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[TporpamMmbl  yueOHBIX KypcoB "AnreOpa M Hadajla MaTeMaTHYE€CKOTO
ananuza", "BepoarHocTh u ctatuctuka”, "['eomerpus’ ABISIOTCS COCTaBISIONIUMU
4acTsIMUA TIpOTpaMMbl  mipeaMera «MartemaTuka» yriayOnEHHOTO YPOBHS IS
obyuarommuxcs 10—11 kiaccos.

MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE U aOCTPAKTHOE MBIIUIEHUE O0y4arolUuXcs Ha YpOBHE, HEOOXOAMMOM
JUIsl OCBOEHUS MH(MOpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroIiuecs OBJIaJIeBaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas (OpMYJIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM popMe.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh WX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTHYeCKOro aHalii3a pa3BUBAET
YMEHUE HaXOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBATh
YTBEPXKIEHHUS C TTOMOIIBI0 UHAYKIIMU U PACCYXKIaTh JIEAYyKTUBHO, UCIOJIb30BaTh
00001IIeHNEe W KOHKPETH3allul0, a0CTparupoBaHUE U aHAJIOTHIO0, (OPMHPYET
KPEATUBHOE U KPUTUUECKOE MBIILICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4e€CKOro
aHanu3a» oOydYaroUIMecs MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOT'O ITOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH PEeallbHbIX CUTYyalWi,
MHTEpPIpPETAllUA  TOJYYECHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSIMH M UX aBTOPAMH.

VYyebHblli Kypc 00JaZaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJOIKUTEIHPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3yJbTar.



B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTEeMaTHYECKOTO
aHaJln3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro Kkypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUKCIEHU», « DYHKIIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTHYeCKOro aHanu3a», «MHoxkecTBa © Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHs] Ha YpPOBHE CpeIHero oOIero o0pa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JpYyT Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TE€MaMU U pazfenaMu. JlaHHBIH
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
COJEp)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AUCIMIUINH, TaKHuX Kak anreopa,
TPUTOHOMETPHSI, MAaTEeMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YECKas
jgoruka u apyrue. Ilo Mepe Toro kak oOyuaromiuecs OBJaAeBalOT Bc€ Oosee
MIMPOKUM MATEMAaTUYECKUM allapaToM, y HUX IOCJIEI0BaTeNIbHO (popMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOMTh MATEMaTHYEeCKyld MOJENb peantbHOMN
CUTYaIliH, PUMEHATh 3HAHUS, MOJTYYCHHBIE TP U3YYCHUU y4eOHOTO Kypca, IS
peIIeHUsI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHMS «Yucia W BBIYMCICHUS) 3aBEpIIACT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UKCEN, KOTOpOE ObLIO
HA4yaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero oo01iero
oOpazoBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
paloHaNbHBIX BBIUMCICHHUM, BKJIIOYAIOMIMX B C€Osl MCHOJB30BAaHUE Pa3IMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHbIE
BBIUMCJICHHSI, OLIEHUBATh YWCIIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIeCKUue 3aJaud W ONEepaluu: JeJICHHe Haleo,
OTIEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE IIETBIX 4YHCEN, O0coOble CBOMCTBA
paIMoOHATBHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PMETHISCKUE OTepalIiy, a TaKkxKe
U3BJICUCHUE KOPHSA HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocinenoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJEeH pEeaJbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IeHue u
KOHKPETH3aIHSI.

Jluaust «YpaBHEHHUSI W HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOy4eHHs] Ha YPOBHE CpeHEro oOIIero o0pa3oBaHHUsA, MOCKOJBbKY B KaxKIOM



paznene IlporpamMMbl IpPEenyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynbrare OOydYarolIMecs OBJAACBAIOT PA3JIMYHBIMH METOJAMH  PELICHHUS
pallMOHANIbHBIX, HPPALUOHAIIBHBIX, MOKAa3aTelbHBIX, JOTrapuPMUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUIW, HEPABEHCTB M CHCTEM, a TaKXe 3ajady,
colepkamux napameTpsl. llomydeHHbIE yMEHHMS IIMPOKO HCIOIB3YIOTCS MIPH
WCCIIeTOBaHNH (DYHKIMA C TIOMOIIBIO MTPOW3BOAHON, TIPH PEIICHUH TPUKIIATHBIX
3a/1a4d ¥ 3a7a9 Ha HAXOXKJCHUE HAMOOJBINNX U HAUMEHBITUX 3HAYCHUN (PYHKITUH.
JlanHasi comepkaTesbHas JIMHUS BKJIIOYAeT B ce0s Takke (popMUpOBaHHE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMysnaM, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKECHHUI,
coJlepKallluX CTeNeHu W Jiorapudmsel. brarogaps M3ydeHUI0 anredpandeckoro
Martepuajia MPOUCXOJIUT  JajbHEWIlee  pa3BUTHE  AJTOPUTMHYECKOTO U
a0CTPaKTHOrO MBIIUICHUSI OO0ydYaroImuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npeiaraet 3(P@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS TPAKTUYECKUX U
€CTEeCTBEHHO-HAYUYHBIX 3aJ]a4, HArJISTHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

CopepkarenbHo-MeToauueckass JUHUS «DyHKIMM U Tpa@uKU» TECHO
neperyieTaeTesl ¢ APYrUMU JIMHUSIMU Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (PYHKITUH, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIMU NJIsi pelIeHUs 3a7ady U3 JAPYruX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHHUI W HepaBeHCTB. IIpu »Tom OoOJbIIOE BHUMaHUE
yaensietcss (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYyJiaMH 3aBUCUMOCTU MEXKITY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
W HaBBIKOB, IMO3BOJISIIONIMX BbIpaXXaTh 3aBUCUMOCTH MEXIy BEJIMYMHAMU B
paznuuHoi (opMme: aHaTUTUYECKOM, rpaduyeckoid u cioBecHoi. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHIO  QJTOPUTMUYECKOTO  MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHas nuHusl «Havaia mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIHIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK W MPUKIATHBIX 3a/aad,
JIOCTYIHBIX OOYYaIOIIMMCS, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTH CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENATh HX HAWOONbIINE W HAUMEHBIITUE
3HAUCHUSA, BBIYUCIITH TUIOMAAu (Puryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TmpolieccoB. JlaHHasi coaep:KaTeiabHas JMHUSA OTKPHIBAET HOBBIC
BO3MOXHOCTH IOCTPOEHUSI MATEMATHUYECKUX MOJENIEd pPEaNbHBIX CUTyaluu,



MO3BOJISIET HAXOJWUTh HAWIydIllee PENICHNEe B TMPUKIATHBIX, B TOM YHCIE
COI[MATIbHO-?)KOHOMUYECKUX, 3a/lauaX. 3HAKOMCTBO C OCHOBAMH MaTEeMaTUYECKOTO
aHanm3a CIOCOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAIBHO-JIOTHYECKOTO |
KPEaTUBHOIO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydaroniecs: y3HalT O
BBIJIAIONTUXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkarenbHO-MeTOAMYeCKass TUHUS «MHOXKeCcTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TpeajaraloT HaumOoJiee YHUBEPCAIBHBIN S3BIK, OOBEIMHSIONIMN BCE pPa3/eibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolieMycss IOHUMATh TEOPETUKO-MHOXECTBEHHBIN SI3bIK
COBPEMECHHOW MaTEMaTHKH W HCIIOJb30BaTh €O IS BBIPAKECHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
o0yyJarommxcsi, O3BOJIIET UM CTPOUTHh CBOU PACCYKJICHUSI Ha OCHOBE JIOTHUECKUX
npaBuiI, POPMUPYET HaBBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueObHoM kypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHUPOBAHUS, KOTOpPHIE MPU3BAHbBI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEIEeH peabHBIX
CUTyalluid, WCCIEIOBaHMUS JTHUX MOJIeJied ¢ MOMOIIBI0 ammapara aiareOpbl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTalluy MOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJlaHUs BIUIETCHBI B KAKIIBIN U3 Pa3fIesioB MPOTPaMMBbI, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pelIeHNd  peabHBIX  MPAKTUYECKUX  3aJad  oOydyaromuecsi  pa3BUBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHME HaXOJIWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesitenbHOCTh MO  (OPMUPOBAHWIO HABBIKOB PEIICHHWS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B IPOIIeCCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTeMaTHYECKOT0 aHaJIN3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTrO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 gacoB (4 4aca B HeJIEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue npoou. [IpuMmeHeHue npoOeit U MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxéHHBIC BBIYMCICHUS, TTPAaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOrO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EbIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 unmentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUH, COACPIKAIIMX CTETICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

Jorapu(pMUYECKUX YpaBHEHHIA.
OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JMHEMHBIX ypaBHEHHMHW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue TMOCTPOEHHOM MOJENHA C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DOyHKuHMU U rpadpuKku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIe 1 HeuéTHbIe (QyHKIMH. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENBLHOCTEH. MeTox
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HemnpepeiBable GyHKIIMM W WX CBOMCTBA. TOUYkW paspbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIeCKU 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. JluarpaMMsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0KA3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHMUSI.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/lay B LENbIX YHACTAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHr u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pa3lUYHbIX o0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonmpl pelieHUs ypaBHEHM W HepaBeHCTB. I 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHajan3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiiOuua.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00yUJaOIIEeT0oCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBaTh C COIMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJa4, PEHICHUH, pacCyXIEHHH, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTreéMaTH4eCKoMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHUE BJIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’Karollel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MIesATEeNbHOCTH, JTaloB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE TMPOIECCa, a TAaKKe BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHMS 3alayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3ju4ve M CXOJCTBO MO3ULUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3eHTAlMM U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHITH TPUUMHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7ad, NPUHUMATh I€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoAnyeckas ApoOb, TMPOIEHTHI, HWPPALMOHAIBHOE YHCIO, MHOXKECTBa
PALMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJIb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIC BBIYUCIICHUS, TPABUIIA OKPYTIICHUS, PUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaTh MOHATHEM: apUPMETHUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOI'O apTyMEHTA;

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3((UIMEeHTaMu, KOPHU MHOIOWIEHa, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenuTens 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHEe GOPMYIIBI ISl TPeoOpa3OBaHHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHHUS, HEPABEHCTBAa II0 YCIOBHIO 3aJadd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIINIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepPUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHUUA C HATypajJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: IMOKa3aTelbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJI1  UCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKas M reoMeTpuueckas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSAMHU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMH: HENPEPBIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBATH TMOHATHUSAMHU: MHOXECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIHLCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIN3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™m EBkina;

cBOOOMHO OMEpHUPOBATh TMOHITHEM OCTAaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUECKOH (hopMe, BBITIOIHATH apu(METHIECKUE ONepaliil ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MTEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp palOHaJIbHbIE, UppalOHAIBHBIE, II0OKA3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMd Ha fA3BIKE alreOpbl, COCTaBJISATh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh (GYHKIUU JJI1 MOJEIMPOBAHUS W MCCIEIOBAHUS PEaIbHBIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO JJIi HAXOXKICHHS HAWIY4YlIEro pELICHUs B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh MEePBOOOpa3HBIC AJIEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 33aa4id, B TOM YHUCIE COIUAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIHS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUS U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
norapuMUYecKre HePaBeHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHBIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 MHOXecTBO, olepauu HajJ MHOKECTBAMU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
arnrmapara i peleHus 3aaa4y
Pannonansueie yncna. OOBIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
6 [Tpumenenue npoOeii ¥ TPOLIEHTOB IS 1
petieHus MPUKIAIHBIX 33124
7 [Ipumenenne qpodei u MPOIEHTOB ISt 1
petieHus MPUKIAIHBIX 33124
8 [elictBuTenbHble yncna. PanimonanbHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue ornepauu c 1
JIEHCTBUTEIbHBIMU YU CIIAMU
10 Moaynb AEHCTBUTENBHOTO YUCIIA U €T0 1

CBOMCTBA




11

[TpuGnuxEHHbBIE BEIYMCICHUS, TPaBHUIIA
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOABI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
IpoOHO-pallMOHATIBFHBIX YPABHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHoro4wieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJICH C
ocratkoM. Teopema besy

16

MHorouseHsbI ¢ eabIMA KO3 hUITMEHTaMHU.
Teopema Buera

17
18

Pemenue cucreM IMHENHBIX ypaBHEHUI

Pemenne cucreM TMHENHBIX YpaBHEHUN

19

Marpuiia cucTeMbl TUHEMHBIX YPaBHEHUH.
Onpenenurens MaTpulbl 2X2, ero
T€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

Onpenenurens MaTpuipl 2X2, ero
T€OMETPHUUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHue onpeaenuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntposbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENUHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatabie pynkiuu. Kommnosunus
byHKIMI

2 HepenA
OKTABpA

26

I'paduk GpyHkumu. DnemeHTapHbIe
npeoOpa3oBanus rpaguKoB GyHKIHUN

27

28

29

OO6nacTp onpenieneHuss 1 MHOKECTBO
3HaueHul QpyHkuuu. Hynu ¢pyHkum.
[IpomexyTKH 3HaK OCTOSHCTBA

YéTrHble 1 HeUETHBIE PYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

MakcuMyMbl 1 MUHUMYMBbI (DYHKIIMH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYyHKLINN Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTudHas u JpoOHO-
TuHeHas GyHKuun

31

32

DeMeHTapHOe UCCIeI0BaHue U
nocTpoeHue rpaduKoB ATUX QYHKIUN
DJIeMEHTapHOE UCCIIEJOBAaHUE U
MOCTPOCHHE TPAPHUKOB STHX QYHKIUN

33

CreneHn ¢ LIEJIBIM ITOKa3aTeeM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeeM. buaom

34 Herorona

35 Crenennast GyHKIUS C HATypaIbHBIM U
1eNbIM Moka3aTenieM. E€ cBoiicTBa u rpaduk

36 Kontponsnas padora: "CreneHnas 2 Hepens
¢ynkuus. E€ coiicTBa u rpadux" HOAGPA

37 ApudmeTndeckuii KOpeHb HaTypaJbHOM
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeoGpa3oBaHus YUCIOBBIX BbIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
CoOJIepKaliX CTENEHU U KOPHU

41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

42 METO/Ibl PEIIEHUS UPPALIMOHATIBHBIX
ypaBHEHUU
Wppanmonansuslie ypaBHeHus1. OCHOBHbIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Wppanmonansuslie ypaBHeHus1. OCHOBHbIE

44 METO/IBI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUI

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT

UPPALMOHAIBHBIX YPABHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 VPPALMOHAIIBHBIX YPABHECHUN

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATILHBIX YPABHEHUM

48 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHAIIbHBIX YPABHECHUN
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

49 KaK QyHKIIMHU 0OpaTHON CTETIeHH C
HaTypaJIbHBIM I10Ka3aTelIeM
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
Konrponbnas pabora: "CoiicTBa u rpadux

. 1 Hepena
o1 KOpHs N-o¥ crenenu. MppannoHansHbie
" nekabps

ypaBHEHUS

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEeM U
e€ CBONMCTBA

54 CreneHb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOMCTBA

55 [Toxa3zatenbHast QyHKIM, €€ cBOICTBA U
rpadux

56 Hcnonk3oBanue rpadpuka QyHKIUN A5
peueHust ypaBHEHU I

57 Hcnons3oBanue rpaduka QyHKINM 115
pellIeHNs] YpaBHEHUI

58 [loka3zarenbHble ypaBHEeHUs. OCHOBHBIE




METO/Ibl PEIICHUS] MTOKA3aTeIbHbIX
ypaBHEHUH

[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/BI pEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHU U
[Toka3zaTenbHble ypaBHEeHUs1. OCHOBHBIE

60 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
ypaBHEHUI

61 KoHntposbHas padora: "[lokazaTenpHas 1 3 Hepena
¢ynkuus. [TokazarenbHble ypaBHeHUs" nekabpa

62 Jlorapudwm umncna. CoiicTBa Jorapudma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapu¢m yucna. CoiicTBa lorapugpma 1

65 JlecaTuuHbIe U HaTypalibHbIE JTOTapH(PMBbI 1

66 JlecaTHYHBIE U HATypaJIbHBIE JTOTapH (MBI 1

67 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX 1
JorapupMbl

69 [IpeoOpa3zoBanue BbIpaXeHH, CoepIKaluX 1
sorapudmbl

70 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U 1
rpadux

71 Jlorapudmuueckas pyHKIus, € CBOHCTBA U 1
rpadux

79 Hcnonp3oBanue rpaduka QyHKIUN 115 1

pellIeHNs] YpaBHEHUI




Hcnons3oBanue rpaduka QyHKIHH 115

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/BI pEIIeHUs JToTapu(HPMUIECKUX
ypaBHEHU U
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUU
jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(pMUUECKUX YpaBHEHUN

79 Konrtponbnas pabora: "Jlorapudmuueckas 5 Hepena
dbyukmus. Jlorapupmudeckre ypaBHeHUs" AHBapA

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTAHI'€HC
YHICJIOBOI'O apryMEHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
TpuronomeTpuueckas OKpyKHOCTb,

84 ompeieTIeHuEe TPUTOHOMETPUUECKIX

(GyHKIMI YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 ompeeIeHUEe TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpazoBaHme TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHUH

94 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

96 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIA 1

97 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUIN 1

98 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIA 1

99 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUIN 1

100 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIA 1
KonTtponbhas pabora:

1 Hepena

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1 wapra
TPUTOHOMETPUUECKHUE ypaBHEHUS"

102 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUs 1

rnocienoBareiibHoCcTel. MeTon




MaTeMaTUYECKON MHIYKLIMU

MOHOTOHHEIE U OTrpaHNU4YCHHBIC

103 MoCIIeI0BaTENbHOCTH. VicTopus aHanmn3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 beckoHeuHo yObIBaroIIas reoMeTpUIECcKas
nporpeccust

107 CyMMa O0ecKkOHEUYHO yOBIBaroIen
TFEOMETPUYECKOH IPOTPECCUU

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pEaNIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 KonTtponbHas pabora: 1 Hegens
"ITocnenoBarenbHOCTH U porpeccun” anpens

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIHHA

114 CpoiicTBa (h)yHKIMI HENPEPHIBHBIX HA
OTpE3Ke

115 CpoiicTBa (h)yHKIMH HENPEPHIBHBIX HA
OTpe3Ke

116 Meton MHTEpPBAIOB ISl PEIICHUS

HEPaBEHCTB




MGTOH HUHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELIEHUS
HEPABEHCTB

119 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 peleHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 IlepBast u BTOpast IpOU3BOJHEIE KOIUU

VH

122 OnpeneneHue, reoOMETPUYECKUNA CMBICIT
MIPOU3BOIHOM

123 Onpenenenne, GU3HUECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUEe KacaTebHOU K TpaduKy
byHKIUM

195 YpaBHeHUe KacaTelbHOU K TpapuKy
byHKIIMHN

126 [Ipou3BoHbIE AIIEMEHTAPHBIX (DYHKIIHNA

127 [Ipou3sBoaHbIE IIEeMEHTAPHBIX (PYHKIUN

128 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI

129 [IpousBonHas CyMMbI, IPOU3BEACHMS,
YaCTHOTO ¥ KOMIO3ULIUU (YHKIUI

130 [IpousBonHas CyMMBbI, IPOU3BEACHMS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

1 Hepena
131 KonTtponsnas padora: "[IponszBoanas”

MmasA




[ToBTOpenue, 06001IeHNE, CHCTEMaTH3AIUS

132 - 1
3HaHui: "YpaBHeHus"
133 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHui: "Oyukiun"
3
134 KonTponpHas pabora 3a rof 1 1 M::p,enﬂ
3
135 KoHnTponpHas padora 3a rof 1 1 M::,El,eﬂﬂ
136 [ToBTOpeHue, 0000IIeHUE, CUCTEMATH3AIHS 1
3HAHUM
OBIIEE KOJIMYECTBO YACOB I1
- O HACOBIIO 136 10

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne Mpou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIeI0BaHMI0 (GYHKIIHI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

KoanuyecTBo 4yacoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio pyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HAMMCHBIICTO 3HAUYCHU A HerCpBIBHOﬁ

(GyHKINU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

10

11

Haxoxgenne HanOoIbIIEr0 U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxxaenne HanOoJIbIIEro 1
HAUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxnenune HanOOJIBIIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKINU Ha OTpe3Ke

13

[IpumeneHnne npou3BOIHOM ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IlIEro peiieHus B
MPUKIAAHBIX 3a7a49ax

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTr0 (OPMYIION HITH
rpaduKom




17 Kommosurus ¢yHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHON TUIOCKOCTH

99 Kontponbnas pabdota: "UccnenoBanue 2 Hepens
(GyHKIUH C TOMOIIBIO TPOU3BOIHON" OKTAGPA

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
1epBOOOPA3HBIX

24 [TepBooOpazHble 3NeMEeHTapHBIX (QYHKIUH.
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpU4ECKUN CMBICI
UHTErpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o ¢opmyne HeroTona-JleiiOuuma

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleiiOnuna

29 [TpumMeHeHMne UHTErpaa A HaXOXKACHUS
TJI0IA e TIIIOCKUX PUTyp

30 [TpumeHeHHe UHTErpana s HaXOXKACHUS
00BbEMOB Ir€OMETPUUYECKHX Tel

31 [Tpumeps pemeruit nuddepeHImarIbHbIX

ypaBHEHUU




[Tpumeps! pemennii qudQepeHIraIbHbIX

32 .
yYpaBHEHHI
MaremaTrnueckoe MOAECIMPOBAHUE
33 PEATBHBIX MPOLIECCOB C MTOMOIIBIO
mudQepeHInanbHbIX ypaBHEHUH
Kontponbnas padota: "[lepBoobpazHas u 1 Hepens
34 uHTerpan’ HOAGpA
35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu
36 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu
37 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu
38 Tpuronomerpudeckne GyHKIIUH, UX
CBOMWCTBA U TpapuKu
39 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX
40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX
42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUICCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTpUdeCKUX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHA. 4 nenens
Tpuronomerpuyeckue HepaBeHCTBA" HOROPA

49 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPAaBEHCTB

53 OCHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUUECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppaloHaAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppaloHaAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PETLICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'padrueckue METOIbI pELICHNUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'paduueckue METOIBI pEIICHUS
ITOKA3aTEeNIbHBIX YPABHEHUI
64 I'padrueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'padrueckue METOIBI pEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'papuueckue MeTo bl peLIeHus
69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

YpaBHEHUH




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "HpparnmoHaibHbIe,
MoKa3aTebHbIE U JJorapudMudeckne
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUYEcKas (popMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KommekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUECcKasi (POPMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa

3 HepenA
AHBapA

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[PIHElTHOIZ IIIIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIIJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMILIEKCHOT'O YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA




penieHus (GU3NIECKUX ¥ TEOMETPHUSCKHUX

3aa4y
82 Konrtponsnas padora: "KomriuiekcHbie 1 Hepenn
ypcia" despans
83 HarypanbHble u 11enpie yucia
84 HatypanbHble u Lenbie uncia
85 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl
86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl
87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK
88 [IpuMeHeHne NPU3HAKOB 1ETUMOCTH
nenbix yucen: HOJl u HOK
89 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOYJIO
90 [TpumeHeHre TPU3HAKOB IETMMOCTH
EJBIX YHCEI: OCTATKH 110 MOJIYITO
[IpuMeHeHne TPU3HAKOB JIETUMOCTH
91 LEJIBIX Yncell: aroput™ EBknuia mis
peleHus 3a1a4 B IeIbIX YUciiax
92 Konrtponsnas pabdora: "Teopus memnbix 3 Hepena
yucen" deBpana
Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.
93 PaBHOCHIIbHBIE CHCTEMBI H CHCTEMBI-
CIIEICTBUS
94 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

OcCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIliOHATbHBIX
ypaBHEHUU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH IMOKa3aTeJIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHS CHCTEM U
99 COBOKYITHOCTEH JIOTapu(HhMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K pELIEHUIO
MaTeMaTHYECKUX 3aJ]1a4 U 3a/1a4 U3

101 pa3nuYHbIX 001acTe HAYKU U peallbHOM
KU3HH, UHTEPIPETALUs TOTYYEHHBIX
pe3ysbTaToB

[IpuMeHeHHe cCHCTEM K peIIeHUI0
MaTeMaTHYeCKUX 3aJ]1a4d U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYIEHHBIX
pe3yIbTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUs OTYyYECHHBIX
pE3yNbTaTOB
KonTponbnas padora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHABHBIX 2 Hegenn
MOKa3aTeIbHBIX U JorapupMUIecKux mapTa
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa C
napameTpamu

107 PanrioHanbHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHnanbHble ypaBHEHMS,
HEPaBEHCTBA C TTapaMeTpaMu

109 WpparmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbpHBIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbBIE CUCTEMBI C TApAMETPaAMU

112 Jlorapudmudeckue ypaBHEeHUS,
HEPaBEHCTBA C TapaMeTpPaMHu

113 JlorapupmMuyueckre CUCTEMBI C
napameTpamu

114 Tpuronomerpuieckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuieckre HepaBeHCTBA C

napameTpamu




116

TpUroHoMEeTpUIECKUE CUCTEMBI C
napaMeTpamu

117

[TocTtpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENIEN peaIbHBIX
CUTYyalUi C IIOMOLIBbIO YPABHEHUH C
napameTpamu

118

119

120

ITocTpoenue u ucciegoBanue
MaTeMaTHYECKUX MOJIENIEN peaibHbIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPAaBHEHUI
C mapameTpaMu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYallMi C IOMOLIbIO CUCTEM YPAaBHEHUI
C mapameTpaMu

KonrtponbHas pabdora: "3anaun ¢
napaMerpamu”

3 HepgenA
anpens

121

[ToBTOpenue, 06001IEHNE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHns"

122

123

124

[ToBTOpenue, 0600IIEHNE,
cucTteMaTusanus 3HaHuil: "YpaBHeHus "
[ToBTOpenue, 06001IeHNE,
cUCTeMaTu3alvs 3HaHWi: "Y paBHEHUS.
Cucremsl ypaBHeHU"

[ToBTOpenue, 06001IeHNE,
cucreMmarnsanus 3HaHui: "HepaBeHncraa"

125

[ToBTOpenue, 0600MIEHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencrsa"

126

[ToBTOpeHue, 060061IeHNE,




cuctemMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHME, 0000IIECHNE,

127 cucteMaTtu3anus 3Hanuii: "[IpousBoanas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,
128 cuctemaTtusanus 3Hanuii: "[Ipon3BogHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHME, 0000IIECHNE,
129 cucremMaTtu3anus 3Hanui: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHue, 06001IICHNE,
130 cucreMaru3anus 3Hanuii: "MHaTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, o6001IEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"
132 [ToBTOpenue, 06061IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"
133 [ToBTOpenue, 0600IIEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"
3 HepenA
134 WroroBas koHTpoJsibHAs paboTa 1 1 s A
3 HepenA
135 WroroBast KOHTpOJIbHAS paboTa 1 1 as A
136 [ToBTOpenue, o6o0mEeHNE, 1
cHCTEMaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOIT'PAMME




CUCTEMA OINEHKHU JOCTH/KEHUSA OBYYAIOIIIMMUCA
ININIAHUPYEMBIX PE3YJIBTATOB OCBOEHHUA OBPA30BATEJIBHBIX
ITPOI'PAMM HA YPOBHAX OCHOBHOI'O OBIIEI'O U CPEJIHEI'O
OBHLIEI'O OBPA30OBAHUA

YUYEBHBIN IPEIMET «MATEMATHKA»

OueHnBaHKEe MPEIMETHBIX PE3YJIBTATOB 00YUYEHUs HAIIPABJIEHO HA:

— OIpEJITICHHE COOTBETCTBUS YPOBHS CPOPMUPOBAHHOCTH Y OOYUYaIOIIETOCs
pesynbTaToB o0yuenus TpedoBanusiMm GI'OC COO u ®OII COO;

— BBISBJICHUE 1€(PUIIUTOB MPEIMETHON NOATOTOBKHU (MPOOEIOB B 3HAHMSIX,
YMEHHUSIX, HABBIKAX);

— YCTaHOBJIEHUE 3aTPYTHEHUI 00yYaroIuXCcs B JOCTUKEHUN
3aIUTAaHUPOBAHHOTO YPOBHS 00YYEHUS U UX IPUYHH.

