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INOACHUTEJIBHASA 3ATINCKA

PabGouas [mporpamma 110 anre6pe W HadYaJlaM MaT€MaTU4YC€CKOIo aHajin3a paspa60TaHa Ha OCHOBC:

— @epepalbHOTO TOCYJApCTBEHHOTO 00pa30BAaTENBHOTO CTaHAApTa CpPEAHEro OOIIero
o0Opa3oBaHUs, YTBEpXKICHHOro mnpukazoM MwunHoOpHayku Poccum ot 17.05.2012 Ne 413
(c U3MEHEHUSIMU U JJOTIOJTHEHUSMN ),

— DepgepanbHOl  00pa3oBaTeIbHONM  MPOrpaMMbl  CpemHEro  olmiero  oOpa3oBaHMS,
YTBEPXKACHHONM Mpuka3oM MunnpocBemenuss Poccun ot  18.05.2023r. Ne 371
(c U3MEHEHUSIMU U JJOTIOJTHEHUSMN ),

— Tlonoxenuss «O paboueld nporpamMMe y4eOHOTO MpeaMeTa, Kypca TOCyIapCTBEHHOTO

OromxeTHOro obieo0pasoBarenbHOro yupexkaeHus jumeit Ne 373 MockoBckoro paiioHa
Cankr-IlerepOypra « JKOHOMUYECKHH JTUTICH

Hacrosimias paGouast mporpamma SIBJISIETCS COCTaBHOW YacThI0 OCHOBHOM 00pa3oBaTebHON
nporpaMmel  cpenHero obmiero oOpaszoBanuss ['bBOY nmuneit Ne 373 MockoBckoro paiioHa
Cankr-IlerepOypra (comepikareabHBIA pa3aen).

Pabouas mporpamma ydeOHOro Kypca «Anrebpa W Havajga MaTeMaTHYECKOIO aHAIHM3a»
0azoBoro ypoBHs ans oOywarouuxcs 10 —11 kiaccoB paspaboTaHa ¢ y4€TOM COBPEMEHHBIX
MHUpPOBBIX TPEeOOBaHWH, NPEABABISEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, W TPAAULIUN
poccuiickoro oOpasoBaHus. Peanusanus mporpamMmbl 00eCHeUMBAeT OBJAJEHHE KIFOUEBBIMU
KOMIIETEHIIMSIMU, COCTABIISIOIIMMH OCHOBY JJISi CaMOpPa3BUTHUS M HENPEPHIBHOIO 00pa3oBaHus,
[IEIOCTHOCTh ~ OOIIEKYJABTYPHOTO, JIMYHOCTHOTO W TIO3HABATENFHOTO PpA3BUTHS  JTMYHOCTH
o0ydJaronuxcs.

Kypc «Anrebpa u Hauama MaTeMaTUYECKOTO aHalM3a» SBISETCS OJHMM W3 Haubosee
3HaYMMbIX B MpOrpamMMe CTaplieil MIKOJbI, MOCKOJNbKY, C OJHOM CTOPOHBI, OH OOecleYuBaeT
WHCTPYMEHTAJIBHYIO 0a3y JUIsl H3yYeHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTOil CTOPOHHI,
dopmupyeT JIOTHYeCKOe M a0CTpaKkTHOE MBIIUICHHE YYaIluXCs Ha YPOBHE, HEOOXOIMMOM JIJIs
OCBOCHMS KypCcOB MH(pOpPMATHUKH, OOILIECTBO3HAHMS, UCTOPUHU, CIOBECHOCTU. B pamkax JaHHOTO
Kypca yuyalluMecsi OBJIAJICBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KoOTopas
bopMyIUpyeT CBOM JOCTIKEHHS B MaTEMaTHIECKON (hopme.

Kypc anreOppl W Hadanm MaTeMaTWYecKOrO aHallM3a 3aKIJIaJbIBACT OCHOBY JUISI YCIEITHOTO
OBJIAJICHUS 3aKOHAMU (PU3UKU, XUMHH, OUOJIOTUH, TOHUMAHHSI OCHOBHBIX TE€HACHIIUNA SKOHOMHKHU U
0O0I11eCTBEHHOH ’KHU3HHU, TIO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh MX B IOBCETHEBHOW JKU3HU. B Toke Bpemsi OBiajeHHE
aOCTPaKTHBIMH W JIOTUYECKH CTPOTUMH MaTEMAaTHYECKMMH KOHCTPYKIHMSMHU DPa3BHBAET yMEHHE
HaXOJIUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh UICTUHHOCTh YTBEPXKJIEHUS, UCIOIB30BaTh 0000IIeHNE
U KOHKpETH3alluio, abCTparupoBaHME M AaHAJIOTHI0, (OPMHUPYET KPEaTUBHOE M KPUTHYECKOE
MBIIIeHHe. B xome m3ydeHus anreOphl W Havajdl MAaTeMaTHYeCKOrO aHaJM3a B CTaplield IIKOJe
yyauiecsl oJy4aloT HOBBIM OIBIT PEelICHUS MPHUKIAJHBIX 3a/1ad, CAMOCTOSTEILHOTO TOCTPOCHUS
MaTeMaTHUYeCKUX MOJeNeld peajJbHBbIX CHUTYalluii M HWHTEPIpETallMd MOJYUYEHHBIX PpPELICHHIH,
3HAKOMSTCS C IPUMEPaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKe U B UCKYCCTBE, C
BBIIAIONIUMUCS. MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

Kypc obnagaer 3HaYMTENbHBIM BOCIIUTATENbHBIM MOTEHLIMATIOM, KOTOPBIM peanu3yeTcsl Kak
yepe3 ydeOHBIH MaTepHua, CIOCOOCTBYIOMIMK (HOPMHUPOBAHWIO HAYYHOT'O MHPOBO33PEHUS, TaK U
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gyepe3 crnenuuky yd4eOHOU IesATeNbHOCTH, TPEOYIOMIeH CaMOCTOSITeNbHOCTH, AaKKypaTHOCTH,
MPOJIOJDKUTENIbHON KOHIEHTPAIIM BHUMAHUSI U OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3ybTar.

B ocHoBe Meronuku oOydeHusi anreOpe M HadajlaM MaTeMaTHMYECKOTO aHalih3a JIEKHUT
JEeSTeIbHOCTHBINA MPUHIUI O0yYEHUSI.

CrpykTypa Kypca «Anrebpa W Hayajga MaTeMaTUYECKOTO aHAIM3a» BKIIIOYACT CIICAYIOIIHNE
COJIepIKATEIPHO-METOANYECKHE JIMHUU: «Yucna W BeMUCICHUS», «DyHKIHH W TpaduKm,
«YpaBHeHUS U HepaBeHCTBay, «Hauana maTeMaTHueckoro aHanuszay, «MHOXKeCTBa U JOoruka». Bece
OCHOBHBIE CO/IepPKATEIbHO-METOIUYECKUE JIMHUU U3YYalOTCS Ha MIPOTSHKEHUH JIBYX JIET 00yUYEeHHS B
CTapuieil KoJe, eCTECTBEHHO AOMOJHSAS IPYT APYyra U MOCTENEHHO HACHIIIAsCh HOBBIMU TEMaMU U
pasnenamu. JlaHHBINM KypcC SIBISETCS MHTETPATUBHBIM, ITOCKOJIEKY OOBEIUHSET B cebe colepikaHue
HECKOJIbKUX MaTeMaTHYeCKUX AUCIUIUINH: anreOpa, TPUTOHOMETPHS, MAaTeMaTHYEeCKH aHaIu3,
Teopuss MHOXecTB W J1p. [lo Mepe Toro kak yuwamiuecs OBJIaJAEBAIOT BCE OoJee MIMPOKUM
MaTeMaTUYECKUM alllapaToM, Y HUX MOCIeI0BaTeIbHO (JOPMUPYETCSI K COBEPILIEHCTBYETCS YMEHUE
CTPOUTHh MAaTEMATUYECKYIO MOJIENb PEalbHON CUTYyalluu, MPUMEHSTh 3HAHUS, TIOJyUEHHBIE B Kypce
«Anrebpa ¥ Hayaja MaTEeMaTUYEeCKOrO  aHajuu3a», s  pelIeHUS  CaMOCTOSITEIHHO
c(OpMyIMPOBAaHHONW MaTeMaTHYeCKOM 3aJayd, a 3aTeM MHTEPHPETUPOBATh IOIYYECHHBII
pe3ynbTar.

ConeprkarenbHO-MeToAMuecKas JTMHUS «Yucna M BBIUMCICHUS» 3aBepiiacT (GOpMHUpPOBaHUE
HABBIKOB HCIIOJIb30BAHMSI JIEUCTBUTEIIBHBIX UYMCEJI, KOTOPOE OBLIO HAuYaTO B OCHOBHOM Ikoiie. B
cTapuiel mkojie o0co0oe BHUMaHHE YAeNnseTcs (OPMHUPOBAHUIO MPOYHBIX BBHIYUCIUTEIbHBIX
HABBIKOB, BKJIIOYAIOIINUX B CEOsI HCTIOIB30BAaHUE PA3TUYHBIX (OPM 3aIUCH IEUCTBUTEIHHOIO YHCIIA,
YMEHUE PAlMOHAJIBHO BBIMOITHATh JCUCTBUS C HUMH, JI€JIaTh MPHUKUIKY, OIEHUBATH PE3YJIbTaT.
OOyuaromuecsi TMOJTy4YaloT HaBBIKM TNPUOIMKEHHBIX BBIUMCICHUN, BBIMOJHEHUS JCUCTBUU C
YHUCllaMH, 3allMCaHHBIMU B CTaHAAPTHOH (opme, HCMONb30BaHHUS MaTeMAaTUYECKUX KOHCTAHT,
OIICHUBAHMSI YHUCIIOBBIX BBIPAKCHUH.

Jlunusa «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HAa MPOTSIKEHUU BCETO OOYYCHHS B
CTapuiel IIKoJe, TMOCKOIbKY B KaXIOM paslesne MporpaMMbl MPEIyCMOTPEHO pelleHue
COOTBETCTBYIOIIUX 3aaad. OOyuaromuecs: OBIaJACBAIOT PA3TUYHBIMU METOJAMH PEIICHUs IIEeIbIX,
paloHaIbHBIX, UPPALMOHAIBHBIX, MOKA3aTENbHBIX, JOrapu(PMUUECKUX U TPUTOHOMETPHUUECKHX
ypaBHEHUMN, HEPABEHCTB M UX CHUCTeM. llolydeHHBIE YMEHMsI MCIOJIb3YIOTCS MPHU WCCIEAOBAHUHU
(GYHKIMA € TIOMOIIBI0 TPOU3BOIHOM, PEIICHUHM TPHUKIAAHBIX 3a7ad W 3a7a4 Ha HaXOXKICHUE
HauOOJBIINX ¥ HAMMEHBINUX 3HaueHWW (yHKIuU. JlaHHAs colepkaTenbHasl JIMHUS BKIIIOYAET B
cebst Takke (OpPMUPOBAHME YMEHHI BBITIONHATH pacd€Thl Mo GopMynaM, TpeoOpa3oBaHus HENbIX,
paIlMOHAIBHBIX, UPPAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUW, a TaKKe BBIPAKCHHM,
collepKallMX cTerneHu u Jjorapudmbsl. brnarogaps wusyueHuto anredpanyeckoro matepuasia
MPOUCXOIUT AallbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBINIICHHS yYaIlUXCS,
(GOpMUPYIOTCS HABBIKM JIEAYKTHBHBIX pacCyXKICHHH, pabOThl C CHMBOJBHBIMH (opMamu,
IPEJICTaBICHNUs] 3aKOHOMEPHOCTEH W 3aBHUCHUMOCTEHl B BHJIE€ PaBEHCTB M HEPaBEHCTB. Anredpa
npemaraeT d(GPEeKTUBHBIE MHCTPYMEHTHI ISl PEIICHUS! MPAKTHYECKUX W €CTECTBEHHO-HAyUYHBIX
3a/1a4, HarJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeTonu4YecKass JduHUS «DYHKIUU W TpapuKh» TECHO TNepervieTaercs ¢
JpYTMMH JTIUHUSIMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T MOCIEA0BATEIbHOCTh U3YUECHUS
Marepuana. M3ydeHuwe CTeneHHOH, MOKa3aTeNbHOM, JIOTapu(PMHUUECKOM M TPUTOHOMETPHYECKHUX
¢GyHKUMH, WX CBOMCTB M TpaMKOB, UCIOIb30BaHUE (YHKIMHA AN pelIeHHs 3aqad u3 JIpYrux
y4eOHBIX MPEIMETOB U PEATbHOM )KH3HU TECHO CBSI3aHO KaK C MATEMAaTHYECKUM aHAIHM30M, TaK U C
pelieHueM ypaBHEHUM M HepaBeHCTB. [Ipu sToMm Gomblioe BHUMaHHE YAENSeTcs (OPMUPOBAHUIO
yYMEHHMsI BbIpaxkaThb (OpMynamMH 3aBHCHUMOCTH MEXAY pa3jIMYHbIMH BEIUYMHAMHU, HCCIIEI0BATh
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MoJTy4eHHBbIe (PYHKIIUU, CTPOUTH UX rpaduku. Marepual 3Toil copepKaTeIbHON TNHUYU HallelieH Ha
pa3BUTHE YMEHHA M HABBIKOB, MO3BOJSIONIUX BBIPAXKATh 3aBUCHMOCTH MEXKIy BEIMYHHAMHU B
paznmuyHO (opMme: aHaTUTHYECKOHM, rpaduyueckoil M ciaoBecHOM. Ero m3ydeHue crocoOCTByeT
Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHHUS, CHOCOOHOCTHM K OOOOIICHHI0O W KOHKPETHU3AlHH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nuHUA «Hauyama MaTremMaTHUeCKOro aHaiu3a» IO3BOJIAET CYLIECTBEHHO
paclIupUTh KPyr KaKk MAaTeMaTU4YeCKUX, TaK W MPUKIAJAHBIX 3aJa4, JTOCTYMHBIX O0Yy4aroIuMcs, Y
KOTOPBIX TOSBIISETCS BO3MOXKHOCTbH HCCIEIOBaTh U CTPOUTH Tpaduku (QyHKIUH, ONpenesiTh UX
HauOOJbIIMEe U HAUMEHBIIUE 3HAYCHHS, BBIUUCIATH IUIOMAAU (GUryp u o0bEMBI Ted, HaXOAUTh
CKOPOCTM M YCKOpeHMsI mpoueccoB. JlaHHas coaepaTelbHas JUHUS OTKPHIBA€T HOBbIE
BO3MOXXHOCTH TIOCTPOCHHMS MAaTeMaTHMYeCKHMX MOJEICH pEeaJbHBIX CHUTYAIlMid, HaXO0XICHUSI
HAWIYYILEro pEeIIeHUsT B TMPUKIAIHBIX, B TOM YHUCJIE COIUAIbHO-d)KOHOMHUYECKUX, 3aJayax.
3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYECKOI'0 aHajiu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(bopMaTbHO-JIOTUYECKOTO W KPEaTHBHOTO MBIIUICHUS, (OPMUPOBAHHUIO YMEHHH paclio3HABaTh
NPOSIBJIICHUSI 3aKOHOB MAaTEMAaTWKH B HAayKe, TEXHHWKE M HCKyccTBe. OOydaromuecss y3HAIOT O
BBIJIAIOIIMXCS PE3YNIbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMAaTHKU KaK HAyKH, U UX aBTOpax.

CopgepxarenpHo-MeTOAUYECKass JUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM IOCBSIIEHA
DIIEMEHTAaM TEOPHH MHOXXECTB. TeOpeTHKO-MHOKECTBEHHBIE INPEICTABICHUS MPOHU3BIBAIOT BECh
KypC IIKOJbHOW MaTeMaTUKU W TpeiaraloT Hauboiee YHUBEPCAIbHBIN S3bIK, 00BETMHSIONINN BCe
paszienibl MaTeMaTUKH U e€ MPUIIOKEHUN, OHHM CBS3BIBAIOT Pa3HbIE MAaTeMATUYECKUE TUCIUIUIUHBI B
eauHoe 1enoe. I[losToMy BaKHO JaTh BO3MOXHOCTh UIKOJBHUKY TOHHUMAaTh TEOPETUKO-
MHOXECTBEHHBIN SI3IK COBPEMEHHOW MaTeMaTWKH W HWCIOJb30BATh €r0 ISl BBIPAKEHUS CBOMX
MBICTIEH.

