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OdenepanpHas pabovas mporpamMma mo ydeOHOMY mpeamery «MaTtemaTukay
(yrnyOnénHblii ypoBeHb) (IpeameTHas o0aactb «MaremaTtrka u nuHpopmatrkay) (anee
COOTBETCTBEHHO — IIpOrpaMMa 1o MaTeMaTHKe, MaTeMaTHKa) BKIIFOYAET OSCHUTEIHHYIO
3aMmCKy, COJAEPKaHue OOyUYeHHUs, TUIAHUPYEMbIE DPE3yJbTaThl OCBOCHUS MPOTPAMMBbI
10 MaTeMaTHKe, TEMAaTUYECKOE TJIAHNPOBAHUE.

[TosicHuTenpHAS 3aMMCKa OTPaXKaeT OOIIHE EIN U 3aJa4l N3YUEHUST MaTeMaTHKH,
XapaKTEPUCTUKY TICUXOJIOTHMUECKUX MPEANOCHIIOK K €€ H3y4YeHHIO O0Y4arolUMUCH,
MECTO B CTPYKType YYEOHOro IUIaHa, a TakK)Ke MOAXO0Jbl K OTOOpY COIep KaHMs,K
OTPENENCHUIO TUIAHUPYEMBIX  pe3yJIbTaTOB M K CTPYKTYpe TEMaTHYECKOTO
TJTAaHUPOBAHMS.

Conepxanne OOydYeHHSI PACKPBIBACT  COJIEP)KATEIbHBIC JIMHUH, KOTOPHIC
TIpeIaraloTes JUIsl 00sS3aTeIbHOTO M3Y4YEHHUs B KaKJIOM KJlacce Ha yYpOBHE CPEIHETO
oO1iero oOpazoBaHus.

[Tnanupyembie pe3ylbTaThl OCBOCHHSI MPOTPAMMBI MO MAaTEMaTHKE BKIFOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIC PE3yJbTaThl 3a BECh MEPHOJ OOyYEeHHs] Ha YPOBHE
cpeaHero o01ero ooOpa3oBaHus, a TaKXKe MPEIMETHBIC JOCTHKEHUS O0yJaroerocs 3a
KaXJIbIH T0J1 O0ydeHMUSI.

MNOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo MaTteMaTuke yriyOJEHHOTO YPOBHS JJIs 00YJaIONUXCs Ha YPOBHE
cpennero obmero oOpaszoBanmsi paspaborana Ha ocHoBe PI'OC COO c yuérom
COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHUW, TPEHBABIIEMBIX K MaTeMaTHYECKOMY
00pa3oBaHMIO, U TPAAUIMN pOCCHIICKOTO 0Opa3oBaHus. Peanuzanus mnporpaMMel 1o
MaTeMaTHKe 00EeCTICUnBACT OBJIAJCHUE KIIFOUEBBIMH KOMITETCHIIMSIMU, COCTABIISIOMINMU
OCHOBY U1 CaMOpa3BUTHUA U  HENPEPHIBHOTO  00pa3oBaHMs, LEIOCTHOCTh
OOIIEKYyIbTYPHOTO, JUYHOCTHOTO ¥  TO3HABATEJIBHOTO  PA3BUTHUS  JIMYHOCTH
OOyJarOIINXCS.

B nporpamme no matemaTuke yYTEHBI UAEH U ToJ0KeHHs «KoHuenuuu pa3Butus
MaTemMaTuueckoro oOpaszoBanusi B Poccuiickoit ®enepauum». B cooTBeTcTBHUC
Ha3BaHUEM KOHIICTIIIUM MaTeMaTHYeCcKoe oOpa30BaHHE JOHKHO, B YACTHOCTH, PEIIaTh
3aadqy oOecrieyeHus: HeOOXOJIUMOro CTpaHE YHCiIa OO0ydYarolIuXcsl, MaTeMaTH4ecKasl
MOJATOTOBKA KOTOPBIX JOCTATOYHA JUIsI MPOJOJDKCHHS OOpa3oBaHUS MO Pa3IUYHBIM
HaIlpaBJICHUSAM, BKJIFOYAs MPEINoJ aBaHue MaTEeMaTHKH, MaTEMaTHYECKUE UCCIICIOBAHMUS,
paboty B chepe nHGOPMAITMOHHBIX TEXHOJIOTUH W JPYTUX, a TaKKe 00eCredeHus s
KKJOTO OOyYaromIerocsi BO3MOKHOCTH JOCTI)KCHHUS MaTeMaTHYeCKOW IOATOTOBKH B
COOTBETCTBHUM C HEOOXOAMMBIM €My YpoBHEeM. VMIMEHHO Ha pelIeHue S3THUX 3a]ad
HalleJIeHa MporpaMMa Mo MaTeMaTUKe yTriyOJIEHHOTO YPOBHS.

B snoxy nudposoii Tpanchopmarmu Bcex cdep UYEITOBEUECKOW ACSITEIBHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJOBEKOM 0€3 Xopoluel
MaTEMaTU4YECKON MOATOTOBKU. DTO OOYCJIOBICHO TE€M, YTO B HAIK JHU PACTET YUCIIO
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CHEIHMAIbHOCTEH, CBS3aHHBIX C HEMOCPEACTBEHHBIM TNPUMEHEHHEM MaTeMaTHKH:!
B cepe SKOHOMHMKH, U B OH3HECE, M B TEXHOJOTMYECKUX OOJACTAX, U JAXKEB
rymaHuTapHbIx cepax. Takum oOpazom, Kpyr oOydaromuxcsl, 1151 KOTOPbIX MaTeMaTHKa
CTAHOBUTCS 3HAUMMBIM TMpPEAMETOM, (YHIaMEHTOM OOpa30BaHMs, CYIIECTBEHHO
pacummpsiercs. B Hero BXOASAT HE TOJIBKO 0OydaromMecs, IUIAHUPYIOIINE 3aHUMAThCS
TBOPYECKON U HCCIEA0BATEIbCKON pabOTON B 00JAaCTH MaTeMaTHKH, WH()OPMATUKH,
(GU3MKN, S5KOHOMHUKU U B JIPYTHUX O0JIacTAX, HO U T€, KOMy MaTeMaThKa HyXHa JJis
UCTIONIb30BaHUs B IPOECCHUSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C HEH.

[IpuknanHas 3HaYUMOCTh MaTEMaTHKU OOYCIOBJIIEHAa TEM, 4YTO €€ MIpeIMeTOM
ABISIOTCA (PyHAAMEHTaIbHBIE CTPYKTYpHI HAILIETO MUpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHbIE  OTHOIIEHUS, (YHKUMOHAIbHbIE 3aBUCUMOCTH UM  KaTerOpuu
HEOMpeAeNEHHOCTH, OT MPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, 10
JOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX /ISl PA3BUTHS HAYYHBIX U TEXHOJIOTUIECKUX HJICH.
be3 KOHKpETHbIX MaTeMaTH4YeCKHMX 3HaHMW 3aTPyJHEHO IOHMMaHUE MPUHLIUIIOB
YCTPOMCTBA M MCMOJIB30BAHUS COBPEMEHHOW TEXHUKHU, BOCIPHUATHE W MHTEPIPETALINs
pa3HOOOpa3HOW  COLMAIBHOM, SKOHOMHMYECKOW, TMOJUTUYECKOM  MHGOpMaIHH,
Manod(dekTuBHA TOBCEIHEBHAS TpPaKTUYECKas NeATeNbHOCTh. Bo MHOrmx cdepax
npoheCcCHOHATBHON JIEATEIEHOCTU TPEOYIOTCS YMEHHS BBITIONHATH PACYETHI, COCTABIISATH
QITOPUTMBI, TPUMEHATH (POPMYJbI, TMPOBOJUTH T'E€OMETPUUECKUE HU3MEpPEHHs] U
MOCTPOCHUS, YUTaTh, 00pabaThIBaTh, UHTEPIIPETUPOBATH U MPEACTABISITH HHPOPMAIHIO
B BHJIE TaOJIHII, AMATPaMM U rpapKOB, MOHUMATh BEPOSATHOCTHBIN XapaKTep CaydailHbIX
COOBITHH.

OmHOBpPEMEHHO € paciupeHreM cdep MPUMEHEHHs] MaTeMAaTUKH B COBPEMEHHOM
oOmiectBe Bc€ 0Oojee BaKHBIM CTAHOBUTCS MAaTEMaTHUUECKUM CTHJIb MBILUICHHUS,
IPOSIBIISIOLIUIICS B OIpenel€HHbIX YMCTBEHHBIX HaBblKax. B mporecce u3yueHus
MaTeMaTHUKd B apceHal MPUEMOB M METOJOB MBIIUICHUS YEIOBEKa €CTECTBEHHBIM
00pa3oM BKJIFOYAIOTCS MHIYKIUS U IE€AYKIHs, 0000I1IEeHEe U KOHKpETH3alusl, aHaIu3 U
CUHTE3, KJaccu(UKanus U cucTeMaTh3auus, adcTparupoBaHue U aHanorus. OObEKTHI
MaTeMaTHYECKUX YMO3AKJIIOUEHUHM, NpaBWJIa HUX KOHCTPYMPOBAHUS PACKPHIBAIOT
MEXAaHU3M  JIOTMYECKUX  IOCTPOCHUH,  CIIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
dbopMynrpoBaTh, 000CHOBBIBATH M JOKA3bIBATh CYXKACHUSA, TEM CaMbIM (OPMHUPYIOT
JOTUYECKUM CTWIb  MbIIUIEHWs. Benaymas posnb  OpUHAIIEKUT MAaTeMaTUKe
B (POPMUPOBAHUHU ANTOPUTMUYECKON KOMIOHEHTHI MBIIIJICHUS U BOCIUTAHUM YMEHUH
JACMCTBOBATh MO 3aJaHHBIM  QJITOPUTMaM, COBEpIICHCTBOBATh W3BECTHBIE U
KOHCTPYMpOBaTh HOBbIE. B mpolecce pelieHus 3ajad — OCHOBBI Ul OpraHU3aluu
yueOHOW JAESITeNbHOCTH HAa YPOKaxX MaTeMaTHKH — pa3BUBAIOTCS TBOpYECKas W
IPUKIJIaHAs] CTOPOHBI MBIIIICHUS.

OOyueHne MaTemMaTHKe JAET BO3MOXKHOCTh pa3BUBaTh y OOYYAIOIIMXCS TOYHYIO,
palnoHaIbHyI0 U MH()OPMATUBHYIO peyb, YMEHHE OTOMpaTh Hambosee MOIXOJAIINe
A3BIKOBBIE, CHMBOJMYECKHE, TIpaUUECKUe CpEACTBA JJIs BBIPAXKEHUS CYXKICHUU U
HATJISITHOTO UX MPEICTaBICHHUS.
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HeoOxoauMbpIiM KOMIIOHEHTOM OOIIeH KyJIbTYphl B COBPEMEHHOM TOJKOBAaHHUH
SBJIIETCS 0011I€€ 3HAKOMCTBO C METO/IAMU IIO3HAHUSI JEHCTBUTENIbHOCTH, IPECTaBICHNUE
O IpeAMETe U METOJE MATEMaTUKM, €ro OTIMYUAX OT METOJIOB €CTECTBEHHBIX U
TYMaHUTapHBIX HayK, 00 OCOOEHHOCTSX MPUMEHEHHMs] MAaTeMaTUKU U PEIICHUs
Hay4YHBIX ¥ MPUKIAJAHBIX 3a/1a4. TakuM 00pa3oM, MaTeMaTu4eckoe 00pa30BaHUE BHOCUT
CBOI1 BKJIaJ B (hopMUpOBaHUE OOIIEH KYIbTYphl YEIOBEKA.

N3yyenne MareMaTwku CHOCOOCTBYET 3CTETUYECKOMY BOCIHUTAHUIO YEJIOBEKA,
NOHUMAHUIO KPAacOThl M U3SIIECTBA MATEMATHYECKUX PACCYXKIEHUM, BOCHPUSITHIO
reOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

[TpuopurerHsiMu ensiMu 00yueHus marematuke B 10—11 kiaccax Ha yriayOiaéHHOM
YPOBHE MPOJIOKAIOT OCTABATHCS:

bopMHpOBaHHE UEHTPAIbHBIX MAaTeMaTHYECKUX MOHATUN (YMCIIO, BEJIMYUHA,
reoMerpuueckas (urypa, IEpeMEHHas, BEPOSATHOCTb, (YHKIIMS, MPOU3BOJIHAS,
MHTErpai), 00eCrneynBaroIIUX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMATUYECKOTO
o0Opa3oBaHus 00yUYaIOLIUXCS;

noJiBe/iecHue OoOydaroluxcsi Ha JOCTYIIHOM Ui HHMX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MaT€MAaTUKU U OKPYXAIOIEr0 MUpa, MOHUMAHUIO MAaTEMAaTUKHU KaK 4acTu
oO11eil KyJabTyphl YEJIOBEUECTBA,

pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPYECKUX CIIOCOOHOCTEN 0O0ydwaromumxcs,
NIO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUW, KPUTHYHOCTH MBIIUICHHUS,
MHTEpeca K U3YyYeHUI0 MaTEMATHKU;

dbopmupoBaHre (PYHKIMOHAIBHOM MAaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacno3HaBaThb MAaTEMAaTHYECKHE AacClEKTbl B pPEAJbHBIX JKU3HEHHBIX CHUTYalUSIXU
OpU U3YYEHUU JIPYrUX Y4YeOHBIX IMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OopMyIupoBaTh MX Ha A3bIKE MaTeMaTHUKH U CO37aBaTh
MaTeMaTUYeCKHe MOJENIM, MPUMEHSITh OCBOCHHBIM MAaTeMaTHMYeCKU amnmapat Jjis
pelIeHNs TPaKTUKO-OPUEHTUPOBAHHBIX 3a/ay, WHTEPIPETUPOBATh U OLIEHUBATH
MOJIyYEHHbIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMU cojepxkaHusi MareMatuku B 10—11 kmaccax yrimy0iaéHHOTO
ypoBHsI sBIAIOTCA: «Yucnma ©W - BbIUUCIEHUs», «Anrebpay («Anredpanyeckue
BBIPOKEHUS», «YpAaBHEHHS] U HEpaBEHCTBa»), «Hauama maTeMaTHUYeCKOTO aHalu3ay,
«T'eometpusi»  («['eomerpuueckue ¢Gurypel W HUX  CBOMCTBa», «l3MepeHue
Ir€OMETPUYECKUX BEIMYMH»), «BepostHocTs U cratuctuka». JlaHHbIE JIMHHAK
pPa3BUBAIOTCS NApAIIIENIBHO, KaX1asi B COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJTHAKO HE
HE3aBUCUMO OJ[HA OT APYIOii, a B TECCHOM KOHTAaKTe U B3aumoaerncTsuu. Kpome storo,ux
OOBEIMHAET JIOTMYECKasl COCTABIISAIOIIAs, TPAJULIMOHHO IpUCYyIlas MaTeMaTHUKE U
NPOHMU3BIBAIOIIAS BCE MaTeMaTHYECKME KypChl M COJAEpXKATEJbHbIC JIMHHH.
ChopmynupoBannoe Bo ®I'OC COO TpeboBaHHEe «yMEHHE ONEPUPOBATH MOHITHIMU:
ONpeJeIeHNe, aKCHOMa, TEOopeMa, CIIECTBUE, CBOMCTBO, MPHU3HAK, 0Ka3aTeNIbCTBO,
paBHOCUIIbHBIE  (OPMYITUPOBKH,  yMmMeHHe  (GOpMyIupoBaTh  OoOpaTHOE U
IPOTUBONOJIOXKHOE  YTBEpPXKACHUE, TPUBOAUTH MPUMEPbl U KOHTPIPHUMEPHI,
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UCIIOJIP30BAaTh METOJI MAaTEeMaTW4YeCKOW WHAYKIIMH, TMPOBOJNTH JIOKa3aTeIIbHBIE
paccykJieHus TpW PpEIICeHUHd 3a/ady, OLEHMBATh JIOTHYECKYI0 MPaBWIbHOCTH
pacCyKJIeHU» OTHOCUTCA KO BCEM YUYEOHBIM Kypcam, a (hOPMHUPOBAHHE JIOTMUECKHX
YMEHUHN pacmpeesieTcss Mo BCceM TrojiaM OOy4eHHsT Ha YPOBHE CpEIHEro OOIIero
00pa3oBaHUsl.

B cootBercTBun ¢ ®I'OC COO maTtemaTuka sSBISETCS 00513aT€IBHBIM MPEIMETOM
Ha JAHHOM YypoBHe oOpa3oBanusa. Hacrosmelr mnporpamMmMoil 1O MaTeMaTHKe
npeaycMaTpuBaeTCs HM3y4YeHHE ydeOHOoro mpenMera «MaremaTtwka» B paMKax TpEX
y4eOHBIX KypCcOB: «AireOpa U Havalla MaTeMaTHIECKOTO aHanm3ay, «['eomeTpusy,
«BeposaTHOCTh B cTaTUCTHKAY. DOPMHPOBAHHE JIOTHIECKUX YMEHUH OCYIIIECTBIIICTCS Ha
NPOTSDKEHUH BCeX JIeT OOydYeHHsl Ha ypOBHE CpeIHero oO0miero ooOpa3oBaHUs,a
AJIEMEHTHI JIOTUKU BKIIFOUAIOTCS B COJIEPIKaHKME BCEX HA3BAHHBIX BBIIIE YIEOHBIX KYPCOB.