[Ipu BbICTaBICHUU TEKYIIEH OLEHKH, TPEACTABISAONIEH cCOO0M pe3yabTat
IpOLEAYpPbl OLICHUBAHUS WHANBUAYAIBHOTO IPOABIKEHUS 00yUYaOIIUXCs B
OCBOEHUU MAaTEMAaTUYECKOTO COACPKaHMUs, LIeJeco00pa3HO OPUEHTUPOBATHCA Ha
CJIEIYIOLME PEKOMEHIALMH.

[To xaxaoii TeMe y4eOHbIX KypcOB «AJredpa v Hayana MaTeMaTH4eCKOro
aHanusza», «I'eomerpus», «BeposiTHOCTh U CTaTUCTUKA) ONPENETICHBI
IJIAaHUPYEMBIE Pe3yJIbTaThl O0yUEHHUS.

Hano umeTts B By, YTO OIIEHKA JOCTHKEHUS INIAHUPYEMBIX PE3yJIbTaTOB
pacnazaeTcs Ha JIB€ CBSI3aHHbIE APYT C APYTOM COCTaBIISIOIINE:

1) onenka mpoiiecca GopMUpOBaHUS TUIAHUPYEMBIX PE3YJIBTATOB,
peanusyemas B GpopMe TEKYyILEro, B TOM YHUCJIE U TEMAaTUYECKOr0, OLICHUBAHMSI;

2) oneHKa pesynbTaTa GOpMHUPOBAHUS TIJIAHUPYEMBIX PE3YJIbTaTOB,
peanuzyemas B ((OpMe UTOTOBOTO KOHTPOJISL.

[Ipu 3TOM creayer yuecTb, 4YTO IPU OOYUYEHUH MaTeMaTHKE B IIpoLiecce
OLICHMBAHUS IPOMEKYTOUHBIX PE3YJIHTATOB 00YUEHHUS UCTIOIB3YIOTCS pa3HbIe
BU/JIbI IEMOHCTPALIUY YUYEOHBIX TOCTHXKEHUIN: YCTHBIE OTBETHI O0YUYaIOUIUXCS U UX
NUCHbMEHHBIE Pa0OThI, B TOM UHKCiE B (POpME TECTUPOBAHUSI.

OOyueHne MaTeMaTHKe TpeanoaaraeT chOpMUPOBAHHOCTh HECKOJIBKUX
Ipynn pe3yJbTaToB:

OCBOEHHE TEOPETUUECKUX KOMIIOHEHTOB MaTeMAaTUYECKOTO COACP>KaHUS:
3HaHHWE U YMEHHE BOCITPOU3BOAUTH (POPMYIHPOBKH OIPEACIICHUN
MaTEeMaTUYECKUX MOHATUH, POPMYIUPOBKH TEOPEM U UX JOKA3aTEIbCTBO;

pelIeHre MaTeEMaTHYECKUX 3aa4 Pa3HOI0 YPOBHS CJI0KHOCTH — OT
IPOCTEHIINX 10 MPOOIEMHBIX U TOMCKOBBIX;



pelIeHne MEXMIPEIMETHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4.

JlnarHocTuka u mpoBepKa YPOBHS YCBOEHHS TEOPETUUECKUX KOMIIOHEHTOB
MOXET OBITh OpraHW30BaHa B (popMaTe TECTUPOBAHUS, YCTHBIX OMPOCOB, YACTUYHO
B (popMe TpaaUIIMOHHBIX TPOBEPOUYHBIX M KOHTPOJBHBIX PabOT.

[IpoBepka ymeHus peniaTh MaTeMaTHYECKUE 3a]1a4u, KaK MPaBUJo,
opraHusyeTcst B (hopMaTe MIUChbMEHHBIX MTPOBEPOYHBIX M KOHTPOIBHBIX PaOOT.

[Ipu oneHMBaHUY MUCHMEHHBIX Pa0OT U YCTHBIX OTBETOB 11€JIECO00PA3HO
OPUEHTUPOBATHCSA HA HECKOJIBKO OTIMYAIONIUECS MTOKA3aTENH.

B cooTBeTCTBUM € MIIaHUPYEMBIMH pe3yJibTaTaMu 00yUYEHHUsI TI0 KaXI0M
TEME ONPECTICHbl UTOTOBBIEC PE3YJIbTATHl U3YUYEHUS TEMBI, IPOBEPSIEMBIC
AJIEMEHTHI COJIEP)KaHMS TEMBbI, TpeOOBaHUS K IEMOHCTPAIIMH JOCTHXKCHUS UX
c(hOpMUPOBAHHOCTH, 3aaHUs ISl UX IEMOHCTPAILIMH U, COOTBETCTBEHHO,
KPUTEPUU OLICHUBAHUS 3aJIaHUM.

B cooTBeTCTBUM C MPUHIIMTIOM OTKPBITOCTU YKE B Hauajie U3yUYCHUs KaxKI0h
TEeMbI 00yUaroIIMecs JOKHBI 3HaTh, KAKWE YMEHUSI OTHOCSITCSI K UTOTOBBIM
pe3yJbTaTaM U3y4eHHUs TeMbI, Kak OyayT OpraHU30BaHbl KOHTPOJIbHBIE
MPOIICAYPHI: KOHTPOJIbHAS padoTa W/MIIH ONPOC, KaKue KPUTEPUHU TIPEABIBIISIOTCS
K PEIICHHUIO 33/1a4 U K OTBETaM, KaK ITPOBOJIUTCS OIICHUBAHUE PE3YJIbTATOB UX
JEeATEeIIbHOCTH, HAPUMED, KAKOE HAMMEHBIIIEEe KOJIMUECTBO 3aJJaHUi KOHTPOJIBbHON
pabOoThl HEOOXOIUMO BBIMOJHUTD, YTOOBI PACCUUTHIBATH HA MOJTYUYCHUE
MOJIOKUTEIBHON OTMETKH.

OuneHka yCTHBIX OTBETOB

OnHoit U3 BaxkHBIX (HOPM OIEHUBAHUS PE3YIHTATOB OOYUEHHUS 110
MaTeMaTHKe SIBJISIOTCA YCTHBIE OTBETHI 0Oydaromuxcsa. OHU MOTYT HOCHUTD
JIOKaJIbHBIN, MaCCOBBIN (YCTHBIN OMPOC, MPOBEACHUIO KOTOPOTO MOCBSIIICH,
BO3MO>KHO, 1LIE€JIbIN YPOK WJIM €70 YacTh), MOCTOSIHHBIN XapakTep, KOT/1a Ha KaXI0M
YPOKE HECKOJIBKO 00YYaIOIMXCSl OTBEYAIOT YCTHO Ha TEOPETUUECKUE BONPOCHI:
OMPOCHI IO TEPMHUHOJIOTUHU U (HOPMYJIMPOBKAM OIpEIeICHUs, JOKa3aTeILCTBAM
TEOPEM, PEIICHUIO 3a1a4.

[Ipu olleHMBaHUYU YCTHBIX OTBETOB O0YUAIOIIUXCS IIEIECO00pa3HO
OPUEHTHUPOBATHCS HA CIEAYIOIIME PEKOMEHIAIUN.

[Ipu BeICTaBICHUHN OTMETKH YYUTHIBAIOTCS BCe TPEOOBAHUS K OTBETY.

Omeem oyeHusaemcsi OmmemKou «5», eciu 06yuarOWULcs.

MOJIHOCTBIO PACKPBLI COIEpKaHUE MaTepHralia B 00beMe, MPeayCMOTPEHHOM
pOTrpaMMOi U YIYCOHUKOM;



M3JI0KIII MaTepUa TPAMOTHBIM SI3IKOM B OIPEICIICHHOMN JIOTMYECKOM
MOCJIEIOBATEIBLHOCTH, TOUYHO, 0€3 OLIMOOK UCTIOb3Ysl MAaTEMATHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIHKY;

PaBUJIHHO BBITTOJIHWI PUCYHKH, YEPTEXH, TPAPUKU, HEOOXOAUMBIE IS
W3JI0KCHHS TEOPUH WIIA PEIICHHUS 3a]1a49H;

MPOJIEMOHCTPUPOBAT YMEHHUE WILTIOCTPUPOBATH TEOPETUUECKUE TTOTOKEHUS
KOHKPETHBIMU TIPUMEPAMHU, IPUMEHSTH WX MPU BBHITIOJIHCHUH MMPAKTHIECKOTO
3a1aHus (€CIM TaKoe MPEIyCMOTPEHO);

IPOJIEMOHCTPUPOBAJ YCBOCHUE PaHEe U3YUYECHHBIX COMTYTCTBYIOIIUX
BOIPOCOB, C(HOPMUPOBAHHOCTH U YCTOMYUBOCTH UCIIOJIb30BAHHBIX IIPHU OTBETE
YMEHUH U HABBIKOB;

OTBEYAJ CAMOCTOSITEIBHO, 0€3 HABOIAIIUX BOIIPOCOB YUUTEIIS,
0eMOHCMPUPYSL CHOPMUPOBAHHOCHIL MOHOTIO2UYECKOU peyu U NOTHOe BlA0eHUe
cooeporcanuem.

Bo3moxHBI 1-2 HETOUHOCTH ITPU OCBEIIEHUH BTOPOCTEIIEHHBIX BOITPOCOB
WM HEJI0YETOB B PEUICHUH 3aJ1a4 (€CIM TaKue MPEeAyCMOTPEHbBI), KOTOPhIE YUCHUK
JIETKO MCTIPABUII TIO 3aMEUYAHUIO YUUTEIIA.

Omeem oyeHusaemcs OMMemKou «4», eciu 00yuarOWUICs:

PacKpbLI Co/iepKaHue MaTepuaia B 00bemMe, Mpe1yCMOTPEHHOM
MpOTrpaMMON U Y4EOHUKOM;

M3JIOKUJT MaTeprall TPaMOTHBIM SI3bIKOM B OMPEICICHHOU JIOTHUECKOMN
MOCJIE0BATEIbHOCTH;

BBITIOJIHUJT PUCYHKH, YEPTEXKHU, TpaPUKu, HECOOXOIUMBIE JJIs U3JI0KEHUS
TEOPUM WUJTU PEIICHUS 3a/1a4u;

IPOJIEMOHCTPUPOBAJT YMEHNE WILUTFOCTPUPOBATH TEOPETUUECKUE MTOTOKEHUS
KOHKPETHBIMU TIPUMEPAMHU, IPUMEHSTh UX MPHU PEIICHUH 3a7a4 (€CIU TaKue
PETyCMOTPEHBI);

IPOJIEMOHCTPUPOBAT YCBOEHUE PAHEE U3YUCHHBIX COMTYTCTBYIOIINX
BOIIPOCOB, CHOPMHUPOBAHHOCTh U YCTOWYMBOCTH MCIIOJb30BAHHBIX TIPA OTBETE
YMEHHU U HaBBIKOB;

HO TP ITOM:

JOTYCTHI HEOOIBIITNE HETOYHOCTH B (POPMYJIMPOBKE MATEMATHIECKUX
YTBEPKJICHU, HE UCKA3UBIITNE MATEMATHIECKOTO COJIEPKAHUS OTBETA,
WCIIPABJICHHBIC 110 3aMEYaHUIO YUUTEJIS,

JOMYCTHJI OITMOKH WJIA 00Jiee 2 HETOYHOCTEN MPH OCBEILICHUU
BTOPOCTENEHHBIX BOMIPOCOB/HE0UETOB B PEIICHUU 3a]1a4 (€CIIN TaKue
MIPETYCMOTPEHBI ), KOTOPBIC YUCHHK JIETKO MCTIPABUJI TIO 3aMEYaHUIO YUUTETIS.

Ommemka «3» 3a omeem cmagumcs 8 Cie0YIOuUX CyYasx:



HETIOJHO WJIM HEMOCJIEI0BATEIbHO PACKPBLI CO/IEpKaHie MaTepuaia, HO
MOKa3aHo 0011iee MOHMMaHUE BOIIPOCa U IPOJEMOHCTPUPOBAHBI YMEHUS,
JIOCTATOYHBIE JJIs1 TAJIbHEUIIEr0 YCBOCHUS! TPOrPaMMHOTO MaTepuarna;

JEMOHCTPUPOBAI 3aTPYAHEHUS WIH JIOMYCKal OIIMOKHU B ONpe/IeICHUN
MOHSATUH ¥ UCTIOJI30BAHIH MAaTEMAaTHIECKOW TEPMUHOJIOTHH, CHMBOJIUKE,
yepTekax, BRIKIAAKAX, UCIIPABICHHBIC MTOCIE HECKOJIBKUX HABOJSAIIMX BOIIPOCOB
YAUTEIIS;

HE CIPABUWJICS C IPUMEHEHUEM TECOPUHU MPU PEUICHUHU 3a7a4, HO BBITTOTHUI
3aJlaHus 00513aTeNTLHOTO YPOBHS CJIOKHOCTH 1O JAHHOM TeMe (eCcliu Takue
PETYCMOTPEHBI).

Ommemka «2» 3a omeem cmagumcs 8 C1e0YIOUWUX CLYYASX!

HE PacKpbLl OCHOBHOE COJIEpKaHUE Y4eOHOr0 MaTeprarna;

O0OHapyX1J1 HE3HAHUE WJIU HETTOHUMAaHUE 00yYaromuMCcst OOJIbIICH W
HauOoJiee BaKHOM 4acTH y4eOHOro MaTepuania;

JOITYCTHJI ONTUOKY B ONIPEICIICHUN TTOHATHH, TIPU UCTIOH30BaHUN
MaTeMaTU4YeCKOM TEPMHUHOJIOTUH, B PUCYHKAX, UEPTEKaX WK rpadukax, B
BBIKJIQJIKaX, KOTOPBIE HE UCIIPABIIEHBI MOCIIE HECKOJIBKUX HABOJSIIUX BOTIPOCOB
YUUTEIIS;

0OHapyXUJ1 HE3HAHUE U HETIOHUMAaHUE U3y4aeMOoro MaTepuaia Wik He CMOT
OTBETUTh HU HA OJIUH U3 TTOCTABJICHHBIX BOIIPOCOB MO U3y4aeMOMY MaTepHuay.

OueHka NUCbMEHHBIX padoT

[Ipu cocraBiieHnn cofepKaHus MUCbMEHHBIX padOT, B YaCTHOCTH
TEMaTUYECKUX KOHTPOJBHBIX PaboT, HEOOXOIMMO COOIOIATh TPUHITUTT
oupgepenyupyemocmu no yposHIM N0020mMo6KU: BAKHO BKIIIOYATh B paboTy
3aJlaHus, OTHOCSIIHUECS K 6a30BOMY YPOBHIO MOJTOTOBKH, BHIITOJTHEHHE KOTOPBIX
00s3aTENBHO ISl BCEX 00YYAIOLIUXCS, U 3aJaHUs TIOBBILIEHHBIX YPOBHEM,
KOTOPBIE TAFOT BO3MOKHOCTh PEATM30BATHCS 00YUJAIOIUMCS, TTPOSIBIISIONTUM K
MaTeMaTHKE MHTEPEC U CITOCOOHOCTH. MapKupoOBKa 3aJaHUH TI0 YPOBHIM
CHeIUaIbHBIMA 0003HAYCHUSIMHU CHAYal1a B X0/1¢ (DOpMUPOBAHMS YMEHHUM, a 3aTeM
¥ B KOHTPOJILHOUM pab0Te OPUEHTUPYET OOYJAIOIINXCS Ha JTOCTIKEHUE
OTIPEJICTICHHOTO Pe3yibTaTa, IOMOTAET IJIAHUPOBATh YICHUE U KOHTPOIUPOBATH
BBITIOJTHEHHE PAOOTHI.

Kpome Toro, nmpu cocTaBIeHHH TEMAaTHUYECKUX KOHTPOJIBHBIX padoT 1
TEKYITUX MPOBEPOUYHBIX PaOOT BAKHO OPUCHTUPOBATHCS HA NPUHYUN NOTHONbL
npoBepKuU NIAHUPYeMbIX pe3yabmamos. YacTh TeMaTHYECKUX Pe3yIbTaToOB
MIPOBEPSETCS OTACITBHBIMU, HEOOJIBITUMHU IO (JOPMATy MPOBEPOUHBIMU PAOOTAMHU.



B koHIIe n3yueHus Kaxa0i TeMbl MOKET ObITh MPEAYCMOTPEHO MPOBEICHHUE
KOHTPOJILHOM paboThl, HA KOTOpYIO oTBoauTcs 1 ypok. IIpu aTom, eciiu Tema
HeOOoJIbIIIasl U HA €€ U3yUeHUE JJaeTcsl He OoJee oJIHOM yueOHOM Hellenu, TO
KOHTPOJIb JJOCTHXKEHUS COOTBETCTBYIOIINX 3TOM TeMe TUIAHUPYEMBIX PE3yJIbTaTOB
MO>KHO MTEPEHECTH U BKIIOYUTH B KOHTPOJBHYIO Pa0OTy IO CIEAYIOLIEH TEME WU
€ OTPaHUYHUTHCS MMPOBEICHUEM HEOOBIION MTPOBEPOUHOM paboThl B TeueHue 20—
25 munHyT ypoka. [Ipu sTom u oOyyaromuecs, ¥ y4uTelb JOJKHbBI TOTYYUTh
OOpaTHYIO CBS3b O JOCTHKEHUU WIIM HEAOCTHKEHUH TEMATHUYECKHUX TUIAHUPYEMBIX
pe3ynbTaToB.

[Ipu orieHke pe3ynbTara BBIOJIHEHUS] KOHTPOJIBHON MU MPOBEPOUHOM
paboThI B IEPBYIO OUYEpEb YCTAHABIUBAETCS HATMYUE WIIK OTCYTCTBHE Y
oOy4aronierocst 6a30Boil MaTeEMaTUYECKOM MOATOTOBKH, IOATOMY TaK BasKHO
OTJIEJIbHO OLIEHUTH BHITIOJIHEHHE UM COOTBETCTBYIOIIMX 3ajanuii. Kak nmpasuio,
OHHM KOMIIOHYIOTCS B IIEPBYIO YAaCTh KOHTPOJIbHON paOOTHI.

[Tone3Ho npuaepKUBaThHCs CIEAYIOUIErO MOAX0Aa K HAUUCIEHUIO 0aJloB 3a
BBIIIOJIHEHHE 3a/IaHHMN:

3a BEpHOE BBINIOJHEHHUE KaKI0T0 3a/1aHUs IEPBOM YacTh 00ydaromeMycs
Hauuciusercs 1 6anr;

3a BBIIOJHEHUE 33JaHUsI BTOPOM YaCTH HAYUCISAIOTCA 2 Oalia, eciiv JaHO
BEPHOE pelIEHUE U NPUBEACHO 000CHOBaHUE; 1 0as1, eciu JIOrMuKa peleHus
BEpHA, HO JOMYLIEHA OJIHA BEIYMCIIUTENIbHAS OIIMOKA WIIH MTPEACTABICHHOE
000CHOBaHHUE HE MOYKET CUUTATHCS MOJTHBIM.

[Tpy HEOOXOIUMOCTH Kpumepuu Mo2ym o0blms 0emanu3upo8amnvl, 9To
MO3BOJIUT 00JI€€ TOYHO BBISIBUTH MPOOEIIBI, 3aTPYAHEHUST 00YHAIOITUXCS 1 KX
IIPUYHHBI, YTO, B CBOK OYEPEb, I03BOJIUT CIUIAHUPOBATH KOPPEKTUPYIOLIHE
IIPOLIETYPHI.

BaxxHO Takke MOMHUTB, UTO COJEPKAHKE, CTPYKTYpa KOHTPOJIBHOI paboThI
Y KPUTEPUH OLICHUBAHUS €€ BBIMOJHEHUS JOJIKHBI ObITh pa3paboTaHbl TAKUM
o0pa3oM, 4ToObl y 00y4aroImuxcs ObUTO MPAaBO HA OLIMOKY: JJIs MOTYYEHUs
OTMETKHU «3» He 00s13aTeNIbHO BEPHO BBIIIOJIHUTE BCE 3aJJaHUs 0053aTEIbHOTO
YPOBHS, aHAJIOTUYHO, JJIs1 IOJTYYEHHUSI OTMETKHU «5» HE 0043aTeNIbHO BBITOJIHUTH
BCE 3aJ]aHUsI KOHTPOJIBHOU pabOTBHI.

Pexomenmyem crienyroiiye KpUTEpUu IJis IEPeBO1a 00IIeH CyMMBI
HAYMCJICHHBIX 0aJUIOB B OTMETKY MO MATHOAJIILHOM HIKaJIE:

00y4YaroIIMICs HE JOCTUT YOBJIETBOPUTEILHOIO (0053aTEILHOTO) YPOBHSI
MOATOTOBKH (0TMeTKA «2»), eciii OH Habpai MmeHee 55% Oamios Yactu 1
(00s13aTENIBHOTO YPOBHA);



OOyJarOIIUIICS JOCTUT YIOBIETBOPUTEIHLHOTO (005S3aTEIBHOTO) YPOBHS
MOATOTOBKH (0TMeTKA He HUuKe «3»), eClii OH Habpasl He MeHee 55% O6aioB
Yactu 1 (00s3aTEIBLHOTO YPOBHS);

00y4YaroIIMICs TOCTUT MOBBIIICHHOTO YPOBHS (0TMETKA He HUKe «4»),
eci oH HaOpasn He MeHee 65% o01iero uncna 6aJIIoB;

0Oy4YaronIuiiCcs JOCTUT BBICOKOTO YPOBHS (0TMeTKA «5»), eciii OH HaOpai
He MeHee 85% ob1ero yncna 6anios.

Ommemum, ymo npeonazaemas WKaia nepegooa CyMmvl HAYUCTEHHbIX
0ann08 6 ommemky no nAMUOAIILHOU WKAle MOJdCem OblmMb CKOPPEKMUPOBAHA 8
KadHCOOM OMOEbHOM Clyydae.

