCTH, KOTOpPbIE OOHAPYKHWBAIOT HE3HAHUE

yqamuMucs GopMyI1, IPaBUJI, OCHOBHBIX CBOMCTB M aJITOPUTMOB, HEYMEHHUE UX
MIPUMEHSITh, HAITPUMED,
NOTEPS] KOPHS WM COXPAHEHHE IMOCTOPOHHErO0 KOpPHS B OTBETE, HEYMEHUE
CTPOUTh W YMUTATh rpauku (GyHKIMNA B 00beMe MPOTPaMMHBIX TPEOOBaHUH U
T.I., @ TAK)K€ BBIYMCIUTEIbHBIE OMIMOKH, €CIIM OHU HE SIBJISIOTCA OMHCKAMU U
NIPUBEIIN K UCKAKEHUIO WJIU CYIIIECTBEHHOMY YITPOIICHUIO 3aJa4H.

HenoueroM cuuTaloT MOTPENIHOCTD, YKA3bIBAIOIIYIO JIMOO HAa HEAOCTATOYHO
MOJIHOE, MPOYHOE YCBOCHHE OCHOBHBIX 3HAHWM U YMEHUH, MO0 HA OTCYTCTBHE
3HAaHHM, KOTOPBIENPOTPAMMOM HE OTHOCSITCA K OCHOBHBIM.

K HegoueTtaM OTHOCATCS ONMCKH, HEAOCTATOYHOCTh WA OTCYTCTBUE
HEOOXOJIUMBIX TOSCHEHUN, HEOPEKHOE BBIMOJHEHHUE YepTexka (€CIM YepTex
SBJISIETCS HEOOXOJIMMBIM AJIEMEHTOM peIIeHUsl 3aj1audu), opdorpaduyueckue
OIIMOKY MPHU HAMMUCAHUU MAaTE€MaTUYECKUX TEPMHUHOB U T.II.

B TOXe Bpems creayeTr WMETh BBHUJY, 4YTO BCTpeuaronuecs B pabore
3a4EPKUBAHUS W MCIIPABJICHUS, CBUJECTEIBCTBYIOIIUE O TMOUCKE Yy4YaIIUMCS
BEPHOI'O PEUICHUs, HE JOJDKHBI CUMTATHCS HEAOUYETAMH M BECTU K CHHKEHUIO
OTMETKH, PaBHO KaK U «HEYJAyHOE», [0 MHEHUIO YUHUTENs, PAaCIOJIOKECHHE
3amucel U YepTEXKEN NPH BHIMOJHEHUH TOTO WM MHOTO3a1aHUSI.

K HemoueraM HE OTHOCHUTCS TaK)Ke W HEPAllMOHAIBHBIN CIIOCOO pelieHust Tex
WIM WHBIX 3aJ]a4, €CIIM OTCYTCTBYIOT CIIELMalibHbIE yKa3aHus (TpeOOBaHHUS) O
TOM, KakKuM 00pa3oM WM CIOCOOOM JIOJDKHO OBITh BBITIOJIHEHO 3TO 3aJlaHue.
I'panuna Mexay ommokamMu u
HEIOYETAaMU SIBISIETCSIT B HEKOTOPOM CTerneHW ycinoBHOW. Ilpm  omHux
00CTOSATENBCTBAX
JTOMYIIEHHAs! YYalIUMUCA MOTPEIIHOCTh MOKET PACCMAaTPUBATHCA YUUTEIEM KaK
omuOKa, BAPYroe BpeMs U MpH APYTux 00CTOATEIHCTBAX — KaK HEJ0YeT.
Kpumepuu oyenuganus mecma no anzeope

Ka)XJ10€ BEpHO BBHITIOJTHEHHOE 3aJIaHUEe OllCHUBaeTcs 1mo 1 6amry
OrueHka «5» CTaBUTCS, €ClIM BEPHO BbINOJIHEHO OT 90% 110 100 %:
Ouenka «4» CTaBUTCS, €CIIM BEPHO BBITTOJIHEHO OT 70% 110 89:
Onenka «3» cTaBUTCS, €CIU BepHO BbITIOIHEHO 0T 50% 10 69%
OreHka «2» CTaBUTCS B TOM Cily4ae, Korja BepHO BbIosiHeHO MeHee 50%.