OOmiee KOJMYECTBO 4YacCOB, HAMPABICHHBIX Ha M3YYCHHE MAaTEMAaTHKHU Ha
yrinyosneHHOM ypoBHe — 544: B 10 kacce — 272 gaca (8 yacoB B Hefenmo), B 11 kinacce —272
yaca (8 4acoB B HEJIEINIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS TIPOI'PAMMOBI
ITO MATEMATHUKE HA YPOBHE CPEJHETI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:x1aHCcKOro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3HMIIMK OOYYAIOIMIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUHCKOro OOIIEeCTBa, MPEICTABICHHE O MaTeMaTUYECKHX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUH, MPOLEAYDP T'PAXKITAHCKOTO
obmrecTBa (BBIOOPHI, OMPOCHI M APYTO€), YMEHHUE B3aMMOJICHCTBOBATh C COIMATILHBIMU
WHCTUTYTAMH B COOTBETCTBHUHU C UX (QDYHKIMSIMHU U HA3HAYCHUEM;

2) IATPHOTHYECKOTO BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCHUHCKOW TPaKITaHCKOW WIACHTHYHOCTH,  YBaXCHUS
K IPONUIOMY M HACTOSIIIEMY POCCUHWCKOM MaTE€MaTUKH, LEHHOCTHOE OTHOIIEHUE
K JOCTH)KEHUSAM POCCUHCKMX MAaTEMaTUKOB M POCCHMCKONM MAaTEMATHYECKOM IIKOJIBI,
WCITOJIb30BAHUE ATUX JOCTIKCHUN B IPYTUX HAYKAX, TEXHOJIOTHIX, chepax IKOHOMUKY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO TOBEJACHHS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUM HAyKU U JEATEIIbHOCTHIO YYEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTEeTU4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIOYas OCTETUKY MaTeMaTUYeCKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, PEIICHUH, pPacCyXJCHUH, BOCIPUUMYHBOCTHK
MaTeMaTHYECKUM acleKTaM Pa3InyHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoro BOCHUTAHUSA:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTEMAaTHUYECKUE 3HAHUS B HMHTEpecax
3I0pOBOr0 M 0€30macHoro ooOpas3a JKWU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO  (30pOBOE MHUTaHWE, COAJAHCUPOBAHHBIA PEXHUM 3aHATUA W OTIbIXA,
peryispHas pusndeckas akTUBHOCTD), (PU3NUECKOE COBEPIIICHCTBOBAHNE MPU 3aHATUSIX
CHOPTUBHO-03J0POBUTEIBHON IE€ATEIbHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYZAY, OCO3HaHHE IIEHHOCTU TPYAOJIOOUs, UHTEPEC K Pa3INYHBIM
chepam TmpodecCUOHAILHONW JICSATEILHOCTH, CBSI3aHHBIM C MaTeMaTUKOM u  eé
NPWIOKEHUSIMUA, YMEHHME COBEpILATh OCO3HAHHBIA BBIOOp Oynymied mnpodeccuu u
peann30BhIBaTh COOCTBEHHBIC JKM3HEHHBIC IIJIaHBI, TOTOBHOCTh W CIOCOOHOCTBK
MaTeMaTHYECKOMY OOpa3OBaHUI0 U CaMOOOpa30BaHUIO HAa MPOTSHKEHUM BCEHM KU3HH,
TOTOBHOCTh K aKTUBHOMY YYACTHIO B PEIICHUHM IMPAKTUYECKUX 3a7a4 MATEMATHYECKOU
HaNpaBJICHHOCTH;
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7) 3K0JI0rH4€eCKOro BOCIIUTAHUA:

c(hOpPMHUPOBAHHOCTH IKOJOTUYECKON KYJIbTYPhl, MTOHUMAHWUE BIUSHUS COIMATIBHO-
SKOHOMMYECKUX ITPOIIECCOB HA COCTOSIHUE TTPUPOIHON U COLUATIBHOM CpeJibl, OCO3HAHUE
I00ATBHOTO XapakTepa JKOJOTUYECKUX TMPOOJeM, OpUCHTAllUs Ha TPUMCHEHHE
MaTEMaTUYECKUX 3HAHWUW I pEIICHHs] 3a7ad B OO0JacTH OKPYKAIOIIEH CpeIbl,
MJIAaHUPOBAHUE TTOCTYNKOB M OIIEHKH WX BO3MOXKHBIX IMOCIEICTBUM JJIsi OKpYIKarOIICH
cpensl;

8) neHHOCTH HAYYHOTO TO3HAHUSA:

c(hOpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKU U OOIECTBEHHOW MPAKTUKH, TIOHWUMAHUE MATEeMAaTHYEeCKOW HAYKH Kak
chepsl 4eIOBEUECKON IS TEIbHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYUMOCTH JIJIST PA3BUTHS
IMBUJIM3AIIMM, OBJIAJICHUE S3BIKOM MAaTEMATHUKM M MaTeMAaTHUYeCKOW KyJIbTYpOMl Kak
CPEACTBOM  TMO3HAaHUSI  MHUpPA, TOTOBHOCTh  OCYIIECTBISITH  MPOEKTHYIO U
UCCIIEIOBATENBLCKYIO JEATeIbHOCTh MHANBUIYaIbHO U B TPYIITIC.

METAINIPEIJMETHBIE PE3YJIBTATHI

B pesynbpTare uzydeHuss MaTeMaTUKU HA YPOBHE CPEIHEro 00IIero oOpa3oBaHUs
y oOyuaromerocs OyayT cpopMUpOBaHBI MO3HABaTENIbHbIC YHHBEpCaJbHbIE Y4eOHBIC
NEHCTBUS, KOMMYHHKATHUBHBIC YHHUBEpPCAIbHBIE YYeOHBIC ICHCTBUSI, PETYJSATHBHBIC
YHUBEpCaAIbHBIC YICOHBIC ICHCTBUS, COBMECTHAS JAESTEIHHOCTD.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE yY4eOHbIEe AeCTBHUSA
Ba3oBble Jornyeckue aeicTBUSA:

BBIABIISIT M XapaKTE€PU30BaTh CYIIECTBEHHbIE TPU3HAKA MaTeMaTHYeCKUX
O0OBEKTOB, MOHATHI, OTHOUICHHH MEXAY MOHATUSAMHU, (POPMYIUPOBATH OMpEACIICHUS
NOHSTUN, YCTaHABIMBATh CYIIECTBEHHBIM NpPHU3HAK KiIacCU(PUKAIIMN, OCHOBAHUS TS
0000111eHNs 1 CPAaBHEHUSI, KPUTEPUU TIPOBOJUMOIO aHAJIH3a;

BOCIIPHHUMATh, (OPMYJIMPOBATH U MPE0OPa30BbIBATH CYKICHUS: YTBEPAUTEIbHbIC
U OTpHIIATeIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOPEUHS
B (akTax, AaHHBIX, HAOMIOJCHMUSX M YTBEPXKICHUSAX, NpeAsiaratb KPUTEPUU IS
BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTHUBOPEUHii;

JieNIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHAYKTUBHBIX
YMO3AaKJIFOUEHUH, YMO3AKJIIOUEHUN 10 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIFHO J0Ka3aTeNbCTBA MAaTEMAaTUYECKHX YTBEP KICHHMA
(mpsiMble ¥ OT MPOTHUBHOTO), BBICTPAWBATh APTyMEHTALIMIO, MPUBOAUTH MPUMEPHI U
KOHTPHpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYX/ICHUS U BHIBOJIBL;

BbIOMpaTh CIOCO0 perieHust ydeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BHIOMpaTh HanboJiee MOAXOAAUINM C YIETOM CaMOCTOSATENBHO BBIICICHHBIX
KpUTEPHEB).
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ba3oBble ucciaenoBaTe/ibCKue 1eMCTBUSA:

UCIIOJIb30BaTh BONPOCHI KaK HCCJENOBATENbCKUI MHCTPYMEHT TO3HAHUS,
(bopMyIUpPOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTHBOPEUYHE, MPOOIeMy, YCTaHABIUBAThH
UCKOMOE U JJaHHO€, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUI0, MHEHHE;

MPOBOJIUTH CAMOCTOSITEIbHO CIUTAHHUPOBAHHBIN JKCIEPUMEHT, HCCICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEW MaTEeMaTHYECKOTO OOBEKTa, SBICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMU, TIPOIECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIIEHUS ¥ BBIBOJBI IO pE3yJIbTaTaMm
IPOBENEHHOTO HAOJIOEHHUS, WCCICAOBAHMS, OIICHUBATh JOCTOBEPHOCTH MOJYUYCHHBIX
pe3ynbTaTOB, BHIBOJIOB U 0000IIIECHMI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbIJIBUTATH
IPEANOJI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unopmanuei:

BBISIBJIATH 1e(DUIMTHI HH(OOPMALIUY, JAHHBIX, HEOOXOJUMBIX JJIsi OTBETA Ha BOMPOC
U JUIS pelIeHUs 3a/1au;

BbIOMpaTh WMH(OPMALNIO W3 HCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIM3UPOBATH,
CHUCTEeMATHU3UPOBaTh U WHTEPIPETHPOBATh MH(POPMAIMIO PA3TUYHBIX BUIOB U (GHopM
MPEICTABJICHHUS;

CTPYKTYpUpOBaTh HH(GOPMALIMIO, NPEJICTaBIAThH €€ B pPa3IMuHBIX (opMmax,
WJUTIOCTPUPOBATH TpapUIECKH;

OLICHUBATh HAJIEXHOCTh MH(OPMAIMU O CAMOCTOSTEIBHO CHPOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YyUeOHbIEe IeiiCTBUA:

BOCIIPHHUMATh U (OPMYIUPOBATh CYXKIEHHS B COOTBETCTBUU C YCJIOBUAMHU
U 1EJISIMU OOILIEHUSs, SICHO, TOUYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS TI0 XOAY pEIleHUs 3a/1aud, KOMMEHTHPOBATh
MOJTyYEHHBIN Pe3yJIbTaT;

B XO0Jle¢ OOCYXIEHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBlI,
npoOJeMbl, permaeMoi 3a/1a4u, BbICKAa3bIBaTh WJCH, HAlleJICHHbIE HAa MOMCK PEILeHHUS,
COIIOCTABJISITh CBOM CYXKICHHMS C CYXACHUSMHU JAPYrUX YYaCTHUKOB JHAaJora,
oOHapyXMBaTh Pa3IU4Me U CXOJICTBO MO3UILIUNA, B KOPPEKTHOU (opme HOopMyIupoBaTh
pa3HoIJIacusi, CBOM BO3PAKECHUS;

NPEJCTABIATh PE3yNbTaThl pEIICHUS 3aJa4yH, HKCIEPUMEHTa, HCCIeI0BaHMs,
IPOEKTa, CaMOCTOATENIbHO BBIOMPATh (OpMAT BBICTYIUICHUS C Y4YETOM 3ajad
Hpe3eHTAIH U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBEpPCAJIbHbIC Y4eOHbIE TeHCTBUS
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 33]1a4H, BHIOMPATh CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOIUXCS PECYypCOB H  COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUpPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN ¢ yU€TOM HOBOW MH(OPMAIIUH.
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CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMHU I1O3HABATENBHOW pPEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX
NEHUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX PE3YyJbTaTOB, BIAJETh CHOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJIA IPOLECcCa M pe3yJibTara PEHICHUS MaTeMaTUYeCKON
3a]1a4y;

IpPEIBUIETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIPU DELICHUU 3a]ayH,
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalICHHBIX OLIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBHE pE3yjbTaTa LEIU U YCIOBUAM, OOBICHATH HPUYUHBI
JOCTUKEHUS WM HETOCTHKEHUSI PE3YJIbTATOB AESITEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh
OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHasi 1eATEJIbHOCTD:

MOHMMATD U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM M MHIUBUYyaTbHOU PabOThHI
Opy  pelieHUH Yy4eOHbIX 3aj]ady, NPUHUMATh 1eJlb COBMECTHOW JESITEeIbHOCTH,
IUTAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM paboThl, pachpeneisTh BHIbI padoT,
JIOTOBapUBaThCA, OOCYXKIaTh MpPOLIECC U pe3ynbTaT paldoThl, 0000IIaTh MHEHUS
HECKOJIbKMX JIFOACH;

y4acTBOBAaTh B TPYIIOBBIX (opMax paboThl (0OCYkAeHUs, OOMEH MHEHHH,
«MO3TOBBIE HITYPMBI»  UHBIE), BHIIOIHATH CBOIO YaCTh pabOThI U KOOPIMHUPOBATH CBOU
JEMCTBUS C APYTHMHU YJI€HAMH KOMaH]Ibl, OLIEHUBATh KaueCTBO CBOETO BKJIaJa B 0OIIUi
MPOJYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHUS.

IIpeaMeTHble pe3yabTaTbl OCBOCHMS (eAepalnbHOil padodeil MporpamMMbIIoO

MaTeMaTHKE TPECTaBICHbI 10 rojilaM 00y4eHHs B paMKaX OT/EIbHBIX YYEOHBIX KYpCOB
B COOTBETCTBYIOIIMX Pa3Jenax HaCTOSIIEH POTPaMMBI.
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OEJIEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

MNOACHUTEJBHASA 3AIITMCKA

VY4eOnblil kypc «Anredpa U Havajla MaTEMATUYECKOTO aHAIKM3a» SIBIISIETCS OJTHUM
u3 Haubosiee 3HAYMMBIX B MpOTrpaMMe CpeAaHero oOiero oopa3oBaHUs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH 00ECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y Ui M3YYEHHs] BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYrod CTOpPOHBI, (OPMHUPYET JOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE OOYyYaronuXxcsi Ha YpOBHE, HEOOXOIWMOM [IJIi OCBOCHUS
uH(OpPMATUKU, OOIIECTBO3HAHUSA, HCTOPUHU, CIOBECHOCTH U APYrUX JAUCIUIUIMH.
B pamkax pgaHHOrOo y4eOHOro Kypca OOydYarouiuMecss OBJIQJIEBAIOT YHUBEPCAIbHBIM
S3BIKOM  COBPEMEHHOW Hayku, Kotopas (GOpMYyJIUpYeT CBOM  JOCTHIKCHHUS
B MaTeMaTH4YeCcKou opme.

VY4eOHbIN Kypc aireOpbl ¥ Ha4ajl MaTeMaTUUECKOTO aHAIN3a 3aKJIabIBAET OCHOBY
JUISL  YCTICTITHOTO OBJAQJCHUS 3aKoHaMH (U3UKWA, XUMUHU, OHWOJOTUU, TTOHUMAHUS
OCHOBHBIX TEHJCHIIMH pa3BUTHS SKOHOMUKH W OOIIECTBEHHOW >KM3HHU, ITO3BOJISCT
OPUEHTHUPOBAThCS B COBPEMEHHBIX ITU(MPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO HCITOJIH30BATh MX IS JABHEHIIIEr0 00pa30BaHUs M B TOBCEAHEBHOM KU3HH.
B To e Bpems oBmazeHne  aOCTPaKTHBIMH M JIOTHYECKU CTPOTUMU
KOHCTPYKITUSIMUA alTeOpbl 1 MaTEMaTHYECKOTO aHajln3a pPa3BHUBACT YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh MCTHUHHOCTB, JOKA3bIBATh YTBEPKICHHUIC TTOMOIIBHIO
WHIYKIIUA U PacCyXJaTh NEAyKTUBHO, MCIOJIB30BaTh 00OOIICHHUE W KOHKPETH3AIUIO,
abcTparupoBaHue u aHaJIOTHUIO, dbopmupyeT KpEaTUBHOCH KPUTHYECKOE
MBIIILICHHE.

B xone uzyuyenust yueOHOTO Kypca «Anredpa u Havyajia MaTEMaTHYECKOTO aHAIIA3ay
oOy4Jaromuecs MoJIy9ar0T HOBBIN OITBIT PEIICHUS MMPUKIIATHBIX 3374, CAMOCTOSATEILHOTO
MOCTPOEHUSI MAaTEeMAaTHMYECKUX MOJIEJIE pealbHbIX CUTYyalllil, HWHTEepIpEeTaIuu
MOJIYYCHHBIX PEIICHUH, 3HAKOMSITCS ¢ IPUMEPAMH MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH
B MIPUPOJIC, HAYKE W UCKYCCTBE, C BBIJAIONIUMHUCS MAaTEMAaTHICCKUMU OTKPBITHUSIMHU U UX
aBTOpaMH.

VYueOHbIil Kypc 001a1aeT 3HAYMTEIBHBIM BOCHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIT
peanu3yeTcss Kak dYepe3 Yy4deOHBIM MmaTepual, CIOCOOCTBYIOIIUNA (POPMUPOBAHUIO
HAYyYHOTO MUPOBO33PEHUS, TaK U Yepe3 crieuuKy yueOHOM AesTeNbHOCTH, TPEOyIoIIei
IIPOJIOJDKATEILHON KOHIICHTPAIIMM BHUMAHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH M
OTBETCTBEHHOCTH 32 MOJIYYCHHBINA PE3YJIbTaT.

B ocHoBe Meromuku oOydeHwsi anreOpe W HadaiaM MATEMaTHYECKOTO aHaIM3a
JCKUT IEATENIbHOCTHBIA MPUHIUIT 00yUYEHUSI.