B kxypce «Anre6pa um Hayana MaTeMaTHYECKOTO aHaIN3a» MPHUCYTCTBYIOT TaK)K€ OCHOBBI
MaTEeMaTUYECKOTO MOJEIHPOBAHUS, KOTOpbIE MNpPHU3BaHBl CHOPMHUPOBATH HABBIKM IMOCTPOCHUS
MoJieJIel peanbHBIX CUTyalluil, UCCIIEJOBAHUS 3TUX MOJEJell ¢ MOMOUIbIO ammapara aaredpsl u
MaTeMaTUYeCKOT0 aHaJIW3a U MHTEPIPETALMU TOJYyYEHHBIX pe3ylbTaToB. Takue 3aJaHus BIIETEHbI
B Kb U3 pa3/ieJOB MPOrpaMMBbI, TOCKOIBKY BECh MaTepHall Kypca IMIMPOKO HUCIONb3YeTCs IS
pelieHus NpuKIaaHbIX 3a1a4d. [Ipu peneHnn peaabHbIX MPaKTHUYECKUX 33a7a4 YJallUecs pa3BUBAIOT
HaAOJII0IaTEIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIb30BaTh
aHAJIOTHIO, 0000IIaTh ¥ KOHKPETU3UPOBATh MpodsieMy. JlesTenbHOCTh 0 POPMUPOBAHUIO HABBIKOB
pelleHus MPUKIAIHBIX 3a7ad OPraHu3yeTCs B IMPOIecCe M3YUEHUs BCEX TeM Kypca «Anredpa u
Havaja MaTeMaTHYECKOTO aHaIN3ay.

Ha u3yuenue yyeOHoOro Kypca «Anredpa u Hadajga MareMaTHYE€CKOrOo aHaiIM3a» Ha 0a30BOM

YpOBHE OTBOJMTCS 2 4aca B Henelro B 10 kimacce m 3 yaca B Heaento B 11 kiacce, Bcero 3a aBa
roga ooyuenusi — 170 gyacos.

YYEBHO-METOJNYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI JIJIAA YUEHUKA

Martemartuka: anredpa U Hayana MaTeMaTUYECKOro aHajlu3a, reoMeTpus. Aiaredpa u Hayana
MareMarnyeckoro ananm3a: 10-11-e kmaccel: 6a30BbIM W yriIyOJIeHHBIA ypoBHU: yueOHUK/ L. A.
Anumos, FO. M. Konsrun, M. B. TkaueBa u np. — Mocksa: [Ipocselienue.



COJAEPKAHUE OBYYEHUA
10 KUIACC

Yucia ¥ BbIYHMCICHHA.

Panmonanbupie uncna. OOBIKHOBEHHBIE M JECATHYHBIC JPOOM, MPOLEHTHI, OECKOHEYHBIE
nepuoguveckue  Ipobu.  ApudMeTHdyeckue — Omepalud ¢ palMOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHUsl UYUCIOBBIX BbIpaxeHUU. [IpumeHeHue napoOell M NPOLEHTOB MAJs PEIICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciIel 3HaHUHI U pPEaJIbHOM JKU3HH.

JelictBuTenpHble uucia. PanuoHanbHble M UppalMOHANIbHBIE 4YHclIa. ApupMeTHYecKue
Olepalnuu C JICHCTBUTENBbHBIMUA 4HCIaMU. [IpuOmmkE€HHBIC BBIYMCICHHUS, TMPABUIIA OKPYTJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ uenbiM nokaszareneM. CranmapTHas (opma 3amMcu JEHCTBUTENBHOTO YHUCIA.
Hcnonb3oBanue noaxosiieil (hopMbl 3anucu AEHCTBUTEIbHBIX YUCEI IS PELICHHsI IPAKTHUECKUX
3a/1a4 ¥ IIPEICTABIICHUS ITaHHBIX.

Apudmerndeckuii KOpeHb HaTypalbHOU cTereHu. JleiicTBus ¢ apuMEeTHIECKUMU KOPHSIMH
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHTEHC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUs] M HEPABEHCTBA.

ToxnecTBa U TOXKIECTBEHHbIE IPEO0OPA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHbIE TPUTOHOMETPUUYECKHUE
(bopMyIIBL.

YpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAlMOHANIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemenue uppalvoHaabHbIX YPABHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM.

IIpuMeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKMX 3a1ad M 3aj1ad W3
pa3INYHbIX 00JIacTe HAyKU U peabHON KU3HH.

DOyHKUUH U rpaduku.

@yHK1Ms, criocoOsl 3a1anus GyHkuu. ['padux pynkunu. Bzaumuo oOpaTtHble QyHKIIMH.

Ob6unacte ompeneneHus U MHOXKeCTBO 3HaueHH ¢yHkuuu. Hynu ynkuuu. IlpomexyTtku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHass (yHKIUS C HaTypajJbHBIM M IIeNbIM Toka3zareneM. EE cBoiictBa u rpaduk.
CaoticTBa U rpaduK KOpHS N-0i CTENEHH.

TpuronomeTrpuyeckass  OKPYXHOCTb,  OINpEAENEHUE TPUTOHOMETPUUYECKHX  (PyHKUIUH
YHCJIOBOI'O apryMEHTA.

Hayana maTeMaTH4ecKOro aHajmsa.

[TocnenoBarenbHOCTH,  crmocoObl  3aJaHMd  IOcienoBaTeabHOCTed.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass M reoMeTpuueckas — mporpeccur.  beckoHeuyHo — yObIBaromias
reomerpuueckas mporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH TI'€OMETPUYECKO MPOrpecCHu.
@opmyna CIOXKHBIX IMPOLEHTOB. lcronb3oBaHWe MPOrpeccHMy il PEIICHUS PealbHBIX 3a1ad
IIPUKIIATHOTO XapaKkTepa.

MHoxkecTBa M JTOTHKA.

MHoxecTBO, onepauuu Haja MHOXxecTBamM. Jlnarpammsl Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO amnmnapara il ONMCAHMSA PEAIbHBIX IPOLECCOB M SBJICHUHU, IpU
pELICHUH 3a7a4 U3 APYIUX Y4eOHBIX TPEIMETOB.



OHpGI[CHCHI/Ie, TCOpCMa, CICACTBUC, 1OKa3aTCIILCTBO.

11 KUIIACC

Yucia ¥ BbIYHMCICHHA.

Harypanbnsle u nensie yucna. [Ipu3Haku JeIMMOCTH HEIbIX YUCEIL.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWCTBa CTEIICHH.

Jlorapudm uncna. JlecaTudHble U HaTypaJlbHbIE JOrapUPMBbI.

YpaBHeHNs1 M HEPABEHCTBA.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHU, COAEPIKALUX CTENEHH C PallMOHAIbHBIM IIOKa3aTEIIEM.

[TprMephl TPUrOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JNMHEWHBIX ypaBHEHMI. PerieHue nNpuKIagHBIX 3aad C IIOMOIIBIO CHCTEMBbI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

[TpuMeHeHrEe ypaBHEHHH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a1ad U 3aJa4
U3 pa3IMyYHbIX 00JacTel HayKU U peaslbHOM JKU3HU.

DYyHKIUH U ITPaQUKH.

Oynkuus. [lepuognueckue Gynkuuu. [IpomexxyTku MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbI
U MUHUMYMBI pyHKIMU. Hanbombiee 1 HauMeHblIee 3HaueHue (QyHKIUN Ha IPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPapUKU.

[ToxazarenbHast u gorapudmuueckas GyHKIUU, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GYHKUIUHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (yHKIOUH Ui MCCIEIOBAaHUS TPOLIECCOB M 3aBHCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB U PEATbHOM KU3HU.

Hauyana maTemMaTHyecKoro aHajamsa.

HenpepsbiBable QyHKIIMN. MeTOA HHTEPBAIOB JJIs pEIlIeHUs] HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuueckuii 1 GU3NUECKUl CMBICT POU3BOTHOM.

[TpousBoaHble 37€MEHTApHBIX (QyHKUUN. DOpMysbl HAXOXKICHHUS MPOU3BOJHOW CYMMBI,
IIPOU3BENIEHUS U YaCTHOTO (PYHKLIUH.

[TpumeHeHne TPOU3BOJHON K HMCCIENOBaHMIO (DYHKIMHA HA MOHOTOHHOCTh M 3KCTPEMYMBI.
HaxoxxneHne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsl (YHKIIMU Ha OTPE3Ke.

IIpuMeHeHre MPON3BOIHOM I HAXO0XKACHUS HaWIydllero pelieHus B MPUKIAIHbIX 3aa4ax,
JUTSL OIIPEIENIEHNs CKOPOCTH Mpoliecca, 3aJaHHOro (OopMyIIoil uiin rpaduKoM.

[TepBooOpaznas. Tabmauia nepBooOpas3HbIX.

WuTerpain, ero reoMeTpuyeckuii u puzndeckuii cMbIci. Beruucnenue uaterpaia no gpopmysne
Herorona—JleitOHuta.

ITNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA YUEBHOI'O KYPCA «AJI'EBPA 1
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (BA30BBI YPOBEHB) HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHMA

OcBoenune yuebHOro Kypca «AunreOpa ¥ Hayaja MaTEeMaTHYECKOTO aHAIN3a» JOJKHO
o0ecrieynBaTh JOCTH)KEHUE HA YPOBHE CPEJHEro OO0Iero oOpa3oBaHUs CIEAYIOUINX JTUYHOCTHBIX,
METaIpeIMETHBIX U PEAMETHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB!



JIMUHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE PE3YNbTaThl OCBOCHMs IpOrpaMMbl ydyeOHOro kypca «AunreOpa M Hayana
MaTEMaTHUYECKOT0 aHAJIN3a» XapaKTEPU3YIOTCS:

['paxxiaHCcKO€ BOCIIUTAHUE:!

COPMHUPOBAHHOCTBIO  TPAXJAHCKOM MO3UMLIUM  OOYYaroLIErocss Kak aKTUBHOIO MU
OTBETCTBEHHOI'0 YJ€HAa POCCHMCKOro oOlIecTBa, MPEACTAaBICHUEM O MAaTEeMAaTUYECKMX OCHOBAX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHH, TPOLEAYp TPaXXAaHCKOTO OOIIECTBa
(BBIOOpBI, ONPOCHI M TIp.), YMEHHEM B3aUMOJICHCTBOBAaTh C COIMAJbHBIMH HWHCTUTYTAaMH B
COOTBETCTBUM € UX (QYHKIMAMU 1 Ha3HAYEHUEM.

[TaTproTHyeckoe BOCIIUTAHUE:!

c(OpPMUPOBAHHOCTHIO POCCUNCKOM I'Pa)KAAHCKOW MIEHTUYHOCTH, YBAXKEHMS K MPOILLIOMY U
HACTOALIEMY POCCUHCKON MAaTeMAaTHKH, LIEHHOCTHBIM OTHOILIEHHEM K JOCTHUKEHHUSIM POCCHUHCKUX
MaTEMAaTUKOB U POCCHUMCKOM MaTEMaTHMYECKOM IIKOJbI, K HCIOJIB30BAHUIO ITUX AOCTH)KCHHUU B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHMEM JYXOBHBIX LIEHHOCTEH  POCCHHCKOTO  Hapoaa;  c(hopMHUPOBaHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, ITHUYECKOIO IOBEJIEHUS, CBSI3aHHOIO C IPAKTHUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKu M JAEATEIbHOCTBIO YUYEHOrO; OCO3HAaHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHE
YCTOMUUBOrO OYAYIIEro.

DCTEeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MUPY, BKIIIOUasi 3CTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3aJay, PEUIeHUH, PacCyXIEHUH; BOCIPHUMMYHMBOCTHIO K MaTE€MAaTHYECKMM AacleKTam
pa3IMYHBIX BUJOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHUYECKHE 3HaHMSI B UHTEPECax 3JI0pPOBOTO
u Oe3omacHOro o0pa3a >KHU3HH, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 37I0POBBIO (3710pOBOE
NUTaHue, COATAaHCUPOBAHHBIA PEXHUM 3aHATHHA M OTIbIXa, peryispHas (usnueckas akKTHUBHOCTb);
(U3UYECKOTO COBEPILIEHCTBOBAHUS, PU 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOMN JEATEIbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM LIEHHOCTH TPYAOIIOOUs; MHTEPECOM K pa3IUYHBIM
chepam NpodeccuoHaTbHON AEATENbHOCTH, CBS3aHHBIM C MaTEMAaTUKONH M €€ MPHUIIOKEHUSMHU,
YMEHHMEM COBEpILaTh OCO3HAHHBIN BhIOOp Oynyiied mpodeccuu U peasu3oBbIBaTh COOCTBEHHBIE
’KU3HEHHbIE IUIaHbI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHUYeCKOMYy OOpa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY yYacTHIO B pEIICHUU
IIPAKTUYECKUX 3a7a4 MaTEMaTUUECKON HAIpPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO 3KOJOTHYECKOW KYJIbTYphl, IMOHUMAHUEM BIUSHUS COIHMAIBHO-
HPKOHOMHYECKUX IIPOLECCOB HAa COCTOSHUE MPHUPOJHONM M COLMAIBHOM Cpelpl, OCO3HAHUEM
r7100aIbHOTO XapaKTepa KOJOTHUECKUX Mpo0sieM; OpUEHTALlMEeH Ha IPUMEHEHHE MaTeMaTHYeCKIX
3HAHUM AJIs peleHus 3a7ad B 001acTH OKPYKAIOLIEH Cpefibl, IUTAHUPOBAHUS TOCTYIIKOB M OLIEHKU
WX BO3MOXXHBIX MOCIEICTBUH ISl OKPYKAIOIIEH CPEIbI.

I{leHHOCTH HAyYHOTO ITO3HAHMUSL:

c(OPMHPOBAHHOCTBIO ~ MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHsI HayKH M OOLIECTBEHHOW IMPAKTHKM, NOHMMaHHEM MaTeMaTH4YeCKOH HaykKu Kak cdepsl
YEJIOBEYECKOU NEATEIbHOCTH, JTAlOB €€ Pa3BUTUSA M 3HAYMMOCTH JUISl PA3BUTUSA LIMBWIN3ALNU;
OBJIAJICHUEM A3BIKOM MaTEMAaTHUKU M MaTEMaTHYECKON KyJIbTypOH KaK CpeACTBOM IO3HaHUS MHUpa;
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TOTOBHOCTBIO OCYLIECTBJIATD IIPOEKTHYIO U UCCIEAOBATENIbCKYIO AEATEIbHOCTD HHIUBUYAIBHO U B
rpyIIe.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ylbTaThl OCBOCHHS MPOrpaMMbl y4eOHOro Kypca «Ausredpa U Havyana
MaTeMaTHYECKOTO aHAIM3a» XapaKTepU3YIOTCS OBJaJICHHEM YHHUBEPCAILHBIMU HO3HABAM E/IbHbIMU
oelicmeusamMy,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU — OCUCMBUAMY,  YHUBEPCANbHbIMU
pe2yiamusHbIMU OelCMEUIMU.