Kpumepuu ouenusanusa npu ycmnom onpoce no anzeope Bwvicokuii yposens
(Ommemka «5») CTaBUTCS, €CIIA YUALIAMUCS:
« TOJHOCTBIO  PAacKpbLI  COACp)KaHME  MaTepuanma B oObeme,
PEAYyCMOTPEHHOM TPOTPaMMOI;
* U3JIOKWJI Marepuaj rpaMOTHBIM SI3BIKOM B OIpPEIEIEHHON JIOTHYECKOM
MOCJICIOBATEILHOCTH, TOYHO HCIIOJIB3YS MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY;

 TPaBUJIBHO BBHITIOJHUJ PUCYHKH, YEPTEKHU, TPaPUKU, COMYTCTBYIOIIHE



OTBETY;

MOKa3ajJl yYMEHHE WUIIOCTPUPOBATh TEOPETHYECKHUE  IOJIOKECHHS
KOHKPETHBIMU TNpUMEPAMHU, NPUMEHSATh MUX B HOBOM CHUTyallMH IIpU
BBITOJIHEHUHU MMPAKTUYECKOTO 33/1aHUS,

MPOJEMOHCTPUPOBATl YCBOCHHUE PAHEE M3YYCHHBIX COITYTCTBYIOIIHNX
BOIIPOCOB, CHOPMUPOBAHHOCTh U YCTOMYMBOCTh UCMOJb3yEMbIX YMEHUI
Y HaBBIKOB;

OTBEYAJl CaMOCTOATENbHO ©0€3 HaBOAAIIMX BOIPOCOB  YUHTEIIS.
Bo3MOxHBI O1HA - JIB€ HETOYHOCTH IPU OCBELICHUU BTOPOCTEIECHHBIX
BOIPOCOB WJIM B BBIKJIAJIKAX, KOTOPBIE YYEHHK JIETKO MCIPAaBWI IO
3aMEUYaHUI0 YUUTEIIA.

IHogviuennstii yposens (Ommemka «4»)CTaBUTCS, €CIIH OH YJIOBIETBOPSET
B OCHOBHOM TpPEOOBAHMSM Ha OILICHKY «5», HO MPU STOM HMEET OJIMH U3
HEJ0CTATKOB:

B M3JI0OXKEHUM JOMYIIEHbl HeOOJbIIMe NpoOenbl, HE MCKa3UBILUE
MaTEMaTUYECKOECOIEP)KAHUE OTBETA;

JOMYyLIEHbl OJMH — JBa HEIO0YeTa NpPU OCBEUIEHMHM OCHOBHOIO
COJIep>KaHMs OTBETA, UCIIPABICHHBIE 110 3aMEUYAHUIO YUUTEIIS;

JOMyUIEHbl omMOKa wWix Oojee ABYX HEJIOYETOB IIPU OCBEUICHUU
BTOPOCTEIEHHBIX BOIIPOCOB WJIA B BBIKJIAJIKaX, JIETKO HCHPABIIEHHBIE IO
3aMEUYaHUI0 YUUTEIIS.

baszoewtii yposeenv (Ommemka «3») CTABUTCA B CIECIYIOIINX CIydasX:

HEMOJIHO WJIM HETOCJIEN0BATEeNIbHO PACKPBITO COAEpkKaHHE MaTepuana,
HO II0OKa3aHO o0llee NOHMMAaHHE BONpOca M IMPOJEMOHCTPUPOBAHBI
YMEHUS, JOCTAaTOYHBIE Uil JaJdbHEHIIEro YCBOECHHSI NPOrpPaMMHOTO
MaTepuania,

UMENNUCh 3aTPyJHEHUS WM JIOMYIIEHbl OLIMOKM B ONpEIeIICHUU
MOHATHUM, UCIOJIb30BAHUM MAaT€MaTU4YECKOW TEPMHUHOJIOTHH, YEPTEkKaX,
BBIKJIAJIKAX, WCIIPABJICHHBIE IOCJIE HECKOJBKUX HABOJSIIMX BOIPOCOB
YUUTENS;