B cTtpyktype yueOHOTO Kypca «AnreOpa W Hadajga MaTeMaTHYECKOTO aHAIIA3a»
BBIJICJICHBI CJIEIYIONTNE COACPKATETLHO-METOANYECCKUE TUHUH: «HHCTa ¥ BRIYUCTICHUSY,
«DyHKIMK U rpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauama maTemaTudyeckoro
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aHanuza», «MHOXecTBa M Joruka». Bce OCHOBHBIE coaepKaTelbHO-METOJAUYECKUE
JVHUHA U3Yy4Yal0TCs Ha MPOTSHKEHUU JIBYX JIET 00ydYeHHUsS Ha YPOBHE CPEIHEro OO0IIero
o0Opa3oBaHMs, €CTECTBEHHO JOIOJHSISI APYT Ipyra ¥ MOCTEIIEHHO HACHIIASCh HOBBIMU
TeMaMu U paszenamu. JlaHHBIN yueOHBIH KypcC SIBISIETCS MHTETPaTHUBHBIM, IOCKOJIBKY
o0beMHsIEeT B cebe comep)kaHne HECKOJIBKMX MAaTEMaTHUECKUX JUCHUIUINH, TAaKUX Kak
anreOpa, TPUTOHOMETPHS], MaTEMaTHUECKUI aHaIN3, TEOPUS MHOXKECTB, MaTeMaTUYeCcKast
noruka u apyrue. Ilo Mepe Toro kak oOyyarouiyecsi OBJIaeBatOT BCE Oosee MUPOKUM
MaTeMaTHYeCKUM  ammapaToM, Yy HHX [IOCIeIoBaTenbHO  GOpMHUpYeTCs U
COBEpIICHCTBYETCS YMEHHE CTPOUTH MATEeMaTHUECKYI0 MOJIENb PEalbHOM CUTYyallHH,
NPUMEHATHh 3HaHWsS, TOJYYCHHBIE MPU H3YYCHHH Yy4eOHOro Kypca, IS PEIICHUs
CaMOCTOSITENIbHO  COPMYJIUPOBAHHOM  MaTeMaTW4YecKOM  3ajayu, a  3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

CopepxxarenpHO-MeTOIMYEeCKass JUHUS «YKMcna W BBIUKCICHHS» 3aBEpIIacT
(dbopMHpOBaHKE HABBIKOB UCIIOJIb30BAHUS IEHCTBUTENBHBIX UUCEN, KOTOPOE OBLJIO HAYATO
Ha ypOBHE OCHOBHOTO 00111eTr0 00pazoBaHusi. Ha ypoBHe cpeanero odiiero oopa3oBaHus
ocoboe BHMMaHUE yzensercs (OPMUPOBAHUIO HABBHIKOB PAIIMOHANBHBIX BBIYHCICHUH,
BKJIFOYAIOUIUX B ce0sl UCMOJIb30BAaHUE Pa3IMUHBIX (POPM 3alHUCH YHCIIa, YMEHHUE Je1aTh
MPUKHUIKY, BBITOJTHITH TPUOIMKEHHBIC BEIYUCIICHUS, OIICHUBATh YMCIIOBBIC BEIPAKEHUS,
paboTaTh C MaTeMaTUYECKUMHU KOHCTaHTaMU. 3HAKOMbIE OOYyYarolIUMCS MHOKECTBa
HATYpPaJIbHBIX, IEJbIX, PAIMOHAJIBHBIX W JCWCTBUTEIBHBIX YHUCEN JIOMOJHSIIOTCS
MHO>KECTBOM KOMIUIEKCHBIX YHCeNl. B KaXXIOM W3 3TUX MHOXXECTB PaccMaTpUBaIOTCA
CBOMCTBEHHbIE €My creuupuyeckue 3aJadyd U ONepaluu: JIeJICHHE Hallelo,
OTIEpUPOBAaHME OCTAaTKAMH HA MHOXKECTBE IIEJIbIX YHCeN, OCOOble CBOWCTBA
palMOHAJIbHBIX W HMPPALMOHANBHBIX YMCEN, apUQMETHUUECKHUE OIEepaluH, a TaKxKe
U3BJICYCHUE KOPHSI HATypalbHOW CTENEHW Ha MHOXECTBE KOMIUJIEKCHBIX YHCE.
bnarogaps mocnenoBaTenpHOMY PACIIMPEHHIO Kpyra HCHOJB3YeMBIX YHCET H
3HAKOMCTBY C BO3MOKHOCTAMU MX TPUMEHEHHs Ui PEUIeHMs] DPA3IUYHBbIX 3a]ad
dbopMupyeTcsi mpeACTaBIeHWE O EIUHCTBE MaTeMaTHMKH KaK HaykKd U €€ pOJIMB
IOCTPOCHUU MOJENIE pEeaJbHOT0 MHUpa, LIMPOKO HCIOJB3YIOTCS O00O0OLIeHHE MU
KOHKpETH3aIHsl.

Jluaust «YpaBHEHUS U HEPABEHCTBAY PEATU3yeTCs HA MPOTSHKEHUU BCETO O0YUCHHS
Ha YPOBHE CPEIHEro O0IIero o0pa3oBaHwsl, TOCKOJIBKY B KakI0M paszeie [Iporpammbl
NPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOINIMX 3anad. B pesynmpraTe oOydarommecs
OBIIQZICBAIOT PA3NMUYHBIMA METOJAMU PEIICHUS PaIMOHATbHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUICCKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB 1
CHUCTEM, a TaKKe 3ajay, CoaepKalmux mapameTpnl. [lomydyeHHbIe yMEHHS MIHPOKO
UCTIONIB3YIOTCS TIPY MCCIIEIOBaHUU (YHKITUH C TTIOMOIIBIO TIPOU3BOJIHOM, MPH PEIICHUN
NPUKIATHBIX 33724 U 3a7a4 Ha HaXOXKJIEHUE HAuOOJIbIINX W HAUMEHBIIUX 3HAYCHUU
¢bynkun. JlanHas coaepikaTenbHas JIMHUSA BKJIIOYaeT B cels Takke (OpMUPOBaHHE
YMEHHI BBIMOJHATH pacdy€éThl 10 QopmyiaMm, Mnpeodpa3oBaHUs paIMOHATBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUUECKHUX BBIPAKECHH, @ TAKXKE BBIPAKCHHIA,
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CoJlepKalIMX CcTerneHn u Jorapumbl. brnarogaps wusydenuio anreOpanueckoro
MaTepuana MPOUCXOIUT JajibHEiIIee pa3BUTHE AITOPUTMUYECKOIO U abCTPAKTHOIO
MBIILJIEHUS] 00yYaromuxcsi, GOPMHUPYIOTCS HABBIKU JA€TYKTUBHBIX PacCyKACHHM, paObOThI
C CUMBOJIBHBIMU (pOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEI B BHJIE
paBEeHCTB M HepaBeHCTB. Anrebpa mpesiaraet d>(PGeKTUBHBICE HWHCTPYMEHTHI JJIS
pELIeHNs IPAKTUYECKUX U ECTECTBEHHO-HAYYHBIX 33]1a4, HAMJISAHO JEMOHCTPUPYETCBOU
BO3MOYKHOCTH KakK SI3bIKa HAyKH.

CopepxarenpHo-MeTOMYeCKass JUHUA  «DyHKIMM U TpaduKu»  TECHO
HeperieTaeTcs ¢ PYrUMH JIMHUSAMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE
3aa€T  MOCJEI0BATEIIbHOCTh  M3YYE€HUs  Marepuana. l3ydeHue  CTeneHHOW,
MOKa3aTeIbHOM, JIOTApUPMUUECKOW U TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOWCTB U
rpauKOB, UCTIOIB30BaHNE QYHKIIMN JJI pEeIIeHUs 3a]]a4 U3 APYTUX YUEOHBIXIIPEIMETOB
Y pEAJIbHOM ’KM3HU TECHO CBSI3aHO KAaK C MaTEMaTUYECKUM aHAJIM30M, TaK U C PEIICHUEM
ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM 00jbIIOE BHUMaHUE yAenseTcss (pOpMUPOBAHUIO
YMEHUS BbIpakaTh (OpMyJaMy 3aBUCUMOCTH MEXIY pPa3iIM4YHbIMUA BEJIUYHMHAMM,
UCCIIEIOBaTh TMOJy4YeHHbIE (YHKIMH, CTPOUTh UX rpaduxku. Marepuan 310l
coJlepKaTeIbHOM JIMHUU HalEJIeH Ha pPa3BUTHE YMEHUW W HABBIKOB, IMO3BOJIIOIIMX
BBIPAXKATh 3aBUCMMOCTH MEXJy BEJIMYMHAMH B Pa3IMYHOU (popme: aHaIMTHUYECKOW,
rpaduyeckoil u cioBecHoU. Ero nzyuenue cnocoOCTBYET pa3BUTHIO AITOPUTMHUUECKOTO
MBIIIUICHUS, CIOCOOHOCTH K 00OOIIICHUIO 1 KOHKPETHU3allUH, WCIIOIb30BAaHUIO aHAJIOTHH.

ConepxarenvHass JnuHuA «Hawana wmaTeMaTWyeckoro aHainmsa» IO3BOJIAET
CYLIECTBEHHO PpACIIUPUTh KPYTI KaK MaTeMaTHMYeCKHX, TaK W MPUKIAIHBIX 3a]ad4,
JOCTYIHBIX O0YYaIOLIUMCS, TaK KaK y HUX MOSIBISETCS BO3MOKHOCTbh CTPOUTH TpaduKu
CJIOXHBIX (DYHKIIMI, ONIpeAeNsITh UX HauOObIINE U HAUMEHBIINE 3HAYEHUS!, BBIUUCIISATh
IoWAAN PUTYp U 00BEMBI TEIl, HAXOJUTh CKOPOCTU M YCKOpPEHUs IpoueccoB. JlaHHas
CoJiep KaTelIbHAsI JIMHUSI OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOEHUSI MATEMATHYECKUX
MOJIeJIe peaJbHBIX CHUTyallMi, TO3BOJISIET HAaXOAUTh HAWIyYllee pEeIICHUEB
NPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKHX, 33Jadax. 3HAKOMCTBOC
OCHOBaMHM MAaTE€MaTHYeCKOr0 aHajiM3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(OpMaIIbHO-JIOTUYECKOTO M KPEATUBHOIO MBINUICHHS, (POPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTHMKW B HayKe, TEXHHKE U HCKYCCTBE.
OOyuaroluecs y3HAIOT O BBIIAIOMIMXCA pe3yibTaTaX, MOJIYYEHHBIX B XOAE pPa3BUTHUSA
MaTE€MaTUKHU KaK HayKH, 1 00 UX aBTOpax.

CopepxarenpHO-MeTOINYECKas JTMHUA «MHOXKECTBa U JIOTUKa» BKIIOYAET B ceOs
AIIEMEHTBI TEOPUHU MHOXKECTB U MAaTEMATUUYECKOM JIOTHKU. TeopeTuKO-MHOKECTBEHHBIE
IIPEACTABICHNUS] NPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaTEMaTUKH W IPEJIararoT
Haubosee yHHBEPCAJIbHBIA $3bIK, OOBEAWHSAIOMMN BCE pa3leibl MaTEeMAaTHKH H €&
NPUIOKEHH, OHU CBSA3BIBAIOT PAa3HbIE MATEMATUUECKHUE TUCUUIIMHBI U UX MPUIOKEHUS
B eauHoe ueinoe. Iloaromy BakHO 4aTh BO3MOXHOCTh OOydYaroIIeMycsl MOHHMAaTh
TEOPETUKO-MHOXECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEMaTHUKHU U MCIOJb30BaTh €r0
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JUTSI BRIPQXKEHUS CBOUX MBICIEH. JIpyruM BaKHBIM MPU3HAKOM MATEMATUKHU KaK HAyKd
ClielyeT TpPHU3HATh CBOWCTBEHHYIO €W CTpPOrocTh OOOCHOBaHMW W  CJEIOBaHUE
onpeAenEéHHBIM TPaBWJIaM TIOCTPOCHHUS JO0KA3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTaMH
MaTEMaTUYeCKOW JIOTUKA  CIOCOOCTBYET Ppa3BUTHIO  JIOTUYECKOTO  MBINLICHUS
00yJaromuXxcs, MO3BOJSIET UM CTPOWTHh CBOM PACCYXJACHHUS HAa OCHOBE JIOTUYECKUX
npaBuil, POPMUPYET HABBIKKM KPUTUIECKOTO MBIIIJICHUSI.

B yueO6HOM Kypce «Anredpa v Havajla MAaTeMaTHIECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBl MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOphIE NPHU3BAaHBI CIOCOOCTBOBATH
(OpPMHPOBAHHUIO HABBHIKOB TOCTPOCHHUS MOJCIICH peaJbHBIX CHTYallUid, HCCIICIOBAHUS
ITUX MOJeNIed C TOMOIIBI0 ammapara aiareOpsl M MaTeMaTHYeCKOro aHalu3a,
WHTEPIPETANHA TOMYyUYCHHBIX PE3yJbTaToOB. Takue 3aJaHusl BIUIETCHBI B KaXIbIHA U3
pas3enoB TPOrpamMMbl, IOCKOJBKY BECh MaTepHal YYeOHOro Kypca IIHPOKO
UCIIOJIB3YETCSl  JUJISl  PEIICHUS TPUKIATHBIX 3anad. [lpu pemeHun peasbHBIX
MPaKTUYECKUX 3a7a4 00yJaronIuecs: pa3BUBAOT HAOIIOaTEIbHOCTh, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJB30BaTh AaHAJIOTHIO, 0000maTh U
KOHKPETU3UPOBATh Mpodsiemy. [lesrenbHOCTh 0 (DOPMHPOBAHUIO HABBIKOB PEIICHUS
MPUKJIAIHBIX 33J1ad OpPTaHMU3YyeTCS B TPOIECCe M3YYEHHUs BCEX TEM ydeOHOTO Kypca
«Anrebpa ¥ Havajla MAaTeMaTHYECKOTO aHATTN3ay.

Ha wusyuenue ydyeOHOrOo Kypca «AireOpa M Hayala MaTeMaTHUYECKOTO aHAIH3a»
orBoauTcst 272 daca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136
4acoB (4 Jaca B HEJIEIIO).

COJEPXKXAHME OBYYEHUA
10 KVIACC

Yucaa v BbIYUCTICHUS

PaunonanbHpie uncna. OOBIKHOBEHHBIE W JECATUYHBIE JpOOH, IPOLIEHTHI,
OeckoHeuHbIe neproandeckue npodu. [lpumenenue apodeii U MPOLEHTOB IJI PEIICHUS
MPUKJIAIHBIX 33]1a4 U3 PA3JINYHbBIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HU.

JlelicTBUTENBHBIE  4Wcia.  PalMOHalbHBIE W HMPPAUMOHAIIBHBIE  YHUCIA.
ApudmeTnueckue onepamnnu ¢ AeUCTBUTEIbHBIMU YUCIaMu. Molylb 1eHCTBUTEIBHOTO
quclia 1 ero cBoictra. [IpubmmkEéHHbie BEIYMCICHUS, TPABIIIA OKPYTIICHHUS, TPUKUAKA U
OIICHKA PEe3yJIbTaTa BEIYMCICHUM.

Crenedb ¢ neabIM nokasaresieM. bunom Herorona. Mcnonb3oBaHue moOaXOIsIIEH
dopMbI 3amucH JEHCTBUTENBHBIX YHCEN JJs pELIeHUs NPaKTHUECKUX 3a7ad |
IIPEACTABIICHUS JTaHHBIX.

ApudmeTnueckuii KOpeHb HaTypalbHON CTETIEHU U €Tr0 CBOICTBA.

CreneHb ¢  pallMOHAIBHBIM  [MOKa3zaTreaeM M €€  CBOWCTBAa, CTENEHb
C JICUCTBUTEJILHBIM ITOKA3aTEIIEM.

Jlorapupm wuymcnma. CpoiictBa norapudma. JlecsiTuuHble W HaTypajbHbIC
Jorapu@MmsI.
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CuHyc, KOCHUHYC, TaHT€HC, KOTAaHI€HC YKCJIOBOTO AapryMEeHTa. ApKCHUHYC,
apKKOCUHYC M APKTAaHI'E€HC YMCIOBOTO apIyMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxxnecTBa U TOXKIECTBEHHBIE MTpeoOpa3oBaHusi. Y paBHEHUE, KOPEHb YPaBHEHUSI.
PaBHOCUIIBHBIE ypaBHEHHMSI U YypaBHEHUsA-cileAcTBUsA. HepaBeHCTBO, pelleHHe
HEPABEHCTBA.

OcCHOBHBIE METOJABI PEIICHUS IEJNbIX U JAPOOHO-PAIMOHAIBHBIX YpPAaBHEHUU W
HEpaBEHCTB. MHOIOWIEHBI OT OJTHOW NIEPEMEHHOM. JleeHre MHOro4wieHa Ha MHOTO4YJICH
c octatkoM. Teopema be3y. Muorowiens! ¢ nieiasiMu kodd punuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCTOBBIX BBIPAKEHUH, COACPKAIIUX CTEIIEHN U KOPHH.

Uppanuonansubie ypaBHeHHs. OCHOBHBIE METOJbI PEIICHUS UPpPAlMOHATBHBIX
YPaBHEHUM.

[lokazarenbHble ypaBHEHHS. (OCHOBHBIE METOAbl PELICHUS IOKAa3aTENbHBIX
YPaBHECHUU.

[IpeoOpaszoBanue BEIPAKEHUM, COIEPKAIINX JTOTAPU(PMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PEIICHHS JIOTapu(MUIECKUX
YPaBHECHUM.

OcHOBHBIE TPUTOHOMETPUYECKHUE bopMyblL. [IpeoGpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHM. PellleHne TpUroHOMETpUIECKUX YPABHEHUM.

Pemenue cucrem JIMHENHBIX YpaBHEHUN. MaTpuia CUCTEMbI TMHEUHBIX YPABHECHUM.
OnpenenuTenb MaTPUIIbl 2%X2, €ro reOMETPUUECKUI CMBICT M CBOMCTBA, BEIYMCIICHHUE €T0
3HAYEHMS], IPUMEHEHUE OMPEACIUTENS JJIsl PEUICHUSI CUCTEMbI JIMHEUHBIX YpaBHEHUM.
PemieHnne npuknagHbIX 3a7ad ¢ IIOMOIIBKD CHUCTEMBI JIMHEHWHBIX YpPABHEHUMU.
HccenenoBanne NOCTpOSHHONW MOJENIH C IOMOIIBIO MAaTPUIL U OITPEAECTUTENEH.

[TocTpoeHne MaTreMaTUYECKUX MOJEIEH pPEaTbHOW CHTyallud C MOMOIIBIO
YpPaBHEHH M HEPABCHCTB. [IprMeHEHME YpaBHEHUMNW W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3314 U 3a/1a4 U3 Pa3IUIHbIX 00JIaCTe HAyKU U PEaTbHOM KU3HH.

DOyHKUUHN U TPaPuKHn

OyHKIUsA, cnocoObl 3amaHus  (QyHKUuMU. B3aumHO oOpaTHble  (YHKIHUU.
Kommnozumus ¢ynkiuit. I'paduk Gyakmuu. DneMeHTapHbie mpeoOpa3oBanus rpaukoB
(GyHKUIHH.

OO6nacth omnpefeneHuss U MHOXKECTBO 3HaueHuWd QyHkiuu. Hymu QyHKuyu.
[IpoMexxyTku 3HakornoctosiHcTBa. UETHhie W Heu€THble (yHkiuu. llepuonuueckue
bynkiuu. [IpomexxyTku MOHOTOHHOCTH QYHKITMU. MaKCUMyMbl U MUHUMYMBI ()YHKIIUH.
HaunOounbiiee u HauMeHblee 3Ha4yeHus1 PYHKIMHA HA IPOMEXKYTKE.

Jluneiinasi, KBaapaTU4yHasi MW JPOOHO-IMHEWHAs (PYHKIUU. DJIEMEHTapHOE
UCCJIEI0BAHKE U TIOCTPOCHUE UX IPaUKOB.