1) Vuusepcanvnvle nosnasamenvuvle Ociicmsus, obecneuusaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYEeCcco8 00yuaruuxcsi (0ceoenue mMemooo8 NO3HAHUS OKPYICAIowe20 Mupd;
NpUMeHeHUe 102ULEeCKUX, UCCIe008amMeNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

- BBIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPU3HAKM MaTEeMaTHYeCKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUN MEXIy MOHITHIMH; (OPMYIHUPOBATH OIPEACICHUS TTOHSATHH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(UKAIINKM, OCHOBAaHMS Ui 0000IIeHUs 1
CpPaBHEHHUS, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

- BOCIPHHHMATH, (hopMynHpoBaTh M MpeoOpa3oBBIBATH CYKIEHUS: YTBEpAUTEIbHBIC U
OTpUIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

- BBIABIIATH MAaTEMAaTUYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOPEUHUs B (akrTax,
JMaHHBIX, HAOMIOACHUSX U YTBEPXKICHUSAX; TNpeuiaraTb KPUTEPUU S BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

- JlenaTh BBIBOABI C HWCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JNEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

- MPOBOJUTH CAMOCTOSTEIHHO OKA3aTEIbCTBA MaTEMAaTHUYECKUX YTBEPKACHUN (TIPSIMBIE U
OT MPOTHBHOTO), BBHICTPAWBATh apTyMEHTAIUIO, IPUBOIUThH MPUMEPHI U KOHTPIPUMEDHI;
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

- BBIOMpaTh cHocod pemieHuss y4dyeOHOM 3agauu (CpaBHMBAaTh HECKOJIBKO BapUaHTOB
pelieHus, BeIOMpaTh Hambosee MOAXOMAIINN ¢ Yy4ETOM CaMOCTOSITENbHO BBIJEIEHHBIX
KPUTEPHEB).

bazoBsIe niccienoBaTenbCKue JeHCTBUS:

- WCHOJB30BaTh BOIPOCHI KaK HMCCIIEOBATEIHCKAN MHCTPYMEHT IO3HAHUS;, (HOPMYIHPOBATH
BOMPOCHI, (DUKCHPYIOIIHME MPOTUBOpEUrE, MPoOJieMy, YCTaHABIUBATh HCKOMOE U JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

-  TPOBOIUTH CaMOCTOSATEIBHO  CIUIAHWPOBAaHHBI  OKCIIEPUMEHT, HCCIEIOBaHWE IO
YCTaHOBIICHHIO 0COOEHHOCTEH MaTeMaTHYeCKOro 0OBEKTa, SIBIICHUS, TIPOIIECCa, BBISBICHUIO
3aBUCUMOCTEH MEXTy 00BEKTaMH, SIBICHUSMH, TTPOIIECCAMH,

- CaMOCTOSTENbHO (HOPMYITHPOBATH OOOOIICHHS] W BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO
HAOMIO/IEHUsI, WCCIEOBAHUS, OIICHUBATh JOCTOBEPHOCTH IIOJYYEHHBIX pE3yIbTaTOB,
BBIBOJIOB M 000OIIEHNI;

- TIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKe BBIABUTATh MPEIIOJIOKECHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

- Pabora ¢ undopmanueii:

- BBIABIATH Je(UUUTH UHPOPMAIIMH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U IS
pelleHus 3aauu;

-  BBIOMpaTh WHPOPMAIMIO W3 HCTOYHUKOB  DPA3IMYHBIX  TWUIIOB, aHAJIM3UPOBATH,
CUCTEeMAaTU3UPOBATh M HMHTEPIPETUPOBATH HWHQPOPMAIMIO PA3IUYHBIX BUAOB U (opm

IIPEICTABIICHHUS,;
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- CTPYKTYpHUpOBaTh MH(POPMALINIO, IPEACTABIATH €€ B pa3IMyHbIX (opMax, WILTIOCTPUPOBATh
rpaduvecKku;

- OLIEHWBaThb HAA&KHOCTh MH(OpPMAUMM 1O  CaMOCTOATENBHO  CHOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) Vhueepcanvhvie KOMMYHUKaAmMueHwle Oelicmeus, o0Oecneuusaiom c@opmupo8aHHoCnsb
COYUANLHBIX HABLIKOG 00YUAIOUUXCAL.

Oobwenue:

- BOCIPUHMMATh U (OPMYIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBMSMHU U LEISIMHU
o011eHus; CHO, TOYHO, IPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MHCbMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHS I10 XOAY pEIIeHUS 3aJa4d, KOMMEHTHPOBATh MOIYYEHHBIN
pe3yibTar;

- B XozAe oOCyXJeHHs 3a/laBaTb BOIPOCHI 10 CYILIECTBY OOCYXIAaeMOH TeMbl, HpOOIeMbl,
pelraeMoil 3ajgauu, BBICKa3blBaTh MJICH, HALIEJIEHHbIE Ha MOMCK PELIEHMs; COMOCTaBIISThH
CBOU CYXXICHHS C CYXIEHHUSIMH JPYIHX YYAaCTHHKOB JIMAJIOTa, OOHAPYKUBATh Pa3Uuue U
CXO/ICTBO IO3UIIHIA; B KOPPEKTHOH popme hopMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

- IpPEICTaBIATh pPE3yJibTaThl PEILICHUS 3a/Jauyd, SKCIEPUMEHTAa, HCCIEI0BaHMs, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3ajad Npe3eHTallud U
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHUYECTBO:

- TIOHMMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUIYAIbHOM paboOThl Ipu
pelieHnH y4yeOHBIX 33a7ay; NPUHUMATh II€JIb COBMECTHOW JESTEIbHOCTH, IUIAHUPOBATh
OpraHM3alMl0 COBMECTHOM paloThl, pacnpenensiTh BUIbl paboOT, JA0roBapuUBaThCH,
o0cyJaTh MpoIiecc U pe3yabTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

- y4acTBOBaThb B TpYyHHOBBIX (hopMax paboThl (0OCYXAEeHHs, OOMEH MHEHHH, «MO3TrOBbIE
HITYPMBI» M MHBIE); BBINOJHATH CBOIO YacTh pabOThl M KOOPIAMHUPOBATH CBOU JEHCTBUS C
JpYTMMH 4WI€HaMU KOMaH/bl; OLIEHWBATh KAyeCTBO CBOErO BKJIAJa B OOIIMN HPOAYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYAaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pezynamuensie Oeticmgus, obecneuusarom GopmMuposanue CMviCl08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHUs 3a/ladyd, BBIOMPATh CIOCOO pELIEHUs C Y4ETOM
UMEIOIMXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTUPOBATh
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM MH(pOPMAaLIUH.

CaMOKOHTpOIIB:

- BJIaJIeTh HAaBbIKAMU [MO3HABATEJIbHON peduIeKCHHN KaK OCO3HAHHUS COBEPIIAEMBbIX IEHCTBUHN U
MBICIIUTENIBHBIX TPOLIECCOB, HX pPE3YyIbTAaTOB; BIaJeTh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCa U pe3yabTaTa PEeLIeHNs: MaTeMaTHUECKON 3a/1auu;

- TPeOBUAETh TPYTHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHWH 3a]add, BHOCHTH
KOPPEKTHBBI B JICATEIFHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HAaWIECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

- OILIGHWBATh COOTBETCTBUE PE3yJbTaTa IETH U YCIOBHUSAM, OOBSICHATH MPUUNHBI JOCTHKCHHUS
WIA HEIOCTWKEHMsI Ppe3yJbTaTOB JAEATENbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh OLIEHKY
MpUOOPETEHHOMY OTIBITY.

IMPEJIMETHBIE PE3YJIBTATbBI
K xonmy 10 ky1acca o0yyaromuicss HAyYUuTCs:
Yucia ¥ BLIYMCICHUA:



ONEpHUPOBATH TMOHATHSAMHU: DPALUOHAIBHOE W JIEHCTBUTENBHOE YHCIO, OOBIKHOBEHHAs H
JecATUYHas ApoOb, MPOLIEHTHI;

BBINOJIHATH ApU(PMETHUYECKHUE ONEPALUU C PALIMOHATBHBIMU U AEHCTBUTEIbHBIMU YU CIAMU;

BBINOJIHATh NPUOJIMKEHHBIE BBIYMCICHUS, WUCHOJNb3ysd IpaBuja OKpPYIJIEHUsA, JelaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BHIYUCICHUII;

ONEpHPOBATH TMOHATUSMH: CTENEHb C LENbIM IIOKa3aTesieM; CTaHjaapTHas (opma 3amucH
JEMCTBUTENIBHOTO 4YMCJa, KOPEHb HATypaJlbHOM CTEMEHHU; HCIOJIb30BaTh MOAXOIAILYI0 (GopMmy
3allUCH JCHCTBUTENIBHBIX YUCEN JUIsl PEILICHHs] TPAKTUYECKUX 3aa4 U [IPEICTaBICHUs JaHHBIX;

ONEpPUPOBATH MOHATUAMU: CHUHYC, KOCUHYC M TaHI€HC IPOU3BOJILHOIO YIJIA; MCIOJIb30BaTh
3aIrCh MPOU3BOJIBHOTO YIJIa Yyepe3 00paTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHus1 U HepaBeHCTBA:

ONEepUPOBATh MOHATHAMU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO; LEJIOE, PALMOHAIbHOE,
UppalMOHATIbHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHE;

BBIIOJHATH ~ NIPeoOpa3oBaHUS ~ TPUTOHOMETPUYECKUX  BBIP@XKEHUH W pellaTh
TPUTOHOMETPUUECKHUE YPABHEHUS;

BBINOJIHATh MPE0Opa30BaHUs 1IE€IbIX, PALUOHAIBHBIX U HMPPALMOHAIBHBIX BBIPAKCHUH U
pelaTb OCHOBHBIE TUIIbI LIEJIbIX, PALJMOHAIBHBIX U UPPALMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB;

IPUMEHSTh ypaBHEHHUS W HEPABEHCTBA JUIsl PEILIEHUS MAaTeMaTHYEeCKUX 3a7ad M 3ajad M3
Pa3IUYHbIX 00J1aCTe HayKH U pealibHOM JKU3HH;

BOJICJINPOBATh PeabHbIC CUTYallUH HA SI3bIKE aJreOpbl, COCTABIIATh BBIPAXKEHUS, YPaBHEHMUS,
HEpaBEHCTBAa [0 YCJIOBUIO 3aJlaud, HCCIEN0BaTh I[OCTPOECHHBIE MOJIEIHM C HCIOJIb30BAHUEM
anmnapara ajreopsl.

DyHKIUHA U TPaPUKH:

ONEepUPOBATH MOHATUAMU: (QYHKIUSA, COCOOBI 3a7aHus (YHKIUHU, 00JacTh ONpeeseHUs U
MHOX€ECTBO 3HaUeHUH (PyHKIMHU, TpapuK QyHKIMH, B3aUMHO 0OpaTHbIe PYHKILINY;

ONEpUpPOBATH MOHATHAMH: YETHOCTh U HEYETHOCTh (YHKIUH, HYIH (YHKIUH, POMEXKYTKU
3HAKOMOCTOSIHCTBA;

UCIOJIb30BaTh rpaduku GyHKIMN AJIS pelIeHus] ypaBHEHU;

CTPOUTH U YHUTATh TpapUKu JTUHEHHOM (YHKIMM, KBaApaTUYHOW (YHKIUHU, CTEHEHHOM
(GYHKINU C TIETTBIM MTOKa3aTeeM;

UCIIONIb30BaTh TpaduKu (QYHKIMM A7 HUCCIEJOBaHMS TMPOIECCOB M 3aBHUCUMOCTEH mpu
pelIeHNH 3a/a4 M3 JAPYrHuX Y4eOHBIX IMPEIMETOB U peajbHOM KHU3HM; BBIpaXKaTbh (OpMyIaMu
3aBUCUMOCTH MEX]ly BETMYMHAMM.

Hauyana maTeMaTH4ecKkoro aHajamsa:

ONEepUpPOBaTh MOHSTUSIMU: TIOCJIENOBATENbHOCTh, apuU(pMeTHUecKas W TeoMeTpuyecKas
IIPOrPECCHH;

ONIEepUPOBATH TOHATHAMU: OECKOHEUHO YOBIBAaIOIIasi r€OMETpUYecKas Mporpeccus, cymma
0ecKOHEYHO yOBbIBAIOIIEH reOMETPUUYECKON MTPOrpeccuu;

3aJ1aBaTh MOCJIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCO0aMu;

MCIIOJIb30BaTh CBOMCTBA MOCIIEA0BATENBHOCTEN U IPOrPECCUl AJIs PELIEHUs pEAJIbHBIX 3a4a4
IIPUKIIATHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA:

OINIEpPUPOBATH MOHATHIMU: MHOXKECTBO, ONIEPALIUU HAJl MHOKECTBAMH;

MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar AJs ONUCAaHUS PEAbHBIX MPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 33a]a4 U3 APYTHX y4eOHBIX MPEIMETOB;

OINIEpPUPOBATH MOHATHAMHU: OINIPE/IEIEHUE, TEOPEMA, CIIEACTBUE, JOKA3aTEIbCTBO.

K xoniy 11 kiacca o0ydarommiicss HAy4YnuTCS:
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Yuciia ¥ BbIYUCICHUSA:

OIEPUPOBATH IOHATHUAMU: HAaTypaJIbHOE, LIEJI0€ YUCIIO; UCIOJIb30BaTh IIPU3HAKU ACIUMOCTH
LEJIBIX YUCEJI, PAa3JIO’KEHUE YHCIIa Ha IIPOCThIE MHOKUTENH JUIsl PEIICHU 3a/a4;

OIIEpUPOBATH NOHATHEM: CTEIICHb C PALIMOHAIBHBIM II0KA3aTEIIEM;

OTIEPUPOBATH MOHATHAMU: JIOTapH(PM YHCIa, AECATUIHBIC U HATYPAIbHBIE JTOTapU(MBbI.

YpaBHeHUsS U HEPABEHCTBA:

IPUMEHATh CBOMCTBA CTENEHU JUIsl IPeoOpa30BaHUsl BbIPAKEHUI; OMEepUpOBaTh MOHATUAMMU:
IIOKAa3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIC THUIIBI II0KA3aTEIbHBIX YPABHEHUN U
HEPABCHCTB;

BBIMOJIHATh  NPEOOpPAa3OBaHMs  BBIPAKCHHUN, COICpPKALIMX JIOTapu(MbI; ONEpUPOBATH
NOHATUSAMH:  JIOTapu(MUYECKOe ypaBHEHHE ¢ HEpPaBEHCTBO; pElIaTh OCHOBHBIE  THIIBI
Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB,;

HaXOJWUTb PEIICHUs IPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATH IOHATHUSAMM: CUCTEMA JIMHEHMHBIX YPABHEHHHW M €€ pEelICHUE; HCIIO0Ib30BaTh
CHUCTEMY JINHEVHBIX YPAaBHEHUM IS PEIICHUS IPAKTUYECKUX 3a/a4;

HaXOJWUTh PELIEHUS MPOCTEHIINX CUCTEM U COBOKYNHOCTEM PALMOHAIBHBIX YpaBHEHUH U
HEPABEHCTB;

MOJIEJIMPOBATh PEAJIbHBIE CUTYAIMH Ha S3bIKE alreOpbl, COCTABISATh BHIPAKEHUS, YPABHEHMUSI,
HEPaBEHCTBA M CHCTEMBI II0 YCIOBHIO 3aJayd, MCCIEI0BAaTh IIOCTPOCHHBIE MOJAEIN C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rpaduku:

ONEepUPOBAThH MOHATUAMU: MTEPUONYECKast QYHKIUSA, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH,
TOYKH dKCTpeMyMa (YHKIMH, HauOoJjblllee U HaUMEHblIee 3HaueHus QYHKIMH Ha MPOMEXYTKE;
UCIIOJIb30BaTh MX JJISl UCCIIE0OBAaHUS (QYHKIUH, 3aJaHHOH rpadukom;

OIIEpUPOBATH MNOHATUAMU: rpaduKu [IOKa3aTeJIbHON, JorapupmMuyecKon u
TPUTOHOMETPUUECKUX (DYHKIUI; M300paxkaThb MX Ha KOOPJIWHATHOM IJIOCKOCTH U HCIOJb30BaTh
JUISl pEILICHNs] YPABHEHUI U HEPaBEHCTB;

n300pakaTh Ha KOOPJAMHATHON MJIOCKOCTH TpapUKU JTUHEHHBIX YpaBHEHUN M UCIOJIb30BATh
UX JUIS PEIICHNS CUCTEMBI IMHEHHBIX YPABHECHUN;

MCIOJIb30BaTh rpa@uku GyHKUMN 1715 MCCIeI0OBaHUS MTPOLIECCOB U 3aBUCUMOCTEN U3 JPYTUX
y4€OHBIX TUCLUUIUIMH.

Hayana maTreMaTH4ecKoOro aHajmsa:

ONEepUPOBATH MOHATUSMH: HENpepbIBHAS (DYHKIMS; NMPOU3BOAHAS (DYHKIMM; HCIOIB30BATh
reoMeTpUUYeCKU U GU3NYECKUI CMBICI TPOU3BOIHOM /IS peleHus 3a/1a4;

HaXOJUTh IPOU3BOJAHBIE D3JIEMEHTAPHBIX (YHKIUN, BBIYUCIATH TPOU3BOJIHBIE CYMMBIL,
NPOU3BEACHNUS, YACTHOTO (PYHKIIHII;

UCIIOJIb30BaTh MPOU3BOIHYIO JUIS UCCIIEOBaHUS (DYHKIIMHM HA MOHOTOHHOCTb U 9KCTPEMYMBI,
MPUMEHSTh PE3YJAbTAThl UCCIEOBAHUS K TOCTPOEHUIO I'paKOB;

HCITOJIB30BaTh POU3BOJHYIO JUISI HAXO0KJICHHSI HAWTy4lIero PeIleHNs B IPUKIAIHBIX, B TOM
YHCJIE COLMAIbHO-DKOHOMHUUYECKHX, 3a/1a4aX;

ONEepUpOBATh MOHATUSAMH: IE€pBOOOpasHass M HWHTErpaj; IOHUMATh T'€OMETPHUECKUI H
(Gu3n4ecKuil CMBICI HHTErpaa;

HaXOJUTh MNEPBOOOpPA3HbIE 3JEMEHTApHBIX (DYHKIUI; BBIUUCIATH HHTErpan mo ¢opmyine
Hrrorona—Jleiiounma;

pemath MPUKIAAHBIE 3a/a4d, B TOM YHCIE COLUAIBbHO-3KOHOMHYECKOT0 U (U3NYECKOTO
XapakTepa, CpeCTBAMHA MAaTEMaTUYECKOTO aHAJIN3A.
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INEPEYEHDb (KOAUP®PUKATOP) PACIIPEJAEJIEHHBIX 110 KJIACCAM
MMPOBEPAEMBIX TPEGOBAHWMH K PE3YJIbTATAM OCBOEHHS OCHOBHOU
OBPA30OBATEJIbHON TPOI'PAMMBI CPEJTHET'O OBIIEI'O OBPA3OBAHUSA U
SJIEMEHTOB COJAEPKAHUSA 10 MATEMATHUKE

B denepanpHBIX U pernoHaIbHBIX MPOLEAYPAaX OLEHKH KauecTBa 0Opa30BaHMsI MCIIOIb3YeTCs
nepeyeHb (KOAM(PUKATOP) paclpeieNeHHbIX M0 KjaccaM MpoBepsieMblX TpeOoBaHMM K
pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl CpEIHEro 001ero o0pa3oBaHus U
3JIEMEHTOB COJEPKAaHUS 110 MaTEMaTHKE.