OueHka TeCTOBBIX 3a/IaHUI

TecT MOXKeT UCIOJIB30BATHCS AJI MPOBEACHUS TEKYIIET0 U TEMaTHUYECKOTO
KOHTpoJIs. bonee nenecooOpa3Ho UCIOJIB30BaTh TECTOBYIO (DOPMY MpHU BBISBIIEHUA
CTENIEHU YCBOCHHUSI TEOPETUUECKOT0 MaTeprana U YMEHHs pelaTh 3aJaHus
PEINPOTYKTUBHOIO XapaKTepa.

ITpu ucnosib30BaHUU TeCTa Kak (POPMbI KOHTPOJISI MOTYT OBIThH
PEKOMEH/I0BaHBI T€ K€ KPUTEPUU I IEPEBOJA CYMMBI 0aJlJIOB B OTMETKY.
OpaHako Npu 3TOM CIIEYET YUUThIBaTh, YTO B 3aBUCUMOCTH OT THUIIA TECTOBBIX
3aJlaHUi, BKIIFOUEHHBIX B TECT, KPUTEPUHU NIEPEBOIA CYMMBbI 0aJUIOB B OTMETKY
MOTYT ObITh CKOPPEKTUPOBaHbI. Tak, MPH BHIMOJIHEHUU TECTA, COCTOSIIETO TOJIbKO
U3 331aHUI ¢ BBIOOPOM OJIHOTO OTBETA (CaMbl€ MPOCTHIE), HUKHUE MTOPOTH MOTYT
OBITH YBEJIMYCHBI:

He menee 70% — orMeTKa «3»;

He meHee 80% — orMeTKa «4»;

He MeHee 90% — oTMeTka «5».

BrinosnHsAs aHanu3 pe3yapTaToB NPOBEPOYHON UM KOHTPOJIBHOU
MpOIEAYPHI, HE3aBUCUMO OT (hOPMBI €€ MPOBEACHHUS, 1IeJIeCO00pa3HO PUKCUPOBAThH
HE TOJIbKO KOJMYECTBO BBIOJTHEHHBIX 33JJaHUH, HO U KAKUE UMEHHO 3aJaHusl ObLITU
BBITMIOJTHEHBI KaK KaKIbIM 00y4arOIUMCS, TaK U KIaccoM (TPYIIIOii) B LIEIOM.

[IpuMmeHeHne JaHHOTO MOJIX0/1a MO3BOJISET ClIeNaTh OTMETKY OoJiee
uH(GOPMaTUBHOM U 000CHOBAHHOM, BCETja MOXKHO ITPOAHAIU3UPOBATH, U3 YEro
CKJIABIBACTCS OOIIHI 0al KaXKI0T0 00Yy4aromerocsi, Kakue 3a1aHusl BBITIOTHEHBI
MOJIHOCTBIO, & KAKME YaCTHUUHO. TaKkxke Mpu JaHHOM MOJIX0/I€ peain3yeTcs
HEOTHhEMJIEMOE TIPABO KaXkJA0r0 00YUaIOLErocst — «IpaBo Ha OomUOKy». B 1ienom
0 rpYIIe 00yYarolMXCs BBISBISIOTCS 00IIKe MPoOeibl, TPEOYIOINE KOPPEKIUU
U JIONIOJTHUTENIbHOM paboTHI.



[TpomexxyTouHas aTTecTanusi ¥ TEKYIINH KOHTPOJIb YCTIEBAEMOCTH yUaITUXCs
MIPOBOJIUTCS B TEYCHHE Y4EOHOTO TEPHOJa B COOTBETCTBHHM C IIOJIOKCHHEM O
MIPOBEICHUH MPOMEKYTOYHOM aTTECTAMH YYAIIUXCS M OCYIIECTBICHUH TEKYIIIETO
KOHTPOJISI UX YCIIEBAEMOCTH.

OO0mue KpuTepuUM OLEHKH MpPeAMETHBbIX 3HAHMHA, YMeHMil, HABHIKOB
00y4arImxcs:

- bamn «5» craBurcs, ecnu BbIIOJHEHO Oosiee 85% paboThl, KoTrIa
oOydaronuiicss 0OHapyXKMBaeT YCBOEHHE O0053aTEIIbHOIO YPOBHS M YpPOBHS
MOBBIIIEHHON CJIOXXHOCTH OCHOBHBIX O0pa30BaTENbHBIX MPOrPaMM; BBIIEISET
IrJIaBHBIE MOJIOKEHUS B U3YYEHHOM MaTepualie U He 3aTpyAHsIeTCs MPU OTBETax Ha
BHUJION3MCHECHHBIC BOIIPOCH; CBOOOJHO TIPUMEHSET TOJYYCHHBIC 3HAHUS Ha
MIPaKTHKE; HE JOIMyCKAaeT OMMOOK B BOCIPOU3BEIACHUM M3YYCHHOTO MaTepHala, a
TaK)Ke B MMCbMEHHBIX pab0Tax, MOCJIEIHHUE BHITIOJIHIET YBEPEHHO U aKKYypPaTHO.

- bamn «4» craButcs, eciu BbimosiHeHO Oonee 70% paboTel, Koraa
oOyyaromuiicss OOHApYyKUBAET YCBOCHHE OOS3aTEILHOIO YPOBHS W YaCTUYHO
YPOBHSI TIOBBIINIEHHON CJIOXHOCTH OCHOBHBIX OOpa30BaTEIbHBIX IPOTPaMM;
OoTBe4aeT 0e3 0COoObIX 3aTPyJHEHUN Ha BOIPOCHl YUYHUTENS; YMEET MNPUMEHSThH
MOJIYYCHHbIC 3HAHMS HA MPAKTUKE; B YCTHBIX OTBETaX HE JOMYCKAET CEPhE3HBIX
OIIMOOK, JIETKO YCTPAHSIET OT/ACNIbHbIE HETOYHOCTH C MOMOIIBIO JOMOTHUTEIbHBIX
BOIIPOCOB YUHTEJIS, B TUCHMEHHBIX pad0Tax JAeiiaeT He3HAUYNTEIbHBIC OITHOKH.

- banmn «3» craBurcs, ecnu BbeimoaHeHO He MeHee 50% paboThl, Korja
oOy4Jaromnuiicss oOHapy>KMBAaeT YCBOEHHE O0O0s3aTeILHOTO YPOBHS OCHOBHBIX
oOpa3oBaTeNbHBIX MPOTpamMM, HO HCIBITBIBACT 3aTPYJHEHUS TP  €ro
CaMOCTOATEILHOM BOCIPOU3BEJCHUU U TPEOYeT JOMOTHUTEIbHBIX YTOYHSIOMIUX
BOIIPOCOB YYHTEINS, TPEAMOYUTACT OTBETUTh HA BOMPOCH BOCIIPOH3BOISAIIETO
XapakTepa W WCHBITBIBACT 3aTPyIHCHHUS TPU OTBETaX HA BHJIOW3MCHCHHBIC
BOIIPOCHI; JIOITYCKAaeT OMMOKH B MUChbMEHHBIX paboTax.

- bamr «2» craButcsa, ecnau BbemonHeHO MeHee 50% paboTel, Koraa
OOyYJarOIINIICS UMEET OTIEIbHBIC MPEACTABICHUS 00 M3yUYeHHOM MaTepuaie, mpu
9TOM OOJIbIIIas YacTh O00S3aTEILHOTO YPOBHS OCHOBHBIX 00pa30oBaTEIbHBIX
IporpamMM HE YCBOCHA, 0OYYaIOIIUKCS UCIIBITBIBACT 3aTPYAHCHUS MPU OTBETaX Ha
BOIIPOCHI  BOCTIPOU3BOJIAIIEIO XapaKTepa;, JOMyCKaeT TrpyOble OIIMOKK B
MMCBMEHHBIX pad0Tax WM HE CIIPABIISCTCS C HUMHU.



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yuciia v BBIYUCIICHUS
11 OnepupoBaTb MNOHATUSAMM: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAsI U A€CATUYHAS JIpOOb, IPOLIEHTHI
12 BeimonHATe  apudmMeTHyeckue  Oomepaluu ¢ PAalUOHAIBHBIMH |
' JeHCTBUTEIbHBIMU YHACITAMHU
13 BbInonHaTe npubamkEHHbIC BBIYMCICHUS, UCIIONIb3YS PaBUJIa OKPYTIICHUS,
' JeNaTh MPUKUAKY U OIICHKY pe3yJIbTaTa BEIYUCICHUI
OnepupoBaTh HOHATUSAMM: CTENEHb C LIEJIBIM IOKa3aTeleM, CTaHAapTHAs
14 dopma 3amMcu AECHCTBUTEIBHOIO 4YMCIA, KOPEHb HATypaJbHOM CTENEeHH;
' UCIMOJIb30BaTh MOAXOANYI0 (OpMY 3alHMCHU JEHCTBUTEIbHBIX YUCEN JUIs
peLIeHHs] TPAKTUYECKUX 33134 U IPEJCTAaBICHUS JaHHBIX
OnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC U TAHTEHC MTPOU3BOJIEHOTO YIJIa;
1.5 UCMOJNb30BaTh  3alMCh  NPOM3BOJIBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUYECKHE (DYHKIMH
2 VYpaBHeHUS 1 HEpaBEHCTBa
OnepupoBaTh MOHATUAMHU: TOXJIECTBO, ypaBHEHHME, HEPaBEHCTBO, LIEJOE,
2.1 panroHaIbHOE, UppanoHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
59 BeinonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM M peraTh
' TPUTOHOMETPUUYECKUE YPABHEHUS
BeimonHATE TpeoOpa3oBaHusl LENbIX, PAMOHATBHBIX M HPPAHOHATBHBIX
2.3 BBIDQKEHUH ¥ pemaTh OCHOBHBIE THIBI IENBIX, PAlMOHAIBHBIX |
UppaIMOHATFHBIX YPAaBHEHHUI U HEPABEHCTB
24 [TpuMeHATh ypaBHEHHs M HEPaBEHCTBA Ul PELICHHUS MaTeMaTHYECKUX
' 3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U pealbHOM KU3HU
MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTaBIIAThH
2.5 BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, UCCIENI0BATh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arrapara ajareopsl
3 OynHkmn 1 rpadukm
OnepupoBaTb MOHATUAMH: (PYHKIMS, cIOCOOBI 3aJaHus (YHKIMU, 001acTh
3.1 omnpezieNieHuss M MHOXECTBO 3HaueHH ¢GyHkuuu, rpaduk QyHKIUY,
B3aUMHO OOpaTHBIC (PYHKITUH
3.2 OnepupoBaTb NOHATHAMU: UYETHOCTH M HEUETHOCTh (QYHKLUMH, HYIH




(byHKINH, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduku GyHKITUN 119 pEIICHUST YpaBHEHHUI
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (QYHKINHU, KBaAPATHUHONW (YHKIUH,
CTeneHHON (YHKIMH C LENbIM MoKa3aTelleM
Hcnonw3oBare rTpaduku (GyHKIMNA 78 UCCICIOBAHHS MPOIECCOB U
3.5 3aBUCHUMOCTEH MpU pENICHUH 3a7ad M3 JPYruX y4eOHBIX MPEIMETOB W
pealbHO JKU3HH, BEIpaXaTh POpMyIaMH 3aBUCUMOCTU MEX]Ty BEIIMIYMHAMHI
4 Hauana marematnyeckoro anaamsa
41 OnepupoBaTh TOHSATUSMU: TOCIEAOBATEIBHOCTh, apudMeTndyeckas U
' reoMeTpUYecKasl Iporpeccuu
49 OnepupoBaTh TIOHATUSAMHU: OECKOHEYHO YyOBIBAIOIIAs TeOMETpUYECKas
' porpeccusi, cyMmMa 0€CKOHEYHO YOBIBAIOIICH reOMETPUIECKON TPOTPECCUH
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIENOBATENIBHOCTEW W MPOrPECCUU IS
' peIICHUs PeaTbHBIX 33729 MPHUKIIATHOTO XapaKTepa
5 MHokecTBa 1 JIOTHKA
5.1 OnepupoBaTh MOHATUSIMHU: MHOKECTBO, OTIEPAIlUU HAJl MHOKECTBAMU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJis  OIHCaHUs
52 pEATbHBIX TIPOIIECCOB U SBIICHUH, NIPH PEIICHUU 3a/1a4 U3 JPYTUX YICOHBIX
IPEIMETOB
53 OnepupoBaTh  MOHATUSIMHU:  OMpeJelieHHue, TeopeMa,  CIEJCTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
MPOBEPSIEMOT0 .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
1 Uucna u BBIYUCTIECHUS
OnepupoBaTh MOHATHAMH: HaTypalbHOE, MEJI0€ YHCIIO; HCIOIb30BaTh
1.1 MpHU3HAKKA JCTUMOCTH IENBIX YHCEN, pPA3JIOKEHHE 4YHCIIa Ha TIPOCTHIE
MHO>KUTENH ISl PEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIICHB C PAITMOHAILHBIM MTOKA3aTeIeM
13 OnepupoBaTh MOHATHIMH: JOrapudM 4YHciIa, ASCITHYHBIC M HATypaJIbHBIC
' sorapruQGMsI
2 YpaBHEeHUS 1 HEPaBEHCTBA
[IpumeHaATh CBOWCTBa CTENMEHW I TPeoOpa3oBaHUsS  BBIPAKCHHM,
2.1 OTIepUPOBATh TIOHATHUSMH: IIOKA3aTeIbHOE YpaBHCHHE W HEPaBEHCTBO;

p€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB




BeimonuaTe mpeoOpa3oBaHMs BBIPAKEHUH, COAEPXKAIIMX JIOTapU(MBI,

2.2 OIEpUPOBATH MOHATUAMU: JIOTapU(PMUUYECKOE ypaBHEHHE M HEPaBEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemeHus npocTeHImX TpPUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMHU: CUCTEMA JIMHEMHBIX YpPAaBHEHUH U €€ pelleHUeE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHUH Ul pEeIeHHs IPAKTHYECKUX
3aja4
55 HaxonuTh pemieHns npocTelnx CUCTEM U COBOKYIHOCTEN pallMOHAIbHBIX
' YpaBHEHHH U HEPaBEHCTB
MogenupoBaTh peajbHbIE CUTyalldd Ha S3bIKe anreOpbl, COCTABISATH
2.6 BBIPQKCHUS, yYpaBHEHHS, HEPABEHCTBA U CHUCTEMBbl IO YCIIOBHUIO 3aJayH,
HCCJIEI0BATh TOCTPOEHHbBIE MOJIEJIN C UCIOIb30BAHUEM allrapara ajareopbl
3 OyHkuuu u rpapuku
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKLUHU, TOYKH 3KCTpeMyMa (YHKIMM, HaubOosbliee U
' HalMEHblIee 3Ha4eHUs (PYHKIMM Ha MPOMEXYTKE; MCIIOJIb30BaTh MX IS
uccieoBaHus QyHKIMU, 3aJaHHON rpaduKoM
OnepupoBaTh NOHATHAMH: TPAPUKU MOKA3aTEIBHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHON
IUIOCKOCTH M UCIOJIb30BaTh /IS peIlIeHHs] ypaBHEHUI U HEPABEHCTB
33 N300paxaTh Ha KOOPAWHATHOM INIOCKOCTH I'padUKU JTMHEWHBIX ypaBHEHUN
' Y MCTIOJIb30BATh WX JUIS PEUICHHUsSI CHCTEMBI JIMHEHHBIX YpaBHECHHN
34 Hcnonb3oBate rpadukn (GyHKUMH [ HCCIEAOBAaHUS IPOLECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILIIH
4 Havana maTreMaTH4ecKOro aHanusa
OnepupoBaTh MOHATUSAMU: HETIpepbIBHAs QYHKIINS, TPOU3BOIHAS (DYHKIINH;
4.1 MCIOJIb30BaTh T€OMETPUYECKUH M (DU3MUECKUN CMBICI MPOU3BOAHON JUIsS
pelieHus 3aaad
4 HaxonuTeh  MpoM3BOAHBIE  3JEMEHTapHBIX  (QYHKIUH,  BBIYMCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (DYHKLIUH
Hcnonp3oBaTh  NPOM3BOAHYIO  JJII  HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb W 3KCTPEMYMBI, MPUMEHATh pEe3yJIbTaThl MCCIEAOBAHHS K
MOCTPOCHHIO IPa(hUKOB
44 Hcronp30BaTh MPOU3BOAHYIO IS HAXOXKACHUS HAWJIYYIIETO PEIICHUS B
' NPUKIIAJHBIX, B TOM YHCJIE COIMAThHO-3KOHOMUYECKHX, 3a/1auax
45 OnepupoBaTh MNOHATUSMM: TEpBOOOpa3Has M HWHTErpai; MOHUMATh
' reOMEeTpUYECKUil U (PU3NUECKHI CMBICIT HHTETpaja
46 Haxonuth nepBooOpa3Hble 3JI€MEHTapHBIX (YHKLINH, BBIYUCISATh HHTETPa
' no ¢opmyine Hetorona — JleiiOHuna
47 Pemrate mpuknagHbIe 3a1a4M, B TOM YUCIE CONHMAIBHO-DKOHOMUYECKOTO U

(bU3NIECKOro XapakTepa, CPEACTBAMHI MaTEeMAaTHIECKOTO aHaIH3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
1 Yucna v BBIYKCICHUS
Panuonanenple  uyncna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOM, HPOLEHTHI,
11 OeCcKOHEUHbIE NTepUOoANYECKHE IpoOU. Apr(pMeTHIecKue oNepalnnun ¢ palMoHaIbHBIMU
' quCcIaMu, IpeoOpa30BaHUs YUCIOBBIX BhIpakeHU. [IpuMenenue npobeii u mporeHToB
JUISl peIIeHUs IPUKIIAIHBIX 3314 U3 Pa3IMuHbIX OTpaciiell 3HaHUN U peanbHOM )KU3HU
JeiicTBuTenpHble yncia. PanoHanbHble 1 MppalMOHAIbHbIE YKicaa. ApudMeTnieckue
1.2  onepauuu c AEHCTBUTEIbHBIMM uuciaMH. [IpuOak€éHHbIE BBIYMCICHMS, NpaBUIIA
OKpPYIJICHUS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BBIYUCICHUN
Crenensb ¢ nenbiM nokaszaresneM. CtangapTHast opMa 3amucu AeHCTBUTEFHOTO YHCIIA.
1.3 = Hcnonw3oBaHue moaxojsiiei Gopmbl 3alKMcH ACHCTBUTEIbHBIX YHMCEN Ul PELICHUs
IIPAKTUYECKUX 3a7a4 U MPEACTABIECHUS JaHHbIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JIeHCTBUS ¢ apu(METHYECKUMHU
' KOPHSIMUM HaTypaJbHON CTENEHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1  ToxnecTBa M TOXJIECTBEHHBIC TIPEOOPa30BaHUS
29 ITpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
' bopmysl
53 VYpaBHeHHe, KOopeHb YypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' WHTEPBAJIOB
2.4  Pemenue 1enbIxX U ApoOHO-PALMOHATBHBIX YPABHEHUI U HEPABEHCTB
2.5 Pemenne nppaiimOHaNIBHBIX YPaBHEHUN U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHUI
57 [IpumeHeHne ypaBHEHNH U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a/1ad U 3a1a4 U3
' pa3INYHBIX 001aCTe HAYKU U peallbHOM KU3HH
3 DOyHKINUA U TpaPUKH
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkinun. BzaumHo oOparHbIE
' GyHKIUH
3. OO6nacTe ompeneneHUss M MHOXKECTBO 3HaueHWd QyHkuuu. Hynmm QyHkumm.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE DYHKIIUN
33 Crenennast GyHKIMSI C HaTypaJbHBIM U TIEJIBIM TTOKa3aTesneM. E€ cBolicTBa u rpaduk.
' CaoiicTBa u rpaduk KopHs N-0ii cTenenu
3.4  TpuroHomerpuueckasi OKPYXHOCTb, OIPEAEICHHUE TPUTOHOMETPUUYECKUX (QYHKIUI




YKCIIOBOTO apryMeHTa
4 Hauana maremMaTHueckoro aHaimsa
41 [locnenoBaTenbHOCTH, CIOCOOBI 3alaHUS  IOCIENIOBATEIBHOCTEH. MOHOTOHHBIE
' [10CJIEI0BATEIbHOCTH
Apudmernueckass u TreoMeTpuueckass mporpeccud. beckoHeyHO —yObIBaromas
49 | TEOMETpHYeCKas MPOrpeccHs. Cymma OECKOHEYHO YOBIBAIOLICH TIeOMETPUYECKON
' nporpeccur. @dopmyna CIOXKHBIX HIPOUEHTOB. lcnosp30BaHuWE NPOrpeccUM Ul
peleHHs peabHbIX 3ajjau MPUKIIAHOTO XapaKTepa
3) MHosxecTBa U JIOTHKA
MHoxecTBO, omnepauuu Haja MHoxectBamu. [luarpammsl Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammapara Jjs ONMCaHUS peabHbIX
IPOLIECCOB U SABJICHUH, TP PEILICHUU 3aJ]ay U3 APYTUX YUeOHbBIX IPEIMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kona IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
11 Harypanbnble u nensle uncia. Ilpu3Haku AeIMMOCTH LEIbIX Yncel
1.2 Crenensb ¢ pallnoHaIbHBIM MTOKa3arenaeM. CBOWCTBA CTEEHU
13 Jlorapudm uncna. JlecaTuuynble U HATypaJlbHbIE JOrapHUPMbI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxeHU, copepKalUX JOrapu(pmbl
2.2 [TpeoOpa3oBanue BhIpaKEHUH, COAEPIKAIINX CTENIEHU C pallMOHAIbHBIM MOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHbIe ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA
26 CucreMsl TMHENHBIX YpaBHEHU. Pelienne npukiaaHbIX 3a7a4d ¢ IOMOIIBIO CUCTEMBI
' JIMHEUHBIX YPABHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallOHANIbHBIX YPAaBHEHUN U HEPABEHCTB
58 [IpumeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHUECKUX 3a/1ad
' W 3aJ1a4 U3 pa3IMyHbIX o0acTel HAyKH U peasibHOM KU3HU
3 OyHKIHH U TpaduKh
Oyukuus. Ilepuonnueckue ¢yHkuu. I[IpomMexxyTKH MOHOTOHHOCTH (YHKIUH.
3.1 Makcumymbl 1 MUHUMYMBl QyHKIUU. HauGomnpliee W HauMeHblee 3HAYEHUE
(GYHKIIMHM Ha IPOMEXKYTKE
3.2 Tpuronomerpuyeckue GyHKINU, UX CBOMCTBA U rpaduKu
3.3 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U TPaPUKH




3.4

Ucnonb3oBanue rpadukoB GyHKIUN 1T peICHUS] YPAaBHEHUH 1 THHEWHBIX CUCTEM

Hcnonp3oBanue rpadhukoB GyHKUUN 1 UCCIIEIOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpbIE BO3HHKAIOT NpPU pEIICHUH 3a7ad W3 JPYIHX YUeOHBIX IPEIMETOB H
pEabHOM KU3HU
4 Hauana maremarnyeckoro anaamsa
4.1 HenpepsiBabie pyHkinu. MeTo] MHTEPBAJIOB AJIsl pEHICHUS] HEPABEHCTB
4.2 [TpousBoanas pyHkuuu. ['eomerpuueckuii 1 PU3NIECKUA CMBICI MPOU3BOTHON
43 [IpousBoanbie sneMeHTapHBIX (GyHKIUHA. DOpMyIbl HAaXOXKIEHHUS MPOU3BOJHOMN
' CYMMBI, IPOU3BEICHUS M YaCTHOTO (DYHKIUN
[IpumeHeHre mNPOU3BOIHOM K HCCIEAOBaHUIO (YHKIHUA HAa MOHOTOHHOCTh H
4.4 9KCTpeMyMbl. HaxokaeHne HauOOoNbIIer0o W HAaMMEHBIIEro 3HAa4eHUs (QyHKIUU Ha
OTpe3Ke
[TpumeHeHre TPOU3BOJHON JJI HAXOXKACHUS HAWIYYIIEro PEUIeHHs] B MPUKIATHBIX
4.5 3aayax, JUIsl OMpeAeNieHUusT CKOpPOCTH TMpoIllecca, 3aJaHHOro (HOopMyloNn uiu
rpaduKom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
4.7 WuTerpan, ero reoMeTpuyeckiii 1 (GU3NYECKHid CMBICI. BpruucieHne nHTerpaia mo

dbopmyrne Hetotona — JleiiOuuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHus o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKHU; MPUMEHATh HX; YMeHUE (OpMYyIUpOBAThH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDH
1 JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU. MHOXECTBO, IMOAMHOXCCTBO, OIICpallMi HAJl MHOXKCCTBAMMH,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OIMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U npu pClICHUU 3aaa4, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEeIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHE 3aaBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HATYPaJIbHOW CTENEHH, CTENEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTElIeM,
jJorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK 10 MOAYJIO, PAllMOHAJIBHOE 4YHCIIO, HPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJlbHbBIX, LEJbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
2 YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTMMOCTH, HAUMEHBIINHA 0Ot
JIenuTenb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULHOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

noCIca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nmporpeccust, reoMCTpUYICCKad