Crenennast ¢yHKUMSI C HaTypajbHBIM W LEJbIM MokazareneM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS n-0il CTeNeHW Kak (yHKUHUU OOpaTHON CTENEeHU
C HaTypaJbHbIM OKA3aTEJIEM.
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[lokazarenpHast U Jorapugmuueckas (yHKIUU, HUX CBOWCTBA U TrpaduKu.
Hcnonb3oBanue rpa@ukoB PyHKIUM JJ1s1 pEIICHUS] YpaBHEHUM.

Tpuronomerpudeckasi OKpyKHOCTb, OIPEICICHUE TPUTOHOMETPHUUECKUX (PyHKIIUN
YUCIJIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEAIbHBIX MpOIeccax M sABICHUsAX. | 'paduku
pEAIBHBIX 3aBUCUMOCTEN.

Hayajia maTeMaTH4ecKOro aHajamu3a

ITocimenoBaTeIbHOCTH,  CIIOCOOBI  3aJlaHMsl  IIOCJIEIOBaTCIbHOCTEH. MeTon
MaTeMaTHYECKOW HMHAYKIUMU. MOHOTOHHBIE M OTPAaHUYEHHBIC I10CIEAOBATEIBHOCTH.
HcTopust BOSHUKHOBEHHS MaTEMAaTUYECKOI0 aHAIM3a KaK aHaidn3a OeCKOHEYHO MaJbIX.

Apudmernueckass W reomMeTpudeckas Mporpeccuu. beckoHeduHO yObIBaromas
reomeTpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOUIEH TI'€OMETPUUYECKON
[porpeccuy. JIMHEHWHBIM U SKCIOHEHUHMAIbHBIA pocT. HYucno e. dopmyiia CIIOXKHBIX
IPOLEHTOB. Mcronp30BaHne MPOrPECCUN IS PELICHUS PEAIbHbIX 3aa4 IPUKIIAIHOIO
xapakrepa.

HenpepsiBable PyHKIIMM U WX CBOMCTBA. TOUKH pa3pbiBa. ACUMITOTHI IPaduKOB
¢dbynkuumii. CBoiicTBa (PYHKIIMN HEMPEPHIBHBIX Ha OTpe3ke. MeTon WHTepBajoB IS
peuieHus HepaBeHCTB. [IprMeHeHHe CBONCTB HENPEPBIBHBIX (YHKUMNA IS PEIICHUS
3a1ad.

[lepBas u BTopas mpou3BoAHble (QyHKUMHU. OnpeneneHue, reoOMETPUUYECKU U
(bu3MYeCcKuil CMBICI IPOU3BOIHON. Y paBHEHUE KacaTeNbHOU K rpaduKy QyHKIHUH.

[IpousBognbie snemMeHTapHbIX GyHKIMA. [Ipon3BogHas CyMMBbI, MPOU3BEACHHUS,
YaCTHOTO U KOMIO3UIUN (QYHKLIUH.

MHo:xecTBa 4 JIOTHKA
MHoO»xecTBO, Olepaln HajJ, MHOKECTBAMU U MX CBOMCTBa. Jlmarpammel Diiepa—
Benna. [IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO amnmnapara JJisi ONMMCAHUS PEeATbHBIX
MPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 IPYTUX yU4eOHBIX IPEIMETOB.
Onpenenenue, TeopemMa, CBONCTBO MAaTeMaTUYECKOro OOBEKTa, CIIEJICTBUE,
JI0Ka3aTeIbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KIIACC

YucJia v BbIYHCTICHUA
Harypanbnbie u uensie yncna. [I[pumeHeHrne Npu3HaKkoB JETMMOCTH LENbIX YUCET,
HauOonbIIui o01wMi aenutens (nanee — HOJl) u HaumeHsblinee oOliee kpaTHoe (J1anee —
HOK), octatkoB o Mojyito, anroputMa EBKiiMia AJ1sl penieHus 3a/1a4 B 1IeJIbIX YHCIIax.
KowmrmiekcHpie uncna. Anrebpanyeckass U TpUTOHOMETpUYecKas (OpMbI 3aIlucu
KOMILJIEKCHOTO 4YHucia. Apu]MeTHYecKue omnepanud ¢ KOMIUIEKCHBIMH YHCTIaMHU.
N3o0pakeHne KOMIIEKCHBIX YKCeNl Ha KoopAauHaTHOU miockoctr. dopmyna Myagpa.
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KopHu n-o¥i cTenenn n3 KOMIUIEKCHOTO 4uciia. [[puMeHeHne KOMIUIEKCHBIX YMCEIN JJIs
peteHust GU3UYECKUX U TEOMETPUUYECKHUX 3a/1ad.

YpaBHeHMS U HEPAaBEHCTBA

Cucrema U COBOKYITHOCTb YPaBHEHHMHM U HEPAaBEHCTB. PABHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIICCTBY. PaBHOCWIbHBIE HEPABEHCTBA.

OTt6op KOpHEH TPUTOHOMETPUYECKUX YPaBHEHUHN c IIOMOILIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perienne TpuroHoMeTpuYeCKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS TIOKA3ATENBHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIIEHUS CUCTEM M COBOKYNHOCTEM PalUOHAIBHBIX,
UPpALMOHAIBHBIX, TOKA3AaTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMETPaMH.

IIprmenenne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO0 MATEMAaTHYECKUX3a1a4
W 3aJad M3 pa3IMYHbIX O00JacTel HaykKu W peanbHOW MKU3HHM, HHTEpPIpeTarus
IIOJIy4YEHHBIX PE3YIbTATOB.

DyHKUUN U rTpaPuKHU

I'padux xommoszurnum Qyskiuid. ['eomerpuueckne oOpas3bl ypaBHEHUH W
HEPaBEHCTB HAa KOOPJIAMHATHOM TIOCKOCTH.

Tpuronomerpuyeckue GyHKIIMH, UX CBOMCTBA U Tpa(UKU.

I'paduueckue MeTobl pelIeHUs] YpaBHEHUN U HEpaBeHCTB. ['paduueckue MeToabl
pelieHus 3a7a4 ¢ mapaMeTpaMi.

Ucnonb3oBanue rtpadukoB (yHKIUNA 1711 HMCCIAEAOBAHUS  IPOIIECCOB U
3aBUCUMOCTEM, KOTOpbIE BOBHUKAIOT MPU PEILICHUH 3aa4 U3 IPYTUX yYeOHBIXIPEIMETOB
Y peasbHOM KU3HHU.

Hauajia MmaTeMaTH4eCKOro aHAJIN3a

[IpuMeHneHre TPOM3ZBOMHONW K HWCCICNOBAHWIO (YHKIIMH Ha MOHOTOHHOCTh U
skcTpeMyMmbl. Haxokiaenre HamOOJBINEr0o W HAaWUMEHBIIETO 3HAYEHWUW HENpPEepbhIBHOU
(GyHKUIHUU Ha OTpPE3KE.

[TpuMeHeHne Npon3BOIHOM AJIsl HAXOXKICHUS HAMUTYUYIIErO PEIICHUS B IPUKIAAHBIX
3a/1ayax, AJisd ONpeIeIeHUsI CKOPOCTH U YCKOPEHUS MPOILECcca, 3aaHHOr0 (hOpMYIION UiTn
rpadukom.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHKImi. [IpaBuna HaxoxaeHus 1epBOOOPA3HbIX.

HNurerpan. 'eoMeTpudeckuil CMBICI MUHTETrpasia. BrruucieHue ornpenes€éHHOro
uHTerpana no gopmyne Hetorona—Jleitonuiia.

[IpumeneHnre nHTErpana IS HaXOXKISHUS TIIOMAeH TUIOCKUX (puryp u 00bEMOB
r€OMETPUYECKUX TEN.

[Ipumepbr  pemenunit  auddepeHIManbHbBIX  ypaBHeHUH. MaremaTudeckoe
MO/ICJIMPOBAHUE PEAJbHBIX MPOIECCOB C MOMOIIbIO TU(PdEepeHIIUATbHBIX YPABHEHHM.
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INPEAMETHBIE PE3YJIBTATBI

K koH1y oOyuenus B 10 kiacce 00ydaromuiics Moxy4uT CiaeyroIIMe peIMETHbIE
pE3yJIbTaThI 110 OTJENBHBIM TeMaM (eiepanbHON pabouell mporpaMMbl y4eOHOTO Kypca
«Anredpa 1 Hayaja MAaTEMaTHYECKOTO aHATTU3a):

Yuciia 1 BbIYUCICHUSA:

CBOOOZIHO OIEpUpOBaTh MMOHATHSAMHU: pALUOHAJIBHOE YHCIO, OECKOHEUHas
nepuoAnYecKas JpooOb, MPOLEHTHI, HPPALUOHATEHOE YUCIIO, MHOXKECTBA PAIllMOHATBHBIX
Y JICMCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOIO YUCIA;

IPUMEHATH IpOOU W MPOLEHTHI JJIs PEIICHUs NMPUKIAJHBIX 33134 U3 Pa3IndHbIX
OTpACJIEV 3HAHUU U PEAIbHOU KU3HH;

NPUMEHATh NPUOIMKEHHBIE BBIYMCICHUS, MpaBUjiia OKPYIJEHUsS, MPUKHUIKY H
OLICHKY p€3yJIbTaTa BEIYUCIICHUN;

cBOOO/IHO OTIEPUPOBATH MOHATUEM: CTEIEHb C LEJIBIM MTOKa3aTeIeM, UCIIOIb30BaTh
HOIXOSAIIYI0 (POPMY 3aMnCH IEHCTBUTEIBHBIX YHCEI JIsl peILICHUs MPAKTUYECKUX 3aj1au
Y TIPEACTABIICHUS TAHHBIX;

CBOOOJHO OMEPUPOBATH TMOHSATUEM: apUPMETUUYECKUA KOpPEHb HaTypalbHOU
CTEIICHY;

CBOOOJIHO OINEpPUPOBATh MOHSATHUEM: CTENEHb C PAlUMOHAIBHBIM I[OKA3aTElIeM;

CBOOOHO ONEPUPOBATH MOHATUAMU: JIOTapu(M YKciia, TeCITUYHbIE U HATypaibHbIE
norapudMsl;

CBOOOJHO OMNEPUPOBATH MOHATUSAMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'EHC
YUCJIOBOTO apIyMEHTA;

ONEPUPOBATh TOHATHUSAMH: APKCHHYC, APKKOCHHYC W apKTaHI'€HC YHUCJIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH TMOHATUAMH: TOXICCTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHWJIBHBIE YPABHEHUS U YPABHEHMUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHSTH PA3IMYHBIC METOIBI PEIICHUS] PAITMOHAIBHBIX U IPOOHO-PAITMOHAIBHBIX
YPaBHEHHM, IPUMEHSATh METOJ UHTEPBAJIOB ISl PELICHUS HEPABEHCTB;

CBOOOJIHO OIEpUPOBATh TMOHSITUSMHU: MHOTOYJIEH OT OJHOW TMEPEeMEHHOMH,
MHOTOWIEH C IEJbIMU KOd(ppuImeHTaMu, KOPHU MHOTOWICHA, NMPUMEHATH JIEJICHUE
MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera ais peueHus
3a1ad4;

CBOOO/IHO ONEPUPOBATh MOHATUSIMU: CHUCTEMa JIMHEHHBIX YpaBHCHHUH, MaTpUIIa,
ONPENENIUTENIb MATPULIBL 2 X 2 U €ro TEOMETPUUECKUN CMBICII, UCIIOJIb30BATh CBOMCTBA
ONpEeAENnTeNd 2 X 2 JJIsl BBIUMCIIEHUS] €r0 3HAYCHUS, MPUMEHSITh ONPEACTUTENN s
pELICHUsI CHUCTEMBI JIMHEHWHBIX YPAaBHEHUW, MOJEIMPOBATh pPEaJIbHbIC CUTYallUU C
IIOMOILBKD CHUCTEMBI JIMHEWHBIX YPAaBHECHUM, WCCIEAOBAaTh IIOCTPOCHHBIE MOJEIHU C
MIOMOILBIO MATPUIL U ONIPEIECIUTENIEN, UHTEPIPETUPOBATH MOJYYEHHBIN PE3YJIbTAT;

UCII0JIb30BaTh CBOMCTBA IEUCTBUI ¢ KOPHSAMU I MPEe0OpPa30BaAHMS BhIPAKEHUN;

18



OepnepanbHas padbouas nporpamma | Maremaruka. 10—11 knmaccewl (yriayOiaEHHBIN ypOBEHbD)

BBITIOJIHSTh TIPEOOPa30BaHUSI YHCIIOBBIX BBIPAKCHUN, COJEPIKAIIUX CTEMEHU
C palMOHAJIBHBIM NIOKA3aTENEM;

UCIOJIb30BaTh CBOMCTBa JOrapu(MoB sl MpeoOpa3oBaHUs JIOTapuPMUUECKUX
BBIPAKCHUM,

CBOOOJHO OMEPUPOBATh TMOHATUSAMH: HPpPALMOHAIBHBIE, TIOKa3aTelbHbIE U
jgorapuMUYECKUE YpaBHEHHS, HAXOJIUTh HUX PEUICHUS C TOMOIIBI0 PABHOCHIIBHBIX
MEPEXOJI0B WIH OCYILIECTBIISASI IPOBEPKY KOPHEW;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKUE (GopMynbl sl mpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHHUIM;

CBOOOJTHO ONEpPUPOBATh MOHATHUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, MPUMEHSTD
HEeoOXoauMble (OPMYIBI IS PEIICHHS OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX
YPaBHECHUM;

MOJIEJTUPOBATh PEAIbHBIC CUTYallUH Ha SI3bIKE alreOpbl, COCTABIATh BhIPaKEHUS,
YpaBHEHMS, HEPABEHCTBA IO YCJIOBUIO 3aJauM, UCCIEAOBATH MOCTPOCHHBIE MOEIH
C MCIOJIb30BaHUEM amnmapara ajareOpsl.

DYyHKUNM U TPAPUKH:

CBOOOJHO OINEpUPOBaTh MNOHATUSAMU: (PYHKIUSA, CIOCOOBI 3aJaHus (PYHKIUH,
B3aMMHO OOpaTHbIE (PYHKIIMH, KOMITO3UIUS (QYHKIUH, TpaduK (HYHKIUHU, BBIIOIHATDH
3JIEMEHTapHbIE peoOpa3zoBaHus rpapuKOB PYHKIIHIM;

CcBOOO/IHO ONEPUPOBATH MOHATHAMU: 00JIaCTh ONPEAEICHHSI U MHOKECTBO 3HAUEHUI
byHKIMN, HYId QYHKINAN, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO  OMEpPUPOBaTH MOHATHAMH: UETHbIE ©  HEUETHBIE  (DYHKIHH,

nepuoandeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBbI (PYHKIIUH, HanOOJIbllIee U HAaMEHbIlIee 3HaUeHNE (PYHKIIMN Ha IPOMEXKYTKE;

CBOOOJTHO ONEPUPOBATH NOHATUSAMU: CTENEHHAS (PYHKIUS C HATYPAJIBHBIM U LEIbIM
nokasaTtesneM, rpaQuk CTENeHHOW (YHKIMHM C HATYpPaJbHBIM U LEJIBIM IOKa3aTeleM,
rpauk KOpHS n-0il CTENEHH KaK (PYHKUUU OOpAaTHOM CTENEHHM C HATypabHBIM
IIOKa3aTelIeM;

ONepUpOBaTh MOHATUAMMU: JTUHENHAsS, KBapaTUUHAs U JPOOHO-IMHEHAs (QYHKIIUH,
BBITNIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX IPa(pUKOB;

CBOOOJHO OMEpUPOBATH TMOHATUSMHU: TIOKa3aTeNbHAas W JIOTapu(pMHUuecKas
(GYHKIMH, UX CBOMCTBA U TpaMKH, UCIIOJB30BaTh UX IpauKH JIJIs PEIICHUs] ypaBHEHU;

CBOOOZIHO  ONEpUPOBATh  IMOHATHUSIMHU: TPUTOHOMETPUYECKAs  OKPY>KHOCTb,
ornpezesieHue TPUTOHOMETPUUECKHUX (PYHKIIMIA YHCIIOBOTO apryMEHTa;

MCIIOJB30BaTh Tpaduku GYHKIUN 11 UCCIEAOBAHHUS MPOIIECCOB M 3aBUCUMOCTEN
IOpU pelIeHUH 3a7ad U3 JAPYTUX YYEOHBIX MPEIMETOB M PEaIbHOM JKU3HM, BbIpaXKaTb
(dopMynamMu 3aBUCUMOCTH MEX]1y BEIMUNHAMU;

Hauyana MaTeMaTH4ecKOro aHAJIM3A:

CBOOOZIHO ONEpUPOBAaTh MOHATHAMH: apumeThyeckas U TIeoMeTpUYecKas
nporpeccusi, OECKOHEYHO YOBIBAaIOIIasi T€OMETpUYECKasi IMPOrpeccus, JTUHEHHBIA Hu
HKCIIOHEHLIMAJIBHBIA POCT, (OopMyja CIIOXKHBIX IPOLEHTOB, HMETh IPECTABIECHUEO
KOHCTAaHTE;
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MCIOJIb30BATh MPOTPECCUU JIJIS PEILICHUS pEaIbHBIX 3aau MPUKIIAJHOTO XapaKTepa;

CBOOO/IHO OIEpPUPOBaTh IOHATUSMU: IIOCIEN0BATENBHOCTh, CIIOCOOBI 3aJaHUs
NOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE TIOCIIEA0BATEIbHOCTH, IOHUMATh
OCHOBBI 3apOK/ICHUS MaTEMaTHUECKOT0 aHaN3a KaK aHajan3a 0ECKOHEYHO MaJIbIX;

CBOOO/IHO ONEpUPOBATh HNOHITUSIMM: HENpPEPBIBHbIE (PYHKIMH, TOYKU pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOZHO OIEpUpPOBaTh MOHATUEM: (YHKIUS, HENpEpbIBHAs Ha OTpPE3KE,
IPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUM JIJIs1 pELIEHUs 3a/1a4;

CBOOO/JIHO ONEpUPOBATH MOHATUSMU: MEpBas M BTOpas MPOU3BOJHBIE (DYHKIUH,
KacaTenbHast K rpaduKy GyHKIUY;

BBIYUCIISTh IPOU3BOJHBIE CYMMBI, IPOU3BEACHUSA, YACTHOTO U KOMIIO3ULIUU JBYX
(yHKIMI, 3HaTh IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIMIA;

MCIOJIb30BaTh T€OMETPUUECKUN U (PU3UUECKHI CMBICI MIPOU3BOIHOM AJISl PEeILICHUS
3aj1ay.