IIpoBepsiemble TpeOGOBaHMS K pe3y/IbTaTaM 0CBOEHUS OCHOBHOM
oOpa3oBaTteibHOI Mporpammal (10 Kiacc)

Kon [IpoBepsiemble PEeAMETHBIE PE3YIBTATHl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHOI MPOrpaMMbl CpEeTHETO 00IIer0 00pa3oBaHus
pe3yJibTaTta
1 Yucna u BIYUCICHUS

OnepupoBaTh MNOHATUSIMM: pallMOHAIbHOE M JACHCTBUTEIBHOE YMCIIO,

11
OOBIKHOBEHHAs U JIeCATUYHAs! JPOOb, IPOLIEHTHI
12 BemonuaTe  apudmernyeckue  omepanuM  C  PAalUOHAIBHBIMH |
' JNENCTBUTEIILHBIMU YUCIIAMU
13 BbimonHATe  mpUONMKEHHBIE  BBIUMCIEHUS,  MCIONB3Ys  MpaBUiIa
' OKPYIJIEHUS, 1€JIaTh IPUKHUJIKY U OLIEHKY PE3yJIbTaTa BIYMCICHUI
OnepupoBaTh MOHATHSMH: CTENEHb C LIEJIbIM IOKa3aTesieM, CTaHJapTHas
14 ¢dopma 3anucu JeMCTBUTENBHOTO YHCIA, KOPEHb HAaTypalbHOW CTENEHH;

MCIOJIb30BaTh MOJXOAIIYI0 (GOpMY 3alHUCH ACHCTBUTEIbHBIX YUCEN AJIS
pelIeHus MPaKTUYECKUX 3a/1a4 U IIPEICTaBICHUs TaHHbBIX

OnepupoBarh MOHATUSIMU: CHUHYC, KOCHHYC U TaHT€HC MPOU3BOJIHHOIO
1.5 yIjla; WCIHOJIb30BaTh 3alliCh IPOM3BOJILHOTO yIJIa dYepe3 o0OpaTHbIE
TPUTOHOMETpHUECKUE (HYHKITUU

2 YPaBHeHI/Iﬂ " HCPABCHCTBA

OnepupoBaTh MOHATUSAMH: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paloHaIbHOE, HppalMOHAIbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE

BeinonuaTe npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUN U pelaTh
TPUTOHOMETPUYECKHE YPAaBHEHUS

2.2

BeimonuaTe mpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPAlMOHAIBHBIX
2.3 BBIDOKCHUM W pEIlaTh OCHOBHBIC THIIBI LENbIX, PAalUOHAIBHBIX U
UPpaLMOHATILHBIX YPaBHEHUI U HEPABEHCTB

IIpuMeHATh ypaBHEHMsI U HEPABEHCTBA I PELICHUS MAaTeMaTH4EeCKUX

2.4 . .
3aJa4 ¥ 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU M peaibHON )KU3HU
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MonenupoBaTh peajbHble CUTYalldd Ha S3bIKE anreOpbl, COCTABIATH

2.5 BBIPQ)KEHUS, YPAaBHEHHUs, HEPABEHCTBA 110 YCIOBHIO 3aJ[aud, MCCIEeI0BaTh
MIOCTPOECHHBIE MOJIEIIU C HCIIOIb30BAHUEM allllapara anreopsl
3 OyHKIIUU U TpapuKh
OmnepupoBarh MOHATUAME: (PYHKIUS, CIIOCOOBI 3a1aHusl PYHKIMH, 001aCTh
3.1 ompeielICHUsT W MHOXKECTBO 3HaueHWW GyHKIHH, Tpapuk (yHKIHH,
B3aUMHO 0OpaTHbIe (YHKIIUU
39 OnepupoBarh MOHATHSIMH: YETHOCTh M HEYETHOCTh (YHKIUH, HYIH
(GyHKIIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA
3.3 Wcnonb3oBath rpaduku GyHKUIUN Ui pellieHUs] ypaBHEHUN
34 Crpouts ¥ uyuTarh TrpaduKu JHHEHHON (YHKUMU, KBagpaTUIHON
' (GyHKINH, CTENEeHHON (PYHKIIMH € TIeITBIM TI0Ka3aTeIeM
Hcnonb3oBarte rpaduku (QYHKOHA JUIsI HCCICAOBAaHUS IPOIECCOB H
35 3aBUCHMOCTEH MpU pelIeHUH 33Jad U3 APYTruX Y4eOHBIX MPEIMETOB U
' peaIbHOM  JKM3HHM, BBIpaXarh (QopMynamMu  3aBUCHMOCTH  MEXKIY
BEITMYMHAMU
4 Havana marematuuyeckoro ananusa
41 OnepupoBaTh MOHITUSIMH: TOCIEAOBATEIBHOCTh, apUpMeTHUeCKas |
' reOMETPHYECKas IIPOTPECCHH
OnepupoBaTh MOHATHAMH: OECKOHEYHO YOBIBAOIIAs TeOMETpUYecKas
4.2 mporpeccusi, CcyMMa  OECKOHEYHO  yOBbIBalollell  TreoMeTpuYecKoi
porpeccuu
4.3 3a/aBath MOCIEAOBATEIHLHOCTH PA3IUYHBIMU CIIOCOOAMHU
44 Hcnonb30Bare CBOMCTBA IOCIEIOBATEIIBHOCTEW W IPOTPECCUM  IA
' peleHusI peaJbHbIX 33a9 IPUKIIAJIHOTO XapakTepa
5 MHOXeCTBa U JIOTHKA
51 OnepupoBath MOHATHAMH: MHOXECTBO, OIIEpAIUH HaJlT MHOYKECTBAMH
Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapaTr Uil ONHCaHHSA
5.2 pEaNbHBIX MPOLIECCOB U SIBJICHUMN, TIPU PEIICHUH 3a1a4d U3 IPYTHX yU4eOHBIX
MPEIMETOB
53 OnepupoBarh  TMOHATHAMHU:  ONpEACTCHHE, TeopeMa,  CIEJCTBHE,
' JI0Ka3aTeNIbCTBO
6 Teopust BEpOATHOCTEN M CTATUCTHUKA
6.1 UutaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
6.2 OnepupoBaTh TMOHATHSAMH: cpeqHee  apudMeTHUeckoe, MeAHaHa,

HaI/IGOHBI_HCC, HaAaNUMCHBIICC 3HAYCHHUC, pa3Max MaCCUBA YU CJIOBBIX JaHHBIX
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6.3

OnepupoBaTh MOHATUSIMH: CIY9alHBIA IKCIIEPUMEHT (OIIBIT) U CIIydaitHOE
COOBITHE, 3JEMEHTapHOE COObITHE (RIIEMEHTAPHBI HCXOJ) CIIy4ailHOro
OMbITa; HAXOIUTh BEPOATHOCTH B ONBITaX C PABHOBO3MOXXHBIMU
CIIy4ailHBIMH COOBITUSIMH, HAXOIUTh M CPAaBHUBATH BEPOSTHOCTH COOBITHIA
B U3YYEHHBIX CIYYalHbBIX SKCIIEPUMEHTAX

6.4

Haxomute ¥ ¢GopMyaupoBaTh COOBITHS: TEpEeCeYCHHE W OOBEIUHCHHE
JTAHHBIX COOBITHI, COOBITHE, MPOTHBOIIOJIOKHOE JaHHOMY COOBITHIO;
MOJIb30BAThCA  JauUarpamMmMamMu  Disiepa W GOPMYJIOH  CIIOKCHHS
BEPOSTHOCTEH MPU PEIICHUH 33124

6.5

OnepupoBarb MOHSTUSIMHU: YCIOBHas  BEPOSTHOCTh, HE3aBUCUMBIC
COOBITHS; HAXOIUTh BEPOSTHOCTU C TOMOINBIO IMPaBUJIA YMHOXEHHS, C
IIOMOLUIBIO JI€pEBa CIIY4ailiHOTO OIIbITA

6.6

HpI/IMeHHTB KOM6I/IHaT0pHOG MMpaBUJIO YMHOKCHHUS IIPU PCHICHUU 3a1a4

6.7

OnepupoBaTh NOHATUSAMM: HCIBITAHWE, HE3aBUCUMBIE MCIBITAaHUS, CEpUs
UCIBITaHUH, yCIleX M HeyAaua; HaXOJUTh BEPOSTHOCTU COOBITHI B cepuu
HE3aBHCHMBIX MCIBITAHUNA JO IEPBOr0O yclieXxa, HAaXOIUThb BEPOSTHOCTH
COOBITHI B cepuu UcTbITaHuil bepHymn

6.8

OnepupoBaTh MNOHATUSIMM:  CiIydailHas BEJIMYMHA, pacIpeleeHHe
BEPOATHOCTEN, JUarpamma pacipeesIeHus

I'eomerpus

7.1

OHepI/IpOBaTB MOHATHUAMU: TOYKaA, IIpAMast, MIOCKOCTb

7.2

HpI/IMCHHTB AKCUOMBI CTCPCOMCTPUU U CIICACTBUA M3 HUX IPU PCUHICHUUN
reOMCTPHUICCKUX 3aaa4

7.3

OnepupoBaTh TNOHATUSAMHU: MNApPAJUIEIBHOCTh M NEPIEHIUKYJISIPHOCTH
MPSIMBIX U IJIOCKOCTEN

7.4

KnaccupunupoBaTe B3auMHOE pPACIOIOKEHHUE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSAMH: JIBYTPAHHBIA yroj, I'paHU JBYTPAHHOTO YIJa,
pedpo ABYIpaHHOIO yrila, JMHEWHBIH yroj JBYTPaHHOIO yrja, IpajycHas
Mepa JBYTPaHHOIO yria

7.6

OHepI/IpOBaTB IMOHATHUAMHU: MHOI'OI'PaHHUK, BLIHyKJ'IBIfI n HCBBIHYKHBIﬁ
MHOT'OIrpaHHUK, 3JIEMCHTBI MHOTOI'paHHHKA, HpaBHHBHBIfI MHOT'OIrpaHHUK

7.7

Pacrio3naBaTh OCHOBHBIE BHUbl MHOTOIPAaHHUKOB (IUpaMuja, Npu3Ma,
NPSIMOYTOJIBHBIN Mapasienenunes, Kyo)

7.8

KnaccuumupoBatb ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS  JUIA
KJaccupuKaluuu (BBITYKJIbIE U HEBBITYKJIbIe MHOTOTPAaHHUKH, IPABUIIbHBIE
MHOT'OTPaHHUKH, NIPSMbIE U HAKJIOHHBIE IPU3MBI, TapaljIesICIUIIE bl )

7.9

OHepI/IpOBaTI: MNOHATHUAMU: CCKYIIasd MIOCKOCTh, CCHCHNC MHOT'OI'PAHHHUKOB
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7.10

OOBACHATD NPUHIUIIBI TIOCTPOCHUS CEYEHUI MHOTOTPAHHUKOB, UCIIOJIb3YS
METO/I CJIEJIOB

7.11

CTpOI/ITB CCUCHUA MHOI'OIPaHHUKOB MCTOAOM CJICOOB, BBIIIOJJHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp:
BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemare 3amaun Ha HaxXOXJAE€HUE IE€OMETPUUECKUX BEJIWYMH 10 0Opa3nam
WU aIrOpuTMaM, IPUMEHSS W3BECTHBIC AHAJIUTUYECKUE METOIbl IIPH
pelIcHUU  CTaHAAPTHBIX MAaTeMaTHYECKUX 3aJa4 Ha  BBIYUCIICHUE
pacCTOSIHUM MEXIY IBYMsI TOYKaMH, OT TOYKH JO IIPSIMOM, OT TOYKHU JI0
IIJIOCKOCTH, MEK1y CKPEIMBAIOIIUMHUCS IPSIMBIMU

7.13

Pemiare 3aaun Ha HAXOX/IEHUE T'€OMETPHUUECKUX BEJIMYMH 1O OoOpaslam
WY aIrOpUTMaM, IPUMEHSS W3BECTHBIC AHAJTUTUYECKUE METOJbl IIPH
pEeLICHUU CTaHJApPTHBIX MAaTeMaTHYECKUX 3a]a4y Ha BBIYMCIICHHE YIJIOB
MEXIy CKPEIIMBAIOIUMHUCA NPAMBIMH, MEXKIY IPSIMOM M IIOCKOCTBIO,
MEXy INIOCKOCTSMH, JBYTPAHHBIX YIJIOB

7.14

Beruucnsate 00beMBI W TUIOIIAJAM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, nupamua) ¢ IpUMEHEHHEM (HOPMYII, BBIYHCIATH COOTHOIICHUS
MEXKIY IUIOIIAISIMH MOBEPXHOCTEM, o0beMaMu MMOTOOHBIX
MHOT'OTPaHHUKOB

7.15

OnepupoBaTh NOHATUSIMHU: CUMMETpPUS B IMPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (PUTYPBI

7.16

W3BnekaTh, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (urypax, MpeAcTaBICHHYIO Ha
4yepTeKax U pUCyHKax

7.17

HpI/IMeHHTB reoOMCTPHUICCKUC q)aKTBI AJid peHICHUA CTCPCOMETPHUYCCKUX
3aaa4, Mnpeanojararomux HECKOJbKO MIaroB pemcHHsA, CCJIM  YCIOBHA
IMPUMCHCHUS 3aJIaHbI B SIBHOM (1)opMe

7.18

HpI/IMCHHTB HpOCTeﬁHlI/Ie nporpaMMHBIC CpE€ACTBA U  JSJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a1a4

7.19

[IpuBOIUTE MpHMEpPHl MAaT€MAaTHYECKHX 3aKOHOMEPHOCTEM B IPUPOJE H
’KU3HH, PACIIO3HABAThH IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMeHATH MOTyYEHHBIE 3HAHMS HAa MPAKTHKE: aHAJIM3UPOBATH pEabHBIC
CUTYallUU U IPUMEHATH U3yYEHHBIE ITOHATUSA B IIPOLIECCE ITOMCKA PELICHUs
MaTeMaTH4ecKu cHopMyIHpOBaHHON MPOOIEMbI, MOAECTUPOBATH PEATIbHBIC
CUTyallUM Ha S3BIKE I'€OMETPUH, HCCIENOBATh ITOCTPOCHHBIE MOJCIH C
MCIOJIb30BAaHUEM IF€OMETPUUECKUX MOHIATUN U TeOpeM, amnmapara anreopsl,
pemiatb  MpPaKTHYECKUE  3aJayd, CBSI3aHHBIE C  HAXOXKICHUEM
reOMETPUYECKUX BEIUYUH
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IIpoBepsiembie 3JjieMeHThI coaep:kanud (10 kiace)