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM UHUCIE C IIOMOUIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); YMeETh
MPOU3BOJUTH apUPMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMHU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuma 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprUpOBaTh MNMOHATHUAMH: pPALUOHAJIBHBIC, HPPALUOHAJIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PAaBHOCHJBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM; YMCHHUC pCUIaTb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MAaTCMAaTHUYCCKHUX

3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peaHLHOﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIiBHAs (YHKIUS, aCUMITOTHI rpaduka
GyHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
MHTETpajl; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCIATh  NPOM3BOJAHBIE  CYMMBI, TMPOM3BENEHHUS, YacTHOIrO U
KOMITO3UIIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BaHUEM arapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pellleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaia; HNpUBOAWUTL HNPHUMEPbBI MATCMATHUYCCKOro MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHas (QyHKIHS,
pauroHanbHas (QYHKIUS, CTENEHHAas (QYHKIUSA, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 JPYrux y4eOHBIX NPEIMETOB M 3ahad U3 pealbHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIOJIb30BaTh CBOWCTBA M TpaduKu (YHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITb BBIPAXKEHMS, YpaBHEHHS, HEPAaBEHCTBA U HX
CHUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPaBIONOAOOHOCTh pPE3YIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33/1a4H, UCCIIEI0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThuecKkoe, MeauaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0Opa; yMEHWE H3BIEKaTh, MHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO0 B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA PEaJbHBIX IMPOLIECCOB U SIBICHUH; MPEICTaBIATh
uH(pOpMAlLIMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTAaTHCTUYECKUE JaHHbIe, B TOM YHCJIE€ C MpPUMEHEHHEM TrpaduuecKkux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; TPAPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI  CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny beprymm, koMOMHaTOpHBIC (AKTBl U (GOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BEJIMYHMHBI, (QYHKIHMHA  pacUpelelieHuss H  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN IS pelleHus 3a/1ad,
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; yMEHUE TPUBOJUTH MPHUMEPbl TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSAMHU: COUETAHUE, NMEPECTAHOBKA, YUCIIO COYCTAHUH,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJICbh U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBarb IOHATUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJIa, IUIOCKUN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS MIPSAMBIC, MapaUICIIbHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHME HUCIIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHSATHUSAMU: IJIOMAAL (GUTYPH, 00BEM (UTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTU TMHUPAMHIBI, TPU3MBI, KOHYyca, HUIUHApPA, O0BEM Kyda,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Imapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS KOHyCa W IMIIUHIAPA,

napaujaiCJbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LMWIMHIpPA, KOHYCa; YMEHUE CTPOUTh CEueHHe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUsI U3ydyaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue onepupoBaTh TMOHATHSMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YsI
W3YYCeHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHNC 00BEMOB HOI[O6HBIX (l)I/Il"yp
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCIACHUC, YIroll MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIB30BATb BCKTOpHLIﬁ u KOOp,Z[HHElTHLIfI METO

JJI pEHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX yqe6HHx IpeaAMETOB

YMenue BLI6I/IpaTL HO)IXOI[}IIJ_[I/Iﬁ MCTOA AJId pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATUKH B HU3YYCHHU MPUPOJHBIX U 06H1€CTBGHHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTHUYECKOW HAyKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATYpaIbHOU cTerneHu. J{eHCTBUS ¢ apupMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpiM rnokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeobpazoBanne BEIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Lenblie u 1poGHO-palIMOHANIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuiia cuCTeMbl TMHEWHBIX YpaBHEHUH. OnpeaeTnTeh MaTPHUIIBI
3 OyHKIMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nacTp ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuumu. Hymum  QyHkmoum.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
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PABOYAS ITPOI'PAMMA
(ID 7697332)
Y4eOHbIl Kypc «BeposiTHOCTD ¥ CTATUCTUKA. Y TJIy0JIeHHBIN YPOBEHb)

s ooygaromuxest 10-11 kmaccoB

MNOACHUTEJBHASA 3AIINCKA

YueOHbiii Kypc «BeposSTHOCTh M CTaTHCTHKA» YTIYyOJIEHHOTO YPOBHS
SBJISETCSI TPOJIOJDKEHUEM U Pa3BUTUEM OJHOMMEHHOTO y4eOHOTro Kypca
yrayOJE€HHOTO YPOBHS Ha YPOBHE CpeAHEro oo1iero oopazoBanus. Y4eOHbIN Kypc
npeaHa3HavueH i1 GopMUPOBaHUS Y OOYyUaAIOIMMXCSI CTATUCTUYECKOU KYJIbTYPhI U
MMOHMMAHUS POJIM TEOPUU BEPOSTHOCTEW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
U3YUYCHUSl CIy4YalWHBIX COOBITUH, BETMYMH M TpolieccoB. [Ipu u3ydeHum Kypca
o0OoramarTcss MpPEICTaBICHUS OO0Yy4alolUXCi O METOJaX  HCCIEIOBAHMS
W3MEHYMBOIO MHpa, pa3BUBACTCS TOHUMAHHME 3HAYUMOCTH U  OOIIHOCTHU
MaTeMaTUYECKUX METOJOB IMO3HAHUS KaK HEOTHhEMJIEMON YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHMUS.

Copnepkanre y4eOHOro Kypca HalpaBJIC€HO Ha 3aKperyieHue 3HaHWM,
MOJIYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, U
Ha pa3BUTHE MPEACTABICHUM O CIyYalHBIX BEIMYMHAX W B3aUMOCBA3SAX MEXKIY
HUMH Ha BaKHBIX MPHUMEPAX, CHOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaronuxcsi 10JDKHO cPOPMUPOBATHCS MPEACTABICHUE O
HanOoJee YyOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUYECKUX MOJIETISX, UCIOJIb3yEMbIX
JUISL  ONMKMCAHUs  AHTPOMOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYUH,
NOTPENIHOCTE B pa3MYHbIE pPOJia H3MEPEHUSIX, JJIUTEIbHOCTH O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIsSeTcs 0a30i i1 OCBOEHHS BEPOSTHOCTHO-
CTATUCTUYECKUX METOJO0B, HEOOXOJAUMBIX CIEIHMAINCTAM HE TOJIBKO WHXKEHEPHBIX
CIEUAIBHOCTEM, HO TaKXe COIUAIbHBIX U TCHUXOJOTUYECKUX, TOCKOIBKY
COBpPEMEHHbIE OOIIECTBEHHbIC HAYKW B 3HAUYUTEILHON MEpe UCIOIb3YIOT ammapar
aHanu3a OONBIIMX JaHHBIX. L[eHTpalbHYI0 dYacTh Y4YEOHOTO Kypca 3aHUMAaeT
oOCyXXJIeHHE 3aKOHa OOJBIMX 4YHcel — (YyHIAMEHTAIBHOTO 3aKOHA MPHUPOJIHI,
MMEIOIIIETO MaTeMaTHIeCKyt0 (opMalIh3aIluIo.

B cooTBercTBHMM C yKa3aHHBIMU IIEJSIMU B CTPYKType ydeOHOro Kypca
«BepoATHOCTh W CTAaTUCTUKA» Ha YriayOJE€HHOM YpOBHE BBIJICIICHBI OCHOBHBIC
conepkatenbabie TUHUN: «CiaydaiiHbie COOBITHSI U BeposiTHOCTH» U «CiydaliHbIe
BEJTMYMHBI U 3aKOH OOJIBIIIUX YHCEID).



[ToMrMMO OCHOBHBIX JIMHUU B y4eOHBIH KypC BKIIFOUEHBI 3JE€MEHTHI TEOPUU
rpagoB M TEOPUU MHOXKECTB, HEOOXOJUMBIC JIsi TOJHOLEHHOTO OCBOCHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXKHBIX MaTEMaTHYSCKUX YUEOHBIX
KYPCOB.

Conepxxanne nuHUU «CiydaiiHble COOBITHS U BEPOSITHOCTH»  CIIY)KUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUN O paCHpPEEICHUN BEPOSITHOCTEH
MEKly 3HAYCHHUSMH CIy4aMHBIX BEIUYHMH. Ba)KHYI0 4acTh B 3TOM CONEPKATEIBHON
JVHUM 3aHUMAET N3YYEHHE F€OMETPUUECKOr0 U OMHOMHUAJIBHOTO paclpeneIeHU U
3HAKOMCTBO C MX HEIIPEPBIBHBIMU aHAJIOraMH — IIOKA3aTEJIbHBIM U HOPMaJIbHBIM
pacIpeneiIeHAsMH.

Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHus MU, aKUEHTUPYIOT BHHMaHUE OOYYalolMXCS Ha ONHCAaHUM U
U3YYEHUU CITy4yalHBIX SBJICHUN C MOMOILBIO HENPEpBIBHBIX (QYHKIMI. OCHOBHOE
BHHMAaHME YAEISIETCS OKa3aTeIbHOMY U HOPMAJIBHOMY PacCIIpECIICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcsl 03HAKOMHTEIBHOE HU3YyYEHHUE CBS3H
MEXIYy CIy4YalHbIMM BEJIMYMHAMH U ONHCAHHE 3TOM CBSI3M C IOMOILBIO
Kod(pduleHTa KOPpEJSIIUM W €ro BBIOOPOYHOTO aHajora. IJTU DJIEMEHTHI
COJIEp>KaHMs PA3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHUA», U3yUYCHHYIO Ha YPOBHE
OCHOBHOro 0O01Iero o0pa3oBaHus, U BO MHOTOM OIMPAIOTCA Ha CBEICHUS W3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé€ oauH dneMeHT  colepKaHus, KOTOpPBIM  Mpearaercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITUH, HACTYMAIOIIKX B €AUHMILY BpeMeHU. O3HaKOMIIEHUE C paclpeieeHUEM
BEPOSITHOCTEM KOJMYECTBA TaKHX COOBITUHA HOCUT Pa3BUBAIOIIMI XapakTep U
SBJIIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX HA Yy4eOHbIE
CHEIUATbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HayKaMH, ICUXOJOTHEH U
YIPABJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposiTHOCTP UM CTaTUCTHKa» Ha
yIiyOJIeHHOM ypoBHE oTBoautcsi 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Hezeno), B 11 knacce — 34 yaca (1 yac B Hezelnto).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApHBIC
coObITHst (Mcxobl). BepostHOCTh ciydaitHoro coObiTusi. bin3ocTh 4acToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu HajJ COOBITUSIMU: TepecedeHue, 00bEeJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHoM BeposatHocTu. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIIBITAaHUN A0 NepBoro ycnexa. [lepecranoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX ucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactipenenenusa. Onepanuu HajJ CiaydallHbIMM BEJIMYMHAMH. buHapHas cirydyaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumblie
CIIy4aillHble BEJIMYMHBL.MAaTeMaTH4YeCKOE OXUJAHUE CIy4YalHOW BEJIWYMHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MATEMAaTUYECKOTO  OXKHMIAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHuecKkoe OXHIAaHUE OWHApHOW cliydaliHOMN
BEJIMYMHBI. MaTeMaTudeckoe OKUJAaHHE CYMMbl CJIy4YallHbIX  BEJIUYUH.
Maremaruueckoe 0XKUJIaHHE TEOMETPUUECKOTO u OMHOMMAIILHOTO
pacrpeneneHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucniepcusi OMHApHOU CIy4yalHON BENIMYMHBI. MaTeMaTHYEeCKOe
OXXUJAHHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnipenenenus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUYECKOTO
pacrpeeneHus.

11 KJIACC



HepasenctBo YeoOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
Oonpimimx  uyucen. BwiOopounslii  Merox  uccienoBaHuii.  BriOopouHbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSITHOCTH COOBITUS IO BHIOOPOYHBIM JaHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauu, NpUBOASIINE K MTOKA3aTEIbHOMY paclpeaeiIeHUI0. 3a1a4un, IPUBOISIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUA ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

ITocmenoBaTeIbHOCTh  OAWHOYHBIX  HE3aBHUCHUMBIX  COOBITHHM. 3amauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccusi, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUK 00YYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCHUMCKON MaTEMaTUYECKOMN LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIEHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOUYas 3CTETHKY MaTEMaTH4YECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOdI00Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTh K  MaTeMaTH4eckoMy  oOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHUMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEYeCKOM MIesATEIbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCHU(UKAIUY,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpolJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHACBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHHS 3alayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTEeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IITYpMBD» M UHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B rpade, Ienb, UUKI, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTAPHOE CIydailHOe COOBITHE (DJIIEMEHTAPHBIN MCXO])
CIIy4aifHOTO  OTbITa, HAXOJWTh BEPOSITHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxXOJUTh U (POPMYITUPOBATH COOBITHS: MEPECCUCHHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAaHHOMY, MCHOJb30BaTh JUArPAMMBbl
Oiinepa, KOOPIMHATHYIO MPSIMYIO Ui PELISHHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITUS, JIEPEBO CIYYallHOTO 3KCIEPHUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOMIBIO MpaBWIa YMHOXKEHHsS, JIepeBa
CIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IOJTHOW BEPOATHOCTH, (HOPMYITy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
110 OPTaHHU3aLUU CIIyYalHOTO SKCIIEPUMEHTA;

OPUMEHATh M3YyYECHHbIE KOMOWHATOPHBIE (OPMYJBI JJISl TEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3aJlay Mo TEOPUU BEPOSITHOCTEM;

CBOOOJHO  OMEpUPOBATH MOHATUSMHU: OWHAPHBIM  CIy4yalWHBIA  ONBIT
(ucblTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCHBITAHMS, CEpUs HCIBITaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpUM HCIBITAHUN 1O IEPBOrO ycnexa, B
CEepUM UCTIBITAHUN bepHyJIM, B OMBITE, CBI3aHHOM CO CIy4allHbIM BBIOOPOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHAMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSITHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIUYWHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHE;

OIIEpUPOBAaTh IOHATUSMH: COBMECTHOE pPACHpPENEICHHUE ABYX CIIyYalHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesieHusl IBYX CIydyalHBIX
BEJIMYMH [JIS1 BBIACICHUS PpACIpPEACIICHUS KaKJIO0N BEJIWYMHBI, OMNpPEEICHUS
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTeMaTUYECKOT0 0XXKUAAHUS CIIyYalHOW BEJIUYHUHBI (pacrpeiesieHus), IPUMEHSTh
CBOMCTBA MAaTEMaTUYECKOrO0 OXHMIAHUS TMPU PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHie OMHOMHAIIBHOTO U T€OMETPUUECKOTO paclpeiesieHuil;
CBOOOJHO OINEPUPOBATH MOHATUSIMHU: AUCIHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHSITh CBOMCTBA JHMCIEPCUU CIYyYaWHOW BEJIMYMHBI
(pactpenenenus) Npy pPEIIEHUU 33a7ad, BBIYUCIATH JUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOro ¥ OMHOMHAIILHOTO pacIpeIeIeHUN.

K konity 11 kiaacca oOyvaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUHBIE XapaKTEPUCTUKU O JaHHOU BHIOOPKE U OLICHUBATh
XapaKTEPUCTUKNA TEHEPATIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTikaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE THIIOTE3BI, NIOJIb3YACh H3YUYEHHBIMU PaCIpEICICHUSIMU;

OPUBOAUTH  MPUMEPHl  3a]ay, NOPUBOASAIMIMX K  IOKa3aTeJIbHOMY
pacmpesiesieHno, 3a/lad, MPUBOJAIIMX K HOPMAJbHOMY paclpeeseHUIO.
OmneprpoBarh NOHATUAMM: (PYHKUHMS IUIOTHOCTH BEPOSITHOCTH TOKA3aTEeNIbHOTO
pacnpezeneHusi, GyHKIUS IJIOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO pacHpeeICHuUs,
(GYHKIUS TUIOTHOCTH M CBOWCTBA HOPMAJIBHOTO paclpeiesieHus;OnpeeniaTh
KO IULIMEHT JIMHEHHON KOPPEIISIIIUU, BHIOOPOYHBIN KO PUITUEHT KOPPEAIIUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI
DnemMeHThl Teopuu rpados 3
CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusiMH. Cl10’K€HHE U YMHOKEHHUE 5
BEPOATHOCTEMN. Y CIIOBHAS BEPOSITHOCTb.
HezaBucumblie coObITUS
OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocien0BaTeNbHbIX UCIIBITAHUI.
Wcnbrtanus beprymu. CiaydaiiHelii BBIOOp 5
13 KOHEYHON COBOKYITHOCTHU
CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE

HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue

NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe

padoThI padoTshI
pecypcbl

3aKoH OOJNBIINX YHCET

DNIEeMEHTB MAaTEMAaTHYECKON CTaTUCTUKU

HenpepriBHbIe cllydaliHble BETUYHHbBI

(pactipeenieHus ), oKa3aTeIbHOE U 4

HOpPMaJIBbHOE pacIIpe/IeTICHUS

Pacnpenenenue Ilyaccona 2

CBs13b MEX/Ty CITy4allHBIMH BEJTHIHHAMHA 6

O06o01IeHre u cucTeMaTu3alus 3HaHu| 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

KoanuecTBo 4acoB

Tema ypoka KonTposabHbie
Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

I'pad, cBs3HBIHN Tpad, MpeacTaBIcHUE
3aJ1a49¥ ¢ MOMOIIBIO Tpada

Crenenb (BaJICHTHOCTb) BepuIuHbI. [1yTh
B rpade. Llenu u ukIib!

I'padbr Ha mnockoctu. [epeso
CIIy4alHOTO DKCIIEpUMEHTA

CrnyyaiiHble S5KCTIEpUMEHTHI (OTBITHI) U
CIIy4aiiHble COOBITUS. DIeMEHTapHbIE 1
cOOBITHSI (MCXObI)

BeposiTHOCTB ciiy4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITUSMHU

BeposiTHOCTB cily4aifHOTO COOBITHSI.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSMU

[Tepeceuenne, 00beTMHEHIE MHOKECTB
U COOBITHI, MPOTUBOIMOJIOKHBIE
coObITus. PopMyIa CIOKEHUs
BEPOSATHOCTEM




VYcinoBHas BEpOATHOCTb. Y MHOKEHUE

8 BeposATHOCTE. DopMyria yCIOBHOM
BEPOSITHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposATHOCTEH. DPopmyra yCIOBHOMN
BEPOSATHOCTH

10 ®dopmyna NoJTHOU BEPOATHOCTH

11 ®opmyna baiieca. HezaBucumele
COOBITHS

12 KomM6uHnaTopHOE IpaBUII0 YMHOXKEHHUSL.
[lepecTanoBku U paxkropuan

13 Yucino coueranuid. TpeyroibHUK
ITackans

14 ®opmyna 6unoma HeroToHa
KonTponasnas padorta Nel: "I'padsl, 3 Hegens

15 BEPOATHOCTH, MHOXKECTBA,

nekabps
KoMOWHaTopuka'
buHapHBIN Cily4aiiHBINA OIBIT
(ucmbITaHue), ycrex U Heyaava.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBbIX UCIBITAHUHN 0 IEPBOTO
ycrexa

17 Cepus HE3aBUCUMBIX UCTIBITAaHUH 110
NIEPBOIO yclexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm

19 Cry4aifHbIi BBIOOp M3 KOHEUHOU

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TaOJIHUIL

21

22

23

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. J{narpamma
pacrpeneieHus

Onepanuu HaJl CIy4alHbBIMU
BenuunHaMu. [IpuMepsl pacnpenencHuii.
bunapHas ciydaiiHas BeJIu4vHa

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciICHuc

24

MareMaTtnueckoe 0KMIaHNE CIIy4aliHON
Benn4YrHBI. COBMECTHOE pacIpe/iesieHue
JBYX CIIy4alHbIX BEJIMYMH

25

HesaBucumsble ciiydaliHble BEJIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OXKUAAHHUSL.
MaremaTtnueckoe 0xHuaaHne OMHApHOU
CIIy4allHO! BEIUYMHBI

26

27

Marematnueckoe 0KuaaHue
TCOMETPHUICCKOI0 1 OMHOMMAJILHOT'O
pacnpeneneHui

I[I/ICHCpCI/ISI " CTaHAApPTHOC OTKIIOHCHUC

28

Jucnepcust OuHapHOU City4aiiHON
BeIM4YMHBL. CBOMCTBA AUCTIEPCUH

29

Maremaruueckoe OXXHAaHUC
MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HE3aBUCHMBbIX CJ'Iy'—IElfIHBIX BCJINYNH

30

Jucnepcrss OMHOMHATIBLHOTO
pactpenenenus. [Ipakruueckas pabota ¢




HCIIOJIb30BAHUEM JJICKTPOHHBIX Ta6JII/ILI

I[I/ICHepCI/IH " CTaHAAPTHOE OTKIIOHCHUC
TCOMETPHUICCKOI'0 paCIIpCaACIICHHUA. .

31 [IpakTuyeckas pabora c 1
WCIIOJIb30BaHUEM JIEKTPOHHBIX TAOJIHUIT

32 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
KonTponsHas padora Ne2: "Ucnbiranus

33 bepnysum. CiiyuaiiHple BETUYHUHBI U 1 :\::p,enﬂ
pacrnpeneneHus"

34 O06001eHne U cucTeMaTHU3alus 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJIBIIINX YHUCEI

HepasenctBo YeoOrnimera. Teopema

YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

KoanyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebbimena. Teopema
Yeonimena. Teopema beprysum. 3akoH
OOJBIINX YHCeT

Br100pouHBIif METO] ICCIIETIOBAHUIMA

HpaKTI/I‘-ICCKaSI pa60Ta C UCITIOJIb30BAHHEM
OJICKTPOHHBIX Ta6J'II/II_I

['enepasibHast COBOKYITHOCTB U CiTy4anHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLieHKa CPETHErO U
JUCIIEPCUU TEHEPATIbHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbpHas COBOKYITHOCTh U CIlydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLieHKa CPETHErO U
JCIIEPCUU TEHEPAIIbHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK




OrneHnBaHuE BEPOATHOCTEH COOBITHI TTO
BBIOOpKE

10

11

Craructuueckas runoresa. [Ipoepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIKO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
M3YYECHHBIX pacCIpeIeICHHUI

HpaKTI/I‘-ICCKaSI pa60Ta C HCIIOJIB30BAHHUCM
QJICKTPOHHBIX Ta6J'II/II_I

12

[IpuMepsr! HEPEPBIBHBIX CITyYalHbIX
BenM4YUH. OyHKIMSA IUIOTHOCTH
BEPOSATHOCTH

13

14

15

PaBHOMepHOE pacnipenenenue. [Ipumepst
3a7a4, IpUBOJAIINX K ITOKAa3aTCJIIbHOMY U K
HOPMAaJIbHOMY paclpeaeICHUAM

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTH
IMMOKa3aTCJIbHOTO paCclIpCACICHUA
CDYHKIJ;I/H[ IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIBHOT'O pacClpeaCiIiCHUA

16

ITocaenoBaTeNbHOCTE OJMHOYHEIX
He3aBUCHUMBIX coObITHil. [Ipumep 3amaun,
NpUBOAALIEH K pacnpeneneHutro [Iyaccona

17

18

[IpakTnueckas paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX Ta0JIHIL

KoBapuarnus 1Byx ciny4yailHbIX BEJINYHH.
Koaddunuent koppensuuu

19

CoBMeCTHBIC HAOTIOJICHUS IBYX BEJTMYUH




20

Bri6opounsiii k03 puimeHT Koppensuu

Paznuuue Mexy TMHEHHOM CBSA3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

93 [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM
AIIEKTPOHHBIX TAOIIHUIL
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 TaOIHI] ¥ TUarpamMm, orucaTeIbHas
CTaTUCTUKA

o5 OnbIThI ¢ paBHOBO3MOXHBIMHU
3JIEeMEHTaPHBIMU COOBITUSIMU

26 Brranciienue BeposaTHOCTEH COOBITHIA C
npuMeHeHueM popmyn
Brruncnenue BeposiTHOCTEH COOBITUH C

97 MpUMEHEHUEM IpapUIECKUX METOJIOB:
KOOpPJMHATHAsI IpsiMasi, IEPEBO,
nuarpamma Oitniepa

28 Crny4aifHble BEIMYUHBI U paclpeiesIeHUs

29 MaremaTrueckoe OKHJAaHue CIy4ailHON
BEITUYUHBI

30 MaremaTruecKoe OKHIaHUE CIyYaHON
BEITUYUHBI

31 KonTtponbHas padora: "BeposTHocTh U 1 Hepena
cTaTucTuka" Mas
Boruncnenue BeposiTHOCTEH COOBITUI C

32 npuMeHeHueM (Gopmyi u rpadgudecKkux
METO/I0B

33 Brruncienne BeposTHOCTEH COOBITHH C




npuMeHeHneM GopMyIl U rpaduyecKux
METOJIOB

34 MareMaTtnueckoe 0KMIaHNUE CIIydalHON

BCJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

CrnyualiHble BETUUHUHBI U paclpeesIeHusl.