MHoskecTBa U JIOTHKA:

CBOOOHO OMEpUPOBATH MOHATHSIMH: MHOXECTBO, ONEpalliU HaJ MHOXECTBaMHU;

UCIIOJIb30BaTh TCOPETUKO-MHOKECTBEHHBIN anmapar [y OINMCaHUs peabHbIX
MIPOLIECCOB U SIBJICHUM, PU PELICHUH 3a/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB;

CBOOOZIHO ONEpUpOBaTh MOHATHSAMHU: OIpPEJEICHHUE, TEOpPEMa, YypaBHEHUE-
CIIEJICTBUE, CBOWCTBO MAaTEMAaTUYECKOTO OOBEKTa, IO0KA3aTeIbCTBO, PABHOCHUIIHHBIC
YPaBHEHMS U HEPABEHCTBA.

K koH1y oOyueHus B 11 kiacce 00y4aromuiics Moxy4uT ClIeyIOIIME TPeIMETHBIE
pe3yabTaThl O OTACIBHBIM TeMaM (enepalibHOl padouel mporpaMMbl y4eOHOTO Kypca
«Anredpa 1 Havaja MaTEMaTHYECKOTO aHATTU3a:

YucJia v BbIYHCICHHUA:

CBOOOJHO OIEPUPOBATH MOHATUSIMH: HATYpPaJIbHOE M IE€JI0€ YWCIO, MHOXKECTBA
HaTypaJbHBIX U IEbIX YUCEN, UCIIOIb30BaTh MPU3HAKH JACIUMOCTH 1enbiX unces, HOJI
1 HOK HaTypanbHBIX 4Mcen A1 peIICHUs 33/1a4, MPUMEHSITh alroput™ EBkinaa;

CBOOOJTHO OTIEPUPOBATH MOHITHEM OCTaTKa MO0 MOJYJIO, 3aITUCHIBATh HATypaIbHBIC
YHCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OMEPHUPOBATH TMMOHATHSAMH: KOMIUIEKCHOEC YHCIO W MHOXECTBO
KOMIUIEKCHBIX YHCEJ, NPEACTaBISATh KOMIUIEKCHBIE YHCIa B aire0Opandyecko H
TPUTOHOMETPHUECKOU (opMe, BBITIONHATh apu(PMETHUECKuEe orepanud C HAMH U
N300pakaTh HA KOOPAMHATHON TIJIOCKOCTH.

YpaBHeHNs 1 HEPaBEHCTBA:

CBOOOJTHO ~OMEpUPOBATh TMOHATUSMU: UPpPALUOHAIBHBIC, TIOKa3aTeIbHbIE W
JorapuMuuecKre HEPaBEHCTBA, HAXOAUTh MX PEIICHUS C MOMOIIBI0 PaBHOCHUIBHBIX
epexo0B;

OCYUIECTBJISATH OTOOP KOPHEH NP PelIeHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;
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cBOOOIHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSTh
HEoOXoauMble (QOPMYJIBl ISl PEIIEHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHX
HEPABEHCTB;

CBOOOJHO OMEpUPOBaTH MOHSATHSAMHU: CHUCTEMAa M COBOKYMHOCTh YpaBHEHUU U
HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBI W CHCTEMBI-CIECICTBUSA, HAXOAUTH PELICHUS
CUCTEMBbl M COBOKYNHOCTEH palUMOHAIBHBIX, WPPALUOHAIBHBIX, [OKAa3aTEIbHbIX U
Jorapu(pMUUECKUX YpaBHEHUHN 1 HEPABEHCTB;

peliaTh panuoHalbHbIe, UPPALMOHANbHbIE, TOKA3aTeNbHbIE, JorapuMUIecKue u
TPUTOHOMETPUYECKHUE YPAaBHEHHUSI 1 HEPABEHCTBA, COEpIKAIIME MOLYJIN U IapaMeTphl;

IPUMEHSTH IpapuuecKre METObI ISl PELICHHs YPaBHEHUI U HEPABEHCTB, a TAK)Ke
3a/1a4 ¢ IapaMeTpaMy;

MOJIETIMPOBATh PEAIbHbIC CUTYallMU Ha SI3bIKE anreOpbl, COCTABISATH BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3aa4H, UCCIEA0BATh IOCTPOCHHBIE
MOJIEJIM C UCIOJB30BaHUWEM ammapara anreOpbl, HHTEPHPETUPOBATH IOJIYUYECHHBIH
pe3yJbTar.

DOyHKIUU U TPaPUKH:

CTPOUTH TpadUKH KOMMIO3UIMH (GYHKIUH C TOMOIIBI0  3JIEMEHTApHOTO
UCCJIEIOBAHUS M CBOMCTB KOMIO3UIIMU ABYX (YHKIIMIA;

CTPOUTh T€OMETpuYecKkre oOpas3bl YpaBHEHHMH W HEPaBEHCTB Ha KOOPIMHATHOM
IJIOCKOCTH;

CBOOOJHO OMEPUPOBATH MOHATUSIMHU: TPaPUKU TPUTOHOMETPUUYECKUX (PYHKIUMH;

NPUMEHSTh QYHKIUU JIJIsI MOACIMPOBAHUS U UCCIIEIOBAHUS pPealbHBIX IPOLIECCOB.

Havaysa maTeMaTH4eCcKOro aHaIM3a:

MCIIOJIb30BaTh MPOU3BOJHYIO NJIsi MCCleNOBaHUA (YHKIMA HA MOHOTOHHOCTH H
DKCTPEMYMBI;

HaxOJIUTh HAMOOJbIIIEE W HAMMEHbIIEe 3HaueHUs (DYHKIIMU HENMPEephIBHON HA
OTPE3KE;

HCIOJI30BaTh  MPOU3BOAHYKD  JUIA  HAaXOXXACHUS  HAWIYYILIETO  pELICHUs
B IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX, 3aa4dax, ISl ONpEIeIICHUs
CKOPOCTHU M YCKOPEHHUSI MPOIECCa, 3aJaHHOTO (JOpMYJION UiTU TpaduKom;

CBOOOJHO OMNEpPUPOBATh MOHATUSIMU: MEPBOOOpA3HAs, ONMPEACIEHHBIN HHTETpal,
HAXOJUTh MEPBOOOPA3HBIE ATIEMEHTAPHBIX PYHKIUN U BBIYUCIATH HHTETrpa o popmyse
Hrrorona—JleiOuunna;

HAXOJUTh TUIOMIAAH IIOCKUX PUTYDP U 0OBEMBI TEII C TOMOIIBIO MHTETPaa;

UMEThb NPEACTABICHUE O MATEeMaTUYECKOM MOJECIUMPOBAHUM HA IPUMEPE
cocTaByieHUs U PepeHIINaIbHbIX YPABHEHHUI;

pemarb NPUKIAIHBIE 3aJa4yd, B TOM YHUCJIE COLUAIBHO-DKOHOMHUYECKOIO U
bu3nUecKoro xapakrepa, CpeICTBaMU MaTeMAaTHYECKOTO aHaU3a.
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10 KJIACC
Ha3sBanue KonuuectBo OcCHOBHBIE BUIBI IEITEILHOCTU
OcHOBHOE coepKaHue
pazena (TeMbl) 4acoB oOyJaromxcst
MHOXeCTBO 24 MHO0K€eCTBO, Onepaluu Hcnonbs30BaTh TEOPETUKO-
JIEUCTBUTEJILHBIX YHCEII. HaJ MHO>XKE€CTBAMH U UX CBOMCTBA. MHOECTBEHHBIN arapar
MHOTrO4JIEHBL. Juarpammel Ditepa — BenHa. JUIA OTIMCAaHUA X0/1a PELIEHUs

PanmonansHbie ypaBHEHHS
Y HEPABEHCTBA.

CucTeMbl JIMHENHBIX
YPaBHEHUI

IIprMeHeHne TeOpETUKO-
MHO>KECTBEHHOTO arapara

IUUTS pEIICHUS 3a]1a4.

Panmonanbnbie uncina. OOBLIKHOBEHHEIE
U JECATHYHBIC TPOOH, IPOIICHTHI,
OCCKOHEUHBIE IIEPHOIUICCKUE IPOOH.
[Ipumenenue apobeit 1 MpOLEHTOB
JUISL peUICHUS TTPUKIagHbIX 3a]1a4.
JlenCTBUTENIBHBIE YHCIIA.
PanroHanbHbIe U HppallMOHATIbHBIC
qyucia. ApupMeTudecKkue onepanuu

C ICUCTBUTEIILHBIMU YHCJIaMU.
MonyJib IEHCTBUTEIBHOTO YHUCIIA U €T0
cBoiicTBa. [Tpubnmxénnbie
BBIUUCIICHUS, TIPABUJIa OKPYTJICHHUS,
MIPUKHUJIKA U OLICHKA pe3yJibTaTa
BBIUMCJICHUH.

MaTEeMaTHUYECKHX 3a/1a4, a TAKXKe
pEAIbHBIX MPOLIECCOB U SIBJICHUMU.
OnepupoBath NOHATUSIMU:
palMOHAIILHOE YUCII0, OECKOHEYHAas
nepuoanvecKkas 1poob, MPOLICHTHI;
HWPPALMOHAIBHOE U JICUCTBUTEIILHOE
YHUCIIO; MOIYJIb IEUCTBUTEIBLHOTO
YHCJIa; UCIOJIb30BaTh ATHU MOHSATHUS
IIPYU IPOBEACHUH PACCYKICHUN

U JI0Ka3aTeIbCTB, IPUMEHSTh IpoOH
Y TIPOLICHTHI ISl pEIICHUS
MPUKJIAIHBIX 33/1a4 U3 PA3JIMYHBIX
OTpaciieyl 3HaHWUW U PEAIbHOM KA3HU.
Hcnonb3oBath MpuOInKEHHBIC
BBIYHCIICHUS, IPABUJIA OKPYTJICHHUS,
MPUKUJIKY U OLIEHKY pe3yJbTaTa
BBIYMCJICHUH.
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OCHOBHBIE METOBI PELIEHUS LENIBIX

U IpOOHO-pallMOHATBHBIX YPaBHEHUN
Y HEPaBEHCTB. MHOIOWIEHBI OT OHOMN
MepEMEHHOM. JleneHrne MHOro4ieHa
Ha MHOTOWIEH ¢ ocTaTkoM. Teopema
beszy. MHOTOUJIEHBI € LIEJIBIMU
koaddurmentamu. Teopema Buera.
Pemenne cucrem TMHEUHBIX
ypaBHEHH. MaTtpuiia CUCTEMBI
JMHEWHBIX ypaBHEHUW. OnpenennTesnb
MaTpHIIbl 2X2, €ro reOMETPUUYECKUI
CMBICJI M CBOMCTBA; BEIYMCIIEHUE €TI0
3HAYEHUS; IPUMEHEHUE ONIPEACIIUTEIIS
JUISL PEIIEHUSI CUCTEMbI IMHEUHBIX
ypaBHEHUH. Pemenne npukinaaHbix
3a/1a4 € IIOMOLIBIO CUCTEMBI JIMHEUHBIX
YpaBHEHUI

[IprMeHsTh pa3auyHbIE METOIbI
PEIICHUS PallMOHATIBHBIX U IPOOHO-
palMOHATIbHBIX YPABHEHUI; a TAKKE
METOJI HHTEPBAJIOB JJIs1 PELICHUS
HEPABEHCTB.

OnepupoBath NOHATUSIMA MHOTOYJICH
OT OJIHOM NIEPEMEHHOM, €r0 KOPHH;
MPUMEHATH JEJICHNE MHOTOWJICHA

HAa MHOTOYJIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera s penienust
3a7ad4.

OnepupoBaTh NOHSATUSIMU: CUCTEMA
JIMHEWHBIX YPABHEHUI, MaTpHIIA,
ONPEAECTUTENb MATPHULIBI.
Hcnonb3oBaTh CBOKCTBA
onpenenuTess 2 X 2 sl BEIYUCICHUS
€ro 3Ha4YCHUs, IPUMEHSITh
ONPEAECTUTEIHN JJIs1 PEUICHUS] CUCTEMBI
JIMHENHBIX YPaBHEHUU.
MoaenupoBaTh peaabHbI€ CUTYaIluU
C IIOMOIIBIO CUCTEMEI JIMHENHEIX
YPaBHEHUM, UCCIEN0BATh
MMOCTPOCHHBIE MOJEIU C IOMOILBIO
MATPUL U OIIPEIEIIUTEIEH,
VMHTEPIPETUPOBATH ITOTYYEHHBIN
pe3yJsbTaT
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OyHKIMHU U TpaQuKH.
Crenennast QyHKUUS
C IIEJIBIM TTOKa3aTeNieM

12

@OyHKIUSA, CIOCOOBI 3a/1aHus (QYHKIIUH.
B3aumno oOpatHbie PyHKINU.
Komnozunms ¢yukiuit. I'paduk
GyHKIMH. DiIeMeHTapHbIe
npeoOpa3zoBaHus rpa@uKoB GyHKIUM.
ObmnacTh ornpeneneHus: © MHOXKECTBO
3HaueHui pynkuun. Hynmu ¢pyHkimm.
[IpomexxyTKH 3HAKOMTOCTOSIHCTBA.
YérHble 1 HeUETHBIE (QYHKIIUU.
[Tepuonnueckue GyHKIIUH.
[IpomexyTK MOHOTOHHOCTH
byHKIIMH. MaKCUMyMbl I MUHUMYMBI
¢dbynkunn. Hanbosnbiiee 1 HaMMeHbIee
3HauYeHHE (DYHKIMH HA IPOMEXKYTKE.
Jluneiinas, KkBajpaTudHas U APOOHO-
nuHenHas QyHKIUU. DJIeMEeHTapHOe
HCCIIeIOBaHKNE U MOCTPOEHHUE rpapUKoOB
TUX PYHKIUH.

Crenensp ¢ HenbIM M0Ka3aTeIeM.
bunom Herorona.

CrenenHas pyHKIHS C HATYPaJIbHBIM
U LICJIBIM ITOoKa3aTeieM. E€ cBolicTBa

1 rpaduK

OnepupoBath NOHATUAMU: PYHKIUA,
crocoObI 3aaHus (YHKIIUH;, B3aHMHO
oOpaTHbIe (PYHKITUU, KOMIIO3UITUS
bynkuwmii, rpadguk GyHKIHH, 00J1aCTh
OTIpeIeTICHUS 1 MHOXKECTBO 3HAUCHHM
GhyHKIUU, HYJIH (QYyHKITUH,
MIPOMEKYTKH 3HAKOMTOCTOSTHCTBA,;
TUHENHas, KBaJApaTuyHasi, JpOOHO-
JTUHENHas U cTeneHHas: QYHKIIUH.
BBITTOTHSTE 37TIeMEHTapHBIC
npeoOpa3zoBanus rpauKoB PYHKITUH.
3HaTh M YMETh JJOKa3bIBaTh YETHOCTh
WM HEYETHOCTH (DYHKITHH,
MEPUOJIMYHOCTD (PYHKIIUHU, HAXOUTh
MIPOMEKYTKH MOHOTOHHOCTH
GyHKIIMHA, MAKCUMYMBI 1 MUHAMYMBI
GbyHKIMH, HAaUOOJIbIIIEE U HAUMEHbIIIEE
3Ha4YeHHUE (DYHKIMH HA TPOMEKYTKE.
®opMynHpoOBaTh U UILTFOCTPUPOBATH
rpauIecKu CBOMCTBA JIMHEHHOM,
KBaJAPaTUIHOU, IPOOHO-TUHEHHON 1
CTETICHHOU (PYHKITHA.

Bripakats popmynaMu 3aBUCUMOCTH
MEXy BeTUINHAMMU.

3HaTh OIpe/iesieHUe U CBOMCTBA
CTETeHH C LIETIBIM TTOKa3aTeNIeM;
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NOAXO0ASIIYI0 (hopMy 3aTUCH
JNENCTBUTENb-HBIX YUCEI JJIsI PEIICHUS
MPaKTUYECKUX 3aa4 U MPEICTABICHUS
JAHHBIX

ApudmeTHuecKuii KOpeHb 15 ApudmMeTniecKkuii KopeHb @opMyIMpOBaTh, 3aIUCHIBATH
n-OU CTEIICHHU. HATypaJIbHOM CTENEHU U €r0 CBOWCTBA. | B CUMBOJIMUYECKOI opme
HppauroHanbHbIe [IpeoOpa3oBaHus YUCIOBBIX Y UCIIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAKEHHI, COJIEpKAILINX CTETICHH n-0# cTeneHu JUIsl IpeoOpa3oBaHus
U KOPHU. BBIPAKCHUU.
HppauroHanbHble YpaBHEHHS. Haxonuts pemeHns nppanoHaabHbIX
OCHOBHBIE METOBI PELICHUS YPaBHEHUH C IIOMOILBIO
MPPALMOHAJIBHBIX YPABHEHUM. PABHOCHJIBHBIX MTEPEXO0I0B WIH
PaBHOCHIIBHBIE NTEPEXO/IbI B PEILLICHUU OCYILECTBIISIS IPOBEPKY KOPHEM.
MPPALMOHATIBHBIX YPaBHEHUH. Crpouts rpaduk QyHKIHUN KOPHS
CaoiicTBa 1 rpaduK KOpHS n-0i n-o CTENEHU KaK 00paTHON
CTETEeHU KaK (PYHKIIMH 0OpaTHOU 1 (GYHKIUU CTETIEHU C HATypaJIbHbIM
CTENEHU C HAaTypaJIbHbIM ITOKa3aTeIEM II0Ka3aTesIeM
IToxazarenbHast QyHKUIMSL. 10 Crenens ¢ pauMOHaJIBHBIM @opMyJIHPOBATh ONPEICIICHHUE

ITokazarenbHbIe ypaBHEHUSA

MOKa3aTeseM U €€ CBOMCTBA.
[TokazarenbHas pyHKIMS, €€ CBOMCTBA
u rpaduk. Mcnosnb3zoBanue rpaduka
GyHKUMY U1 pelIeHUs] ypaBHEHUM.
[TokazarenbHbie ypaBHEeHUsI. OCHOBHBIE
METO/IbI PELICHUS TTOKa3aTEIbHbIX
YPaBHEHHM

CTENIEHU C pallMOHAIbHBIM
IIOKa3aTENEM.