YYEHUK HE CIPABWIICS C MPUMEHEHHEM TEOPUM B HOBOM CHUTyallMH IIPHU
BBIIIOJIHEHUN IPAKTUYECKOTO  3aJaHWs, HO BBIIOJHUI  3aJaHUs
00513aTE€ILHOTO YPOBHS CJIOKHOCTH 10 JaHHOU TEME;

IIPU U3JI0)KEHUU TEOPETHUUYECKOTO MaTepuasa BBISIBICHA HEAOCTAaTOYHAS
c(hOpMHPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

Huskuii yposensv (Ommemka «2») CTaBUTCA B CIECIYIOIINUX CIydasX:

HC PACKPBLITO OCHOBHOC COACPIKAHUC y‘IC6HOFO MaTcpuala;

OoOHapy>KCHO HE3HaHWE WM HEIMOHMMAaHHE YYCHUKOM OOJIbIIEH WM
HanOoJiee BAXKHONYACTH Y4eOHOT0 MaTepHaa;

JOMYIIEHBl OIMWOKH B OMNPEACICHUU TOHATHHA, TPU HCIOIb30BAHUH
MaTeMaTUYeCKON TEPMUHOJIOTHH, B PUCYHKaX, YepTeKax Wiu rpadukax,
B BBIKJIAJIKaX, KOTOPHIE HE HMCIPABIEHBI TOCIE HECKOJIbKUX HABOSAIINX



BOIIPOCOB YUHTEIIS.

Knaccugurkauua ouwiudok u nedouenog

OmmoOka, MOBTOPSAIONIASCSA B OJTHOM paboTe HECKOIBKO pa3, pacCMaTPUBACTCS
KaK OJIHaOIIHOKa.

3a opdorpaduueckne ommMOKH, MTOMYIICHHBIC YYCHUKAMH, OIICHKA HE
cHKaercs; 00 opdorpaduueckux omuOKax JOBOJUTCS JO CBEICHUS
IIPEToaBaTesIsl PYCCKOTO S3bIKa.

Opgnako oOmmMOKM B HAMMCAHWMM MAaTEMaTHYCCKUX TCPMHHOB,  YXKe
BCTPCYABIIMXCS MTKOJIBHUKAM Kjlacca, JIOJDKHBI YYHUTHIBATHCS KaK HEJTOYETHI B
pabore.

['pyObIMu cunTaroTcs OMmMOKH, CBSI3aHHBIE C BOIIPOCAMU, BKIIFOUEHHBIMU B

«TpeboBaHusl K YpPOBHIO MOATOTOBKM OKAHUMBAIOIIMX HAYaJIbHYIO IIKOIY»
oOpa30BaTeNbHBIX CTAHIAPTOB, a TAKXKE MOKA3bIBAIOIINE, YTO YUEHUK HE YCBOUI
BOMPOCHI N3YUEHHBIX HOBBIX TEM, OTHECEHHBIE CTaHIapTaMH OCHOBHOT'O OOIIETO
oOpa3oBaHMsl K 4YMCIy OOsA3aTENbHBIX JUIsl YCBOEHUS BCEMM Y4YeHUKaMu. Tak,
HarpuMmep, K TpyObIM OTHOCSITCS] OIIMOKH B BBIYMCIICHUSAX, CBUIETENbCTBYIOIIHNE
O HE3HAHWM TaOJIMLBI CIIOKEHHUSI WM TaONMIbl YMHOXEHUS, CBSI3AHHBIE C
HE3HAHWEM aJrOPUTMA IHUCBMEHHOIO CJOKEHHS W BBIYMTAHUSA, YMHOXKCHUS U
JeNeHUs] Ha OJHO- WIA JBY3HayHOE 4YUCIO W T. 1., OLIMOKH,
CBUJICTEIBCTBYIOIIME O HE3HAHUU OCHOBHBIX (DOPMYJ, MPAaBWI U SBHOM
HEYMEHHMH UX MPUMEHATH, O HE3HAHUH MPUEMOB PELICHUs 3a7a4, aHATOTMYHBIX
paHee U3y4YEeHHBIM.

Ipumeuyanue.