34




CUCTEMA OINEHKHU JOCTHU/KXEHUSA OBYYAIOIIIMMUCA
ININIAHUPYEMBIX PE3YJIBTATOB OCBOEHHUA OBPA30BATEJIBHBIX
ITPOI'PAMM HA YPOBHAX OCHOBHOI'O OBIIEI'O U CPEJIHEI'O
OBHLIEI'O OBPA30BAHUA

YUYEBHBIN IPEIMET «MATEMATHKA»

OueHnBaHKEe MPEIMETHBIX PE3YJIBTATOB 00YUYEHUs HAIIPABJIEHO HA:

— OIpEJITICHHE COOTBETCTBUS YPOBHS CPOPMUPOBAHHOCTH Y OOYUYaIOIIETOCs
pesynbTaToB o0yuenus TpedoBanusiMm GI'OC COO u ®OII COO;

— BBISBJICHUE 1€(PUIIUTOB MPEIMETHON NOATOTOBKHU (MPOOEIOB B 3HAHMSIX,
YMEHHUSIX, HABBIKAX);

— YCTaHOBJIEHUE 3aTPYTHEHUI 00yYaroIuXCcs B JOCTUKEHUN
3aIUTAaHUPOBAHHOTO YPOBHS 00YYEHUS U UX IPUYHH.

[Ipu BbICTaBICHUU TEKYIIEH OLEHKH, TPEACTABISAONIEH cCOO0M pe3yabTat
IpoLEAYpbl OLIEHUBAHUS MHANBUAYAIBHOTO IPOABMKEHUS 00yYaoInXCs B
OCBOEHUU MAaTEMAaTUYECKOTO COACPKaHMUs, LIeJeco00pa3HO OPUEHTUPOBATHCA Ha
CJIEIYIOLME PEKOMEHIALINH.

[To xaxaoii TeMe y4eOHbIX KypcOB «AJredpa v Hayana MaTeMaTH4eCKOro
aHanuzay», «['eomerpus», «BeposSsTHOCTh M CTATUCTUKA) ONPENEIEHBI
IJIAaHUPYEMBIE Pe3yJIbTaThl O0yUEHHUS.

Hano umeTts B By, YTO OIIEHKA JOCTHKEHUS INIAHUPYEMBIX PE3yJIbTaTOB
pacnazaeTcs Ha JIB€ CBSI3aHHbBIE APYT C IPYTOM COCTaBIISIOIINE:

1) onenka mpoiiecca GopMUpOBaHUS TUIAHUPYEMBIX PE3YJIBTATOB,
peanusyemas B GpopMe TEKYIEro, B TOM YHCIe U TEMaTUHYECKOr0, OLICHUBAHMS;

2) oneHKa pesynbTaTa GOpMHUPOBAHUS TIJIAHUPYEMBIX PE3YJIbTaTOB,
peanuzyemas B ((OpMe UTOTOBOTO KOHTPOJISL.

[Ipu 3TOM creayer yuecTb, 4YTO IPU OOYUYEHUH MaTeMaTHKE B IIpoLiecce
OLICHMBAHUS TPOMEKYTOUHBIX PE3YJIBTATOB 00YUEHUS UCIIONb3YIOTCS pa3HbIe
BU/JIbI IEMOHCTPALIUY YUYEOHBIX TOCTH)KEHUMN: YCTHBIE OTBETHI 00YUAIOIIUXCSI U UX
NUCHbMEHHBIE Pa0OThI, B TOM UHKCiE B (POpME TECTUPOBAHUSI.

OOyueHne MaTeMaTHKe TpeanoaaraeT chOpMUPOBAHHOCTh HECKOJIBKUX
Ipynn pe3yJbTaToB:

OCBOCHHE TEOPETHUYECKMX KOMIIOHEHTOB MaTEMAaTUYECKOTO COICPKAHUS:
3HaHKWE U YMEHHUE BOCITPOU3BOAUTH (POPMYIUPOBKH OIPEAETICHUN
MaTEeMaTUYECKUX MOHATUH, POPMYIUPOBKH TEOPEM U UX JOKA3aTEIbCTBO;

pelIeHre MaTeEMaTHYECKUX 3aa4 Pa3HOI0 YPOBHS CJI0KHOCTH — OT
IPOCTEHIINX 10 MPOOIEMHBIX U TOMCKOBBIX;



pelIeHne MEeXMIPEIMETHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4.

JlnarHocTuka u mpoBepKa YPOBHS YCBOEHHS TEOPETUUECKUX KOMIIOHEHTOB
MOXET OBITh OpraHW30BaHa B (popMaTe TECTUPOBAHUS, YCTHBIX OMPOCOB, YACTUYHO
B (popMe TpaaUIIMOHHBIX TPOBEPOUYHBIX M KOHTPOJBHBIX PabOT.

[IpoBepka ymeHus peniaTh MaTeMaTUYECKUE 3a/1auH, KaK MPaBUIIO,
opraHusyeTcst B (hopMaTe MIUChbMEHHBIX MTPOBEPOYHBIX M KOHTPOIBHBIX PaOOT.

[Ipu oneHMBaHUY MUCHMEHHBIX Pa0OT U YCTHBIX OTBETOB 11€JIECO00PA3HO
OPUEHTUPOBATHCSA HA HECKOJIBKO OTIMYAIONIUECS MTOKA3aTENH.

B cooTBeTcTBUM € IMIIaHUPYEMBIMU pe3yJIbTaTaMu 00YUYEHUS 1O KaXKI0U
TEME ONPEJICTICHbl UTOTOBBIEC PE3YJIbTAThl U3YUYECHUS TEMBI, IIPOBEPSIEMBIC
AJIEMEHTHI COJIEP)KaHMS TEMBbI, TpeOOBaHUS K IEMOHCTPAIIMH JOCTHXKCHUS UX
c(hOpMUPOBAHHOCTH, 3aaHUs ISl UX IEMOHCTPAILIMH U, COOTBETCTBEHHO,
KPUTEPUU OLICHUBAHUS 3a]JaHUM.

B cooTBeTCTBUM C MPUHIIMTIOM OTKPBITOCTH YK€ B HaUaJie U3yUYCHUS KKI0U
TEeMbI 00yUaroIIMecs JOKHBI 3HaTh, KAKWE YMEHUSI OTHOCSITCSI K UTOTOBBIM
pe3yJbTaTaM U3y4eHHUs TeMbI, Kak OyayT OpraHU30BaHbl KOHTPOJIbHBIE
MIPOIICAYPHI: KOHTPOJIbHAS padoTa W/MIIH OMPOC, KAKUE KPUTEPHUH TPEIbIBISIOTCS
K PEIICHHUIO 33/1a4 U K OTBETaM, KaK IIPOBOJUTCS OIIEHUBAHUE PE3YIbTATOB UX
JEeATEeIIbHOCTH, HAPUMED, KAKOE HAMMEHBIIIEEe KOJIMUECTBO 3aJJaHUi KOHTPOJIBbHON
pabOoThl HEOOXOIUMO BBIMOJHUTD, YTOOBI PACCUUTHIBATH HA MOJTYUYCHUE
MOJIOKUTEIBHON OTMETKH.

OuneHka yCTHBIX OTBETOB

OnHoit U3 BaxkHBIX (HOPM OIEHUBAHUS PE3yJIbTATOB 00YUEHUS IO
MaTeMaTHKe SIBJISIOTCA YCTHBIE OTBETHI 0Oydaromuxcsa. OHU MOTYT HOCHUTD
JIOKaJIbHBIN, MaCCOBBIN (YCTHBIN OMPOC, MPOBEACHUIO KOTOPOTO MOCBSIIICH,
BO3MO>KHO, 1IE€JIbIA YPOK WJIM €T0 YacTh), TOCTOSIHHBIN XapaKkTep, KOT/1a Ha KaX0M
YPOKE HECKOJIBKO 00YYaIOIMXCSl OTBEYAIOT YCTHO Ha TEOPETUUECKUE BOMPOCHI:
OMPOCHI IO TEPMHUHOJIOTUHU U (HOPMYJIMPOBKAM OIpEIeICHUs, JOKa3aTeILCTBAM
TEOPEM, PEIICHUIO 3a1a4.

[Ipu olleHMBaHUYU YCTHBIX OTBETOB O0YUAIOIIUXCS IIEIECO00pa3HO
OPUEHTHUPOBATHCS HA CICIYIOIINE PEKOMEHIAIUY.

[Ipu BeICTaBICHUHN OTMETKH YUUTHIBAIOTCS BCe TPEOOBAHUS K OTBETY.

Omeem oyeHusaemcsi OmmemKou «5», eciu 06yuarOWULcs.

MOJIHOCTBIO PACKPBLI COIEpKaHUE MaTepHralia B 00beMe, MPeayCMOTPEHHOM
pOTrpaMMOi U YIYCOHUKOM;



M3JI0KIII MaTepUa TPAMOTHBIM SI3IKOM B OIPEICIICHHOMN JIOTMYECKOM
MOCJIEIOBATEIBLHOCTH, TOUYHO, 0€3 OLIMOOK UCTIOb3Ysl MAaTEMATHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIHKY;

PaBUJIHHO BBITTOJIHWI PUCYHKH, YEPTEXH, TPAPUKU, HEOOXOAUMBIE IS
W3JI0KCHHS TEOPUH WIIA PEIICHHUS 3a]1a49H;

MPOJIEMOHCTPUPOBAT YMEHHUE WILTIOCTPUPOBATH TEOPETUUECKUE TTOTOKEHUS
KOHKPETHBIMU TIPUMEPAMHU, IPUMEHSTH WX MPU BBHITIOJIHCHUH MMPAKTHIECKOTO
3a1aHus (€CIM TaKoe MPEIyCMOTPEHO);

IPOJIEMOHCTPUPOBAJ YCBOCHUE PaHEe U3YUYECHHBIX COMTYTCTBYIOIIUX
BOIPOCOB, C(HOPMUPOBAHHOCTH U YCTOMYUBOCTH UCIIOJIb30BAHHBIX IIPHU OTBETE
YMEHUH U HABBIKOB;

OTBEYAJ CAMOCTOSITEIBHO, 0€3 HABOIAIIUX BOIIPOCOB YUUTEIIS,
0eMOHCMPUPYSL CHOPMUPOBAHHOCHIL MOHOTIO2UYECKOU peyu U NOTHOe BlA0eHUe
cooeporcanuem.

Bo3moxHBI 1-2 HETOUHOCTH ITPU OCBEIIEHUH BTOPOCTEIIEHHBIX BOITPOCOB
WM HEJI0YETOB B PEUICHUH 3aJ1a4 (€CIM TaKue MPEeAyCMOTPEHbBI), KOTOPhIE YUCHUK
JIETKO MCTIPABUII TIO 3aMEUYAHUIO YUUTEIIA.

Omeem oyeHusaemcs OMMemKou «4», eciu 00yuarOWUICs:

PacKpbLI Co/iepKaHue MaTepuaia B 00bemMe, Mpe1yCMOTPEHHOM
MpOTrpaMMON U Y4EOHUKOM;

M3JIOKUJT MaTeprall TPaMOTHBIM SI3bIKOM B ONPEICICHHON JTIOTUUECKOM
MOCJIE0BATEIbHOCTH;

BBITIOJIHUJT PUCYHKH, YEPTEXKHU, TpaPUKu, HECOOXOIUMBIE JJIs U3JI0KEHUS
TEOPUM WUJTU PEIICHUS 3a/1a4u;

IPOJIEMOHCTPUPOBAJT YMEHNE WILUTFOCTPUPOBATH TEOPETUUECKUE MTOTOKEHUS
KOHKPETHBIMU TIPUMEPAMHU, IPUMEHATh UX MPU PEIICHUH 3a7a4 (€CIIH TaKue
PETyCMOTPEHBI);

IPOJIEMOHCTPUPOBAT YCBOEHUE PAHEE U3YUCHHBIX COMTYTCTBYIOIINX
BOIIPOCOB, CHOPMHUPOBAHHOCTh U YCTOWYMBOCTH MCIIOJb30BAHHBIX TIPA OTBETE
YMEHHU U HaBBIKOB;

HO TP ITOM:

JOTYCTHI HEOOJBIINE HETOYHOCTH B (JOPMYIMPOBKE MATEMATHIECKUX
YTBEPKJICHU, HE UCKA3UBIITNE MATEMATHIECKOTO COJIEPKAHUS OTBETA,
WCIIPABJICHHBIC 110 3aMEYaHUIO YUUTEJIS,

JOMYCTHJI OITMOKH WJIA 00Jiee 2 HETOYHOCTEN MPH OCBEILICHUU
BTOPOCTENEHHBIX BOMIPOCOB/HE0UETOB B PEIICHUU 3a]1a4 (€CIIN TaKue
MIPETYCMOTPEHBI ), KOTOPBIE YICHHK JIETKO UCIIPABUJII TI0 3aMEYAHHIO YUUTEIIS.

Ommemka «3» 3a omeem cmagumcs 8 Cie0YIOuUX CyYasx:



HETIOJHO WJIM HEMOCJIEI0BATEIbHO PACKPBLI CO/IEpKaHie MaTepuaia, HO
MOKa3aHo 0011iee MOHMMaHUE BOIIPOCa U IPOJEMOHCTPUPOBAHBI YMEHUS,
JIOCTATOYHBIE JJIs1 TAJIbHEUIIEr0 YCBOCHUS! TPOrPaMMHOTO MaTepuarna;

JEMOHCTPUPOBAI 3aTPYAHEHUS WIH JIOMYCKal OIIMOKHU B ONpe/IeICHUN
MOHSATUH ¥ UCTIOJI30BAHIH MAaTEMAaTHIECKOW TEPMUHOJIOTHH, CHMBOJIUKE,
yepTekax, BRIKIAAKAX, UCIIPABICHHBIC MTOCIE HECKOJIBKUX HABOJSAIIMX BOIIPOCOB
YAUTEIIS;

HE CIPABUWJICS C IPUMEHEHUEM TECOPUHU MPU PEUICHUHU 3a7a4, HO BBITTOTHUI
3aJlaHus 00513aTeNTLHOTO YPOBHS CJIOKHOCTH 1O JAHHOM TeMe (eCcliu Takue
PETYCMOTPEHBI).

Ommemka «2» 3a omeem cmagumcs 8 C1e0YIOUWUX CLYYASX!

HE PacKpbLl OCHOBHOE COJIEpKaHUE Y4eOHOr0 MaTeprarna;

O0OHapyX1J1 HE3HAHUE WJIU HETTOHUMAaHUE 00yYaromuMCcst OOJIbIICH W
HauOoJiee BaKHOM 4acTH y4eOHOro MaTepuania;

JOITYCTHJI ONTUOKY B ONIPEICIICHUN TTOHATHH, TIPU UCTIOH30BaHUN
MaTeMaTU4YeCKOM TEPMHUHOJIOTUH, B PUCYHKAX, UEPTEKaX WK rpadukax, B
BBIKJIQJIKaX, KOTOPBIE HE UCIIPABIIEHBI MOCIIE HECKOJIBKUX HABOJSIIUX BOTIPOCOB
YUUTEIIS;

0OHapyXUJ1 HE3HAHUE U HETIOHUMAaHUE U3y4aeMOoro MaTepuaia Wik He CMOT
OTBETUTh HU HA OJIUH U3 TTOCTABJICHHBIX BOIIPOCOB MO U3y4aeMOMY MaTepHuay.

OueHka NUCbMEHHBIX padoT

[Ipu cocraBiieHnn cofepKaHus MUCbMEHHBIX padOT, B YaCTHOCTH
TEMaTUYECKUX KOHTPOJBHBIX PaboT, HEOOXOIMMO COOIOIATh TPUHITUTT
oupgepenyupyemocmu no yposHIM n0020mMo6KU: BAKHO BKIIOYATh B paboTy
3aJlaHus, OTHOCSIIHUECS K 6a30BOMY YPOBHIO MOJTOTOBKH, BHIITOJTHEHHE KOTOPBIX
00s3aTENBHO ISl BCEX 00YYAIOLIUXCS, U 3aJaHUs TIOBBILIEHHBIX YPOBHEM,
KOTOPBIE TAFOT BO3MOKHOCTh PEATM30BATHCS 00YUJAIOIUMCS, TTPOSIBIISIONTUM K
MaTeMaTHKE MHTEPEC U CITOCOOHOCTH. MapKHpOBKa 3ajaHUi 110 YPOBHIM
CHeIUaIbHBIMA 0003HAYCHUSIMHU CHAYal1a B X0/1¢ (DOpMUPOBAHMS YMEHHUM, a 3aTeM
¥ B KOHTPOJILHOUM pab0Te OPUEHTUPYET OOYJAIOIINXCS Ha JTOCTIKEHUE
OTIPEJICTICHHOTO Pe3yibTaTa, IOMOTAET IJIAHUPOBATh YICHUE U KOHTPOIUPOBATH
BBITIOJTHEHHE PAOOTHI.

Kpome Toro, mpy cocTaBIeHHH TEMAaTHUYECKUX KOHTPOJIBHBIX padoT U
TEKYITUX MPOBEPOUYHBIX PaOOT BAKHO OPUCHTUPOBATHCS HA NPUHYUN NOTHONbL
npoBepKuU NIAHUPYeMbIX pe3yabmamos. YacTh TeMaTHYECKUX Pe3yIbTaToOB
MIPOBEPSETCS OTACITBHBIMU, HEOOJBIITUMU TI0 OPMATy MPOBEPOUYHBIMU pabOTaMHU.



B koHIIe n3yueHus Kaxaou TeMbl MOKET ObITh MPEAYCMOTPEHO MTPOBEICHUE
KOHTPOJIBHOM paboThl, Ha KOTOPYIo oTBoAUTCs 1 ypok. Ilpu aToM, eciu Tema
HeOoJIbIlas U Ha €€ U3ydeHUe AaeTcs He Oosee 0HOH yueOHOM Heenu, To
KOHTPOJIb JOCTUKEHHSI COOTBETCTBYIOLINX ITON TEME INIAHUPYEMBIX PE3YJIbTaTOB
MO>KHO MTEPEHECTH U BKIIOYUTH B KOHTPOJBHYIO Pa0OTy IO CIEAYIOLIEH TEME WU
€ OTPaHUYHUTHCS MMPOBEICHUEM HEOOBIION MTPOBEPOUHOM paboThl B TeueHue 20—
25 munHyT ypoka. [Ipu sTom u oOyyaromuecs, ¥ y4uTelb JOJKHbBI TOTYYUTh
OOpaTHYIO CBS3b O JOCTHKEHUU WA HEAOCTUKEHUH TEMAaTHUYECKHUX TUIAHUPYEMBbIX
pE3yJIbTaTOB.

[Ipu oneHKe pe3ysbTaTa BHIIOJHEHUS! KOHTPOJIBHOM WU POBEPOYHOMN
paboThI B IEPBYIO OUYEpEb YCTAHABIUBAETCS HATMYUE WIIK OTCYTCTBHE Y
oOy4aronierocst 6a30Boil MaTeEMaTUYECKOM MOATOTOBKH, IOATOMY TaK BasKHO
OTJIEJIbHO OLIEHUTH BBIIIOJIHEHHE UM COOTBETCTBYIOIIMX 3aAanuil. Kak mpasuio,
OHHM KOMIIOHYIOTCS B IIEPBYIO YAaCTh KOHTPOJIbHON paOOTHI.

[Tone3Ho npuaepKUBaThHCs CIEAYIOUIErO MOAX0Aa K HAUUCIEHUIO 0aJloB 3a
BBIIIOJIHEHHE 3a/IaHHMN:

3a BEpHOE BBINIOJHEHHUE KaKI0T0 3a/1aHUs IEPBOM YacTh 00ydaromeMycs
Hauuciusercs 1 6anr;

3a BBIIOJHEHUE 33JaHUsI BTOPOM YaCTH HAYUCISAIOTCA 2 Oalia, eciiv JaHO
BEPHOE pelIEHUE U NPUBEACHO 000CHOBaHUE; 1 0as1, eciu JIOrMuKa peleHus
BEpHA, HO JOMYLIEHA OJIHA BEIYMCIIUTENIbHAS OIIMOKA WIIH MTPEACTABICHHOE
000CHOBaHHUE HE MOYKET CUUTATHCS MOJTHBIM.

[Tpy HEOOXOIUMOCTH Kpumepuu Mo2ym o0blms 0emanu3upo8amnvl, 9To
MO3BOJIUT 00JI€€ TOYHO BBISIBUTH MPOOEIIBI, 3aTPYAHEHUST 00YHAIOITUXCS 1 KX
IIPUYHHBI, YTO, B CBOK OYEPEb, I03BOJIUT CIUIAHUPOBATH KOPPEKTUPYIOLIHE
IIPOLIETYPHI.

BaxxHO Takke MOMHUTB, UTO COJEPKAHKE, CTPYKTYpa KOHTPOJIBHOI paboThI
Y KPUTEPUH OLICHUBAHUS €€ BBIMOJHEHUS JOJIKHBI ObITh pa3paboTaHbl TAKUM
o0pa3oM, 4ToObl y 00y4aroImuxcs ObUTO MPAaBO HA OLIMOKY: JJIs MOTYYEHUs
OTMETKHU «3» HE 00s13aTeIbHO BEPHO BBIMIOJHUTH BCE 3aJaHUs 003aTEIBHOTO
YPOBHS, aHAJIOTUYHO, JJIs1 IOJTYYEHHUSI OTMETKHU «5» HE 0043aTeNIbHO BBITOJIHUTH
BCE 3aJ]aHUsI KOHTPOJIBHOU pabOTBHI.

Pexomenmyem crienyroiiye KpUTEpUu IJis IEPeBO1a 00IIeH CyMMBI
HAYMCJICHHBIX 0aJUIOB B OTMETKY MO MATHOAJIILHOM HIKaJIE:

0oOy4Jaronuiicss He JOCTUT YIOBJIETBOPUTEIBHOTO (005S3aTENbHOT0) YPOBHS
MOATOTOBKH (0TMeTKA «2»), eciii OH Habpai MmeHee 55% Oamios Yactu 1
(00s13aTENIBHOTO YPOBHA);



OOyJarOIIUIICS JOCTUT YIOBIETBOPUTEIHLHOTO (005S3aTEIBHOTO) YPOBHS
MOATOTOBKH (0TMeTKA He HUuKe «3»), eClii OH Habpasl He MeHee 55% OaioB
Yactu 1 (00s3aTEIBLHOTO YPOBHS);

00y4YaroIIMICs TOCTUT MOBBIIICHHOTO YPOBHS (0TMETKA He HUKe «4»),
eci oH HaOpasn He MeHee 65% o01iero uncna 6aJIIoB;

0Oy4YaronIuiiCcs JOCTUT BBICOKOTO YPOBHS (0TMeTKA «5»), eciii OH HaOpai
He MeHee 85% ob1ero yncna 6anios.

Ommemum, ymo npeonazaemas WKaua nepegooa CyMMbvl HAYUCTEHHBIX
0ann08 6 ommemky no nAMUOAIILHOU WKAle MOJdCem OblmMb CKOPPEKMUPOBAHA 8
KadHCOOM OMOEbHOM Clyydae.

OueHka TeCTOBBIX 3a/IaHUI

TecT MOXKeT UCIOJIB30BATHCS AJI MPOBEACHUS TEKYIIET0 U TEMaTHUYECKOTO
KOHTpoJIs. bonee nenecooOpa3Ho UCIOJIB30BaTh TECTOBYIO (DOPMY MpHU BBISBIIEHUA
CTENIEHU YCBOCHHUSI TEOPETUUECKOT0 MaTeprana U YMEHHs pelaTh 3aJaHus
PEINPOTYKTUBHOIO XapaKTepa.

ITpu ucnosib30BaHUU TeCTa Kak (POPMbI KOHTPOJISI MOTYT OBIThH
PEKOMEH/I0BaHBI T€ K€ KPUTEPUU I IEPEBOJA CYMMBI 0aJlJIOB B OTMETKY.
OpaHako Npu 3TOM CIIEYET YUUThIBaTh, YTO B 3aBUCUMOCTH OT THUIIA TECTOBBIX
3aJlaHUi, BKIIFOUEHHBIX B TECT, KPUTEPUHU NIEPEBOIA CYMMBbI 0aJUIOB B OTMETKY
MOTYT ObITh CKOPPEKTUPOBaHbI. Tak, MPH BHIMOJIHEHUU TECTA, COCTOSIIETO TOJIbKO
U3 331aHUI ¢ BBIOOPOM OJIHOTO OTBETA (CaMbl€ MPOCTHIE), HUKHUE MTOPOTH MOTYT
OBITH YBEJIMYCHBI:

He menee 70% — orMeTKa «3»;

He meHee 80% — orMeTKa «4»;

He MeHee 90% — oTMeTka «5».

BrinosnHsAs aHanu3 pe3yapTaToB NPOBEPOYHON UM KOHTPOJIBHOU
MpOIEAYPHI, HE3aBUCUMO OT (hOPMBI €€ MPOBEACHHUS, 1IeJIeCO00pa3HO PUKCUPOBAThH
HE TOJIbKO KOJMYECTBO BBIOJTHEHHBIX 33JJaHUH, HO U KAKUE UMEHHO 3aJaHusl ObLITU
BBITMIOJTHEHBI KaK KaKIbIM 00y4arOIUMCS, TaK U KIaccoM (TPYIIIOii) B LIEIOM.