BoinonssaTe npeodpazoBaHus
YHUCJIOBBIX BBIPAKEHUM, COJIEpKAIINX
CTENEHH C PALIUOHAIBHBIM
IIOKAa3aTeJIeM.

Hcnons3oBath udpoBbie peCypChl
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11 IOCTpOeHus Tpaduka
MoKa3aTeabHON (QYHKIIMH U U3yUEHUS
€€ CBOMCTB.

HaxonuTs pelieHns moka3aTeIbHbIX
YPaBHEHUI

Jlorapudmuyeckast GyHKIIHS. 18 Jlorapudm yucma. CroiicTBa JlaBaTh onpeneneHue Jorapudma
Jlorapupmuueckue norapudma. JlecsaTuuHbie U YHCIia; IeCATUIHOTO U HATYyPaIbHOTO
ypaBHEHUS HaTypaJIbHbIE JIOTAPU(PMBI. Jgorapudma.
[Ipeobpa3oBaHue BoIpaKeHUH, Hcnonb3oBaTh CBOMCTBA J0rapuMoB
COJIEpIKaIlUX JIOTapru(MBI. JUTsI TIpeoOpa3oBaHus
Jlorapudmuueckas GyHKITuS, norapu(pMUIECKUX BbIPAKEHU.
e€ cBoiicTBa U rpaduk. Ctpouts rpaduk sorapupmMuyecKon
Hcnonp3oBanue rpaduka QyHKIMu byHKIMM Kak 00paTHOM
JUIS pellleHus] ypaBHEHUH. K MTOKa3aTeJIbHON U UCTIOIh30BaTh
JlorapudpmMuueckrie ypaBHEHHUS. CBOMCTBA Jiorapupmuueckoit pyHKIUH
OCHOBHBIE METOBI PEIICHUS IS peIleHus 3a/au.
norapu(MUUECKUX YpaBHEHUH. Haxoauts perienus
PaBHOCHUIIbHBIE TTEPEXOBI B PEIICHUT Jorapu(MHUECKUX ypaBHEHUI
Jorapu(MUUECKUX YpaBHEHUIN C ITOMOIIBIO PABHOCUJIBHBIX [TEPEXOI0B
WJIM OCYUIECTBIISASI IPOBEPKY KOPHEH
Tpuronomerpuueckue 22 CuHyc, KOCUHYC, TAHT€HC U KOTaHTeHC | JlaBaTb ompeeneHus: CHHyca,

BBIPAKEHUSI U ypaBHEHUS

YHICJIOBOIO apryMeHTa. ApKCUHYC,
ApPKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymeHTa.

Tpuronomerpuyeckas OKpy>KHOCTb,

KOCHHYCAa, TAHT€HCA U KOTaHI€HCa
YHUCJIOBOI'O apIyMEHTA; a TAaKKe
apKCUHyca, apKKOCUHYCa U
apKTaHTeHca Yyucia.
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OTIpeIeJICHHE TPUTOHOMETPUUIECKUX
(GyHKIUI 4MCIOBOrO apryMEeHTa.
OCHOBHBIEC TPUTOHOMETPUIECCKHE
dbopmysr. [IpeobpazoBanme
TPUTOHOMETPHUECKHUX BBIPAKCHHH.
Penrenne TpuroHOMEeTpUYECKUX
YPaBHEHUM

[TpuMeHsSITh OCHOBHBIE
TPUTOHOMETPHUIECKUE HOPMYIIBI

JU1s1 TpeoOpa3oBaHuUsI
TPUTOHOMETPUUECKUX BBIPAKESHUH.
[TpumeHsTh (HOPMYITBI TPUTOHOMETPUHN
JUTS pEIICHUsI OCHOBHBIX THIIOB
TPUTOHOMETPHUECKUX YPaBHEHUI

IlocnenoBarearHOCTH
U MIPOTPECCHUU

10

ITocitemoBaTEIIEHOCTH, CITOCOOKI
3aJ]aHUs OCJIEI0BATCIIFHOCTEH.
Meroa MaTeMaTUYE€CKOU UHTYKIIUH.
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
rociieioBaTeabHOCTH. McTopus
aHaJIn3a 0ECKOHECYHO MAJIBIX.
Apudmerrueckas 1 reOMETpUUIECKast
MPOTPECCHH.

beckoHneuHo yObIBatoias
r€OMETPHUUECKasi TPOTPECCHSI.
CymMa OecKkOHEUHO yObIBatoLIei
F€OMETPUYECKOU MPOTPECCUM.
JIMHENHBIN U YKCITOHESHIINAJILHBIN
pocrt. Hucrno e.

dopMyiia CIOKHBIX IPOLEHTOB.
Hcnonp3oBanue nporpeccun

JUIs1 pELIeHUs pealibHbIX 3aj1a4
MPUKJIAIHOTO XapaKTepa

OnepupoBath MOHATUSIMU:
IIOCJIEI0BATEIbHOCTD, CIIOCOOBI
3aJlaHusl TOCIIEA0BATEIbHOCTEH;
MOHOTOHHBIE U OTPAHUYEHHbIE
MOCJIEI0BATEIbHOCTH; UCCIIEI0BATh
MOCJIEA0BATEIBLHOCTH Ha
MOHOTOHHOCTb U OTPAaHUYEHHOCTb.
ITonmyyaTs npencrasieHue

00 OCHOBHBIX HJIEIX aHaAJIN3a
OECKOHEYHO MaJbIX.

JlaBaThb onpeneneHue
apupMEeTUIECKON U TeOMETPUIECKON
nporpeccuu. /JJoka3piBaTh CBOMCTBA
apu(PpMETUIECKON U TEOMETPUIECKOM
MPOTPECCUM, HAXOAUTH CYMMY YICHOB
MPOTPECCHUH, A TAKKE CYMMY UIICHOB
OECKOHEUHO yOBIBAIOIIEH
reOMETPUYECKON ITPOTPECCHH.
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Hcnonb30BaTh nporpeccun

IUISl pELLICHUS 33/1a4 PUKIAHOTO
XapakTep.

[TpumeHsITH POPMYITY CIIOKHBIX
IPOLICHTOB JJIsl PEIICHUS 3a]1a4
U3 peaJbHOU MPAKTUKH

HenpepriBHble GyHKITNY.
[IponsBonnas

20

HenpepriBHble (yHKIMU U UX
cBorcTBa. Touka paspsiBa.
AcuMnTOTHI TpapuKOB PYHKITHIL.
CaoiicTBa (pyHKINI HETIPEPHIBHBIX
Ha OTpe3Ke. MeTol MHTEPBaJOoB

JUISl pELIEHUS] HEPABEHCTB.
IIprMmeHenne CBOMCTB HENPEPBIBHBIX
(YHKIMI 17151 penieHus 3aaa4.
IlepBas u BTOpast IpOU3BOAHBIC
¢yukuu. OnpeneneHue,
reOMETPUYECKUI U (PU3NYECKUN CMBICH
MIPOU3BOJIHON. YpaBHEHUE
KacaTeJIbHOM K rpaguKy GyHKIIHH.
[Ipou3BOHBIE 37IEMEHTAPHBIX
¢ynkuuid. [TpousBoaHast CcyMmsl,
MIPOU3BEJICHNUS, YACTHOTO U
KOMITO3UIIMH (PYHKIIUH

OnepupoBaTh NOHATUAMU: PYHKIUS
HETpEPbIBHAS HA OTPE3KE, TOUKA
pa3pbiBa (PyHKLKHU, aCUMIITOTa
rpadguka QyHKIHIH.

[IprMeHSTh CBOMCTBA HENPEPBIBHBIX
GyHKUMN 151 peleHus 3a1ay.
OnepupoBarh MOHATUAMMU: IEPBAsT U
BTOpasi MPOU3BOJIHbIE PYHKIUU;
MOHUMATh (HPU3UIECKUN U
F€OMETPUYECKHUIN CMBICI IPOU3BOIHOM;
3aMyUChIBaTh YpaBHEHUE KACATEIbHOM.
BBIYUCHATh IPOU3BOIHBIE CYMMBI,
MPOU3BECHUS, YACTHOTO U CIOKHOMN
byHKIIUU.

N3yyaTe NpOU3BOIHBIE 3JIEMEHTAPHBIX
byHKIIUH.

Hcnonp30BaTh reOMETPUYECKUN U
(u3HYEeCcKUil CMBICI TPOU3BOAHOM

JUTS peIIeHus 3a/1a4
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[ToBTOpeHme, 0600IIEHNE, 5 OcHOBHBIE TTOHATHUS Kypca anre0psl [IpuMeHATh OCHOBHBIC TIOHATHS Kypca
CHCTEMAaTH3aI1sl 3HAaHUHN M HayaJl MaTEMaTHYECKOr0 aHaIu3a anreOpsl ¥ HaYaJl MATEMaTHYECKOTO
10 knacca, o6001IEeHNE U aHajM3a i penieHus 3a1a4
CHCTEeMaTH3aIMs 3HAHUI U3 PeaIbHOM KU3HU U APYTHX
ITKOJIBHBIX TPEIMETOB
OBHIEE KOJIMYECTBO 136
YACOB I10 I[TPOTPAMME
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11 KJIACC
HazBanue Konnuectso OcHOBHOE coiepKaHue pa3zerna OcCHOBHBIE BU/IbI AESITEIBHOCTH
pazzeina (TeMbl) 4acoB (TemMbl) oOyJaroImxcst
UccnenoBanne (GpyHkuuit 22 IIprmenenne npon3BogHON Crtpouts rpaduk KOMIO3UIIH

C MMOMOIIBIO TPOU3BOTHOU

K UCCIIEIOBAHUIO (DYHKITUN

Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxosxienne Hanbosbiero u
HAUMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(byHKIIUU Ha OTPE3KE.

IIprmenenne npon3BOIHON

JUTSL HAXOKJICHU ST HAWITYYIIIEeTO
pelIeHus B MPUKIIAIHBIX 3aa4ax,

JUTSI OTIPECIICHUS] CKOPOCTH U
YCKOPEHMS IpoLecca, 3aJaHHOTO
dbopmynoii unu rpaduKom.
Komnozunus ¢pyHKIui.
['eomeTpuueckue 06pasbl ypaBHEHUH U
HEPABEHCTB HA KOOPAUHATHOU
MJIOCKOCTH

(GyHKIUI C MOMOIIBIO AJIEMEHTapHOTO
HCCIIEIOBAHNS U CBOMCTB KOMITO3ULUU.
CtpouTh reoMeTpruecKue 00pas3bl
YPAaBHEHHM U HEPABEHCTB

Ha KOOPJAMHATHOU IJIOCKOCTH.
Hcnonb30BaTh MPOM3BOAHYIO

TUTSI UcclieioBaHus QyHKITUN

Ha MOHOTOHHOCTb U OKCTPEMYMBI;
HaxXOJIUTh HauOOJIbIlIEE U HAUMEHBIIEE
3Ha4YCHUS (PYHKITMU HETIPEPHIBHOM HA
OTpE3Ke; CTPOUTH rpaPuku PyHKIUI
HAa OCHOBAHWU MPOBEIEHHOTO
HCCIICIOBAHHUS.

Hcnonws30BaTh NpOU3BOAHYIO

JUISl HAXOXKJAEHUS HAWITYYILETO
pelIeHUs B IPUKIIAHBIX, B TOM YHCIIE
COLMAJIbHO-DKOHOMUYECKUX, 3a/1a4ax,
IUISl OPENIEIIEHHUS] CKOPOCTH

1 yCKOPEHUs Mpouecca, 3aJaHHOTO
dhopmyroit uim rpadurom.

[Tosmy4yate nipencraBieHue
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O MPUMEHEHUH MTPOU3BOTHOU
B Pa3JIMYHBIX OTPACIISIX 3HAHUUN

[TepBooOpasHasi u UHTETpAI 12 ITepBooOpa3Hasi, 0CHOBHOE CBOMCTBO OnepupoBath MOHATUSIMU:
nepBooOpasHbiX. [lepBooOpaszHbie nepBooOpa3Has ¥ ONpeIeIAEHHBIHN
aneMeHTapHbIX GyHKIuH. [TpaBua uHTerpain. Haxoautes nepBooOpasHbie
HaXO0XJICHUs IepBOOOPA3HbIX. AIIEMEHTAPHBIX (QYHKIMI U BEIYUCIIATH
HNurerpan. ['eomeTpudeckuii CMbICIT uHTerpai no popmysie HeroToHa—
VHTErpasia. Beraucinenue JleiiOHuIIA.
onpeaenEéHHOro MHTErpaa mno HaxoauTs niomanu miaockux Gpuryp
dopmyne Hrrorona— JleliOuua. 1 00BEMBI TEJT C TOMOIIBIO
[Ipumenenue uHTErpaa ONpEeeIEHHOTO UHTErpala.

JUTSI HAXOKJICHUS TUToIIaaei 3HAKOMUTHCS C MATEMATUYECKUM
MJIOCKUX QUTYp 1 00HEMOB MOJICJTUPOBAHUEM Ha MpUMEpPE
r€OMETPUYECKUX TEJ. muddepeHnnanbHbIX ypaBHEHUH.
[Tpumepsl permieHni [Tomy4aTh nipecTaBICHUE O 3HAYCHUU
nuddepeHIanbHbIX YPaBHECHUH. BBEJICHUS MMOHSTHUSI HHTETpajia
MaremaTuyeckoe MOJIeIMPOBAaHKE B Pa3BUTUH MaT€MATHKH

peabHBIX TPOIIECCOB C TOMOIIIBIO

muddepeHnnansHbIX YpaBHEHUN

I'paduku 14 Tpuronomerpuueckue GyHKIIUHU, UX Ncnonb3oBath 1iu(ppoBbIe pecypChbl

TPUTOHOMETPUUYECKHUX CBOMCTBa U Tpadukmy. JUISl IOCTPOEHUSI TpaMKOB

GyHKIHA. OT60p KOpHEH TPUTOHOMETPHUCCKUX TPUTOHOMETPUUECKUX (DYHKITHU U

TpuroHomMeTpuuecKue YPaBHEHUM C TIOMOIIBIO M3yYEHUS UX CBOMCTB.

HEpPaBEHCTBA TPUTOHOMETPUYECKON OKPY>KHOCTH. Pemiats TpUroHOMETpUYECKHE
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Pemienne TpuroHoMeTpuIECKuX
HEPABCHCTB

YPaBHEHHUS U OCYLIECTBIIATH OTOOP
KOPHEW C MOMOILBIO
TPUTOHOMETPUUECKOU

OKPY’KHOCTH.

[TpumensTh HopMysbl TPUTOHOMETPUHN
JUISl PELLIEHUSI OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb30BaTh HUPPOBBIE peCypChI
JUIsl TIOCTPOEHHMS M UCCIIEA0BAHUSA
rpa@ukoB QyHKIMMA

HppaunonasnbHble,
MOKa3aTeIbHbIE U
jorapudMudecKue
HEpaBEHCTBA

24

OCHOBHBIE METO/bI PEILICHHUS
NOKa3aTEeNbHBIX U JOTapuPMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS
UPPALMOHAJIBHBIX HEPABEHCTB.
I'padnyeckue MeToAbl peLeHUs
MPPALMOHAIBHBIX, I0KA3aTEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHHH U
HEPaBEHCTB

[IpuMeHATH CBOMCTBA OKA3aTEIbHOM
1 jorapudmuyeckoi GyHKIIMMA

K PEIICHUIO TTOKa3aTEIbHBIX U
norapu(pMUYECKNX HEPABEHCTB.
O60cHOBaTh PAaBHOCUIILHOCTH
MIEPEXOOB.

Pemars uppanroHaibHbIE U
KOMOWHUPOBAHHBIE HEPABEHCTRA,

C TIOMOIIIBIO PAaBHOCHIILHBIX
MEePEX0I0B.

Hcnonb3oBathk rpaduueckre METO bl
Y CBOMCTBA BXOJISIINX B YPAaBHCHHE
WJIM HEPABEHCTBO (PYHKIUI

TUTSI pEIICHUS 3aja4n
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KomnnekcHble uncna 10 Komnexkcupie uncna. Anreopandeckas | OnepupoBaTh MNOHATUSIMH:
¥ TPUTOHOMETpUYECKast POPMBI 3aITUCH | KOMITJIEKCHOE YHCIIO U MHOKECTBO
KOMIUIEKCHOTO YU CJIA. KOMILIEKCHBIX YHCEIL.
Apudmerrueckue onepamuu [TpencraBisiTh KOMILJIEKCHBIE YMCTIA
C KOMILUIEKCHBIMHU YUCJIaMHU. B anreOpandecKoi u
N300pakeHre KOMILIEKCHBIX YUCE TPUTOHOMETpHUYECKON (hopMme.
Ha KOOPJIMHATHOW IJIOCKOCTH. BoinonasaTs apudmernaeckue
®opmyna Myaspa. Kopuu n-oit oIepaLuy ¢ HUMHU.
CTETIEHU U3 KOMIIJIEKCHOIO YHCIIa. N300pakaTh KOMILIEKCHBIC YHCIIA
[IprMeHeHrE KOMIIJIEKCHBIX YHCEIT Ha KOOPJIMHATHOW TJIOCKOCTH.
JUISL perieHust GU3NYeCKuX U [Tpumensars Gpopmyny Myaspa u
F€OMETPUYECKUX 3a]1a4 MOJIy4YaTh MPECTABICHUE O KOPHIX
1-0M CTENEHU U3 KOMIUIEKCHOT'O YHCIIa.
3HaKOMUTBCS C MpUMEPaAMU
MIPUMEHEHUSI KOMIUIEKCHBIX YHCEI
JUISl PEIICHUS] TEOMETPUUECKUX U
bu3nYecKux 3a1a4u
HarypanbHble 1 1ienbie uncna 10 HarypanbHble u 1enbie yncia. OnepupoBatTh NOHATUSIMU:

[IpumeHeHre MPU3HAKOB ICIUMOCTH
nenbix uncen, HOJl u HOK, octaTtkoB
10 MOJIYJIIO0, ainroputMma EBkiinia

JUISL pEIICHUS 3a]1a4 B IEJIbIX YUCIax

HaTypaJIbHOE U LI€JI0€ YUCIIO,
MHO>KECTBO HATyPAJIbHBIX U LEIBIX
qHCell.