Kon [IpoBepsieMblIii AJIEMEHT COJIEPHKAHUS
1 Yucna 1 BBIYUCIICHUS
Pammonanbupie uncna. OOBIKHOBEHHBIE W JIECSATUYHBIC JpOOW, IPOLEHTHI,
OecKkOHeUYHbIe MepuoAuueckue apobu. Apudmerudyeckue oOlepanuuu ¢
11 palMoOHaJIbHBIMU  YHUCJIAMH,  IPEoOpa30BaHUS  YHMCIOBBIX  BBIPAKEHUIL.
[Ipumenenue npoGeil M TPOUEHTOB [Jsl pPELICHUS MPHUKIATHBIX 3a1ad W3
Pa3JIMYHBIX OTPACiEll 3HAHUW U PEajbHOW KU3HU
JelictBuTenpbHble  4YKClia. PalMOHAJIbHBIE W HUPPALMOHAIBHBIE  YHCIIA.
19 ApudmeTrrdeckue omepanuu ¢ JAeUCTBUTEIbHBIMU uuciaamu. llpubnmkeHHbIe
' BBIUMCJICHUS, IIpaBWla OKpPYIJIEHUS, IPUKHIKA M OLEHKa pe3yibTara
BBIYMCIICHU N
Crenens ¢ nenbiM nokazateneM. CtanaapTHas ¢opma 3aUCH J1eHCTBUTEILHOTO
1.3 yrcia. Mcmonp3oBanue moaxosimieil (opMbl 3alHCH JEHCTBUTEIBHBIX YUCEI
JUIS peIlieHus] MPAKTHUECKUX 3aa4 U MPEeCTaBICHUS JaHHbBIX
14 Apudmernueckuii KOpEHb HAaTypaJIbHOH  CTETEHH. JeiicTBus c
' apu(METHYECKUMH KOPHSIMHU HATYPAIbHOU CTETICHU
15 CuHyC, KOCMHYC M TaHI'€HC 4YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOI'O apryMEeHTa
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MTPeoOpa3oBaHUs
29 [Ipeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPKECHU. OcHoBHbIE
' TPUTOHOMETpHUECKUE (POpMYIIbI
23 VYpaBHeHMe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellleHHWE HepaBeHCTBa. Meron
' WHTEpBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-paLIMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppaiimoHaNbHBIX YpaBHEHUH U HEPABEHCTB
2.6 Pemennie TpUroHOMeTpHUUECKUX ypaBHEHUIN
57 [IpumeHeHne ypaBHEHUN U HEPAaBEHCTB K PEIICHHI0O MaTeMaTHYeCKHUX 3ajad U
' 3aJa4u U3 pa3IMUHBIX 00JacTel HAYKU M peabHON JKU3HU
3 OyHKIMH U TpaduKh
31 OyHk1Us, cnocoOwl 3ananus Gyaknuu. ['paduk dynknuu. BzaumHo oOpaTHbie
' byHKIIUU
392 OOnacte ompeneneHuss U MHOXKECTBO 3HaueHMH ¢(yHkmumu. Hymm QyHKIum.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. YeTHbIE U HEeUeTHbIe (PyHKINN
3.3 Crenennas (pyHKIMSI C HaTypaJdbHBIM M IIEIBIM TIOKaszareneM. Ee cBoiicTBa u
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rpaduk. CBoicTBa U TpadUK KOPHS N-0i CTETICHU

Tpuronomerpuyeckass  OKPY)KHOCTb,  OIpeJAEJIeHHE  TPUTOHOMETPHUYECKHX

34 o
(GYHKINN 9UCIOBOTO apryMeHTa
4 Hauana matematnueckoro againsa
41 IlocnegoBaTenprHOCTH, CIIOCOOBI 3aJaHUs IOCJIENOBATENbHOCTEH. MOHOTOHHBIE
' MOCJIESOBATEIHHOCTH
Apudmerndeckass U TEOMETPHUECKas MPOTPecCHH. beckoHEeuHO yObIBaromias
492 reomerpuueckas nporpeccus. CyMmma 0€CKOHEUYHO YOBIBAIOIICH T€OMETPUUYECKON
' nporpeccuu. @opmysia CIOXKHBIX IIPOLIEHTOB. MCIIonb30BaHUE IIPOrPECCUM IS
pelIeHHs peasibHBIX 3a7]a4 MPUKIIAIHOTO XapaKTepa
5 MHoecTBa U JOTHKA
MHOXecTBO, oOlepaluyd HaJl MHoOKecTBaMM. Jluarpammbl Oinepa - BenHa.
51 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara g ONUCAaHUs PeajbHbIX
MIPOLIECCOB U ABJICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Onpenenenue, TeopeMa, CleICTBUE, J0Ka3aTEIbCTBO
6 Teopust BEpOATHOCTEHN M CTATUCTUKA
[IpenacraBnenue MaHHBIX C TOMOIIbIO Tabnaui, W jguarpamm. CpenHee
6.1 apudmernueckoe, MeAraHa, HauOoNbllee W HAaUMEHbBIIEEe 3HAYCHHS, pa3Max,
JUCTIEPCHS ¥ CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CrnydaiiHple SKCIEPUMEHTHI (OMBITHI) U CIy4alHbIE COOBITHS. DJIEMEHTapHBIE
coOBITUSA (UCXOJbI). BeposITHOCTh CiTy4aifHOro coOBbITHS. BAM30CTh YacTOTHI U
6.2 BEPOSITHOCTH  COOBITHH. CrnydaiiHple  ONBITBI  C  PAaBHOBO3MOKHBIMU
JJIEMEHTAPHBIMU ~ COOBITUAMH. BepoATHOCTH  COOBITHMII B  ONBITax C
PaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMU COOBITUSMU
63 Omneparuu HajJ COOBITHUSIMU: TEpeceYeHUE, OOBEIUHEHHE, MPOTUBOIIOJIOKHBIE
' coObITHs. Inarpammsl Ditnepa. @opmMyiia cloKeHHsI BEpOITHOCTEH
6.4 VYcioBHas BEPOATHOCTb. YMHOKEHHE BEpOATHOCTEH. JlepeBo ciydallHOTO
' skcniepuMenTa. @opmyria moJHOM BeposTHOCTU. HezaBucuMbie COOBITHS
6.5 KomOunaroproe mnpaBuino ymHoxeHus. IlepectanoBku u daxropuan. Yucno
' couetanuii. Tpeyronpauk [lackans. @opmyna 6bunoma HeioToHa
bunapHblli cinydailHblii ONBIT (MCHBITAaHUE), yclex W Heynada. HesaBucumble
6.6 ucnbiTanus. Cepus HE3aBUCHMBIX UCIHBITaHWN J0 TiepBoro ycmexa. Cepust
HE3aBUCUMBIX HcTbITaHuN bepHymium
Cnyuaitnas BEJINYMHA. Pacnpenencnue BEPOSITHOCTEH. Juarpamma
6.7 pacnpenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHUCIE T€OMETPUYECKOE U
OMHOMHAJILHOE
7 I'eomerpus
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7.1

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IOCKOCTb, MPOCTPAHCTBO.
[lonatne 00 aKCHMOMAaTHYECKOM TIIOCTPOCHUH CTEPEOMETPHH:  AKCHOMBI
CTEepEOMETPHUU U CIEACTBHS U3 HUX

7.2

B3aumHoe pacmnosiioxkeHue TOpSMbIX B IPOCTPAHCTBE: MEpeceKaroIuecs,
MapajuiedbHbIE W CKpEIIMBAarOIIMeECs IpsMblie. [lapannenpbHOCTh MNpPSIMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: TMapajulelibHble IMpsMble B IPOCTPAHCTBE,
MMApAIUIENBHOCTD TPEX MPSIMBIX, NAPALICIBHOCTh NPSAMONW U IJIOCKOCTH. YTJIBI €
COHAIIPABJIICHHBIMH CTOPOHAMH, Yroll MEXIy TMpSMBIMH B IPOCTPAHCTBE.
[TapannenpHOCTh  IUIOCKOCTEM:  MapajulelibHbIE  IUIOCKOCTH,  CBOMCTBA
napajuienbHbIX iockocted. [Ipocreiimne mnpocTpaHCTBEHHbIE (GUIYphl Ha
TUTOCKOCTH: TETPadAp, KyO, mapajiesienure i, IOCTPOSHUE CeUeHUI

7.3

[lepneHMKYIAPHOCTh HPSAMOM M IUIOCKOCTH: NEPIEHAMKYJSPHBIE IIpSMBIE B
IIPOCTPAHCTBE, MpPSAMBIE IApAJJICIBHBIE M NEPIEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYJSIPHOCTH IPSAMOM M IUIOCKOCTH, TEOpeMa O IpsSMOH
NEPIEHIUKYJIAPHON IUIOCKOCTU. YTJIbI B IIPOCTPAHCTBE: YroJ MEXIY NPSIMOU U
IJIOCKOCTBIO, JIBYTPAHHBIMA ~ yroJl, JIMHEWHBIA YroJl JABYTPAaHHOIO  yIIa.
[lepnieHIUKYNAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH J0 MJIOCKOCTH, PACCTOSHUE
OT TpsSMOH /O  IUIOCKOCTH, TPOEKIUs  (GUrypsl HA  IUIOCKOCTb.
[lepneHIUKYNIAPHOCTh  IUIOCKOCTEH: MPHU3HAK MEPHEHIUKYIAPHOCTH  [BYX
mockocteil. Teopema o Tpex MepreHIuKyisipax

7.4

IIoHsATHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIMYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yrospHas
NpU3Ma, TPAHU U OCHOBAHUS MPHU3MBI, MIPsIMasi U HAKJIOHHAs MPU3MBbI, OOKOBas U
[IOJIHAsl ~ TOBEPXHOCTb  IPU3MBL. [Tapamnenenurnen, IPSIMOYTOJIBHBIN
napajuiejenumne] u ero ceoicrsa. Ilupamuaa: n-yronpHas nupaMuja, TpaHd U
OCHOBaHUE MUpaMH/ibl, O0KOBas U MOJHAsI HIOBEPXHOCTh MUPaMU/Ibl, TPaBUIbHAS
U YyCEUYEHHas MNHUpamMuAa. OJIEMEHTHl NpHU3Mbl U nupamuisl. lIpaBuinbpHbIE
MHOT'OTPaHHUKH: MOHATHE IIPABUIBHOIO MHOIOTPaHHUKA, [IPAaBUJIbHASA IIPU3MaA U
MpaBUJIbHAsA TNHpaMUJA, NPABWIbHAS TPEYrojbHas INHUpaMUAa W NPABWIBHBIN
TeTpa’ap, KyO. IlpeacraBieHune O MNpaBHWIBHBIX MHOTOTPAHHUKAX: OKTAdIp,
nojexasap u ukocas CedeHus MPU3Mbl U TUPAMU/IBI

7.5

CI/IMMCTpI/ISI B TIPOCTPAHCTBC. CUMMCTPHA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
TIIIIOCKOCTH. OIEeMEHTBI CUMMETpUM B IHpaMHIaAX, MHapaJjuICaCruicaax,
IpaBHUJILHBIX MHOTOTpaHHUKAaX

7.6

Bbruuciienue 31€MEHTOB MHOTOIpaHHMKOB: pebpa, n1uaroHaiu, yrisl. [lnomans
OOKOBOIl TIOBEPXHOCTH U IOJHOM TMOBEPXHOCTH NPSIMON MNPU3MBI, IUIOMIAlb
OCHOBaHUH, TeopeMa O OOKOBOW IMOBEPXHOCTH MpsMON mpu3Mbl. Ilmomane
OOKOBOIl TIOBEPXHOCTH M TIOBEPXHOCTH NPAaBUIBLHOM NHUpaMHUAbI, TEOpeMa O
wiomaan yceueHHo nupamunabl. [lonstue o0 oObeme. OObeM NUpPaMUIBI,
MIPU3MBI

7.7

[MomoOuble Tema B mpocTpaHcTBe. COOTHOUICHHS MEXKIY —IUIOMIAIsIMHU
MMOBEPXHOCTEH, 00beMaMH MOAOOHBIX TET
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IIpoBepsiemble TPeOOBaAHMS K Pe3yJbTAaTAM OCBOEHHSI OCHOBHOM
o0pa3zoBarenbHOi nporpammsl (11 kiaacce)

Kon [TpoBepsieMble IpeAMETHBIE PE3YJIbTAThl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHON MPOTPaMMBbI CPETHETO 001IeT0 00pa3oBaHus
pe3yibTara
1 Yucna u BIYUCICHUSA
OnepupoBaTh NOHATHUSMU: HATypallbHOE, IIEJIOE YHCJIO; HCII0JIb30BATh
1.1 IPU3HAKK JEIMMOCTH LEJbIX YHUCEJ, pa3joKEeHHWE YUClIa Ha IMpOCThIe
MHOKUTENH JUIsl pELICHUs 3a]1a4
1.2 OnepupoBatrh MOHATHEM: CTEIIEHD C PALlMOHAJIBHBIM [10KA3aTEIEM
13 OmnepupoBarh NOHATHAMHU: JIOTapu(M YnCIIa, TECITUYHBIE U HATypalbHbIC
' Jorapudmpl
2 VYpaBHEHUS U HEPAaBEHCTBA
IIpuMeHsATH CBOMCTBA CTENEHM Uil MpeoOpa3oBaHUsl BbIPAKEHUI,
2.1 ONEpUPOBATh TMOHATUSMU: ITIOKA3aTEIIbHOE YPaBHEHHE U HEPaBEHCTBO;
pelaTb OCHOBHBIE THUIIbI [TOKa3aTeIbHbIX YPAaBHEHUI U HEPABEHCTB
BeinmonuATe npeoOpazoBaHMs BBIPAKEHHUM, COAEp)KalMX JiorapuMbl;
2.2 OTIEpUPOBATh MOHATUSAMU: JIOTapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOrapU(PMHUUECKUX YPAaBHEHUH U HEPABEHCTB
2.3 HaxoauTs perieHns NpocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHUI U €€ pelleHUE;
2.4 UCIOJIb30BAaTh  CUCTEMY  JIMHEWHBIX  YpPaBHEHMH Uil pEIICHHUs
MIPaKTUYECKHX 3ajau
25 Haxomute  pemieHuMss  mpocTEMIIMX  CHCTEM M COBOKYIIHOCTEH
' palOHaIbHBIX YPABHEHUN U HEPABEHCTB
MogenupoBaTh peajibHble CHTyalldd Ha SA3bIKE aureOpbl, COCTaBIATH
2.6 BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI MO YCJIOBHUIO 3aJauH,
HCCIIEI0BATh MOCTPOSHHBIE MOJIENH C HCIIOJIb30BAaHUEM ariapara ajireopbl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATHAMU: TepUOAUUECKass (DYHKIHS, MPOMEKYTKU
31 MOHOTOHHOCTH (DYHKLMH, TOUYKH 3KCTpeMyMa (YHKIHMH, HauOosblee U
' HauMEHblIee 3HaUeHUs] (PYHKIMU HA MPOMEXYTKE; MCIIOIb30BaTh MX JUIS
uccienoBaHus QyHKINH, 3aJaHHOU rpadukoM
OmnepupoBarh MOHATUAMH: TPadUKH MMOKA3ATEIHHOU, JIOTApUPMUIECKON U
3.2 TPUTOHOMETpUYECKHX (DYHKIMI; u300pakaTb MX HAa KOOPIUHATHOM
IUIOCKOCTH M UCIOJIb30BATh JJISl PEIIEHUS] YPaBHEHUI U HEPAaBEHCTB
N3o0pakaTh Ha KOOPAWHATHOM IIJIOCKOCTH TpauKd  JIMHEHHBIX
3.3 YPaBHEHUH M HCIIOJIb30BaTh HUX [UISl PEIIEHUS CHCTEMbI JIMHEHHBIX

YpaBHEHUU
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Ucnonp3oBathk rpaduku QyHKUMA IS HCCIEAOBAaHUS MPOLECCOB H