[IpuMmeHeHne JaHHOTO MOJIX0/1a MO3BOJISET ClIeNaTh OTMETKY OoJiee
uH(GOPMaTUBHOM U 000CHOBAHHOM, BCETja MOXKHO ITPOAHAIU3UPOBATH, U3 YEro
CKJIABIBACTCS OOIIHI 0al KaXKI0T0 00Yy4aromerocsi, Kakue 3a1aHusl BBITIOTHEHBI
MOJIHOCTBIO, & KAKME YaCTHUUHO. TaKkxke Mpu JaHHOM MOJIX0/I€ peain3yeTcs
HEOTHhEMJIEMOE TIPABO KaXkJA0r0 00YUaIOLErocst — «IpaBo Ha OomUOKy». B 1ienom
0 rpYIIe 00yYarolMXCs BBISBISIOTCS 00IIKe MPoOeibl, TPEOYIOINE KOPPEKIUU
U JIONIOJTHUTENIbHOM paboTHI.



[TpomexxyTouHas aTTecTanusi ¥ TEKYIINH KOHTPOJIb YCTIEBAEMOCTH yUaITUXCs
MPOBOJUTCS B TEYCHHE Y4eOHOTO TEPHOJa B COOTBETCTBHH C IIOJIOKEHUEM O
MIPOBEICHUH MPOMEKYTOYHOM aTTECTAMH YYAIIUXCS M OCYIIECTBICHUH TEKYIIIETO
KOHTPOJISI UX YCIIEBAEMOCTH.

OO0mue KpuTepUM OLEHKH MpPeIMETHBbIX 3HAHMI, YMeHMii, HABBHIKOB
00y4arImxcs:

- bamn «5» craBurcs, ecnu BbeIMOJNHEHO Oonee 85% paboTel, Koraa
oOydaronuiicss 0OHapyXKMBaeT YCBOEHHE O0053aTEIIbHOIO YPOBHS M YpPOBHS
MOBBIIIEHHON CJIOXXHOCTH OCHOBHBIX O0pa30BaTENbHBIX MPOrPaMM; BBIIEISET
IrJIaBHBIE MOJIOKEHUS B U3yUEHHOM MaTepualie U He 3aTpyAHsIeTCs MPU OTBETax Ha
BUJION3MCHECHHBIC BOIIPOCHI; CBOOOJHO TIPUMEHSET TOJyYeHHBIC 3HAHUSA Ha
MIPaKTHKE; HE JOIMyCKAaeT OMMOOK B BOCIPOU3BEIACHUM M3YYCHHOTO MaTepHala, a
TaK)Xe B MMCbMEHHBIX pab0Tax, MOCJIEIHHAE BHITIOJIHIET YBEPEHHO U aKKYPaTHO.

- bamn «4» craButcs, eciu BbimosiHeHO Oonee 70% paboTel, Koraa
oOyyaromuiicss OOHApYyKUBAET YCBOCHHE OOS3aTEILHOIO YPOBHS W YaCTUYHO
YPOBHSI TIOBBIINIEHHON CJIOXHOCTH OCHOBHBIX OOpa30BaTEIbHBIX IPOTPaMM;
OoTBe4aeT 0e3 0COoObIX 3aTPyJHEHUN Ha BOIPOCHl YUYHUTENS; YMEET MNPUMEHSThH
MOJIYYCHHbIC 3HAHMS HA MPAKTUKE; B YCTHBIX OTBETaX HE JOMYCKAET CEPhE3HBIX
OIIMOOK, JIETKO YCTPAHSIET OT/ACNIbHbIE HETOYHOCTH C MOMOIIBIO JOMOTHUTEIbHBIX
BOIIPOCOB YUHTEJIS, B TUCHMEHHBIX pad0Tax JAeiiaeT He3HAUYNTEIbHBIC OITHOKH.

- banmn «3» craBurcs, ecnu BbeimoaHeHO He MeHee 50% paboThl, Korja
oOy4Jaromnuiicss oOHapy>KMBAaeT YCBOEHHE O0O0s3aTeILHOTO YPOBHS OCHOBHBIX
oOpa3oBaTeNbHBIX MPOTpamMM, HO HCIBITBIBACT 3aTPYJHEHUS TP  €ro
CaMOCTOATEILHOM BOCIPOU3BEJCHUU U TPEOYeT JOMOTHUTEIbHBIX YTOYHSIOMIUX
BOIIPOCOB YYHTEINS, TPEAMOYUTACT OTBETUTh HA BOMPOCH BOCIIPOH3BOISAIIETO
XapakTepa W WCHBITBIBACT 3aTPyIHCHHUS TPU OTBETaX HA BHJIOW3MCHCHHBIC
BOIIPOCHI; JIOITYCKAaeT OMMOKH B MUChbMEHHBIX paboTax.

- bamr «2» craButcsa, ecnau BbemonHeHO MeHee 50% paboTel, Koraa
OOyYJarOIINIICS UMEET OTIEIbHBIC MPEACTABICHUS 00 M3yUYeHHOM MaTepuaie, mpu
9TOM OOJIbIIIas YacTh O00S3aTEILHOTO YPOBHS OCHOBHBIX 00pa30oBaTEIbHBIX
IporpamMM HE YCBOCHA, 0OYYaIOIIUKCS UCIIBITBIBACT 3aTPYAHCHUS MPU OTBETaX Ha
BOIIPOCHI  BOCTIPOU3BOJIAIIEIO XapaKTepa;, JOMyCKaeT TrpyOble OIIMOKK B
MMCBMEHHBIX pad0Tax WM HE CIIPABIISCTCS C HUMHU.



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepPsAeMoOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBaHus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI ¥ TUATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeThdeckoe, MeAHMaHa,
' HauOoJIbIlIEee, HAMMEHbIIEE 3HAaUEHUE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIY4YalHBII SKCIIEPUMEHT (OMBIT) U CIlydailHOe
coObITHE, 3JEeMEHTapHOE COOBbITHE (PIEMEHTAPHBIM HCXOJ) CIIy4allHOTO
6.3 ONbITa; HAXOAUTh BEPOSATHOCTH B OIBITaAX C PaBHOBO3MOKHBIMHU
CIIy9aifHBIMU COOBITUSIMH, HAXOJUTh M CPAaBHUBATh BEPOSATHOCTH COOBITHII B
M3YYECHHBIX CIYYAHBIX 3KCIIEPUMEHTAX
Haxomute u QopmynupoBaTh COOBITHSA: TMepeceueHne U OO0beIUHEHHE
6.4 JMAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BATHCS AMAarpaMMaMu Diiiepa 1 GOpPMYIIOi CIIOKEHHUS BEPOSATHOCTEH
MIpY PEUICHUH 3a7a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
6.5 HaXOJUTb BEPOSTHOCTU C IOMOLIBIO IPAaBWIA YMHOXKEHUSA, C IMOMOLIBIO
JiepeBa CIIy4alHOrO OIbITa
6.6 [TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MIPU PEIICHUN 3a/1a4
OnepupoBaTh MOHATUSMHU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUS
6.7 WCIIBITAaHUH, yCIIeX W HeyJaya; HaXOJUTh BEPOSTHOCTH COOBITHM B CEpHH
' HE3aBHCUMBIX HCIIBITAHUN 1O TEPBOr0 ycrexa, HaXOAUThb BEPOATHOCTH
coObITHI B cepuu ucnibiTanuii bepuymnum
6.8 OnepupoBaTh  MOHATUSIMU:  CiIy4ailHass  BEJIMYMHA, paclpeesieHue
' BEPOSITHOCTEN, TMarpaMma pacrpeaesIeHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepseMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CITy4aiiHOM BEJTNYMHBITIO
' pacIpeeICHUIO UK € IOMOLIBIO AUArpamMMm
5.2 OnepupoBaTh MOHATHEM MAaT€MATHYECKOTO  OXUJAHUSA, IMPUBOJIUTH




IIPUMEPBI TOT'0, KAK IMPUMEHSICTCS MaTEeMaTU4YECKOE O0XKUAAHUE CIydalHON
BEJIMYMHBI, HAXOOUTb MaTeMaTHYEeCKOe OXUIAHWE 10  JaHHOMY
pacnpeneeHuIo

5.3
5.4

MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCET

HNmeTts MMpEaACTAaBICHHUE O HOpMaJIbHOM paclpCACICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
6

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

6.2

6.3

[IpencraBnenre TaHHBIX C MOMOIIBIO TabauIl U auarpamm. CpegHee apudmMeTHIecKoe,
MeJraHa, HauOOoJbIlIee U HAMMEHBIIIEE 3HAYCHHUSI, pa3Max, JUCIIEPCHsI U CTaHIIaPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposTHOCTh ciy4ailHOro coObITHS. BIM30CTH YacTOTBIM BEPOSITHOCTH
coObITuii. Ciy4aifHbIE OMBITHI C PABHOBO3MOXXHBIMU DJIEMEHTAPHBIMH COOBITUSMH.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOYKHBIMH 3JICMCHTAPHBIMUA COOBITHSIMU

Onepauuu Haa COOBITHSIMH: TepecedeHue, OOBEAMHEHHE, MPOTHBOIIOIOKHbBIE
coObItus. uarpammsl Diinepa. opmyra cIoKeHus: BEpOSATHOCTEN

6.4

VcnoBHass — BEpOSATHOCTb.  YMHOXEHHE  BEpOsATHOCTEH. JlepeBO  Cily4ailHOro
skcriepuMenTa. @opmyria MmoaHoH BeposTHOCTH. HezaBucuMbIie COOBITHS

6.5

6.6

KomOunaropHoe mpaBuno ymHoxeHus. [lepectaHoBku u dakrtopuan. Yucno
couetanuil. Tpeyronbuuk Ilackans. ®opmyna ounoma HeroToHa

bunaphplii ciyuyaiiHblii ombIT (McCHbITaHuE), ycnex M Heynaya. HesaBucumble

HCIIBITaHUAA. CepI/Iﬂ HE3aBUCHUMBIX HCIBITAaHUM 110 [epBoOro  ycriexa. CepI/IH
HE3aBUCHMBIX HCITBITAHUN BepHy.]'IJ'II/I

6.7

Cnyuaitnas BenuumHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpeneneHus.
[Tpumeps! pacnpeieieHnid, B TOM YHCIie TeOMETpUIeckoer OMHOMHUAIBHOE

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

UucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEIMYMH: MaTeMaTHYECKOE OXXHUAaHUE,
JMCTIEPCHST U CTaHJAPTHOE OTKIJIOHEHHE. [Ipumepsl mpuMeHEeHHsT MaTeMaTUHYECKOro
OXXHMJaHUs, B TOM YHCIE B 3aJa4yaX M3 MOBCEIHEBHOM XW3HU. MaremaThueckoe
OXKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4YalHBIX BEJIMYMH. MaTeMaTnuecKkoe 0KUIaHUE U TUCTIEPCUS T€OMETPUUECKOTO U
OMHOMHUATBHOTO PaCIpeIeTICHHIA

5.2

5.3

3akoH OOJBUIMX YHCEN M €ro pojib B Hayke, MpHUpojae U oluiecTBe. BriOopouHbIil
METOJI UICCIIEIOBAaHNH

IIpumepsl  HENpepbIBHBIX — Cly4dalHbIX  BenuuuH. lloHATHEe o0 MIOTHOCTH
pacnpezeneHus. 3aaauu, NPUBOAAIIUE K HOpMAIbHOMY pacrpeaeneHuto. [lonsatue o
HOPMAaJIbHOM paclpeeIeHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUA oOpa3oBaHus

Brnanenue MerogamMm J0Ka3aTeNbCTB, aNTOpPUTMAMU pELICHUs 3ajad;
yMmeHue (GopMyJIHpOBaTH W ONEPUPOBATH MOHATUSAMH: OIpECICHHE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPHU3HAK, JI0KAa3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOEe M HPOTHBOIOJIOXKHOE YTBEpP)KICHHE, NPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTH4YeCKOW HWHAYKLHUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NP PELICHUU 3aj1ay, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJCHUN; yMEHHE  OIEepUpPOBATh
HOHATUSIMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OINKCAHMs PeaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
YyHCclle U3 IPYIuX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHUSAMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3InYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUHU 3a1a4

VYMeHue onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHUCIIO, LENO0E YHUCIIO,
CTENEHb C IeJIbIM [TOKa3aTeseM, KOPEeHb HaTypajJbHOM CTENEeHH, CTENEHb C
palMOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JACUCTBUTEIBHBIM IOKA3aTEIEM,
jgorapudm umucia, CHUHYC, KOCHHYC M TAaHI€HC IPOU3BOJBHOTO YHCIHA,
OCTaTOK II0 MOAYJI0, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJlbHbBIX, LEJbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ACTMMOCTH, HAUMEHbBIINHA 00LIuit
JIenuTenb W HauMeHbllee oOmiee KpaTHoe, anroputMm EBkimuaa mnpu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpPOBaTh  MOHATUSMHU:
MOCJIEIOBATENbHOCTD, apu(MeTHUecKass MpOrpeccusi, TeoMeTpuyecKast

nporpeccusi, OECKOHEYHO YOBIBAIONIAss TE€OMETPUYECKash IPOTPECcCHs;




yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEILHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYppeHTHBIX (HOpMyYJ; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
IPOU3BOIUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOANUTH IIPUMEPHI MCIIOJIb30BAaHUS KOMILJIEKCHBIX YHCEN; OlEpHpPOBAThH
HNOHATUSMM:  MaTpuua 2x2  u  3X3, omnpeaenuTesb  MaTpHLb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIA

VYMeHue onepupoBaTh MOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIE,
[IOKa3aTelbHbIE, CTENEHHBIE, JIOTApU(PMUUYECKHE, TPUTOHOMETPUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBbl; YMEHUE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpaBHEHHS,
HEPABEHCTBA M CHCTEMBI C IIOMOLIBK PAa3JIMYHbIX MPUEMOB; pEIIATh
YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C IapaMETpPOM; IIPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMbI Ul DPELUIECHUS MaTeMaTHYECKHX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTb (QYHKIIMH,
HNEPUOJIMYHOCT (DYHKIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMM, KCTpeMyM (yHKUIMH, HauOoJiblllee U HAaUMEHBIIEEe 3HAYCHMS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas NpOU3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, TIepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOJAUTh ACUMMTOTHl rpapuka (QyHKUIHUH; yMEHHE
BBIUNCIATh  NPOM3BOJAHBIE  CYMMBI, INPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOOUTh ypaBHEHUE KacaTelbHON K rpaduky
(GyHKLIMU; YMEHHE HAaXOOUTh MPOHM3BOJIHBIC 3JIEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi UCCIENOBaHMUS (PYHKIIMMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMNA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJB30BAaHHWEM ammapara MaTeMaTH4eCcKOro
aHaINM3a; MPUMEHATh MPOU3BOAHYIO Uil HAxXOXKIACHMUS HAWIydLIEro
pelieHuss B MPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-IKOHOMHUYECKUX H
bu3MYeCKUX 3a7a4ax; HAXOJAUTh TUIOMATU U OOBEMBI PUTYp C MTOMOIILIO

HHTCrpaga; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHHUA C




nmoMoInbio AuddepeHInaibHbIX YpaBHCHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUS,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QYHKUUSA, KBaapaTW4yHas QYHKLUS,
pauMoHanbHass (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETPUYECKHE
¢yHKIMU, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWHU, MOKa3aTeNlbHAs |
jgorapupmuueckass (QyHKLIHMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 W3 JAPYIHX Y4eOHBIX NPEJAMETOB M 3aJad M3 peajbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXJ1Yy BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKu (YHKIUH Ui pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad C [apaMeTpamMH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PEUICHU! YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJIOTH, 33/a4d M3 00JacCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJISATH BBIPAXKEHHUS, YpPaBHEHUs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HCCIENOBATh IIOIYYEHHOE pELICHUE U
OLIEHUBATh MPaBJONOAOOHOCTh pPE3ylbTaTOB;, YMEHHME MOJECINPOBAThH
peanbHbBlEe CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJB30BAHMEM  ammapara  anreOpsl,

MHTEPHPETHPOBATH NOTYUECHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHATHUSAMHU: CpelHee apu]MeTHdecKoe, MeaHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCusi, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHuEe W3BJEKaTh, UHTEPIPETUPOBATH
uH(pOpMaIKIo, PEJCTaBICHHYIO B Ta0iMIax, Ha AMarpammax, rpadukax,
OTPAKAIOIIYI0 CBOMCTBA PEAJBHBIX ITPOLIECCOB U SIBICHUH; MPEICTABIATH
UHPOpPMALIMI0O C TOMOIIbIO TabaWIl W  JAudarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE€ C MPUMEHEHUEM TIpauuecKux
METO/OB M JIEKTPOHHBIX CPEICTB; rpauuecKu Mccael0BaTh COBMECTHbBIE
HaOJII0IEHNUS C TOMOIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun
YMeHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4allHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHSA; YMEHHE BBIYHMCIATH

BEPOATHOCTh C HCIOJB30BaHUEM TpapUUecKUX METOJO0B; NPUMEHITh
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(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYITy IOIHOMN
BEpOSATHOCTH, Gopmyny beprHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  CIIydailHas BENWYMHA, paclpelesieHue BEpOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAAaHUE, TUCIEPCUsl M CTaHAApPTHOE OTKJIOHEHHE
CIlyualiHOW  BENWYMHBI, (QYHKIMHA pPACHpeAeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
HCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpeAeiICHUN I PEUICHUs 3ajad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMI; YMEHHE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMEHHUE
OTIEPHPOBATH TOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHCIO COUYCTAHUMH,
YHUCJIO  TEPecTaHOBOK; OuHOM  HproTOHA;  yMeHHE  NPUMEHSTh
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIIeHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHH; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHATUAMHU: TOYKA, MpsAMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIia, IJIOCKUN YIroJl, IBYIPaHHbIN
YIoJI, TPEXTPaHHBIN YTOJI, CKPENIMBAKOIIMECS NPSAMbIE, MAPATIIETbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IpsSMbIMH,
Yrojl MEXAYy MpsIMOM M TUIOCKOCTBIO, Yrod MEXKAY IUIOCKOCTSIMU,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXIAY MPSIMbIMU,
pacCTOSAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MIAHUMETPUHU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIET0 MHpPA; CTPOUTHh MaTEeMaTUYECKHE
MOJEIN C IOMOLIBK0 TE€OMETPUYECKUX IIOHITUM W BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOLWAAb (QUIYpPbI, 00BEM (GUTYPHI,
MHOTOTPaHHHK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOI'OIDAaHHUKA,
KyO, mNapajuienenunen, MOpu3Ma, NOHpaMuaa, (urypa M MOBEPXHOCTh
BpallleHus, UMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbl, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO ~ NapajUle/ienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHyca U IWJIMHIpA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,

Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
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MHOTOTPaHHHKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHNS, UX CEUCHHsI, B TOM YHUCIIC C MTOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yYMEHHE TNPHMEHITH CBOWCTBA T'€OMETPHUECKHX (UTYP, CaAMOCTOSATEIHHO
(bopMynHpoBaTH ONpeAeNeHU U3ydaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH KiIaccu(UKauuioo QuUryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh HOHATHUSAMH: JBIDKEHHME B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO0MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh PaBHBIC W IMOJ0OHBIC (UTYpPBI, B TOM 4YHCJE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUICCKHE OTHOUICHUS TIPH
peLICHUH 3aJa4; HAXOJUTh TEOMETPUYCCKHE BEIMYMHBI (IUIMHA, YOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB H
U3 peabHOM KM3HH, YMCHHE BBIYHCIATH T'COMETPUYCCKUE BEITHMYMHBI
(mHa, yromj, IUIOMA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIe (OPMYJIBI M METOJIbI, B TOM YHCIIC: IUIOIIAJb MOBEPXHOCTU
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUIomanab chepsl; 00béM Kyoa,
NPSMOYTOJBHOTO TapajieNienunena, MTUPaMUAbl, MPU3MBI, [TUIUHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

VYmenune ONCprUpOBaATh MOHATUAMU: MPAMOYI'OJIbHAsA CHUCTEMAa KOOPJAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3JIOKEHHWE BEKTOpa Mo 0Oaswucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YIOJI MEXIy
BCKTOpaMHu; YMCHHUC HCIIOJb30BaTh BeKTOpHBII\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3a4aY U 3aJia4 JpYTUX y‘-IC6HLIX mpeamMCcTOB

13

YMenne BRIOMpATh MOAXOASIIAA METOJT JJISI PEIICHUSI 3a/1a4i; TOHUMAaHHE
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH MPUPOIHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; yMEHWE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE NMPUBOJUTH IPUMEPHI MAaTEMaTUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Pammonanbupie  ynciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JAPOOH, MPOIECHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndecknii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpiM rnokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 ypcnamu. [IpuGnvkEHHbIC BBIYMCIICHHS, [TPABUIIa OKPYTJICHHS, IPUKHU/KA U OLCHKA
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Lenble u 1poGHO-palMOHaNIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuiia CuCTeMbI JTMHEWHBIX YpaBHEHUH. OnpeeTnTeh MaTPHUIIBI
3 OyHKIMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKUMS C HaTypaJbHbIM M LeJbIM Ioka3zatesneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumnToThl rpadukoB Qyaknumii. CpoiicTBa  (QyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HaJ MHOKecTBamMu. J(narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI







PABOYAS [IPOTPAMMA
(ID 8440431)

yueOHoro kypca «I'eomerpusi. Yri1y0/1eHHbIH YPOBEHb)

1151 ooyuarormuxcst 10 — 11 kiraccos

MHOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEIrO
oOmero oopa3zoBaHus, TaKk Kak 00ECIeYMBaeT BO3MOXKHOCTh U3YUYECHHS JUCIHUILINH
€CTECTBEHHO-HAYYHOW HAaINpaBJIE€HHOCTH W NPEIMETOB T'YMAaHHMTAPHOTO IIMKJIA.
[TockonpKky  JIOTMYECKOE  MBILUIEHHE,  (QOpMHUpyeMOe  TpU  HU3yYEHUU
00y4arolUMUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IPU PEILICHUH T'€OMETPUUYECKUX
3ajlady, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr0 LMKJIA, B YaCTHOCTU
¢duznueckux 3aaay.