Hcrnonbs30BaTh NpU3HAKH JEITUMOCTH
LEJIBIX YUCEII; OCTATKU 10 MOYJIIO;
HO/I u HOK HarypaJIbHBIX YHCET;
anropuT™ EBKiMza s pereHus
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3ajad4.

3anuceIBaTh HATYpaJIbHbIC YK CIIA

B PA3JIMYHBIX ITIO3ULIMOHHBIX CUCTEMAX
CUHUCJICHUS

CucTteMbl pallMOHAJIbHBIX, 12 Cucrema ¥ COBOKYITHOCTh YPaBHEHU. OnepupoBath NOHATUSIMU: CUCTEMA U
UppanoHaIbHbIX PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- COBOKYITHOCTh YPaBHEHUH U
ITOKA3aTEIbHbBIX CJIE/ICTBUA. HEPABEHCTB; PELICHUE CUCTEMBI WJIH
1 Jlorapu(PMUYECKIX OCHOBHbBIE METO/IbI PELICHUS] CUCTEM U | COBOKYIIHOCTH; PABHOCUJIBHEIE
ypaBHEHUI COBOKYITHOCTEH pallMOHAJIbHBIX, CHUCTEMBI U CUCTEMBI-CIICJICTBHUSI.
HppalMoHaIbHbIX, IOKA3aTeIbHBIX U Haxoautk pemienus cucteM u
norapu(MUIECKNX YpaBHEHUH. COBOKYITHOCTEU LEJIBIX
[IpumeHeHue ypaBHEHUM, CUCTEM U palMOHAIIBHBIX, UPPALIMOHAIBHBIX,
HEPABEHCTB K PEIICHUIO MOKa3aTeJIbHBIX U JIOTApUPMUIECKUX
MaTeMaTUYECKHUX 3a/a4 U 3a7a4 YpaBHEHUI U HEPABEHCTB.
U3 pa3IMYHBIX 00JIaCTeN HAYKU U [IpuMeHSTh CUCTEMBI ypaBHEHUM
peanbHOM )KU3HU, UHTEPIIPETAIIUS K PEIICHHIO TEKCTOBBIX 3a7a4
MIOJTYYEHHBIX PE3yJIbTaTOB 13 pa3IMYHBIX 00JIacTeH 3HAHUM U
peanbHOM )XKU3HHU; UHTEPHPETUPOBATH
MOJTyYEHHbIE PEIICHUSI.
Hcnons3oBath nuQpoBbIe
pecypchl
3agauu ¢ napameTpamu 16 PanmonanbHbie, MppallMOHAJIBHBIE, Bri6upats cioco6 peieHus

NoKa3aTelbHbIE, Jorapu(pMUIECcKre 1
TPUTOHOMETPUYECKHUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI

PalMOHAIIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JJOrapu(PMUUECKUX U
TPUTOHOMETPUUECKUX YPABHEHHUI
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C mapameTpamu.
[TocTtpoenue u uccinenoBaHue
MAaTEMATUYECKUX MOJIEIIEH PEaAIbHBIX
CUTYallUH C IOMOUIBIO YPABHEHUM,
CHUCTEM YPaBHEHUU U HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COJEPKaIINX
MO/JIyJIU Y MMapamMeTPHI.

[TpumensTs rpadgudeckue u
AHAJIMTUYECKUE METO/IbI JUIsl PEILICHHUS
YPaBHEHHI U HEPABECHCTB

C IIapaMeTpaMH, a TAK¥Ke
uccaenoBanre QyHKIMN METogaMu
MaTeMaTUYECKOTO aHAJIN3a.

CtpouTs 1 UcCien0BaTh
MAaTEMATUYECKUE MOJEIU PEaTbHbBIX
CUTYyallH C MOMOILBIO YPaBHEHUH,
HEPABEHCTB U CUCTEM

C mapaMmeTpamMu

[ToBTOpEeHue, 06001ICHNE,
CHCTEMATH3AIIUs 3HAHUH

16

OCHOBHBIC MIOHATHS K METOIBI Kypca,
000011IeHNE U CUCTEMATU3ALU 3HAHUNA

MonenupoBaTh peaibHbIE CUTYaIH
Ha SI3bIKE areOphl, COCTABIIATH
BBIPAKCHMUS, YPABHEHUSI, HEPABCHCTBA
Y UX CHCTEMBI IO YCJIOBHIO 3a/1a4H,
HCCIIeIOBATh MMOCTPOCHHBIC MOJIEIIN

C UCIOJIb30BaHMEM arapaTa aiareopsl,
WHTEPIPETUPOBATH MOTYICHHBINA
pe3yIbTart.

[TpumeHsaTh GyHKIIUU

JUTSI MOJICITUPOBAHUS M UCCIICTOBAHUS
pEaIbHBIX TIPOIECCOB.

Pemats npuknaanelie 3a1a4m,
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B TOM YHCJIE€ COLIMAIIBHO-
HKOHOMHUYECKOTO U (PU3HUECKOTO
XapakTepa, CPeCTBAMU ANTeOphI
Y MaTEMaTUYECKOIo aHaIKn3a

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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®OEJEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

MNOACHUTEJBHASA 3AIIMCKA

['eomeTpus siBisieTcsl OHUM M3 0a30BBIX KYpPCOB Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHMsl, TaK KaKk 00eCreYnBaeT BO3MOXKHOCTh U3YUYEHHUS TUCIUIUIMH €CTECTBEHHO-
HAy4YHOM HaNpaBJIEHHOCTH U MPEAMETOB I'yMaHUTAPHOTO 1MKJa. [IoCKOIbKY JIorHueckoe
MBbIIUIEHHE, (QOPMUPYEMOE TIPU HU3YYEHUU OOYYaAIOIIMMUCS TMOHSATUHHBIX OCHOB
r€OMETPUHU, MpU J0KA3aTeIbCTBE TEOPEM M IOCTPOCHHUU LENOYKH JIOTHYECKHX
YTBEPKJICHUM MPHU PEIICHUHA T€OMETPUUYECKUX 3a]1a4, yMEHHUE BBIIBUTATh U ONPOBEPIaTh
TUIIOTE3bl HEMOCPEACTBEHHO UCTIOIB3YIOTCA MTPU PELICHUU 33]1a4 €CTECTBEHHO-HAYYHOTO
[IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Ilens ocBoenus mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha yriiyOJI€HHOM
YpPOBHE — pa3BUTHE HMHAMBUAYAJIbHBIX CIIOCOOHOCTEH OOydYaronmuxcsi Mpu HU3y4YEHUU
TreOMEeTPHH, KaK COCTABIIIONIEH MpeaMEeTHON obmactu «MaTtemaTnka U HH(HOPMAaTHKa
yepe3 o0ecrieyeHue BO3MOXKHOCTH MPUOOPETEHUsS U UCIOJIb30BaHUs Oosiee TiyOOoKHUx
F€OMETPUYECKHUX 3HAHUMU U ACHUCTBUM, CEeNU(UUHBIX T€OMETPUU, U HEOOXOIUMBIX IS
YCHEIIHOTO0 MPO(PECCHOHAIBHOIO 00pa30BaHMs, CBSI3AHHOIO C HMCIHOJIb30BAaHUEM
MaTeMaTUKH.

[IpuopuTeTHBIMU 3aayaMud  Kypca TeOMETpHM Ha yriayOJEéHHOM ypOBHE,
PacIIMPSIOUIMMH U YCUJIMBAIOIIMMU Kypc 6a30BOT0 YPOBHS, SBJISIOTCS:

pacUIMpEeHHE MPEACTaBICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM KyJIbTYPBHl H
(GbopMUpOBaHHE OCO3HAHUS B3aUMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHUE MPEACTABIECHUS O MPOCTPAHCTBEHHBIX QUTYpax Kak O BaKHEHUIINX
MaTE€MaTUYECKUX MOJIENSAX, IMO3BOJSIOMIMX OINHCHIBATH W M3y4aTh pa3HbIC SBICHUS
OKPYXAaIOIIEr0o MHpa, 3HAHHWE TMOHATUWHOIO ammapata no pasueny «CrepeomeTpus»
y4eOHOT0 Kypca reOMeTpHH;

(dopMupOBaHHE YMEHUS BJIAJ€Th OCHOBHBIMHU IMOHSATHSIMH O MPOCTPAHCTBEHHBIX
durypax ¥ UX OCHOBHBIMM CBOWCTBAMHM, 3HAHHE TeopeM, GOpMYyJd MU yMEHUE
WX TPUMEHSTh, YMEHUS JOKa3bIBATh TEOPEMbl U HAXOJUTh HECTAHIAPTHBIE CIOCOOBI
pelieHus 3a1ay;

(dbopMHpOBaHKE YMEHHUS PACIIO3HABATh HA YEPTEXKAX, MOACISIX U B PEAIbBHOM MHUPE
MHOTOTPAHHUKH U TeJla BpalleHUsl, KOHCTPYUPOBATh T€OMETPUUECKHE MOJIEIIN;

(dopMHpOBaHWE TIOHUMAHUS BO3MOXHOCTH aKCHOMATHYECKOTO IOCTPOEHUS
MaTEeMaTUYeCKUX Teopuid, (OPMHpPOBAHWE TOHUMAHUS POJU  AKCUOMATHKHU IPU
MIPOBEICHUHU PACCYKJICHUN;

dbopMHpoBaHHE yMEHUS BIAAETh METOJAaMU JOKAa3aTelbCTB W aJIrOPUTMOB
pelIeHMs, YMEHUs UX MPUMEHATb, NPOBOAUTH JIOKa3aTeNIbHbIE PACCYXKACHUS B XOJI€
pELIEHUsS] CTEPEOMETPUUECKUX 33/1a4 U 33/1a4 C MPAKTUYECKUM COJEPKAHHUEM,
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dbopMHpoBaHUE MPEICTABICHUS O HEOOXOJUMOCTH J0KA3aTeIbCTB MpPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUA M POJIM AKCMOMATUKH B IPOBEACHHM JIETYKTHBHBIX
paCCyXICHU;

Pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOydarolmuxcsi,  TO3HABATENbHOM  AKTUBHOCTH,  HCCIEAOBATEIbCKUX  yYMEHHIH,
KPUTHUYHOCTH MBILIJICHUS, THTEPECA K U3YUYCHUIO TEOMETPUU;

dopMupoBanre QyHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh MPOSBICHUSI TE€OMETPUUYECKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH
B PEAIbHBIX JKU3HEHHBIX CUTYalUAX U IPU U3YYEHUH JPYTHX Y4EeOHBIX MPEIMETOB,
IIPOSIBJIEHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEN, MOAEIUPOBAHUS PEAIbHBIX CUTYAIUH,
VICCJIEIOBAHMSI IOCTPOCHHBIX MOJIEIEH, HHTEPIIPETALMHU [TOJIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU  COZEpKATEIbHBIMUA JIMHUSIMH ~ y4eOHOro kypca «l'eomerpusi»
B 10-11 «kmaccax saBusirorcs: «lIpsimMble ¥ TJIOCKOCTM B HPOCTPAHCTBEY,
«MHororpanHukn», «Tena BpameHus», «BEeKTOpbl U KOOpAUHATHI B IPOCTPAHCTBEY,
«/IBM>KEHHSI B TPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHME «YyMETh ONEPHPOBATH
MOHSATUSIMUY», PEJICBAHTHBIX T€OMETPUU HA YIIIyOJEHHOM ypoBHE oOyuenus B 10-11
KjlaccaX, OTHOCUTCSI KO BCEM COJAEpXKaTelbHbIM JIMHUSAM y4eOHOro Kypca, a
(dbopMHpOBaHUE JIOTUYECKUX YMEHUN pactpenesnsieTcs He TOJbKO MO COJAepKaTeIbHbIM
JUHUSIM, HO W 10 roaaMm oOyuenus. ConepkaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE
NpEeIMETHBIM  pe3yJibTaTaM  ocBoeHus  DenepasibHOW  pabodeil  MpPOrpamMmbl,
pacnpenesi€éHHbIM 0 TofaM OOYyYeHUs, CTPYKTYPUPOBAHO TaKUM 0OOpa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIUIHAIBHBIM  BompocaMm oOydamluecs o0palainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJCHUE FEOMETPUYECKUMHU TOHATUSIMHA
U HaBbIKAMU IMOCJIEIOBATEILHO U IMOCTYNATEIbHO, C COOJIIOJICHHEM MPUHLIHUIA
MPEEeMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIOYATh B OOIIYI0 CHCTEMY I€OMETPUYECKHX
OpEICTaBICHUNA OO0ydYaromMxcs, pacmupsiss u yruyonsas e€, o0pazys MNpodyHbIe
MHOECTBEHHBIE CBA3U.

[lepexon Kk M3y4eHUI0 TeOMETPUU Ha YTIyOIEHHOM YPOBHE MO3BOJISET:

co3aaTh ycinoBus 1 AuddepeHnuanun 00yyeHus, MOCTPOSHUs UHIMBUIYaTbHBIX
o0Opa3oBaTeNbHBIX HPOrpaMM, OOECHeUHUTh YriayOnEHHOE H3yUYeHHE TIeOMETPUUKAK
cocTaBsioleil yueOHoro npeamera «MaTemaTukay;

MOJIFOTOBUTH OOYYAIOIIMXCS K MPOAOKEHUIO M3YyUEHUST MATEMaTUKU C YYETOM
BbIOOpa Oynymiel mpodeccuu, obecrednBas MPEEMCTBEHHOCTh MEXAY OOIUMU
npodeccruoHanbHbIM 00pa30BaAHUEM.

Ha uzyuenue yuebHoro kypca «I'eomeTpus» Ha yriayOJIeHHOM YPOBHE OTBOAUTCS
204 yaca: B 10 xmacce — 102 yaca (3 waca B Henemwo), B 11 kmacce — 102 yaca (3
gaca B HEJIEIIIO).

38



OepnepanbHas padbouas nporpamma | Maremaruka. 10—11 knmaccewl (yriayOiaEHHBIN ypOBEHbD)

COJAEPXKXAHUE OBYUEHUA

10 KJIACC

IIpsiMbIe ¥ VIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE MOHATUSL CTepeoMeTpuH. Touka, mpsiMasi, IUIOCKOCTb, IMPOCTPAHCTBO.
[TonsiTue 06 akCMOMaTUYECKOM IMOCTPOECHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U
CJICJICTBHS U3 HUX.

B3anmHoe pacnosiokeHue IpsAMBIX B IIPOCTPAHCTBE:  IE€PECEKAIOLINECH,
IapajulesIbHblE M CKpeIIMBaroIuecs npsMble. [Ipu3Haku CKpEIMBAIOIIMXCS MPSMBIX.
[TapajuienbHOCTD MPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: IAPAJUICIIBHBIE IPSMBICB
IIPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPSAMBIX, NAPAUIEIBHOCTD NMPSIMON U IJIOCKOCTH.
[TapamnenbHoe M IEHTpaAJbHOE MPOEKTUPOBaHHE, H300paxeHue ¢uryp. OCHOBHbBIE
CBOMCTBA TapajuIeIbHOTO MpoekTHpoBaHus. M3oOpaxkenue Quryp B mnapaiieabHON
IPOCKIHMHU. YTJIbl C COHANPABICHHBIMM CTOPOHAMH, YIOJ MEXAY IPSMBIMU
B IpocTpaHcTBe. [lapamuienbHOCTh IIIOCKOCTEN: NapajuleibHbIe IUIOCKOCTH, CBOWCTBA
napaJiebHBIX MII0CKOCTeH. [Ipocrelimue nmpocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH:
TETpadp, NapAJIEICIUIIE, IOCTPOCHUE CEUEHUN.

[leprieHIUKYISPHOCTh NPAMOM M IUIOCKOCTH: NEPHEHAUKYISPHBIE IPSMBIEB
IIPOCTPAHCTBE, INpPsAMBIEC MAPAIIICIbHbIE U NEPIEHANKYJSIPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHINKYJIPHOCTA MPSIMOM M IIJIOCKOCTH, TEOPEMA O IMPSMOW IEPIEHANKYISPHOU
wiockocTd. OpToroHanpHOE MNpoekThpoBaHue. [leprneHauKynslp W HAaKJIOHHBIE:
pacCTOAHUE OT TOYKHU A0 IJIOCKOCTH, PACCTOSTHUE OT MPSMOU 10 IUIOCKOCTH, MPOEKIUs
burypsl Ha IJIOCKOCTb. [leprieHIUKYISIPHOCTD IJIOCKOCTEH: IIPU3HAK
NIEPIICHIUKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NepneHaAuKyIspax.

Yrisl B IPOCTPAHCTBE: YroJl MEXKIY MPSIMOM M INIOCKOCTBIO, ABYTPAHHBIA YTOJI,
JIMHEWHBIA yTOJ IBYTPaHHOTO yria. TpEXrpaHHbIi U MHOrorpaHHbie yribl. CBOMCTBa
IUIOCKUX YIJIOB MHOTOrpaHHoOro yria. CBOWCTBa IUIOCKMX M JIBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB M CUHYCOB JIJII TPEXTPAHHOTO YTJa.

MHoOrorpaHHuKH

Bubl MHOrOrpaHHUKOB, pa3BEpTKa MHOTOrpaHHUKA. [Ipu3ma: n-yrosbHas npusma,
npsiMasi M HAaKJOHHAs TMPU3MbI, OOKOBas M TMOJIHAsI TOBEPXHOCTh MPHU3MBI.
[Tapanmnenenunen, npsAMOYTroJIbHBIN NapajulesIeNuUIIe] U ero cBoicTBa. Kparuanime mytu
Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHCTBeHHas Teopema
[Tudaropa. [Tupamuaa: n-yrojibHasi mMpaMujia, NMpaBWIbHAs U yCEUEHHAS] MUPAMUIBI.
CpoiictBa pébep u OOKOBBIX TpaHed mMpaBWIbHOW mUpamuabl. [IpaBuiibHBIE
MHOTOTPaHHHMKH: MpaBWIbHAsg TMpU3MA W TMPaBWIbHAS NOUpPaMHAQ, MPABUIIbHAS
TpeyroJibHasl MUpaMUJa U MPAaBUIbHBIN TeTpadap, KyO. I[IpencraBnenre o nMpaBUIbHBIX
MHOT'OIPaHHUKAX: OKTa3Ip, JOACKAYAP U UKOCAIP.