3.4 o
3aBUCUMOCTEH 13 JPYruxX y4eOHBIX TUCIHUILINH
4 Hauana maremaTn4eckoro aHanusa
OnepupoBaTh MOHATHAMU: HENpepbIBHAs  (YHKLUMSA, I[POU3BOAHASA
4.1 (GYHKLIMHK; WCIOJNB30BaTh TI'EOMETPUYECKUH H  (DUBWYECKHHA  CMBICI
IIPOM3BOIHOM IS pelIeHus 3a1a4
492 HaxomauTe  mpoOM3BOJIHBIE  AJIEMEHTApHbIX  (DYHKIMI,  BBIYUCIATH
MIPOU3BO/IHBIE CYMMBI, IIPOU3BENICHHS, YACTHOTO (PYHKIIUH
Hcnonp3oBaTh  NMPOM3BOAHYIO S WCCIeAOBaHUS  (QYyHKIMHM  Ha
4.3 MOHOTOHHOCTb U IKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIEIOBaHUS K
MOCTPOSHHIO TPpahuKOB
44 Vcnonp30BaTh MPOU3BOIHYIO Ui HAXOXKICHHUS HAWIYUIIETO PEUICHUS B
' IPUKIIAJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKHUX, 3a1auax
45 OnepupoBaTh NOHATHAMU: TepBOOOpa3Has W MHTErpaj; I[OHMUMAaTh
' reOMETPUUECKUH B (PU3MUYECKHIA CMBICI HHTETpajIa
46 HaxoauTs mepBooOpa3Hble 3JIeMEHTAapHBIX (YHKIWH, BBIYUCIIATH HHTETPaIl
' o ¢popmyne HproToHa - JleitOuuma
47 Pemrate npuxiagHble 3a7auu, B TOM YHCIE COLMATbHO-I)KOHOMHYECKOTO U
' (u3MYECKOTo XapakTepa, CPeICTBAMU MaTEMATUYECKOTO aHAIN3a
5 Teopust BeposiTHOCTEN M CTAaTUCTUKA
51 CpaBHMBAaTh  BEPOSTHOCTM 3HAUEHUH  CIy4alHOM  BEIMYMHBI  I10
' pacripeieIeHUI0 MK C TOMOIIBIO AHarpaMm
OnepupoBaTh MOHATHEM MAaTEMAaTUYECKOTO OXHIAHUS, TPHUBOAHUTH
59 IIPUMEPBI TOTO, KaK MPUMEHSETCs] MaTeMAaTHYEeCKOe OXKUIaHHUE CIydaiHOM
' BEIMYMHBI, HAXOIUTh MAaTeMaTHUECKOE OXHJIaHHE TI0 JAHHOMY
pacripeieIeHUI0
5.3 HmeTtsb nmpeacTaBieHne o 3aKOHe OOJIbIINX YHCEeT
5.4 Hmetsb nmpeacTaBieHre 0 HOpMaJIbHOM pacIpeesieHIH
6 I'eomeTpus
OnepupoBaTh MOHATUAMHU: LMWIMHAPUYECKAs MOBEPXHOCTh, 00pa3yloline
6.1 MWINHAPUYECKOW TIOBEPXHOCTH, IWIMHAP, KOHHYECKAs IOBEPXHOCTD,
' oOpasylomue  KOHMYECKOW  TOBEPXHOCTH, KOHYC,  cdepuueckas
MIOBEPXHOCTh
6.2 Pacrnio3naBath Tena BpameHus (IMIIMHAP, KOHYC, cepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYSHHS TEJl BPALICHUS
6.4 KnaccuguupoBaTs B3aMMHOE PacHoIOkKeHHUE CPephl U TNIOCKOCTH
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6.5

OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTa,
BBICOTA CETMEHTA, LIApOBOI CIIOM, OCHOBAaHUE ILIAPOBOIO CJIOS, BBICOTA
IapOBOTO CJIO0S, IIAPOBOM CEKTOP

6.6

Boruncnsate 00beMbl M IJIOMAAM TOBEPXHOCTEH Ten  BpallCHHUS,
TEOMETPHUUYECKUX TEJl C MPUMEHEHHEM (popMy

6.7

OnepupoBarh MOHSATHSIMH: MHOTOIPDAaHHHUK, BIHCAaHHBIH B chepy u
OIMCAHHBIN OKOJIO cepsl, cepa, BIHCaHHAST B MHOTOTPAHHUK WJIH TEJIO
BpalICHUs

6.8

BbIaucisTh COOTHOIIEHUST MEKTY TUIOIIAISIMH TTOBEPXHOCTEH U 00beMaMu
HOJTOOHBIX TEN

6.9

N3o0paxkaTh m3ydaemble (UTYpBI OT PYKH U C IPUMEHEHHEM MPOCTHIX
YEPTEIKHBIX UHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXKHM M3 PUCYHKOB IPOCTHIX
00BEMHBIX (HUTYp: BHJI CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHS Tel
BpalICHUA

6.11

W3Bnekatb, WHTEPIPETHPOBATH MU MPEOOPa3OBHIBATH HHQPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (uUrypax, MpeACTaBICHHYIO Ha
YyepTekax U pUCyHKax

6.12

HpI/IMeH}ITB reoOMCTPpHUICCKUC (I)aKTBI AJId peHICHUA CTCPCOMETPHUYCCKUX
3aaa4, Mnpeanojararomux HECKOJbKO IMaroB peucHus, €CIU YCIOBHUA
IMPUMCHCHUS 3a/IaHbI B SIBHOM (bopMe

6.13

OHepI/IpOBaTB MOHATHUEM: BEKTOP B IPOCTPAHCTBC

6.14

BI)IHOJ'IHS[TI) ﬂeﬁCTBHﬂ CJIOXKCHU BCKTOpOB, BbIYUTAHUA BeKTOI)OB nu
YMHOXEHHSI BEKTOpa Ha YHCIO, OOBSACHATh, KAaKUMU CBOMCTBAMU OHHU
o0JagaoT

6.15

[IpumeHsTh NpaBUIIO Napasuieenue1a Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATHUAMU: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOPA, PABCHCTBO BCKTOPOB, KOOPAWHATBHI BEKTOPA,
yroia MCXKIOY BCKTOpaMH, CKaJIIpHOC IMPONU3BCACHUC BEKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJTAHAPHBIC BEKTOPbI

6.17

HaXOIlI/ITB CYMMY BCKTOPOB H HNPOU3BCIACHUC BCKTOpPAa HA YHCIIO, YT'OJI
MCKAY BCKTOpaMH, CKAJIIAPHOC IPOU3BCACHUE, paCKIaJdblBaTb BEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaAM

6.18

3a,Z[aBaTL IJIOCKOCTh YPABHCHHUEM B IICKB.pTOBOfI CUCTCMEC KOOpAUHAT

6.19

Pemate npocreifiine reoMeTpuyeckue 3aaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOTO METO/Ia

6.20

PemraTs 3aJa4yd Ha A0Ka3aTCIbCTBO MAaTEMAaTHYCCKUX OTHOIICHUN H
HaXOXJACHUC TCOMCTPHUYCCKUX BCIIMYHUH I10 06pa3uaM W aJIrOpuTMam,
IIPUMCHA HN3BCCTHBIC METObI npu PEIICHUHA CTaHOJAPTHBIX
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MaAaTEeMAaTHYCCKUX 3aJda4

[IpumensTh mpoCTEiillive MNPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-

6.21
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIIEHUN CTEPEOMETPUUECKUX 3a]1a4
6.22 [IpuBoAMUTE NpHMEPBHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJAE U
' KU3HU, pacllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUN B UCKYCCTBE
[IpuMeHsITh MONy4YEeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTYyallUU U IPUMEHSTh N3y4YEHHbIE TIOHATHS B MPOLIECCE NTOMCKA PEILIeHUs
MaTeMaTH4eCKU C(OPMYITHMPOBAHHON MPOOIEMBI, MOJICTTMPOBATEH PEAbHbIC
6.23 CUTyallUl Ha SI3bIKE T'€OMETPUH, MCCIEJOBATh MOCTPOCHHBIE MOJEIH C
HCII0JIb30BAHUEM I'€OMETPUUECKUX NOHATUN U TEOpEM, almapara anreopsl,
pemiaTb ~ MpaKTMYECKHE  3aJjaud, CBA3aHHBIE C  HaXOXJIEHUEM
reOMETPUUECKUX BEJIUYUH
IIpoBepsiemble 3jieMeHTHI coaep:kanus (11 kaacc)
Kon IIpoBepsieMblii 37IeMEHT cCoJepKAHUs
1 Yucna u BBIYUCICHUS
11 Harypanbhble u nesnslie yncina. [Ipu3Haku eTuMOCTH LeNbIX YHcel
1.2 Crenens ¢ pamoHaIbHBIM ITOKa3areneM. CBOWCTBA CTENIEHH
1.3 Jlorapudm yncna. JlecaTuuHble U HaTypajIbHbIE JOrapu(MbI
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 [IpeoGpa3oBanue BbIpaxeHUH, coaepKaluX JOrapupmbl
29 [IpeoOpa3oBanue BbIpaKEHUH, COAEpXKAIIUX CTENEHU C PalUOHAIbHBIM
' IIOKa3aTesIeM
2.3 IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUs U HEPABEHCTBA
26 Cucrembl JTMHEHHBIX ypaBHEHWH. PellleHMe NpUKIAaIHBIX 331ad C ITOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl 1 COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUMH, CUCTEM M HEPABEHCTB K PEIICHHUI0O MAaTEMaTUYECKUX
' 3aJa4 M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U pealbHOW XKU3HU
3 OyHK1IUU U Tpaduku
Oynknusa. [lepuonnueckne QyHkmuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKITUH.
3.1 MaxkcuMyMbl 1 MUHUMYMBI QyHKUuMu. HanOomnbllee M HaMMeEHblIee 3HAUCHHE

(GyHKIIMH Ha IPOMEKYTKE
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3.2

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpaduKu

3.3 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
34 Hcnonp3oBanue rpadukoB (YHKIMNA JUISI PEUICHHUS YPAaBHEHUH W JMHEHHBIX
' CUCTEM
Hcnonb3oBanue rpadukoB (QyHKIUE JUId  MCCIEJOBAaHUS IPOLIECCOB U
3.5 3aBHCUMOCTEH, KOTOPbIEe BO3HUKAIOT MPHU PEIICHUH 3a/1a4 U3 APYIHX Y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU
4 Hagana maTemMaTnyeckoro aHaausa
4.1 HenpepsiBHble pyHKIIMU. MeTOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB
4.2 ITpouzBosnnas Gpynkuuu. ['eomerprueckuii 1 GU3NIECKU CMBICI TPOU3BOIHOM
43 IIponsBosHble 3neMeHTapHbIX (yHKUUNA. DOpMysbl HAXOXKACHUS MPOU3BOAHOMN
' CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHI
[IpumeneHre NPOU3BOAHOM K HCCIEIOBAaHUI (PYHKIHMH Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxokaeHne HanOoJbIlIero U HaMMEHBIIEro 3HAueHUs (PYHKIUH
Ha OTpE3Ke
[IpumeHeHre TNpPOM3BONHOM I HAXOXKIEHWS HAWIyYIIEro pELIEHUS B
4.5 NPUKIAAHBIX 3a/Jadax, IS ONpENEIeHUs CKOPOCTH Mpolecca, 3aJaHHOTO
¢bopmyoit unu rpadukom
4.6 IlepBooOpasnast. Tabnuna nepBooOpa3HbIX
47 WuTterpan, ero reomeTpuueckuil 1 ¢pu3nveckuil cMbici. Beluncienue nHTerpaita
' o Gopmyne HoroToHa - JleitbHuma
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
YucnoBble XapaKTEPUCTUKHU CIy4alHBIX BEJIMYUH: MaTeMaTUYECKOE OKHJIaHUE,
Jucrepcuss M CTaHJAapTHOE  OTKIOHeHue.  [lpumepbl  mpUMeHEHHs
51 MaTEeMaTHYeCKOro OKUIAaHMs, B TOM YUCIIE B 3a/ladaX U3 MOBCEIHEBHOM >KHU3HH.
' MaremaTHueckoe OXuJaHue OMHApHOH CilyyailHOM BelIWYMHBI. MaTeMaTuieckoe
OXKUJAaHHE CYMMBI CIlydallHbIX BeJNMYMH. MareMaTH4ecKoe OXXHJIaHue u
JHCTIEPCUsl TEOMETPUYECKOT0 U OMHOMHUAIBHOTO PacIpeieeHHH
59 3aKkoH OOJBIIMX YUCEN U €ro posib B HayKe, IpUpoie U obmecTse. BeiOopouHbIit
METOJI UCCIIENOBAaHNH
[IpuMepsl HENpepbhIBHBIX CIy4alHBIX BeNWYHMH. lIoHATHME O IIIOTHOCTH
5.3 pacnpeneneHus. 3adaud, MPUBOASIIME K HOPMAJIbHOMY pacCHpElENICHHUIO.
[TonsiTHIE 0 HOPMAJIBHOM paCIpPECIICHUN
6 I'eomerpus
[unuuapudeckas MOBEPXHOCTb, 00pa3yroIlue HWIMHIAPUYECKOH MOBEPXHOCTH,
6.1 OCh IWJIMHIPUYECKON moBepxHOCTH. IlmmuHap: ocHoBaHus W OOKoBas

MOBEPXHOCTh, 00pa3ykoIas U 0Ch, TUIOIIA/(b OOKOBOH U MOJHON MOBEPXHOCTH

23



Konnyeckass moBepXHOCTh, OOpa3yroline KOHHYECKOW IOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM IOBEpXHOCTH. KOHyC: OCHOBaHHME U  BEpIUHHA,
oOpasyromas U 0Ch, IJIOMIATb OOKOBOW M TOJHOW TMOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yrolye 1 BEICOTa, OCHOBaHUS U OOKOBAast MOBEPXHOCTh

6.2

Chepa wm map: ueHTp, paamyc, AWAMETP, IUIOMIATL MOBEPXHOCTU C(hEpHl.
6.3 B3aunmMHoe pacrionoskeHue cepbl U IIOCKOCTH, KacaTelbHask TUIOCKOCTh K cdepe,
mwIomaab cheps

6.4 N3006paxeHue Ten BpalleHus Ha MII0CKOCTH. Pa3BepTka nuinuHapa U KOHyca

KOM6I/IHaI_II/II/I TEJI BpalllCHUA W MHOI'OI'PaAaHHHKOB. MHOFOFpaHHI/IK, OITMCAaHHBIN

6.5
okoJio chepsl, chepa, BiMcaHHAsT B MHOTOTPAHHUK, WM TEJIO BPAIlCHUS

[Tonstre 06 oobeme. OCHOBHBIC CBOMCTBa 00BEMOB Tell. Teopema 00 oObeme
6.6 MPSIMOYTOJIBHOTO Tapajjiesienumnea u ciaeactsus u3 Hee. O0beM IWIMHIpA,
KoHyca. O0beM mapa u miomanb chepsl

[TogoOubie Tema B mnpocTpancTBe. COOTHOWICHHUS MEXKAY IUIOLIAISIMU

6.7 .
MOBEPXHOCTEN, 00BbeMaMH MOAOOHBIX TET
6.8 Ceuenust nunuHApa (MapasieNbHO U MEPHEHAUKYISIPHO OCH), CEYEHHUS KOHYca
' (mapasnienbHOEe OCHOBAHUIO U MIPOXOJSIIEE Yepe3 BEPIINHY), CEUCHHS I1apa
BekTop Ha mimockoct u B npocTtpancTBe. ClIOKEHHE U BBIYUTAHHUE BEKTOPOB.
6.9 YMHOKeHHe BEKTOpa Ha uncio. PaznoskeHne BeKTopa Mo TpeM HeKOMIUIaHAPHBIM
' BektopaM. [IpaBuno mapamenenunena. PemeHune 3amad, CBSI3aHHBIX C
MIPUMEHEHHEM TTPaBIII JHUCTBHI C BEKTOpaMHU
[IpsmoyronbHas cucTeMa KOOpPAMHAT B TpOcCTpaHCTBe. KoopauwHaTel BeKTOpa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATaX. YToil Mexay Bekropamu. CkaispHoe

[IPOU3BEICHNE BEKTOPOB. BrIunciaeHne yriioB MeX1y MPSAMBIMU U INIOCKOCTSMU.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4

MNEPEYEHD (KOAU®UKATOP) MPOBEPSAEMbBIX TPEGOBAHUI K
PE3YJIBTATAM OCBOEHUMS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI
CPEJHEI'O OBIIEI'O OBPA30BAHUSA U OJIEMEHTOB COAEPKAHUS 110
MATEMATHUKE

JUia mpoBeneHus €IUHOrO0 TOCYJapCTBEHHOTO JK3aMeHa 1o Martemaruke (manee - EI'D mo
MaTeMaTHUKe) UCIOJb3YeTCs MepeueHb (KoaupukaTop) MpoBepsieMbIX TpeOOBaHUIl K pe3ylbTaTam
OCBOCHMS OCHOBHOI 00pa3zoBaTeIbHON MPOrpamMMbl CPEAHEro OOIIero o0pa3oBaHMs U AIIEMEHTOB
conepskanus. [Ipu nposenenuu EI'D no maremaTike 6a30BOro ypoBHS U3 nepeyHs (koaudukaropa)
BBIOMPAIOTCS MO3MIMU, COOTBETCTBYIOIIME (enepanbHOl pabouell mporpaMme M0 MaTeMaTHKe
(6a30BBIi YPOBEHB)
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IIposepsiembie Ha EI'D no matemaTnke TpeOOBaHUSA

K pe3yJIbTaTaM OCBOCHHsS OCHOBHON 00pa30BaTeIbHOM NMPOrpaMMbl

cpeaHero o01ero oo0pazoBaHus

Kon
IPOBEPSAEMOTO
TpeOOBaHMS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yabTaTaM OCBOCHHUS
OCHOBHOHM 00pa3zoBaTeIbHON MPOTrPaMMBbl CPEAHET0 O0IIEro 00pa3oBaHUS