[{enb ocBoeHus nmporpaMmbl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEM 0OydYaromuxcsi Mpu
W3YYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHo obnactu «MareMmaTtuka u
uHpopMaTrka»  uyepe3  OOeCleUYeHHUE  BO3MOXHOCTHM  NPUOOpETeHHS U
UCIIOJIb30BaHUsl Oojiee TINyOOKMX TE€OMETPUYECKUX 3HAHUM W JCHCTBUH,
cnenuUIHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEITHOTO MPodheCCUOHATBHOTO
o0pa30BaHuUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpyopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
pacIIMpPSIIOIIMMH U YCUITMBAIOLIUMH Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCSI:

pacIIMpeHne MPEeACTaBICHUSI O TEOMETPUU KAaK 4aCTH MUPOBOM KYJbTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUrypax Kak o
BOKHEUIIUX MATEeMAaTHMUYECKUX MOJEISX, MO3BOJISIIOUIMX ONUCHIBATH M M3ydaTb
pa3HbIE SBJICHUS OKPY>KAOLIEr0 MUPA, 3HAHUE MOHATUIHOIO armapara 1o pa3aeiry
«CtepeomeTpus» yueOHOTo Kypca reOMeTpuH;

dbopMHupoBaHHEe ~ yYMEHHMS ~ BJAJE€Th  OCHOBHBIMM  MOHSTHUSIMA O
MPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE WX TPHUMEHSITh, YMEHHs JIOKa3bIBaTh TEOPEMBI M HAXOJIWTH
HECTaHJIapPTHHIE CIOCOOBI PEIICHU 3a/1aY;



dbopMHupOBaHE YMEHHS PACIIO3HABATh HA YEPTEKAX, MOACISIX U B PEaTbHOM
MUpE MHOTOTPAaHHUKU M TeNla BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUECKHUE
MOJEIIH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHHS
MaTEeMaTUYECKUX TeOopuil, GOpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJCHNUN PACCYXKICHUM;

dbopMHpOBaHUE YMEHUS BIAJACTh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
pELIEHUs, YMEHUA UX MPUMEHSTh, MPOBOAUTH JOKA3aTEIIbHBIE PACCYKJICHHS B
XOJI€ PELICHUS CTEPEOMETPUUECKUX 33a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMHpoBaHUE TPEJCTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH
000CHOBaHUHU MAaTeMaTUYECKUX YTBEPKJICHUM U POJIM aKCUOMATUKHU B MPOBEICHUU
JETYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHUWE MHTEJUIEKTyaIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEW 00yYaronIMXcsl, MO3HABATEILHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHue (PYHKIMOHAIBHOW TPAaMOTHOCTH, PEJICBAHTHONW TE€OMETPHHU:
YMEHHUSI pPaclo3HABaTh TMPOSIBIICHUS TEOMETPUYECKUX TMOHATHHM, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYalUSX W MPU U3YUYECHHH JIPYTHUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTUPOBAHUSI PEATbHBIX CUTYyallUid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJICIIEH,
WHTEPIIPETALUU MOJYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBusoTcs: «[IpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl HW  KOOpPAWHATBI B
MIPOCTPAHCTBEY, «JIBUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIUHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHUE JIOTUUECKUX YMEHUW  pachpenesisieTcss He  TOJIbKO MO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 Togam oOyuenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOi pabodeit
POTPaMMBbI, pacHpeNeEHHBIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHITUTHATBHBIM BOIIPOCAM O0YJarOIITHECs
oOpamiajuch  HEOJHOKpPaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
Tr€OMETPUYCCKUMH MOHSATHUSIMHU U HaBBIKAMU TMOCIICIOBATEIIBHO U MOCTYIATENIbHO, C
COOJTI0/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX TPE/ICTABICHUN O0YYaIOIINUXCsl, PACIIUPSS U YIITyOJIsist
e€, o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4eHUIO TEOMETPUU Ha YIiyOIEHHOM YPOBHE MO3BOJISET:



co3gath ychmoBus qis  guddepeHnmanmm  O0ydeHHS,  ITOCTPOCHHUS
WHAMBUAYAIBHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECTeYUTh YriyOn&HHOe
U3y4eHHE T€OMETPUHN KaK COCTaBIISIONICH yueOHoro nmpeamera «MaTteMaTHukay;

MOATOTOBUTH OOYYAIOMIMXCA K MPOAOKEHUIO H3YYEHUST MAaTEMAaTUKU C
yu€ToM BbIOOpa Oynymied mnpodeccuu, obecnedyrBas MPEEeMCTBEHHOCTb MEXKIY
oOuM 1 ipodeccHoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuyenume yueOHOro kypca «l'eoMerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ NOHATHS  cTepeoMeTpuu. Touka, ImpsMas, IIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmbie. [Ipu3Hakum CKpemnBarOmuXCs
npsmbIX. [lapamienbHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajljIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl HA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MePHEHIUKYIISIpax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumier, NOPSAMOYIOJIBHBIM — MHapajulesienunes;] W  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamubl. lIpaBuibHbBIE MHOTOIpaHHMKM: IpaBWIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM HOBEPXHOCTH M IIOJIHOM IOBEPXHOCTU NPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
qucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHsI BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIAy KOOpAMHATAMH BEKTOpA H
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ INEpEHOCa
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHart B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3znmoxeHnue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LEHTpaJIbHAasl CUMMETpPUS, 3€pKAIbHAsA CHUMMETPUS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxAaHCKOro oOuiecTBa (BbIOOPHI, ONPOCHI M ApPYroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOW MAaT€MaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoja, cpopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUWE K MHPY, BKIIOYAs DJCTETUKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa >KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W Ppearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYEeCKUX 3HAHUN IS pelieHus 3ajady B 00JiacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCMOJIb30BAaHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrnoco0 pemnieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHBIX THIOB, aHAIM3HPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT !

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JECHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOTrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHHUKOB  (TIpHU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOJHO ONEPUPOBATH MOHSATHSAMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IIpU PEIICHUN MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3Y4YCHHBIC MOHSATUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
mpoOIeMbl, MOJEIUPOBATh peajbHBIE CUTyallUd Ha S3bIKE TC€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPAILLCHUS: [UIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB W TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BPAllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATh TOHSATUSIMHU, CBS3aHHBIMU C JBWIKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus Mo100us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIIOCKOCTH;



e JIOKa3bIBaTh F€OMETPUUYECKHUE YTBEPKIACHHUS;

e TMPUMEHATh TEOMETPUYECKHE (AKThl AJSI PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

e peumarh 3aJa4d Ha JOKAa3aTEIbCTBO MATEMAaTHYECKHX OTHOLICHWH H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e TMPUMEHATH NPOrPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

e TMPHUMEHATH TMOJYyYEHHBIE 3HAHMS HA  IPAKTHKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TIOHATHM U TEOpeEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

[TpoMexyTouHass arTecTalisi M TEKYIIUH KOHTPOJIb YCIEBAEMOCTH YyUaIUXCs
POBOANUTCA B TEUEHUE Y4YEOHOTO MEepHoJa B COOTBETCTBUU C TMOJIOKEHHUEM O
IPOBEJCHUH MPOMEKYTOYHON aTTECTAlMU YYALIUXCS U OCYIIECTBICHUH TEKYIIETO
KOHTPOJISI UX YCIIEBAEMOCTH.

OO0mue KpuTepuM OUEHKH TMPeJIMETHBIX 3HAHMHA, YMeHMii, HABBIKOB
00y4arIIMXCS:

- bann «5» craButcs, eciu BbINMOJHEHO OoJiee 85% paboThl, Korjga oOydaromuiics
OOHapy)XMBaeT YCBOEHHE O0053aTeIbHOIO YPOBHA M YPOBHS IOBBIIICHHOM
CJIIO)XHOCTH OCHOBHBIX OOpa30BaTENIbHBIX MPOTpaMM; BBIIEISAET TJIABHbBIE
MOJIOKEHUSI B HW3YYCHHOM MaTepuaje M He 3aTpyaHSeTCs NpU OTBETax Ha
BUJIOM3MECHEHHBIE BOIMPOCH; CBOOOMHO TPUMEHSET TONyYeHHBIC 3HAHHUS Ha
MPAKTHKE; HE JOMyCKAeT OMMOOK B BOCIPOM3BEICHUH M3yUYEHHOTO MaTepuania, a
TaK)Xe B MMChbMEHHBIX Pab0Tax, MOCJIEIHNAE BHITIOIHICT YBEPEHHO M aKKYPaTHO.

- bann «4» craButcsa, ecnu BoiToiHEHO 60see 70% paboThl, KOTJa 00yUYarOIIHIACS
OOHapy>KMBaeT YCBOEHHE OOSA3aTEJBHOTO YPOBHA M YAaCTMYHO YpPOBHS
MOBBIIIICHHON CIIO)KHOCTH OCHOBHBIX OOpa3oBaTeIbHBIX MPOrpaMM; OTBEYaeT Oe3
OCOOBIX 3aTPYAHEHUH Ha BOIPOCHI YUYHUTENS; YMEET MPHUMEHSTHh MOJIyYeHHbIE
3HAHMS Ha MPAKTUKE; B YCTHBIX OTBETaX HE JOMYCKAECT CEPhE3HBIX OIMMOOK, JIETKO
yCTpaHS€T OTAENIbHbIE HETOYHOCTH C TOMOIIbIO JIOTIOJHUTEIBHBIX BOIPOCOB
YUUTENs, B TMCbMEHHBIX pa00Tax JeaeT He3HAUUTENbHbIE OLIUOKH.



- bamn «3» craButcs, ecnm BeMogHEeHO He MeHee 50% paboTei, Korma
oOydJaromuiicss OOHapy>KWBAaeT YCBOEHHE 00s3aTEIBLHOTO YPOBHS OCHOBHBIX
0o0pa3oBaTeNbHBIX MPOTPamMM, HO HCIHBITBIBACT 3aTPyJHEHUS TIPU  €ro
CaMOCTOATEIILHOM BOCIPOU3BEJCHUU U TPEOYeT JOMOIHUTENbHBIX YTOUYHSIOIIUX
BOIIPOCOB YYMTEJIS; MNPEINOYUTAET OTBETUTH HA BOIMPOCHI BOCIPOU3BOSIIETO
XapakTepa W MCHBITBIBAET 3aTPYJHEHHUS IPU OTBETaX HAa BHJIOU3MEHEHHbBIE
BOMPOCHI; IOMYCKAET OUTMOKH B MMCbMEHHBIX paboTax.

- bann «2» craButcs, ecnu BeinoaHeHO MeHee 50% paldoThl, KOrjaa o0ydaromuics
UMeEeT OTJIeNIbHbIE MPEJICTABIICHUs 00 U3yUYeHHOM Marepualie, IMpu 3TOM OoJiblias
4acTh 0053aTEIBLHOTO YPOBHSI OCHOBHBIX 00pa30BaTENbHBIX MPOTPAaMM HE YCBOEHA,
OOy4YarOIIMIICS ~ WCMBITHIBAET 3aTPyAHEHUS TMpPU  OTBETax Ha  BOMIPOCHI
BOCITPOMU3BOJISIIETO XapakTepa; [IOMyCKaeT rpyOble OMMOKM B MHCbMEHHBIX
paboTax WM HE CIPABIISAETCS C HUMHU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606HICHI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 5
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHOBHBIE IpaBUIIa U300pAKEHUS Ha
PHUCYHKE IJIOCKOCTH, MapaljIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpEeOMETPHH: TOUKA, IIpsIMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
npaBuiIa U300paKEeHUS HAa PUCYHKE
IIJIOCKOCTH, HapaJ'IJ'IeJ'IBHI)IX pr[MI)IX
(OTpe3KoB), cepeAHBI OTpE3Ka
[TonsTHS: IepeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaroNuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi | MiI0CKOCTh;
MOJTYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOINX 00BEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE




CIICACTBHUA U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus u3 HuX. CriocoOwl 3a1aHus
HPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHus NPSIMBIX U TUIOCKOCTEH

H300pakeHne ceueHui MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOAT Yepe3 UX
p€opa. M3o0pakeHne nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

N300pakeHre CeYeHU i MupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pEbpa. N3o0paskeHue nepecevyeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MIOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

N300pakeHne ceueHui MupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pEbpa. N3o0paskeHue nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparniBanue
MMOCTPOCHHBIX ceueHnuu Pa3HbIMU LIBETAMHA

N3o0pakenue ceueHuil mupaMuipl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST YepPe3 X
pEbpa. N3o0paskeHue nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparniBanue
MOCTPOCHHBIX CEYCHHUI Pa3HBIMHU IIBETAMU

14

MeTton cieoB U1l IOCTPOEHUS CEUEHU N




15

Mertoz ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa nepeceyeHri MPSIMbIX U
IJIOCKOCTEN

16

Merton cienoB Uit HOCTPOCHUS CEUCHHI.
CBolicTBa niepece4eHnil MPSIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHnit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX ‘ICpTe)KeI;'I " 3aI1MCh 11aroB
OCTPOCHHSI

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aUCh 11aroB
MOCTPOEHUSA

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 1I1ar0B
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh LIaroB
MTOCTPOEHUS

[ToBropenue manumerpun: Teopema o
IPONOPLHUOHATIBHBIX oTpe3Kkax. [Tomobue
TPEYrOJIbHUKOB

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHHUIX Ha
BBIHOCHBIX 4eprexkax. Mcropus pazBurus
HJIaHI/IMeTpI/II/I )41 CTepeOMeTpI/II/I




23

KonTtponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

4 Hepens
OKTAbBpA

24

B3anMHOE pacnosioKeHue NpsMbIX B
npoctpancTBe. CKpelBaroIuecs
npsmele. [Ipu3Haky ckpelmuBaroImxcs
npsaMmeix. [lapamiensHblie npsMbie B
IPOCTPaHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JAHHOM MPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JICKAILEH HA JaHHOU
npsMoil. Jlemma o nepeceueHun
NapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamiensHOCTB Tpex mpsiMbIX. TeopeMa o
TpEX MapajuIeNbHbIX NPsAMBIX. Teopema o
CKPELIMBAIOIINXCS MPSAMBIX

27

28

29

30

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA apALIIEITHLHOTO
npoekTupoBanus. M300pakeHne pa3HbIx
¢buryp B napajjienbHON NPOEKIUU

IlentpanpHas mpoekuus. Yromi ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOII
MEXy NPSIMbIMHU

33.2[2[‘11/1 Ha JOKa3aTCJIbCTBO U
HCCICO0BAaHUC, CBA3AHHEBIC C
PacCIoJIOKECHUEM NIPSAMBIX B IIPOCTPAHCTBE

[ToHsTHS: TapaIeabHOCTh NMPIMOUN 1
MJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
MapaJuIEIbHOCTH MPSIMOU U IIJIOCKOCTH.




CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

I'eomeTrpuueckue 3aauy Ha BBIYUCIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apaJUIEIbHOCTBIO MPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceueHus, TPOXOASILIETO Yepes3
JAHHYIO TIPSMYIO Ha YepTEkKe U
MapajuIebHOTO IPYrou npsamoi. Pacuér
OTHOUIEHUI

[MapannensHas MPOEKIUs, MIPUMEHEHUE IS
MIOCTPOCHHS CEUYCHUI KyOa u
napayuienenunena. CBoncTea
napajureNienumne/1a U IpU3Mbl

HapanneanLIe ITIJIOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 mapamieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASAIICH
yepe3 TOUKY, HE TPUHAAJICKAITYIO JaHHOU
MJIOCKOCTH U CIIEJCTBUS U3 HEE

36

CBoiicTBa mapayIeNIbHBIX IUIOCKOCTEN: O
MapaJIEIbHOCTH MPSMBIX IIEPECEUEHUS
IIPHU IIEPECEUEHUH [IBYX I1ApaJUIEIBbHbBIX
IJIOCKOCTEN TPEThEN

37

CaolicTBa napamieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX NMapaJjlyICIbHBIX IMMPAMBIX,
3aKJIFOYEHHBIX MEXK]y NTapaJljIeIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOM C
ABYMS TapaJUICJTIbHBIMUA IIJIOCKOCTAMUA




38

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

40

[ToBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a B MPSMOYTOJIBHOTO
napajuienaenunena

41

Brruucnenue ajiMH OTPE3KOB B Ky0Oe 1
IPSMOYTOJIBHOM NIapajuieIeuIe e

42

[IeprieHIUKYIAPHOCTH NPAMOU U
miockocty. [Iprusnak
NEPIEHAUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

43

44

45

IlepneH AUKYIAPHOCTD MPAMON U
mockocTy. [Ipru3nak
NEPIEHAUKYIISIPHOCTH IPSIMOM U
IUIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIECHINKYJISIPHOMN K INIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

46

[InockoCcTH U EpIIEHINKYISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

[lepneHauKyIsip ¥ HaKJIOHHASA.
ITocTpoeHne nepneHuKyIIsipa U3 TOYKH Ha

PSIMYIO

48

IleprieHAUKYmSAp ¥ HAKIIOHHASL.




[TocTpoeHue neprneHuKyIIsipa U3 TOYKU HA
IPSIMYIO

Teopema 0 TpEX nEepHEeHAUKYIIAPAX

49
(mpsimast u oOpaTHast)

50 Teopema o Tpéx neprneHAnKyIsapax
(mpsimast 1 oOpaTHas)

51 Yron Mmexay CKpemuBaromIMUCS
IPSMBIMU
[Touck neprneHMKyIApHBIX NPSIMBIX C

52 MOMOUIbIO NEPIIEHANKYISAPHBIX
IIJIOCKOCTEMN

53 OpTOrosanbHO€ MPOEKTUPOBAHUE
[TocTpoenue ceuenunii kyba, MpU3Msl,

54 MPaBWJIBHON MUPAMHUJIBI C TOMOIIBIO
OpPTOTOHAJILHOW MPOEKINH
[TocTpoenue ceuennii kyoa, MpU3MBlI,

55 MPAaBUJIbHOM MUPaMU/IbI C TOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIbHO mockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHuKyISIPHOCTH NPSIMON U
IUIOCKOCTH KakK CJIEJICTBUE CHMMETPUHI

58 IIpaBunpHBIE MHOTOTPaHHUKU. Pacuér
PacCTOSIHUN OT TOYKH JI0 MIIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPaccTOSIHUN OT TOYKH JI0 INIOCKOCTH

60 CriocoObI ONyCTUTD MEPIIEHAUKYIISAPHI:




CUMMETpHUSI, CABUT TOYKHU I10
napasuieibHON mpsMOi

61

62

63

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

KoHnTtposbHast pabora "B3aumHoe
pacrookKeHue MPSMBIX U MIIOCKOCTEN B
npocTpaHcTBe"

HOBTOpeHI/IeZ YroJa Mexay npsaMbIMH Ha
IIJIOCKOCTH, TPUT'OHOMCTPUA B
IMPOU3BOJIBHOM TPECYI'OJIbHUKE, TCOpPEMaA
KOCHUHYCOB

1 Hepena
deBpans

64

[ToBTOpEHME: yroyi Mexay
CKPEILMBAIOIINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

FGOMeTpI/I‘-IeCKI/Ie METOAbI BBIYMCIICHUA

yria MEXay NpAMbIMA B MHOT'OI'paHHUKAX

JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

[lepnennukynspHeie miaockoctu. CBoiicTBa
B3aUMHO IEPIICHAUKYISPHBIX IIJIOCKOCTEN

68

[Ipu3Hak nepneHuKyIIpHOCTH
IIJIOCKOCTEW; TeOpeEMa O MPSMOMN
MEePECEUCHUS JBYX MIOCKOCTEN
NEePHEHANKYISIPHBIX TPEThEU MIIOCKOCTH

69

[TpstmoyToNbHBIN Napaienenumnen; Kyo;
WU3MEPEHMs], CBOMCTBA MPSAMOYTOJIBHOTO
napajuleenumne1a

70

TeopeMa 0 nuaroHany NpsAMOYTrOJIbHOTO




napajiejienuicaa u CJIcaCcTBUC U3 Hee

71

72

73

CrepeoMeTpuueckre U NpUKIIaIHbIe
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PaCIOIOKEHUEM MIPSIMBIX U MJIOCKOCTH

HOBTOpeHI/ICZ CKpCIIUBAKOIIHUECA IIPAMBIC,
napaajaCiIbHbIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOTI'OI'paHHHUKax

Hapa ImapaJjiCJIIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAOIMUXCA IIPAMBIX, PACCTOSAHHUC
MCKAY CKPCHIMBAOIIUMHACA NIPAMBIMUA B
IMPOCTBIX CUTYyallUAX

74

Paccrosane ot Toukn J0 IIIIOCKOCTH,
pacCToAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

75

76

77

Brluncnenue paccTosHAN MEXTY
CKPELIMBAOIMMMHUCS IPSIMBIMU C IIOMOIIBIO
NEPNEHANKYJISIPHON IIIIOCKOCTH

Tpé€Xrpa"Hslid yroi, HepaBeHCTBA s
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCHHYCOB Y CUHYCOB JUIS
TPEXTPAHHOIO yIJIa

DeMeHThI chepruuecKoil reoMeTpuu:
reoJIe3NYECKHUE JINHNUU Ha 3emiie

78

KonTtponbnas padota "Y1isl u
paccrosiHus"

2 HegenA
MmapTa

79

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €r0 DIIEMEHTEHI"

80

IInpamua. Bunel nupamun. IlpaBunsHas
nupamuia




[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.

81 1
[IpaBunpHas npu3zmMa

82 [Ipssmoit napainenenunen, 1
NpSAMOYTOJIBHBIN Mapasuienenunesn, Kyo

83 Breinykibie MHOTOrpaHHUKHU. Teopema 1
Ditnepa
Brimykisie MHOTOTpanHuKH. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIPABUIIBHBIC 1
MHOTOTPaHHHUKH

85 KonTtponpHas padbora "MHororpaHHUKH" 1 2 Henens

anpens

86 [TonsTne BeKTOpa Ha MIIOCKOCTH U B 1
NPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BEKTOPOB 1

89 [TpaBuiio mapannenenunena 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
Pasnoxxenne BekTopa 1mo 6azucy Tpéx

91 BEKTOPOB, HE JICXKAIINUX B OJTHOU 1
TUTOCKOCTH

92 CkansgpHO€E MpOU3BENECHNE 1

93 Brranciienue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

95 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1

96 [Ipocreiimue 3amaun ¢ BEKTOpaMu 1

97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1




98

OO00011eHUE U CUCTEMATU3ALIUS 3HAHUM

99 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
4
100 KoHnTtposbHas paboTta 3a rof 1 M::p,enﬂ
4
101 KoHnTtposbHas padoTta 3a rof 1 M::p,enﬂ
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nem/m  Tema ypoka Konrpoabnbsie IIpakruueckue
Bcero H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI
pecypcsl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B IIPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOMU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl Y paBHEHHE IPSIMOM, 1
MPOXO/SIIEH uepe3 JBe TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounsseneHne 1
8 JIuHeliHbIE HEPABEHCTBA, JINHEWMHOE 1
pOrpaMMHUPOBaHKE
9 JInHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METO/IBI pacuéTa yria 1
MEXy NPSIMBIMA B MHOTOI'paHHUKAX
1 AHanuTHYECKHE METOBI pacuéra yria 1
MEXY INIOCKOCTSMHA B MHOTOTPaHHHUKaX
12 dopmya pacCTOSHUS OT TOYKH 10 1




IJIOCKOCTH B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOUKH 10

13
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KonTtponpsHas padora "AHanuruieckas 1 Hepena
reomerpust” OKTAGPA

16 CeueHust MHOTOTPAHHUKOB: CTaHAapTHBIC
MHOTOT'PAaHHUKHU

17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 MIJIOCKOCTH, TIEPECEeUEHUs IPSIMBIX U
IIJIOCKOCTEN

19 [TapannenbHble NpSAMbIE U TIIIOCKOCTH:
napajieIbHbIe CeUEHUs

20 [TapannenbHble NpSAMbIE U TIIIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:

21 YTIIbI MEX]TY CKPEIIHUBAIOIIIUMHUCS
TPSIMBIMU
[lepnienauKynsipHBIE IPSMBIE U

99 MJIOCKOCTH: CTaHIapTHBIC IMaphl
MEePIEHANKYJISIPHBIX TNIOCKOCTEN U
MPSIMBIX, CHMMETPHUH MHOTOTPAaHHUKOB
[lepnienquKynsipHBIE IPSMBIE U

23 MJIOCKOCTH: TEOpEMa O Tpex
NEePIEeHIUKYIIIpax

24 [lepnienaukynsipHbIC IPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUA OJINH B
MHOTI'OI'PaHHHUKax

25

26

27

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 115t
TIonIaiel, cooopakeHus Moa00us

[ToBTOpEHUE: MIOIA N
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TIoniaiel, cooopakeHus Mo 00w
[ToBTOpEHUE: MIIOIIA U

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IIAJIEH, COOOpaKEHUS 1O 100U

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs MOA00us

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTOIIAAN MTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs O 100Ust

30

31

Konrponsnas pabora "[loBropenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOIPAaHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBHOTO
napaJenenuneaa

2 HepenA
HoA6pA

32

3amaun 00 yaABOCHUH Ky0Oa, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUU yTIia

33

CrepeoMeTpHuecKUe 3aJa4l, CBA3aHHBIE C

00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

34

HpI/IKJIal[HBIe 3aaa4u, CBA3aHHBIC C




BBIUMCIICHHEM 00bEMA MPSIMOYTOJILHOTO

napasuiesenumneia

35 O06BEM psAMON TIPU3MBI

36 CrepeoMeTpHUuecKUe 3aJa4u, CBSI3aHHbIE C
BBIUKCJICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [Ipukagnaeie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMON MTPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaenénHoro uarerpaia. Oobpém
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpeaenéHHoro unrerpaita. Oobpém
MTUPAMU/IBI

40 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BeMOB MUpaMU ¢ OOILIUM YTIIOM

41 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

42 CrepeomeTpHuecKHe 3a/1auu, CBSI3aHHbIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHUECKHE 3a]1a4H, CBSI3aHHBIE C
00BEMaMU THpaMUIBI
[Mpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBSI3aHHBIE C 00HEMOM HAKJIOHHOU

9

TIPU3MBI

45 [Ipuknanueie 3aaaun mo Teme "OOBbEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMHUIBI

16 [Tpumenenne 00bEMOB. Brruncienue

PACCTOSAHUA N0 MIIOCKOCTU




47 KonTponpHas padota "O0béM 4 Hepens
MHOTOTpaHHUKA" Aekabpsa
Hunuaapudeckasi MIOBEPXHOCTD,

48 00pa3yromue UIHHIPUISCKON
MOBEPXHOCTH

49 Humuaap. [psmoit KpyroBoi HUIHHAP.
[Tnomaas MOBEPXHOCTH IIUIMHAPA

50 Konunyeckasi moBepXHOCTh, 00pazyroliue
KOHHYEeCKOU nmoBepxHoctu. Konyc

51 CeueHue KOHYCa MIO0CKOCTBIO,
MapajuieIbHOM IJIOCKOCTH OCHOBAHUSA

50 VYceuénnslit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa

54 [Tomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeoMeTpHuuecKre 3aauu Ha

55 JIOKa3aTelIbCTBO M BBEIYHCIICHUE,
MOCTPOCHHUEM CEUYCHUH ITWIIHH/PA, KOHYyCa
CrepeoMeTpuuecKue 3aa4u Ha

56 JI0Ka3aTelIbCTBO M BEIYHCIICHUE,
MOCTPOCHUEM CEUYCHUN IIMIMHIPA, KOHYyCa

57 [TpuknamHbIe 3a/1a49M, CBSI3aHHBIC C
ITUTHHIPOM

58 [IpuknanHbie 3a1a4u, CBsI3aHHBIC C
ATUHAPOM

59 Cdepa u map




60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHIO. By 1 n3o0paxeHnue mapa

61

[epeceuenue chepsl u mapa ¢
IockocThio. Kacanwue mapa u cdepbl
IUIOCKOCTBI0. Buj 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Inomans cheps u eé
yacTen

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CCUCHHH TIOCKOCTHIO

65

CrepeomeTpHuyuecKue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI TIIOCKOCTHIO

66

67

[Tpuknanubie 3a1a4u, CBI3aHHBIE CO
chepoit u mapom

[ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH,
BBIUKCJICHHSI B OKPY>KHOCTH, CTaH/IapTHBIE
moa00us

68

Paznmunable KOMOWHAIIMY TEJ BPAIICHUS U
MHOTOTPaHHUKOB

69

3amaun o Teme "Tena u MOBEpXHOCTH
BpanieHus"

70

3anauu o teme "Tena U MOBEPXHOCTH
BpaiueHus"




71

KontponpHas padora "Temna u
MOBEPXHOCTHU BpaleHus"

3 HegenA
deBpans

72

73

74

O0béMm unuHIpa. Teopema 06 00bEMe
IPSIMOTO IUJIMHAPA

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
KOHYyca

[Tnomaan OOKOBOU M OJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIC C
BBIYHCIICHUEM 00BEMOB IIMIMH/IPA,
KOHycCa

76

77

78

79

[Tpuxnanueie 3ana4n o Teme "OOBEMBI U
TJIOIIAU TTOBEPXHOCTEH Te"

OOBEM 1mapa 1 MIapOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTprUeCKHe 3a1a4H,
CBSI3aHHBIE C BEIYHCICHUEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IapoBOTO
ceKkTopa

[Ipuknanueie 3aaaun mo Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
iomanbio ceprl. COOTHONMICHUS MEXKIY
TJIOMIA IMU TTIOBEPXHOCTEN U 00bEMaMH
MMOJOOHBIX TEN

[TomoOHbBIE Tena B IPOCTPaHCTBE.