Ecnmu rpy6as ommbka BcTpedaeTrcs B paOOTe TOJBKO B OJHOM CiIydae W3
HECKOJIbKUX aHAJIOTHYHBIX, TO TPHU OIEHKE PabOTHl ATa ONIMOKAa MOXKET OBIThH
npupaBHeHa K HerpyOoi. [IpuMepamu HerpyOBbIX ONIMOOK SIBJISIIOTCS: OIIMOKH,
CBS3aHHBIE C HEAOCTATOYHO IIOJIHBIM YCBOGHHWEM TEKYIIEro Yy4eOHOTO
MaTepuaina, He BIOJHE TOYHO C(HOPMYIHPOBAHHBIN BOIIPOC WM TIOSCHEHUE TPU
pEIIeHNH 3a7a4i, HETOYHOCTH TPY BBITIOJTHEHUH T'€OMETPUIECKUX MOCTPOCHUINA
U T. 1.

Hepgou€tamu cumTaroTcsi HepalMoHaJIbHBIE 3alMUCH TPU BBIYUCICHUSAX,
HEpalMOHAJIbHbIE MPUEMBI BBIYUCIECHUN, MPEoOpa3oBaHUN U pELIEHUN 3ajad,
HEOpEe)XKHOE BBINIOJHEHUE 4YepTeXel M CXEeM, OTAENIbHble IOTPEIIHOCTH B
(GopMyITHUPOBKE MOSCHEHUS WIIK OTBETA K 3aja4e.

K Hegouéram MOXKHO OTHECTH U APyTHUe HEAOCTATKU pabOThl, BEI3BAHHBIC

HEJOCTATOYHbIM BHUMAHUEM Y4YalllMXCs, HAlpUMEpP: HEMOJHOE COKpAIlICHUE
apoOedl WIM 4YJIEHOB OTHOIICHMS; OOpallleHHe CMEIIAHHBIX 4YHUCEel B
HEMPaBWIbHYIO JpOOb MPU CIOXKEHUU U BBIYMTAHUM;, MPOMYCK HAaUMEHOBAHMIA,
IPOIYCK YKCENl B MPOMEXKYTOUHBIX 3alMCSX; MEPECTAaHOBKA IUGP MPH 3arKcH
YKCEeIT; OUIMOKH, TONYILEHHbIE MPU MEPENUChIBAHUH U T. 11

Kpurepuu oueHuBanust
npoexkta Boicokmii ypoBenb (OTmerka ''S")



100 6amnoB — oneHka S.
IHoBbimennbiii yposenb (Ormerka ''4'"') 80 6amioB — onenka 4.

Bba3osblii ypoBenb (OTmerka ''3'"') 60 OamioB — oueHka 3.
Husknii ypoens (Ormerka ''2'") 50 — 0 6amioB — onenka 2.

KpHUTEpHH

0AJLJIBI

IIucbMeHHbIC KPpUTEPUU

CoOTBETCTBHE TEMBI MPOEKTA COJIEPKAHHIO

10

3HaHUE OCHOBHBIX TEPMHHOB M (paKTHUECKOro marepuana mno teme| 20
IPOEKTa

YMeHHe BBISBIATh NPUYUHHO-CICIACTBEHHBIE CBSI3M, NpUBOAUTH 10
apryMeHThI U

WJUTFOCTPUPOBATH IPUMEPAMHU.

3HaHME  OCHOBHBIX  HMCTOYHMKOB HH(popmammu 1o  Teme,| 10
UCIIOJIb30BAaHUE B

paboTe HaJl IPOEKTOM.

Maxcumanvroe Konuuecmeo 6ani08 50
YcTHBIe KpUTEpUH

Bnanenue rpaMOTHOM, YMOIIMOHATILHOM U CBOOOIHOM PEYbI0. 10
YMeHnue BoIIeNATh Npo0sieMy U 000OCHOBBIBATh €€ aKTYaJIbHOCTh 20
YMeHrne COOTHECTH  TOJNy4YeHHbIM  pe3yiabTaT  (KoHeuHsld| 20
IPOJYKT) €

ITOCTABJICHHOW LIEJIBIO

Maxcumanvroe Koauuecmeo 6ann08 50




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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