1

Bnagenue Meronamum J0Ka3aTeNbCTB, AJIrOPUTMAMM PEIICHUSA 3aad;
yMeHue (QOpMYIHUpPOBaTh M ONEPUPOBATh IMOHATUSAMHU: OIpEIeICHHE,
aKcuoma, Teopema, CIEICTBHE, CBOWCTBO, IPHU3HAK, J0KA3aTelIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; NPUMEHSTh MX; YMEHHUE (POpPMYyIUpOBaATH
o0paTHOE M NPOTUBONOJIOKHOE YTBEP)KACHUE, HNPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEDPBI, MCIOJB30BaTh METOJ MaTEeMaTH4YECKOM WHAYKIWH;
IIPOBOAMTH JI0KA3aTeIbHbIE PACCYXKACHUS IIPU PELICHNUH 3a/1a4, OLICHUBATh
JIOTUYECKYIO  IIPaBUIIBHOCTb  PACCy)KIEHHW; YMEHHME OIEpPHUpPOBAThH
MOHATUSIMHU: MHOKECTBO, IOJMHOYKECTBO, ONEPALMHM HAJl MHOKECTBAMU;
YMEHUE  MCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar Ui
OIMCaHUs PEATBHBIX MPOLIECCOB U ABJICHUN U IIPU PELICHUH 33]a4, B TOM
qHcie U3 IpYruX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHSATHIMHM:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha MIIOCKOCTH; YMEHUE 3a/1aBaTh
Y OIMHMCBIBAThH TPpadbl Pa3ITUUHBIMU CIOCO0AMH; HCIOJIB30BATh Ipadbl MpH
pelLIeHnH 3a1a4

YMeHune onepupoBaTh MOHATHUSMU: HATypajJbHOE YHUCIO, LEN0E YHCIIO,
CTENEHb C LETBIM MOKa3aTeJIeM, KOpEeHb HAaTypajJbHON CTETEHH, CTENEHD C
palMOHANBHBIM MMOKA3aTENEeM, CTENEHb C JACHCTBUTEIBHBIM MOKa3aTeleM,
norapuM YHCIa, CHHYC, KOCHHYC M TAHTEHC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK MO MOAYJIO, PALMOHAIBHOE YHUCIO, HPPAUOHAIBHOE YHCIIO,
MHOXXCCTBa HATypaJbHBIX, NLCJbIX, pPAlUOHAJIbHBIX, JlGﬁCTBHTGJ'II:HLIX
qHcell; YMEHHE HCIOIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIITNI OOIIIHiA
JENUTENIb W HaWMeHbIee oOiiee KpaTHoe, anroputMm EBknmma mpu
pelieHnu 3a7ayd; 3HaKOMCTBO C Pa3JIMYHBIMHU MO3UIIMOHHBIMU CHCTEMaMH
CUHCJICHUA; YMCHHEC BBITIOJHATH BBIYMCIICHUC 3HAUCHUI U Hp606p330BaHI/I${
BBIpOXEHUI CO CTenmeHsAMH M Jorapupmamu, mpeoOpa3zoBaHus APOOHO-
panrOHaJIbHBIX BBIpEl)K@HHfI; YMCHUC OIICpHUpOBaATH IIOHATUAMMU.
MOCNE0BATEIbHOCTh, apu(MeTHUecKas TMpOrpeccus, TeoMeTprUecKas
nporpeccusi, OECKOHEYHO yObIBaroIlas TI'e€OMeTpHuYecKas MpOorpeccus;
YMEHHUE 3a/laBaTh IMOCJIEJOBATEIbHOCTH, B TOM YHUCJIE C TMOMOUIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONEePUPOBATH MOHITHIMH: KOMIUIEKCHOE
YUCJIO, COMNPSDKEHHBbIE KOMIUIEKCHBIE 4YHCIA, MOJYJb M apryMeHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amUCH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyueckasi, TPUTOHOMETpUYECKass U anredpandeckas); yMeTb
IIPOU3BOJUTH apI/I(l)MeTI/I‘—IeCKI/Ie }ICI)’ICTBHSI C KOMIUICKCHBIMH YHCJIaMU,
MNPUBOAUTH NPUMEPBI UCIIOJIb30BAHNA KOMIUICKCHBIX YUCCII; OIICPUPOBATH
MOHATUSIMH: MaTtpumla 2 X 2 u 3 X 3, omnpeneiuTeslb MAaTpPHIIbI,
FGOMeTpI/I‘IeCKHﬁ CMBICJT OIIPCACIIUTCIIA

YMeHue olnepupoBaTh IOHATHUAMM: PALUOHAIBHBIC, HPPALMOHAIBHBIE,
NOKa3aTeIbHble, CTENEHHbIC, JIorapuMUYecKue, TPUTOHOMETPUUYECKHE
YpaBHEHUS M HEPABEHCTBA, HUX CHUCTEMbI; YMEHUE OIEpPUPOBATH
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MOHATUSIMHU: TOXJAECTBO, TOXIECTBEHHOE MpeoOpazoBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpPaBHEHUH U HEPABEHCTB, PaBHOCUJIHHOCTD
YpaBHEHUI, HEPaBEHCTB W CHUCTEM; YMEHHE pelllaTh YpaBHEHHS,
HEPaBEHCTBA U CHUCTEMBI C IIOMOIIBIO PA3IMYHBIX IPUEMOB; pEIIATh
YpaBHEHUS, HEPABEHCTBA U CHUCTEMbl C TApaMeTpPOM; MPUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CHUCTEMbI JUJIsl PELICHUS MaTEMaTHYECKUX
3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKH U pealibHOM JKU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (QYHKLIHSA, YETHOCTb (DYHKIMH,
NEPUOUYHOCT (DYHKIIMHM, OTPAHUYEHHOCTh (YHKIHUH, MOHOTOHHOCTH
GyHKIMH, KCTpeMyM (yHKIMM, HauOosblllee M HaUMEHbIIEe 3HauCHUs
(GyHKIMK Ha MPOMEXKYTKE, HeTpephIBHASA (YHKLHUS, aCUMIITOTHI Tpaduka
¢GbyHKLIMHU, TepBas M BTOpas NPOM3BOJAHAS (YHKLUHU, T€OMETPUUYECKUN U
¢u3n4YecKuii CMBICT TMPOW3BOAHOHN, MEpBOOOpa3HAas, ONpPENEICHHBIN
UHTErpaj; YMEHHME HaXOAMThb AaCHUMITOTHI rpaduka (QyHKIUM;, yMEHHE
BBIUUCIISATh  NPOMU3BOJAHBIE CYMMBI, [POM3BEACHMS, YACTHOTO H
KOMIO3ULMU (YHKIMHA, HaXOIUTh ypaBHEHUE KacaTeNbHOW K Ipaduky
(GyHKIMW; YMEHHE HaxXOJUTh IPOHU3BOTHBIC AIIEMEHTAPHBIX (YHKINH;
YMEHHE HCIOJIb30BaTh MPOU3BOJHYIO ISl HCCIEAOBAaHUS (DYyHKIIMIA,
HaXO/JWTh HAWOONbIINE W HAaUMEHbBIINE 3HAYCHUS (YHKIHIA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCHOJb30BAaHMEM almapara MaTeMaTHYecKOro
aHaJln3a; MPUMEHATh IPOU3BOJHYIO Ul HAXOXKJIEHUS HAWIYdIlero
pelieHsl B NPUKIAJHBIX, B TOM YHUCJIE COLHUAIbHO-KOHOMHUYECKUX U
(bu3MYecKUX 3a/layax; HAXOJUTh IUIOMIAA U 00BEMbI (PUTYpP C TTOMOIIBIO
UHTErpana; MPUBOAUTH NPUMEPHl MAaTEMATHYECKOTO MOJEINPOBAHMS C
MOMOUIBI0 AU PepeHInanbHbIX YPAaBHEHUN

YMeHue oneprupoBath NOHATUAMU: TpaduK YHKIMH, oOpaTHas QyHKIIMS,
KoMMo3uuus (QyHKIMM, TuHeWHas QyHKOUSA, KBajpaTHuHas (YHKIMA,
panyoHanbHas (YHKUUS, CTeNeHHass (QYHKIUS, TPUTOHOMETPUUYECKHE
¢byHK1IMU, OOpaTHbIE TPUTOHOMETpHUYECKHE (DYHKIMM, MOKa3aTelabHas U
norapu@muueckas (QYHKIUM, YMEHUE CTPOUTh TpaduKU H3YUEHHBIX
GyHKUMHA,  BBINONHATH  MpeoOpa3oBaHus  rpadukoB  (QyHKIMIA,
UCIOJIb30BaTh I'pauKH JUIsl U3YUYEHHs MPOIECCOB U 3aBUCHMOCTEH, MpH
pelIeHnH 33734 U3 JIPYTMX Y4eOHBIX NPEIMETOB M 3ajay U3 pealbHOM
KU3HU; BBIpaKaTh (QOpMyJIamMH 3aBHCHUMOCTH MEXAY BeIMYUHAMU;
UCIOJIb30BaTh CBOMCTBA W Tpaduku QyHKIMHA AT pelieHus] ypaBHEHHI,
HEpaBeHCTB M 3aJauy C MapaMeTpamu; u300paxkaTb Ha KOOPAMHATHOM
IIJIOCKOCTH MHOYECTBA PEIICHUN YpPaBHEHUHN, HEPABEHCTB M UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/Jaud pa3HbIX TUIOB (B TOM YHCIE Ha
MPOIICHTHI, JOJIU M YacTH, Ha JBWKEHHUE, pabOTy, CTOMMOCTh TOBAapOB H
yCIyT, HAJOTH, 3a7a4yd U3 00JacTH YIpaBlICHUs JTUYHBIMU U CEMEUHBIMU
(vHAaHCAMM), COCTABJISITh BBIPAKCHMS, ypAaBHECHHs, HEPABEHCTBA M HX
CUCTEMBI IO YCIIOBHUIO 33Jlauyd, MCCIEAOBATh IOJYYEHHOE pPELICHUE U
OLICHHMBATh MpPaBAONOJ0OHOCTh PE3YyIbTaTOB; YMEHHE MOJAEIUPOBATH
peanbHbIE CHUTYallMM HAa SI3bIKE MaTeMaTHKU;, COCTABIISTH BBIPAXKECHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI M0 YCJIOBHIO 337a4l, UCCIEI0BATh
MOCTPOCHHBIE ~ MOJENM C  WCIOJb30BAHMEM  ammapara  aireOphl,
WHTEPIPETUPOBATH MMOTYYEHHBIN pe3yabTaT
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YMeHne onepupoBaTh MOHATUSAMH: CpeiHee apupMETHYecKoe, MeIuaHa,
HauOOoJbIlIee U HAUMEHBIIICE 3HAYCHUS, pa3Max, JUCIECPCHS, CTaHIaAPTHOE
OTKJIOHEHHE YHCJIOBOTO HabOpa; YMEHHE H3BIJIEKaTh, WHTEPIPETHPOBATH
nH(OpMAIIHIO, MPEACTABICHHYIO B Ta0NHIIAX, HA AUArpaMMax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA PEalbHBIX MPOIECCOB U SBICHUM; MPEICTABIAThH
uHQOpPMALIMI0O ¢ TIOMOIIBIO TAOMUI] ¥  JUarpaMM; HCCIIEIOBATh
CTaTUCTHYECKUE JaHHBIC, B TOM 4YHCIE C NPUMEHEHHEeM TrpaduuecKux
METOJIOB U DJIGKTPOHHBIX CPEJCTB; TpadUueCKH UCCICIOBATh COBMECTHBIC
HAOJIIOICHUS C IOMOIIIBIO TarpaMM pacCeHBaHUs M TMHEHHOW PEerpeccuu

YMeHue omnepupoBaTh MOHATHUAMH: CIYYalHBIA ONBIT U CIy4aillHOE
COOBITHE, BEPOATHOCTh CIyYaHHOTO COOBITHS; YMCHHE BBIYHCISATH
BEPOATHOCTh C UCIOJIb30BAaHUEM TIpadHUUecKUX METO/A0B; HPUMEHATH
(GOpMyIIBI  CIIOKCHHSI M yYMHOXCHHS BEPOSATHOCTEH, (opMyrny IOIHON
BepoATHOCTH, ¢hopmyny bepuymiu, komOuHaTopHble (HAKThl U (POPMYIIBI;
OIICHUBATh BEPOSITHOCTU PEATbHBIX COOBITUN; YMEHHE ONEPUPOBATH
MOHATHSIMHM:  CIIy4aiiHas BeJIMYMHA, paclpeielieHue BEpPOSTHOCTEH,
MaTeMaTUYeCcKoe OKHMJIaHHWEe, ITUCHEPCHs M CTAaHJAPTHOE OTKJIOHECHHE
CIly4aiilHOM  BeNMYUHBL, (YHKIUU paclpelneieHuss U  IJIOTHOCTU
PaBHOMEPHOI0, IOKA3aTEIbHOIO0 U HOPMAJILHOTO paclpeesieHuil; yMeHue
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEICICHUN i PelIeHus 3a1ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIMX YHUCEN, METOJIbI BEIOOPOYHBIX
UCCIIEIOBaHMUM; YMEHUE TPUBOIAUTH MPUMEPHI TMPOSBICHUS 3aKOHA
OONBIIUX YHCENT B TPHUPOJAHBIX M OOIIECTBEHHBIX SBJICHUAX; YMEHHE
ONEepUpPOBATh MOHATHSIMHU: COUYETAHUE, MEPECTAHOBKA, YHMCIO COYETAHU,
YUCJIO  TEepecTaHoBOK, OwuHOM  HproTOHa;, yMeHHWE  NPUMEHSTH
KOMOHMHATOpHBIE (DAKThl U PACCYXKACHUsS IS PElIeHUs 3a/lad; OlIEHUBATh
BEpPOSITHOCTH PEAIbHBIX COOBITUI; COCTABIISTH BEPOSTHOCTHYIO MOJEIb U
WHTEPIPETUPOBATH MMOTYUYEHHBIN pe3yabTaT

YMeHue omnepupoBarb IOHATHAMHU: TOYKa, IpsMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA YIJIa, IUIOCKUHN yroJl, ABYTPaHHBII
yroJ, TPEXTPaHHBIN YroJl, CKPEeIMBAIOIIUECs MPSAMBIE, apAIICIbHOCTh U
NEPHNCHAUKYIIAPHOCTE IIPAMBIX H HJ'IOCKOCTGI\/'I, yroia MExXAay IMIpAMbIMHU,
Yyroa MEXAy NpsIMOM M IUIOCKOCTBIO, YIOJd MEXAY IUIOCKOCTIMY,
paccTostHue OT TOYKM 1O IUIOCKOCTH, PACCTOSIHME MEXKIAY IpPSMBIMU,
paccTosiHuE MEXKIYy IUIOCKOCTSIMHU; YMEHHME HCIOJIb30BaTh IIPU PELICHUU
3aaa4 U3Yy4YCHHBIC (baKTBI U TCOPEMBI INNIAHUMETPUH, YMCHHUEC OLICHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIErO0 MHUpA; CTPOUTh MaTeMaTU4YecKHe
MOACIIN C IIOMOHIBIO TCOMETPHUUYCCKUX MOHATHH H BCJIIMYMH, pPCIIaTb
CBA3aHHBIC C HUMU IIPAKTUYECKUE 3a1a4U

10

YMeHue onepupoBaTh MOHATUSAMH: IUIOWAAb (DUTYpPBI, 00beM QUIypHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHWE MHOTOTPAHHMKA,
KyO, mapajuienenurnes,, Npu3Ma, NUpaMuia, (uUrypa M MOBEPXHOCTb
BpallleH!sl, LUMIMHIpP, KOHYyc, map, cdepa, IUomags cepsl, MIomanb
MOBEPXHOCTU NHPAMHBL, MPU3MBI, KOHYyCa, MHIMHIpa, 00BeM Kyoa,
IPSIMOYTOJIBHOTO MapajuleenuIiesa, NUpaMHJIbl, MPU3MBL, IMIMHAPA,
KOHyca, I1apa, pa3BepTKa MOBEPXHOCTH, CEYEHHUsS KOHyca U LMIMHIpA,
napajjiesIbHble OCH WM OCHOBAaHUIO, CEYEHHE IIapa, IJIOCKOCTb,
Kacaromascss cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
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MHOTOTPaHHHKA, M300pakaTh MHOTOTPAaHHUKH, (QUTYPHl U TOBEPXHOCTH
BPAILCHHS, UX CEUCHHsI, B TOM YHUCIIC C MIOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPHMEHITH CBOWCTBA T€OMETPHUYECKHUX (HUTYp, CaMOCTOSTEIBHO
(bopMyIHpOBaTH ONpPEACTICHHUS U3y4aeMbIX (UTyp, BBIABUTATh THIIOTE3BI O
CBOMCTBAaX W TNPHU3HAKAX TCOMETPHYECKHX (HUTYp, OOOCHOBBIBATH WM
OlpoBepraTb MX; YMEHHE NPOBOJUTH KiIacCUPUKAIHMIO (UTryp 10
pa3MYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOAMMBIC JIOTIOJHHUTEIBHBIC
MOCTPOCHHS