N3menenne 06bEMa mpu o 100Uu.
CrepeomMeTpHyecKue 3a/1auu, CBI3aHHBIC C




BBIYUCIICHHEM 00BEMOB TEJ U TUIOIAACH
MOBEPXHOCTEN

80

81

82

KonTtponsnas padora "[1nomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Ten"

JBuxenust npoctpancTsa. OToOpaskeHusl.
JBmxeHus u paBeHCTBO (puryp. OOmue
CBOMCTBA IBW)KECHUMN

Bubl nBukeHuit: napamieibHbII
MePEHOC, IEHTPaIbHasl CAMMETPHS,
3epKalibHasi CAMMETPHS, IOBOPOT BOKPYT
PAMOM

3 HepenA
mapTa

83

[IpeobpazoBanus nonodus. [psmas u
cdepa Ditnepa

84

85

FGOMeTpI/I‘IeCKI/Ie 3aaa4u Ha MPUMCHCHUEC
JABUXXCHUA

KonrtponsHas padota "Bekrops! B
npocTpaHcTae”

2 HegenA
anpens

86

O6o06matomiee moBropenue 11 mousTHii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alHsI 3HAHUI:
"TTapaniensHOCTh MPSMBIX U MIIOCKOCTEN
B IIpOCTpaHcTBe"

87

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alHsI 3HAHUI:
"BexTops! B mpocTpaHcTBe"

88

O6o06matomee moBTopenue 11 moHsTH 1
MeTO0B Kypca reomerpun 10-11




KJIACCOB, CHCTEMAaTHU3aIlNs 3HAHWI:
"BekTopsbl B npocTpaHcTse"

89

Ob6o6maromee noropenue 11 noHsATH 1
METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allNs 3HAHWM:
"O6beM MHOTOTrpaHHUKA"

90

91

92

93

O6o6matomee moBTopeHue 11 moHITHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O6beM MHOTrOrpaHHuka"

O6o6matomee moBropeHue 11 moHsITHI 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"Ilnomaay MOBEpXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

Ob6o6uaromee nopropenue 11 noHsATUil 1
MeTo0B Kypca reomeTtpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"Ilnomany MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

HtoroBast KoHTpoJIbHAs paboTa

4 Hepens
anpens

94

HtoroBast KoHTpoJIbHAs paboTa

4 Hepens
anpens

95

96

[ToBTOpenwme, 0600IIEHNE 1
cUCTeMaTH3aIusg 3HaHWi

Ucrtopus pazButus crepeoMeTpun Kak
HAyKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX WHKEHEPHBIX U




KOMITIBIOTCPHBIX TEXHOJIOT 17071

97

98

99

100

101

102

HcTopus pa3BUTHS CTEPEOMETPHUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBUIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KIIACC
Koa .
IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NMpoBepPsieMOro .
00pa3oBaTeIbHOI MPOrpaMMbl CpeaHero oo1ero oopa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHITHAMU: TOYKA, MPSAMasi, INIOCKOCTh
79 [TprMeHSITh aKCHOMBI CTEPEOMETPUU H CIEACTBHS W3 HHUX IPH PEIICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHSAMH: MapAUICIIBHOCTh W MEPHEHAUKYISIPHOCTH
' HPSAMBIX U IJIOCKOCTEH
74 KnaccudumupoBarh B3auMHOE PacIHoOJIOKEHHUE MPSIMBIX M IIOCKOCTECH B
' IPOCTPAHCTBE
OnepupoBaTh MOHSATUSMU: JBYI'PAaHHBIA YTOJI, TPAaHU JBYIPAHHOTO YTJIA,
7.5 pebpo IBYrpaHHOIO yIiia, JIMHEWHBIN Yroy ABYTPaHHOTO yIJia, TpaaycHas
Mepa JBYrpaHHOro yria
76 OnepupoBaTh TOHSTHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBINA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABUJIBHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIC BHIBI MHOTOIPAHHUKOB (IMpaMuaa, IMPHU3Ma,
' IPSIMOYTOJIBHBIN Mapaienenunes, Kyo)
KnaccudumupoBaTe  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHUS MM
7.8 KJacCU(UKalUU (BBIMYKJIbIe U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPABUIHHBIE
MHOTOTPaHHUKH, MPSMbIC U HAKJIOHHBIC PU3MBI, TapalIeIICITUTICIBI )
7.9 OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPAaHHIKOB
710 OOBSICHITh TPUHITUIIBI TIOCTPOCHUS CEUCHUH MHOTOTPAHHUKOB, UCTIONB3YS
) METOJ CIIEJI0B
CTpouTh CceYeHHWS MHOTOTPAHHHKOB METOJOM  CJICJIOB, BBITIOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (GUTYP:
BH/JI CBEPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYUH IO oOpas3iam
WIK aJTOPUTMaM, TPUMEHSS HW3BECTHBIC AaHATUTHYCCKHE METOJIBI TIpU
7.12 peIICeHWH  CTAaHJAPTHBIX  MaTeMaTHYeCKMX 3aj]ad Ha  BBIYUCIICHHC
paccTOSTHUN MEXIy JBYMS TOYKAMH, OT TOYKH JIO MPSMOM, OT TOYKHIO
TUTOCKOCTH, MEXTY CKPEIINBAIOIIUMUCS TIPSIMBIMHU
Pemarp 3aaun Ha HaxXOXXICHHE T€OMETPUYECKUX BEIMYUH IO oOpas3iam
7.13 WIK aJTOPUTMaM, TPUMEHSSI W3BECTHBIC AaHAJIMTHYECKHE METOJBI TPHU

PEIICHUN CTAaHAAPTHBIX MAaTCMAaTUYCCKHX 3aaad Ha BBIYHMCICHHUC YIJIOB




MEXIY CKPCIIMBAIOIUMUCA MPAMBIMHA, MEXKIAY MPSIMOM M IUIOCKOCTBIO,
MEXIY IIIOCKOCTSAMU, ABYTPAHHBIX YIJIOB

Boruucisate 00bEMBI U TIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,

7.14 nupamMpa) ¢ MpUMEHEHHUEM (OpPMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOINASIMU TTOBEPXHOCTEH, 00bEMaMu TOJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, ILEHTP, OCb H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI
W3BnekaTtb, npeoOpa3oBbIBaTb U HMHTEPIPETUPOBATH HH(MOPMALMIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpeICcTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensaTh reomerpuyeckue GakThl IJI PELICHUS CTEPEOMETPUYECKUX
7.17 3ajjay, MOPEINOoiaralollliX HECKOJbKO IIAroB pELICHMs, €CIH YCIOBUS
IPUMEHEHMs 3aJJaHbl B IBHOH opme
718 [TpumensaTh mpocTeiiline NpOrpaMMHBIE CpPEeICTBA U AIIEKTPOHHO-
' KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPH PEILIEHUH CTEPEOMETPUUYECKHX 3a1a4
719 [IpuBOANTE TIPUMEPHI MATEMaTHUECKUX 3aKOHOMEPHOCTEH B TPUPOAC H
' JKU3HH, PAcIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHSTH MOTyYeHHBIE 3HAHUS HA NMPAKTUKE: aHAJIM3UPOBATh peajbHbIC
CUTYallMd U NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MTOUCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallil Ha S3BIKE TEOMETPHH, HCCIEeNOBATh IOCTPOCHHBIE MOJIENU C
UCMOJIb30BAHUEM T€OMETPUYECKUX TOHATHH U TeopeM, ammapara ajireOpsl,
pemlaTb ~ MpakTMYeCKHE  3aJaud,  CBS3aHHblE C  HaXOXXICHUEM
reOMEeTPHUECKUX BETHYUH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3YIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
0o0pa3oBaTeILHON MPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yjabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: IMIUHJIPUYECKass MOBEPXHOCTh, 0Opa3yrollye
6.1 WIMHAPUYECKOM TMOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi TOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaeHus (IHIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHS TEJT BPALCHHS
6.4 KnaccugunupoBars B3auMHOE paciookeHne cepsl U MITOCKOCTH
OnepupoBaTh MOHITHSIMH: MIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEHTa, IIApOBOW CIJIOM, OCHOBAHME ILIAPOBOTO CIIOSI, BHICOTA IIAPOBOrO

CJ1051, IIAPOBOU CEKTOP




6.6

Bbraucnsate 00bEMBI M IUIOMIAMM  TOBEPXHOCTEW TeNl  BpalleHUs,
T€OMETPUUYECKUX TEJ C MPUMEHEHHEM (POPMYIT

6.7

OnepupoBaTh NOHATHSAMH: MHOTOTPAaHHMK, BIHMCAaHHBIK B cdepy W
ONHKCAHHBIN OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAHHHUK WJIH TEIO
BpallCHUs

6.8

BBIMUCISTE COOTHOIICHHSI MKy TIIOMIAASIMH IMOBEPXHOCTEH U 00BEMaMuU
MOAOOHBIX TEN

6.9

N3o0paxarh u3zydyaemble GUTYpbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbmonHsATe  (BBIHOCHBIE) IUIOCKME UEPTEeKUM W3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUIyp: BUI CBEpXY, COOKYy, CHH3Y; CTPOUTH CEUYEHHUS Tej
BpallleHus

6.11

W3Bnekarb, HWHTEPIPETHPOBATH M MPeoOpa3oBBIBaTh WHGOPMALHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, HpPEeICTaBICHHYIO Ha
YepTekax U pUCYHKax

6.12

[TpumensTp reomeTpuveckre (akThl I PELICHUS CTEPEOMETPHUYECKUX
3a/1a4, MPEAIOJIaralolX HECKOJBKO INAaroB pEIICHUs, €CIU YCIOBUS
IPUMEHEHMs 3aJJaHbl B IBHOH opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOIHATE JICHCTBUS CIIOXKEHHST BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha YHUCIO, OOBACHATH, KAaKUMU CBOWCTBAMU OHU
o0ramaoT

6.15

HpI/IMeHHTL IMMPpaBUJIO MTapaJuICJICITUIICAa ITPHU CIIOKECHUN BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: AOCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAMHATBLI BEKTOPA, YI'oJl
MCXKAY BCKTOpPaMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPLI

6.17

Haxoauth cymMy BEKTOpPOB M MNpOM3BEIACHHE BEKTOpa HA YHCIO, YIroj
MEXJly BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aJIaBaTI) IIJIOCKOCTH YPaBHCHHUEM B )IeKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemiate HpOCTCﬁI.HPIG TCOMCTPHUICCKUC 3ala4y Ha IMPUMCHCHUC BCKTOPHO-
KOOPpAWHATHOTO METOa

6.20

Pemate 3amauM Ha [0Ka3aTEILCTBO MAaTEMAaTHYECKHUX OTHOIICHUH U
HAXO0XJICHHE TE€OMETPUUYECKUX BEIUYMH IO 00pasliaM WU aliropuTMawm,
OPUMEHSISI  U3BECTHBIE  METOAbl  MPU  PEIIEHUH  CTaHJApTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

[IpuMeHATs mpocTeMIIHEe MPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHUKAI{MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

[TpuBoaUTE HpUMEpPbl MaTEeMAaTHUYECKHUX 3aKOHOMEPHOCTEH B MpUpPOAE U
’KU3HU, paClIO3HABaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE




6.23

[IpyMeHsTh MONyYEHHbIE 3HAHUS HA MPaKTHKE: aHAJIM3UPOBATh pEabHbIE
CUTYyalluu U NPUMEHITh U3YYCHHbIC NTOHATUS B IIPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cHopMyIUpOBaHHOM MPoOIEeMbl, MOACIUPOBATH pEabHbBIE
CUTyallUM Ha $3bIKE T'€OMETPHUM, HMCCIIEIOBAaTh IOCTPOECHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, arapara aiareopsl,
pemate  MpakTUYEeCKHME  3a7aud,  CBA3aHHbBIE C  HAXOXJIECHHUEM
FEOMETPUUECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcCHOBHbBIE TOHSATHS CTepeoMeTpuH. Touka, mNpsAMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTrie 06 aKCMOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI CTEPEOMETPUU U
CIIEJCTBUS U3 HUX

7.2

B3anMHOe pacrionokeHne npsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, TTapAJIICIIbHBIC
N CKpCIIMBAIOIIHECA  MPAMBIC. HapaJIJIGJH)HOCTI) MIpsAMBIX U IIOCKOCTEHl B
[IPOCTPAHCTBE: IApAJUICIAbHBIE MPSMBIE B IIPOCTPAHCTBE, MAPAJLICIBHOCTh TPEX
NpsMBIX, [APAUICIBHOCTh MNPSIMOM M IUIOCKOCTH. YTIIBIC COHAIPaBJICHHBIMU
CTOpPOHAaMH, YIroJ MEXIy HpsIMBIMH B mpocTpaHcTBe. [lapamienbHOCTh IIOCKOCTEH:
napajuieibHble IUIOCKOCTH, CBOMCTBAa HapajulesbHBIX IulockocTed. IIpocrelimue
MPOCTPAHCTBEHHbIE (UTYPHl Ha IIJIOCKOCTH: TETpadap, KyO, mapauienenunen,
MOCTPOEHUE CEUYECHUI

7.3

[lepnieHOUKYIAPHOCTS MNPSAMOM M IUIOCKOCTH: TNEPHEHAMKYJISPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MPsMBIEC NapajuIeibHbIE U MEPIEHANKYISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHANKYJIAPHOCTH NPAMON M IJIOCKOCTH, TEOpEMa O MPSAMOM INEpPIEeHIUKYIAPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEKAY NMPAMON U IUIOCKOCTBIO, IBYTPAHHBIN
YTOJ1, TMHEHHBIN Yroa ABYTPAHHOIO yria. [lepneHauKkymsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOM IO TUIOCKOCTH, MPOEKIUs (PUryphl Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh MJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
0ckocTel. Teopema 0 TPEX MeprneHauKyIIpax

7.4

IlonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIDAaHHMKA, BBIITYKJIbIE U
HEBBIIIYKJIBIE MHOTOIPAaHHHMKHM, pPa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yrosabHas
npu3Ma, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
IIOJIHAs ITOBEPXHOCTh Ipu3Mel. [lapamienenumnesn, NpsAMOyroibHbIA NapajlIenenunes u
ero cporcrea. [Iupammnaa: N-yrosbHas NUpamMuaa, IPaHU U OCHOBAHHUE ITHPAMUJBI,
OOKOBasi M TOJHAs MOBEPXHOCTbh MUPAMUMbI, NMpPaBUIbHAA U YCEU€HHas MUPaMUAA.
OnemMeHTsl Npu3Mbl M nupamuiabl. [IpaBuibHBIE MHOTOIpDaHHUKU: IIOHATHE
[IPAaBUJILHOTO MHOIOTPDAHHMKA, IIpaBUJIbHAs IpU3Ma M IPAaBWIbHAS MUPAMHUIA,
IpaBWIbHAs TPEYrojibHasg MUPaMUa U MPaBHIbHBIN TeTpasap, kyO. [IpeacraBnenue o
MIPaBUJIBHBIX MHOTOTPAaHHHKAaX: OKTa’p, MAOAEKa’ap U ukocayapyrue CedyeHus
MIPU3MBI U TUPAMUIBI

7.5

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMCETPUSA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJIeMEHTEI CUMMCETpPUU B nmupamMujaax, napamiCIcnmicaax, IMpaBHUJIbHBIX
MHOTI'OI'paHHUKaXx

7.6

Bbruncnenue 31eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yriasl. [lmommans
OOKOBOI TOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIA1b OCHOBAHUH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOM Tpu3Mbl. [Lmomaas 60K0BO# MOBEPXHOCTH U
MIOBEPXHOCTU NPABWIBHOW NUPAMHABI, TE€OpEMa O IUIOLIAJAM YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 06béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubie Tena B mpocTpaHcTBe. COOTHOMICHHUS] MEXAY IUIOMAISIMHU ITOBEPXHOCTEH,
00BpEMaMU TTOOOHBIX TEN

11 KIIACC

Kon

[IpoBepsieMblii 3JIeMEHT COIePKAHUS

6

I'eomeTpus

6.1

[ummaapudeckas MOBEPXHOCTh, 00pa3yIOMIe MIJIUHIPHYECKONW MOBEPXHOCTH, OCh
LHWIMHIPUYECKON MOBepXHOCTH. LlunuHap: ocHoBaHMA U OOKOBasi MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM H MOITHON TTOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTh, 00pa3yronre KOHUIECKOH MOBEPXHOCTH, OCh U BEpIINHA
KOHMYECKOM MoBepxHOCTH. KOHyC: ocCHOBaHME M BepiIMHA, O0Opa3yromias U OcCh,
IJI0Maas OOKOBOM M TOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BbICOTA, OCHOBaHU U OoKkoBas IMOBCPXHOCTDH

6.3

Cdepa u map: ueHtp, paguyc, Juamerp, IIOMAas NoBepxHOCTH ceprl. BanmHoe
pacrionio’keHue cepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaab

cdepbl

6.4

I/I306pa)i(eHI/Ie TCJI BpalllCHUS Ha IMJIOCKOCTHU. PaBBépTKa OUIMHApPA U KOHYCa

6.5

KoMOuHanmu ten BpameHuss 1 MHOTOIPaHHUKOB. MHOIOIrpaHHUK, OMCAHHBIN OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WIIM TEJIO BPALLICHUS

6.6

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBPHOTO Tapajuiesienunena u cineacteus u3 He€. OOBEM IITHHIPA, KOHYCA.
O6béM 1mapa ¥ miomaab cepsl

6.7

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEX/y IUIOLIAIIMU IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

6.8

CeueHns HUJIMHApAa (HapannenLHo U TMCPINCHAUKYIAPHO OCI/I), CCUCHHUA KOHYCa
(HapaJ'IJ'ICJIBHOC OCHOBAHUIO U ITPOXOAAIICC YCPEC3 BCpI_HI/IHy), CCUCHU 1Iapa

6.9

Bexktop Ha miockoctd M B npocTpaHCTBE. CII0)KEHME W BBIUMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

HpHMOYF OJIbHagd CHUCTEMA KOOpPAHWHAT B MPOCTPAHCTBE. KOOpI[I/IHaTLI BCKTOpA.
HpOCTCfII.HHC 3alauyu B KOOpAWHATax. Yron MCKAY BCKTOpaMHu. CKaHSIpHOe
MMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY NPAMBIMU H IIJNIOCKOCTAMU.
KOOpﬂHHaTHO-BCKTOpHLIﬁ MCTO/ IpHU PCIICHHUU I'COMCTPUICCKUX 3adaY




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPoBEPSEMOr0  OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CPeIHEro 001ero
TpedoBaHus o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (OPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYyIUPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDH
1 JIOTUYECKYI0  TMPAaBUIBHOCTh  PACCYXACHUN; YyMEHHUE OIepUpOBaTh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOKCCTBAMMH,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OIMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U npu pClICHUU 3aaa4, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBAThH MOHATUSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM MTOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTElIeM,
jJorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK 10 MOAYJIO, PAllMOHAJIBHOE 4YHCIIO, HPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypalbHbIX, LEJbIX, PAlUOHAJIBHBIX, JEHCTBUTEIbHBIX
2 YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTMMOCTH, HAUMEHBIINHA 0Ot
JIenuTenb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULHOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BHITIOJIHATH BBIUMCIICHNE 3HAUEHUN 1 TpeoOpa3oBaHus
BBIPQKEHUI CO CTemneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

noCIca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nmporpeccust, reoMCTpUYICCKad




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM 4YHUCIE C IOMOUIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anreOpamueckas); yMeTh
MPOU3BOJUTH apUPMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMHU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuma 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MOHATHAMH: pPALUOHAJIBHBIC, HWpPpaAlUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM; YMCHHUC pCUIaTb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHHUA MAaTEMAaTHYCCKUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha TPOMEXYTKE, HETpEepbIBHAS (PYHKIIMS, aCUMOTOTHI rpaduka
GyHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
MHTETpajl; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCISATh  NPOU3BOJAHBIE  CYMMBI, TPOU3BEIEHHUS, YAacCTHOIO U
KOMITO3UIIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaXOJUTh HAWOOJIbIIME W HAUMEHbIIHME 3HaueHUs (QYHKIUH; CTPOUTH
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pellleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




WHTErpania; MPUBOAUTH MPUMEPhl MaTEMaTHYECKOIO0 MOJAEIUPOBAHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHas (QyHKIHS,
paunvoHanbHas (QYHKIUS, CTENeHHas (YHKUIUSA, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTOJIB30BaTh TPaQUKH Ui W3YYEHHs MPOLIECCOB M 3aBUCHMOCTEH, IpU
peUIeHUH 33134 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIOJIb30BaTh CBOWCTBA M TpaduKu (YHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKECHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPaBIONOAOOHOCTh pPE3YIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33J1a4M, UCCIIEI0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThuecKkoe, MeauaHa,
HauOoJiblllee U HAMMEHBIIIee 3HAYEHUsI, pa3Max, TUCIIEPCHUsi, CTaHIaPTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0Opa; yMEHWE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO0 B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA PEaJbHBIX IMPOLIECCOB U SIBICHUH; MPEICTaBIATh
uH(pOpMAlLIMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTAaTHCTUYECKUE JIaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM TIpadUuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; TPAPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIY4alHOTO COOBITHS; yMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI  CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pPEaJbHBIX COOBITHI; yMEHHE OIEPHUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUW pacHpeieieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIFHOTO M HOPMAJLHOTO paclpe/IeICHUi; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN IS pelleHus 3a/1ad,
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMI, YMEHWE TPUBOJIUTH MPHUMEPHl TPOSBICHHS 3aKOHA
OONBINIUX YHCENl B TPHUPOJHBIX W OOIISCTBEHHBIX SBIICHUSAX, YMCHUE
OIEPUPOBATH TMOHITUSAMHU: COUETAHUE, NMEPECTAHOBKA, YUCIIO COYCTAHUH,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTHPOBATDH HOJ'Iy‘lGHHBIfI pe3yibTar

YMeHHe omnepupoBarb IOHATUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJIa, IUIOCKUN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/'I, yrojia MEXKAy IPIAMbIMHU,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSIMHU; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OILCHHWBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHSATHUSMU: IJIOMAAb (QUTYpPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, UWIHHIpPa, O0BEM KyOa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Imapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS KOHyCa W IMIIUHIAPA,

napaujaiCJbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIApPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUsI U3ydaeMbIX (UTYp, BBIIBUTaTh TUIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHne onepupoBaTh TMOHSATHSMH: JBUXKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOILCHUS TIPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAJh, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YS
W3YYCeHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ n KOOpﬂHHaTHLIﬁ METOA

JJI pEHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX yqe6HHx IpeaAMETOB

YMenue BLI6I/IpaTL HO)IXOI[}IIJ_[I/Iﬁ MCTOA AJId pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU TPUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHEC PpacClioO3HaBaTh IIPOABJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTHUYECKOW HAyKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypallbHOW CTereHu. JeHCTBUS ¢ apuMEeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpiM rnokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Lenble u 1poGHO-palMOHaNIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuiia CuCTeMbI TMHEWHBIX YpaBHEHUI. OnpeeTuTeh MaTPHIIBI
3 OyHKIMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMeXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOpHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