11

YMeHue omnepupoBaTh IMOHSATHSAMHU: JIBUKEHHE B  IMPOCTPAHCTBE,
napajuleNbHbIM MEePeHOC, CUMMETPUsI Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOpOT, mpeoOpa3oBaHue TOM00Ms, TMMOAOOHBIE (UTYpBI, yMEHHE
pacrmo3HaBaTh paBHbIE U MOAOOHBIE (UTYPHI, B TOM YHUCIE B MIPUPO/IE,
HCKYCCTBE, apXUTEKTYpe; UCIOIB30BATh T€OMETPUIECKHE OTHOIICHUS MIPU
pElIeHrH 3a]la4; HAXOJIUTh T'€OMETPUYECKUE BEIUYUHBI (AJIMHA, YTOI,
IUIOIAb, 00BEM) IPU PEHICHUH 33/1a4 U3 JPYTUX YU4EeOHBIX MPEIMETOB H
U3 pealbHOW JKU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE BEIUYMHBI
(nmHA, yrom, IUIOMAAb, O0BEM, IUIOMIAJh IMOBEPXHOCTH), HCIIOIB3YS
U3y4eHHbIE (OPMYNBI U METOABI, B TOM YHUCIE: IUIOMIAJb MOBEPXHOCTHU
MUPaMU/IbI, IPU3MBI, KOHYCa, NWIMHIpPA, TUIOmMAns cdepsr; 00beM Kyoda,
MPSIMOYTOJIBHOTO MapajuleNienuneaa, MUPaMHIbl, MPU3MbI, LUIUHIAPA,
KOHYCa, 1apa; yMEHHUE HaXOAUTh OTHOIICHHE 00EMOB IMOAO0HBIX PUTYD

12

YMeHue onepupoBaTh MOHATHIMU: MPSMOYTOJIbHAS CHCTEMa KOOpIWHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJMHATHI BEKTOpPa, CYMMa BEKTOpPOB,
MIPOM3BEICHNE BEKTOpAa Ha YMCIO, pa3joXeHHe BeKTopa Mo Oasucy,
CKAJIIPHOE TPOM3BEICHHE, BEKTOPHOE TIPOU3BENCHHUE, Yrol MEXKIY
BEKTOpaMM;, YMEHHUE HCIOJIb30BaTh BEKTOPHBIH U KOOPIWHATHBIA METOJ
JUIS pellieHus] TEOMETPUUYECKUX 3a/1a4 M 33/1a4 IPYTUX YUeOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MOAXOISAIMMN METOA ISl PELICHUs 3ajau; TIOHUMaHue
3HAYUMOCTH MAaTeMAaTUKU B H3YYEHUHM MPUPOAHBIX U OOIIECTBEHHBIX
MIPOLIECCOB U SABIICHUN; YMEHHUE paClO3HABaTh IPOSBICHUE 3aKOHOB
MaTE€MaTHKU B UCKYCCTBE, YMEHHUE NPUBOJUTH IPUMEPBI MATEMaTHYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU

IlepeyeHb 371eMEHTOB coAep:KaHusl, NpoBepseMbIx Ha EI'D
10 MaTeMaTHKe

Kon

HpOBCp}ICMHﬁ 9JICMCHT COACPIKAHUA

Yucaa ¥ BEIYMCICHUS

11

HaTypaJ'ILHBIC n [CJIbIC YUCIia. HpI/I3HaKI/I JACITIMMOCTH L CIIBIX YHUCEI

1.2

Panmonaneubie yncna. OOBIKHOBEHHBIE M JECATHUYHBIE TPOOH, MPOILEHTHI,
OCCKOHEYHBIC TTEPUOIUUECKHE TpodH

1.3

Apudmernueckuit KOpPEHb HaTypajibHOU CTETICHHU. JevictBus c
apu(pMETHYECKUMH KOPHSIMHU HATypaJIbHOM CTETIEHU

14

CreneHp ¢ OCJIbIM IIOKa3aTCJIEM. CreneHp ¢ palliOHAJIbHBIM I1OKAa3aTCJICM.
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CBoiicTBa cTEIEHU

1.5 CuHyc, KOCMHYC W TaHI'€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm yucna. [lecaTuunbie 1 HaTypaJIbHBIC JTOTapUPMbI

1.7 JleiicTBuTenbHbIE YHCTA. ApUPMETHYECKHE OINEpPalluh C JEHCTBUTEIbHBIMHU
yrciaamu. [lpuOnukeHHbIe BBIUMCIICHUS, NpaBWIA OKPYIJICHUS, TMPUKUAKA H
OLIEHKA Pe3yJIbTaTa BEIUUCIICHU

1.8 [IpeobOpazoBanre BeIpaKeHUN

1.9 KomriekcHeie yncna

2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenble 1 1poOHO-pallMOHATbHBIEC YPABHEHUS

2.2 WppatnmonansHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 [enble u 1poOHO-paliOHaIbHbIE HEPABEHCTBA

2.6 WppatmonanbHble HEpaBeHCTBA

2.7 [TokazarenbHble U TIOrapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUH M HEPABEHCTB

2.10 | YpaBHeHHUs, HEpABEHCTBA M CUCTEMBI C TapaMeTpaMu

2.11 |Marpuua cucteMsl JIMHEHHBIX ypaBHEHUH. OnpenenuTeNb MaTpHUIIbI

3 OyHKIMH U TpaduKh

3.1 Oynkius, crnocods! 3ananus GyHkuuu. ['paduk QyHkiuu. BzaumHo obpaTHble
¢byukuu. YetHole u HeueTHble QyHKIMH. [leproanueckue GyHKIUN

3.2 Ob6nacTh ompeneneHUuss U MHOXKECTBO 3HadeHMM ¢yHkuuu. Hymun Qynkumu.
[IpomMexxyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKLUH.
MaxkcuMymMBl 1 MHUHUMYMBI QyHKIuA. HawmOoinbliee n HauMeHbIllee 3HAYCHUE
(GYHKIHMU Ha TPOMEXYTKE

3.3 CrenenHas (yHKIMSI C HaTypaJdbHBIM M IIElBIM TIOKaszatreneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa 1 rpadMK KOPHS N-Oi CTEIICHH

3.4 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku

3.5 [Toka3zarenbHas u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TPaPUKU
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3.6

Touku paspeiBa. AcumnToThl rpadukoB GyHknuil. CBoiicTBa (PYyHKIUH,
HETIPEPBIBHBIX HA OTPE3KE

3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIIEN0BATEILHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccur. Dopmyna  CIOXKHBIX
IIPOLIEHTOB
4 Hauana maremaTn4eckoro aHanusa
4.1 [TpousBonnas ¢pynkuuu. [IponsBoaHbIe 2IeMEHTAPHBIX (HYHKIUN
4.2 [IpumeHeHne NPOU3BOAHON K HCCIENOBAHUIO (DYHKIMI Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxokaeHne HanOoJbIlero U HauMEHBIIEro 3HAueHUs (PYHKLIUH
Ha OTpe3Ke
4.3 [lepBooOpaznas. MnTerpan
5) MHosecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamu. J{uarpammel Ditiepa - Benna
5.2 Jloruka
6 BeposiTHOCTB UM cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TNIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHuKU
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopaunats! u BEKTOPHI
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TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC

n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

DJIEeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

MHoxecTBa paiuOHAJIbHBIX U
ﬂeﬁCTBHTeHLHbIX YHUCCII.
PammonansHbie YpaBHCHU U
HCEPAaBCHCTBA

14

Ypoxk 10. MHOTOUYIEHBI

OT OJIHOM HEPEMEHHOM.

cXema ropHepa -
AsreGpa u Havasa
MATEMATHYECKOTO

agaimza - 10 xiacc -

Poccuiickas
DJIEKTPOHHAS IIIKOJIA

(resh.edu.ru)

HarypanbHble yncia.

IToBTOpEHME. Anre6pa,

10 xyacc: YpOKHU, TECTEL,

saganus. (vaklass.ru)
PanmonansHble yucia.

IToBTOopenne. Anredpa,

10 xyacc: YpOKH, TECTEL,
saganus. (vaklass.ru)

WppaimonainbHble

yucia. [loBropenue.
Aunreopa, 10 kacc:
VPOKH, TECTHI, 3aJIaHUS.

(vaklass.ru)

Oynkiun u rpaguxu. CTeneHs ¢
LIEJIBIM TIOKa3aTeNIeM

CBOICTBA CTEMEHHBIX
(OYHKIUN 1 UX TpadUKH.
Anrebpa, 10 kmacc:
YPOKH, TECTHI, 3aaHH,.

aklass.ru

Apudmernueckuil KOpeHb N—0if
crenenu. MppannoHanpHble
YPaBHEHHUS U HEPABEHCTBA

18

IlonsaTue KopHs n-u
CTCIICHU U3
JIEUCTBUTEIHLHOI'O YHCIIA.

Anreopa, 10 xiacc:

YPOKH, TCCThI, 3aJIaHU.

(vaklass.ru)

DopMyiibl
TpUroHoMeTpun. Tpuronomerpu
YECKUE YPaBHCHUS

22

ADPKKOCHHYC U pDELICHHUE

YpaBHEHUS COS X = a.
Anreopa, 10 xiacc:
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Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMmbl

KoanyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

YPOKH, TECTHI, 3aJJaHNUs.
(vaklass.ru)

APKCHHYC U PEIICHHE
YpaBHECHHUS SIn X = a .
Aunrebpa, 10 xiacce:

YPOKH, TCCThI, 3aJIaHU.

(yaklass.ru)

YucioBou apryMeHT

TPUTOHOMETPHUUYCCKUX

dvaknmii. Anredpa, 10

KJIACC: YPOKH, TECTHL,
saganus. (vaklass.ru)
MeTobl, HCHOAb3YEMBIE

JJIA pCHICHUSA
TPUTOHOMETPHUYCCKUX

ypaBHeHun. Aiaredpa, 10

KJIACC: YPOKH, TECTEI,

saganus. (vaklass.ru)

[TocrnenoBarensHOCTH U
HpOrpeccHu

YucnoBble
HOCJIEA0BATEILHOCTU U

UX cBoMcTBa. Anrebdpa,

11 kacc: YpOKH, TECTHI,
3aganus. (yaklass.ru)
IlousTue npenena
YHUCJIOBOM

[1OCJEI0BATENHLHOCTH.
Anrebpa, 11 xiacc:

YPOKH, TECThI, 3a/IaHU.

(vaklass.ru)

[ToBTOpeHue, 060061IeHNE,
cUCTEeMaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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11 KJIACC

Ne | HaumenoBanue pasaenos | Koanuecro yacos DJIeKTpOHHbIe (LM (POBbIe)
n/n H TEM IIPOrpamMmMmabl Bcero KOHTpOJIbeIe 06pa30BaTeJILHbIe PeCypChl
padoThI
CreneHs ¢
PaltHOHATIBHbIM IToka3aTennHEIE HCpaBCHCTBa
HOKA3ATEIIEM. https://resh.edu.ru/subject/lesson
1 [TokazaTenpHas GyHKIIHS. 12 1 14731 /start/ 159352/
ITokazaTenbHbIC
YpaBHCHUA U
HEpPaBEHCTBA
Jlorapugmureckas Jlorapudmudeckue HepaBeHCTBA
sk https://resh.edu.ru/subject/lesson
2 | Jlorapugruricciie - /3852/start/199119/
YpaBHCHUA U
HCPAaBCHCTBA
Tpuronomerpruueckne Tpuronomerpuueckue
3 (GyHKUIUU U UX rpaduKy. 9 1 HEPABEHCTBA
Tpuronomerpuieckue https://resh.edu.ru/subject/lesson
HEepPaBEHCTBA /4738/conspect/200419/
HpomsposHas. Uccnenosune ¢ yHKIIMHU C
4 [Tpumenenue 24 1 o
o OOMOIIBIO ITPOU3BOAHOU
MMPONU3BOJHOU
[lepBooOpa3nas u
HeonpeneneHan?I HHTCIrpall
https://www.yaklass.ru/p/algebr
a/11-klass/pervoobraznaia-
WHuTerpan u ero -

5 - 9 T\eopredeIennve-l-o_prgdelennye-
integraly-9151/poniatie-
pervoobraznoi-9152/re-
c9elbb4d-b026-47f5-99a9-
301d30d671d3
CucTeMbl IOKA3aTeILHEBIX U
norapu(pMUUECKUX YpaBHEHUN
https://www.yaklass.ru/p/algebr
a/11-klass/logarifmy-

6 CucreMbl ypaBHEHUN 12 1 pokazatelnaia-i-
logarifmicheskaia-funktcii-
9160/sistemy-pokazatelnykh-i-
logarifmicheskikh-uravnenii-
9164
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https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/4738/conspect/200419/
https://resh.edu.ru/subject/lesson/4738/conspect/200419/
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/nakhozhdenie-maksimalnogo-minimalnogo-znacheniia-funktcii-zadanie-11-6506885/re-7aa425a0-6696-43a6-913b-138d9c040d4f
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/nakhozhdenie-maksimalnogo-minimalnogo-znacheniia-funktcii-zadanie-11-6506885/re-7aa425a0-6696-43a6-913b-138d9c040d4f
https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-i-opredelennye-integraly-9151/poniatie-pervoobraznoi-9152/re-c9e1bb4d-b026-47f5-99a9-301d30d671d3
https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-i-opredelennye-integraly-9151/poniatie-pervoobraznoi-9152/re-c9e1bb4d-b026-47f5-99a9-301d30d671d3
https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-i-opredelennye-integraly-9151/poniatie-pervoobraznoi-9152/re-c9e1bb4d-b026-47f5-99a9-301d30d671d3
https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-i-opredelennye-integraly-9151/poniatie-pervoobraznoi-9152/re-c9e1bb4d-b026-47f5-99a9-301d30d671d3
https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-i-opredelennye-integraly-9151/poniatie-pervoobraznoi-9152/re-c9e1bb4d-b026-47f5-99a9-301d30d671d3
https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-i-opredelennye-integraly-9151/poniatie-pervoobraznoi-9152/re-c9e1bb4d-b026-47f5-99a9-301d30d671d3
https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-i-opredelennye-integraly-9151/poniatie-pervoobraznoi-9152/re-c9e1bb4d-b026-47f5-99a9-301d30d671d3
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/sistemy-pokazatelnykh-i-logarifmicheskikh-uravnenii-9164
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/sistemy-pokazatelnykh-i-logarifmicheskikh-uravnenii-9164
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/sistemy-pokazatelnykh-i-logarifmicheskikh-uravnenii-9164
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/sistemy-pokazatelnykh-i-logarifmicheskikh-uravnenii-9164
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/sistemy-pokazatelnykh-i-logarifmicheskikh-uravnenii-9164
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/sistemy-pokazatelnykh-i-logarifmicheskikh-uravnenii-9164
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/sistemy-pokazatelnykh-i-logarifmicheskikh-uravnenii-9164

Ne | HaumenoBanmue pazgesnios | Koamuecrso yacos daeKkTpoHHbIe (LM (pPOBbLIE)
n/m | 1 TeM NPorpamMmbl Bcero KoHTpoabHbIe oOpa3oBaTe/ibHbIE pecypchl
padoTshI
JleficTBUTEIBbHBIC YHCTIA.
Harypanbnsle uncia
Harypansisie i nebie https://v\ANw.\_/akI_ass.ru/p/a!qebr
7 I 6 a/10-klass/deistvitelnye-chisla-
9102/naturalnye-chisla-
povtorenie-11259/re-198ae908-
4687-4b65-bb41-bad5ad84a6fd
IToBTOpEHME,
8 00001IeHNE, 18 2
cHCTeMaTu3alys 3HaHUH
OBIIEE KOJIMYECTBO 102 6
YACOB I10 ITTPOTPAMME
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https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259/re-198ae908-4687-4b65-bb41-ba45ad84a6fd
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259/re-198ae908-4687-4b65-bb41-ba45ad84a6fd
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259/re-198ae908-4687-4b65-bb41-ba45ad84a6fd
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259/re-198ae908-4687-4b65-bb41-ba45ad84a6fd
https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/naturalnye-chisla-povtorenie-11259/re-198ae908-4687-4b65-bb41-ba45ad84a6fd
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