Boluncienue 31eMeHTOB MHOTOTPAaHHHUKOB: pé€Opa, AuaroHaiu, yriel. [lnomans
OOKOBOI MOBEPXHOCTU U MOTHOW MOBEPXHOCTH MPSIMOM MPU3MBI, IUIOIIA/Ib OCHOBAHUI,
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TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMO Tipu3Mbl. [1nomaas 60K0BOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABWIBHON MUPaMU/Ibl, TEOPEMA O IJIOIIAIN YCEUEHHOU MUPaAMUJIBI.

CummeTpus B TIPOCTpaHCTBE.  DJEMEHTbl  CHUMMETPUU  MPABUIIbHBIX
MHOrOTpaHHUKOB. CHUMMETpUsi B  MPaBWIBHOM MHOTOTPAHHHUKE: CHUMMETPHUSA
napajuiesienunena, CUMMETPUS MPABUIBHBIX MPU3M, CUMMETPHUS MPABUIBLHOU
NUPaMUIbI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOM BEKTOD, JJIMHA HEHYJEBOI'O BEKTOPA,
BEKTOPbI KOJUIMHEAPHBIE, COHAIPABICHHBIE W MPOTUBOIIOJIOKHO HANPABICHHBIC
BEKTOpbl. PaBeHCTBO BEKTOPOB. [I€WCTBHUS C BEKTOpaMU: CJIOKEHHUE W BBIUMTAHUE
BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha yucio. CBolcTBa
CJIO’)KEHHMSI BEKTOPOB. CBOICTBAa YMHOKEHUS BEKTOpA Ha yncio. [IoHsTHE KOMIIIIaHApHBIE
BeKTOpBI. [Ipu3Hak kommaHapHOCTHM TpEX BEKTOpOB. [IpaBuino napasutenenunena.
Teopema 0 pa3iioKEeHUHU BEKTOpa 110 TPEM HEKOMIUIAHAPHBIM BeKkTopaMm. [IpsmMoyrosbHas
cuctemMa KoopAauHart B mpoctpaHcTBe. Koopaunatel BekTopa. CBsI3p  MEXIy
KOOpJIMHATaMH BEKTOpPA W KOOPAMHATAMM TOYEK. YTOJ MeXay BekTopamu. CkanasipHOe
IIPOU3BENACHUE BEKTOPOB.

11 KJIACC

Tena BpalmieHus

[TousTHSA: MAMHAPUYECKAS TOBEPXHOCTh, KOHUYECKAst TOBEPXHOCTH, cheprueckast
MOBEPXHOCTh, oOOpasylomue TMOoBepXHOCTeH. Tena BpamieHuWs: TUIMHAP, KOHYC,
yceu€HHBI KOHYC, cepa, map. BzaumHoe pacnonoxxkeHue cdepsl U TIOCKOCTH,
KacarebHas IIIOCKOCTh K chepe. M3o0paskeHue Tel BpalleHus Ha II0CcKocTu. Pa3BépTka
HUIMHApa U KoHyca. CumMeTpus cepsl U mapa.

O6béM. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 06 00bEME MPAMOYTOIBLHOTO
napaienenunena u ciaeactBus u3 He€. OObEM NpsIMOM M HAKIOHHOW MPHU3MBI,
MUTUHAPA, TUpaMuabl 1 KoHyca. O0BEM 11apa 1 apoBOro CErMeHTa.

KomOuHanmu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BrimcanHas B MIJIAHID,
onucaHHas okoJio nuinHapa. [lepeceduenne cdepsl 1 mapa ¢ miockocTbio. Kacanue mapa
u cdepsl WIoCcKocThi0. [loHATHE MHOTOTpaHHUKA, OMUCAHHOTO OKOJIO cephl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

[1nomaapr MOBEpXHOCTH IIUIIUMHIPA, KOHYCa, IoIaab chepsl u e€ yacteid. [Togodue
B npocTtpanctBe. OTHOIIEHHE 00BEMOB, TUIOMACH MOBEPXHOCTEH MOMOOHBIX (GUTYP.
[IpeoOpazoBanre  mogobusi, roMoTeTus. PelmieHwe 3agad  Ha  IUIOCKOCTH
C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHnue cedeHWit MHOTOTPAaHHUKOB W TEJl BPAIICHUS: CEUYCHHS IMJIMHIPA
(mapayuienbHO Y MEPIICHIUKYJISIPHO OCH), CEUEHHUS KOHYca (MapajljielbHO€ OCHOBAHUIO U
MPOXOJIAIEe Yepe3 BEpIIMHY), CEUEHHUs IIapa, METOJbl MOCTPOCHUS CEUYCHUH: METO]
CJI€I0B, METOJI BHYTPEHHETO MPOESKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MIIOCKOCTH.
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BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpocTtpancTtBe. Omnepanuy Haj BEKTOpamMu. BEKTOpHOE yMHOKEHHE
BEKTOpOB. CBOMCTBa BEKTOPHOTO yMHOXEHHs. lIpsiMoyrosnbHas cucreMa KOOpJIuHAT
B nnpoctpancTBe. Koopaunats! Bektopa. Pasnoxenue Bekropa no 6aszucy. Koopaunatao-
BEKTOPHBIN METOJ U PEILIECHUN F'€OMETPUUECKHUX 3a/1a4.

J{BMKEHUS B IPOCTPAHCTBE

JIBvkenus npoctpancTBa. OtoOpakenus. J[Brmkenus u paBeHCTBO duryp. OOmue
CBOWCTBA JBWKECHUWA. BHIbl JNBWKEHUN: NapajUIeIbHbIA TIEPEHOC, LEHTpaJIbHAsS
CUMMETpPHS, 3€pKaJIbHAasi CUMMETpHS, MOBOPOT BOKpyr mnpsmoi. IIpeoOpazoBaHus
nono6wus. [psimas u chepa Diinepa.

INPEAMETHBIE PE3YJIBTATBI

K konmy 10 kiaacca oOydaromuics HayqYUTCs:

cBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHITHSIMH CTEPEOMETPUU MPHU PEIICHUN
3aj1a4 ¥ MPOBEJICHUH MAaTeMaTUYECKUX PaCcCyKICHU;

NPUMEHSTh AKCUOMBI CTEPEOMETPHUH M CJEJICTBUS W3 HUX TMPU PEIICHUU
reOMETPUUECKUX 33/1a4;

KJaccu(UIUpoOBaTh B3aUMHOE pACIOJIOKEHHWE TMPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U IMJIOCKOCTEW B IPOCTPAHCTBE;

CBOOOJHO ONEPHUPOBATh MOHSATUSIMH, CBI3aHHBIMU C YIJaMH B MPOCTPAHCTBE:
MEXy MPSMBIMU B IIPOCTPAHCTBE, MEXKTY MPSIMOI U TIIOCKOCTHIO;

cBOOOIHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHHMKOB (TIpH3Ma, MHpaMUa,
pSAMOYTOJIBHBIN Mapajuienenumnen, Kyo);

KJIaccu(UIMpPOBaTh MHOTOTPAHHUKY, BEIOUpAast OCHOBAHUS [Tl KilacCH(pUKaLuu;

CBOOOJHO OIEpPUPOBATh MOHATUSAMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAHHHKOB
IUIOCKOCTBIO;

BBITOJIHATD NapajliebHOE, IEHTPATbHOE U OPTOTOHAIBHOE MMPOSKTUPOBAHHUE (HUTYP
Ha MJIOCKOCTb, BBIMOJIHATH H300paxeHus (GUTyp Ha MIOCKOCTH;

CTPOUTH CEYEHUS MHOTOTPAaHHHKOB pa3jIMYHBIMH METOJAMHM, BBIMOIHATH
(BBIHOCHBIC) TNIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUJ CBEPXY,
cOOKy, CHU3Y;

BBIUHCIIATh IUIOIMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, NHUPaMHUIA),
T€OMETPUUECKUX TEJ C IPUMEHEHHEM (popmyT;

CBOOO/HO ONEPHPOBATh MOHATUSAMHU: CHMMETPUS B MPOCTPAHCTBE, LEHTP, OChH
Y TNIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI;

CBOOOJIHO  ONEpUPOBAaTh MOHATHUAMH, COOTBETCTBYIOLUIMMH  BEKTOpamM U
KOOpAMHATaM B IIPOCTPAHCTBE;

BBITIOJTHSATH IEHCTBUS Ha/l BEKTOPAMU;

pemaTh 337a4d Ha J0Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOLICHUNA M HAaXOXICHUE
IE€OMETPHUYECKUX  BEJIWYHMH, TPUMEHAS M3BECTHbIE METOAbl TpPU  pEIICHUU
MaTeMaTHYECKUX 3a/1a4 TOBBIIIIEHHOTO M BBICOKOTO YPOBHS CJIOKHOCTH;
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OPUMEHSATh  MPOCTEHIMEe  MNpOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

U3BJICKaTh,  MPEOOpPa30OBBIBATH u UHTEPIPETUPOBATH uH(dOpMaIU00
IMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEACTABICHHYI0O Ha 4YepTexkax u
pUCYHKaX;

NPUMEHATh TOJYYeHHBbIE 3HAHUS Ha TNPAKTUKE: CPAaBHUBATh M AHAIM3UPOBATH
peanbHble CUTYyalluH, MPUMEHSTh U3YYEHHBIC TMOHSTHS B MPOLECCE MOMCKA PEIICHUs
MaTeMaTu4yecku chOpMyIUPOBAHHOM MTPOOIEMBbI, MOJIEIMPOBATh PEaIbHbIE CUTYaIIMH Ha
A3bIKE TEOMETPHUM, HCCIENOBaTh IOCTPOCHHbIE MOJEIM C  HCIOJb30BAaHUEM
r€OMETPUYECKUX MOHATUI U TeOpeM, anmnapara ajreopbl, permaTth NpakTHUYeCKUe 3aauu,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUUYECKUX BEITUUHH;

UMETh MPEACTABICHHUS] 00 OCHOBHBIX 3Talax pa3BUTHUS FEOMETPUM KaK COCTaBHOM
yacTu QyHIaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiacca o0yyaromuiics HayqYuTCs:

CBOOOTHO OMIEPUPOBATH MOHSITUIIMH, CBI3aHHBIMU C IMJTMHIPUUECKOM, KOHUYECKOM
U c(hepuvecKoil MOBEPXHOCTSIMHU, OOBICHATH CIIOCOOBI MOJTYUECHHUS;

OTIEpUPOBATH TIOHITHSIMH, CBI3aHHBIMU C T€JIAMHU BPAIICHUS: TIUJTUHAPOM, KOHYCOM,
chepoii u mapowm;

pacno3HaBaTh Teja BpalleHus (IMIMHIP, KOHYC, cdepa U 1map) U 0ObICHAITh
CIOCOOBI MOTYYEHHS TEJ BPAILLCHUS;

KJIACCU(HUIIMPOBATH B3aUMHOE PACIIONIOKEHUE CPEPHI U TNIOCKOCTH;

BBEIYHCIISATh BEIMYUHBI AJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAIEHUs, OOBEMBI U
IUIOLIAAM MOBEPXHOCTE MHOTOTPAaHHUKOB M TE€J BpAIEHUS, T'€OMETPUUYECKUX TEJIC
npuMeHeHueM QopmyIr;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C KOMOMHAIUSIMU TEJ BpaIllEHUs
Y MHOTOTPAaHHUKOB: MHOT'OTPaHHUK, BIIMCAHHBIN B cepy U OMUCAHHBIN OKOJIO chephl,
ctepa, BIIMCaHHAs B MHOTOTPAaHHUK WUJTU TEJIO BpAIllCHHUS;

BBIYHUCIIATh COOTHOIICHUS MEXIy IUIONIAISIMH TOBEPXHOCTEH M 00bEMamMu
IMOJOOHBIX TEN;

U300pakaTh U3ydaeMble (PUTYpBI, BBITOJHATH (BBIHOCHBIC) IUIOCKHUE YEPTEXKH U3
PUCYHKOB MPOCTBIX OOBEMHBIX PUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHHUS Tell

BpaIICHUS;

U3BJIEKaTh,  MHTEPIIPETUPOBATH u npeoOpa3oBbIBAThH uHdopMaIuoo
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUrypax, NPEACTABICHHYIO Ha YepTexkax u
PUCYHKaX;

CBOOO/IHO ONIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPALNK HaJ BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOU CHUCTEME KOOPAVHAT;

pemarb reOMETPUYECKME 3aJa4d HA BBIYMCICHUE YIVIOB MEXKIY IPSMBIMU U
IJIOCKOCTSAIMM, BBIYMCJIIEHUE PACCTOSIHUM OT TOYKHM JI0 IUIOCKOCTH, B LEJIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPANHATHOIO METO/IA ITPU PELICHUY;
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CBOOOJIHO OINEPUPOBATH MOHATHUSIMH, CBI3AHHBIMU C JIBUKEHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUI;

BBITIOJIHSTh M300paK€HUsI MHOTOTPAHHUKOM U TEJ BPAILEHUS MPU MapaieIbHOM
NEPEHOCE, NEHTPAIBHON CUMMETPHH, 3€pKAJIbHOW CUMMETPHUH, P MOBOPOTE BOKPYT
npsIMOii, MpeoOpa3oBaHUs OI00US;

CTPOUTh CEYEHHS] MHOIOTPAaHHUKOB U TeJl BpAICHMS: CEUEHUS UWIMHApA
(mapayienTbHO ¥ NEPIEHIUKYJIISIPHO OCH), CEUeHUs KOHYca (MapauieibHOe OCHOBAHUIO U
IPOXO/IsIlee Yepe3 BEPILMHY), CEUCHHUS 11apa;

MCITIOJI30BaTh METO/bI TOCTPOEHUSI CEYEHUN: METOJ CIIE0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHUSI, METOJ] TIEPEHOCA CEKYIIEH TIIOCKOCTH;

JI0OKa3bIBaTh FEOMETPUUYECKHUE YTBEPKICHHUS;

MPUMEHSATh TeOMETpUYecKrue (akThl NJIsi PEUICHUS CTEPEOMETPUYECKUX 3a/ad,
IPEANOIATAI0IINX HECKOJIBKO IIIArOB PEIIEHUs, €CJIM YCIOBUS NPUMEHEHUS 3aJaHbIB
SIBHOM W HEsABHOU dopme;

peraTh 3a/ladyu Ha JI0Ka3aTeIhCTBO MAaTEMaTUYECKUX OTHOIICHWA M HaXOXIECHUE
r€OMETPUYECKHUX BEJINYMH;

NPUMEHSTHh IPOTPAMMHBIEC CPEJICTBA U DIEKTPOHHO-KOMMYHHUKAIITMOHHBIE CHCTEMBI
[P PELICHUU CTEPEOMETPUUECKUX 3a/1aY;

MPUMEHSATh TOJyYEHHbIE 3HAHUS Ha TPAKTUKE: CpPaBHUBATH, aHAIM3UPOBATH H
OIICHUBATh PEAbHBIC CUTYAIlNH, IPUMEHSITh U3yUYCHHBIC TTOHITHS, TEOPEMBI, CBOMCTBA
B IIpollecc€ IMOMCKAa peUIeHUus MaTeMaTU4YecKd CHOpMYyIUpPOBAHHON MpPOOIEMBI,
MOJICJIMPOBATh PEAbHBIE CUTYallMM Ha S3bIKE T€OMETPHUH, HUCCIEAOBATh MOCTPOCHHbIE
MOJIENIA C MCTOJIB30BAHMEM T€OMETPUUECKUX MOHSATHH M TEOpeM, allrapara ajreOphl,
penaTh NpakTUYECKUE 3a7a4i, CBSI3aHHBIE C HAXO0XKIEHUEM I€OMETPUUYECKUX BEJIMYNH;

MMETh MPEACTABICHHUSI 00 OCHOBHBIX 3Tanax pPa3BUTHUS F€OMETPUM KaK COCTaBHOM
yacTu yHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.
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10 KJIACC
Ha3Banue KonmaectBo OCHOBHBIE BUJIBI JEATETHHOCTH
OcHOBHOE cofiepKaHHE
paszena (TeMbl) Kypca 4acoB yJanmxcs
BBenenue B crepeoMeTpHIo 23 OCHOBHBIE TPOCTPAHCTBEHHBIC OmnpenensiTeh MIOCKOCTh Kak QUrypy,

burypsl.
IloHATHA CTEpEeOMETPUN: TOUKA,

npsiMasi, IOCKOCTb, TPOCTPAHCTBO.
OcHoOBHbIE NTpaBUIa U300paKESHUS

Ha PUCYHKE TUIOCKOCTH, TapaJUIeITbHBIX
MPSMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka.

[lonsaTus: mepecekaromuecs mioCKOCTH,
NepeceKaroIrecs MpsMasi U TUIOCKOCTB;
MOJIyTIPOCTPAHCTBO.

MHororpaHHuKH, U300paxeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIeCTBYIOIINX 00BEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBHIE
CJIEJICTBUS U3 HUX.

CriocoOslI 3a1aHuUs IPSIMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE.
O0603HaueHUS MPSMBIX U TUIOCKOCTEH.
Ceuenus. U3o0pakeHne ceueHnui

B KOTOPOU BBINOJIHSAETCS UIAHUMETPHUSL.
JlenaTp nmpocTenme J0rndecKue
BBIBOJIbI N3 AaKCUOMATUKH TIJIOCKOCTH.
[TpuBOAUTH MPUMEPHI PEATTBHBIX
00BEKTOB, HICATN3AINEH KOTOPHIX
ABJISIFOTCS AKCHOMBI T€OMETPUHU.
N3y4aTh, NpUMEHSTH IPUHIUIIBI
MMOCTPOEHHUS CECUCHUI.

Hcnonb30BaTh AJ1s TIOCTPOEHUS
CEUECHUH METOJI CJIEIOB, METO/T
BHYTPEHHETO MPOCKTUPOBAHUS, METO]T
MEPEHOCA CEKYIIEH IIIIOCKOCTH.
PemaTte crepeoMeTpuyecKkue 3a1auu:
Ha OIpEJICIICHUE BUJA CEYCHUS U
HAXOXJICHUE €0 IUIOMIAJIN.
AKTyanu3upoBath (HaKThl U METObI
TUIAHUMETPHUM, PEJICBAHTHBIC TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonb30BaTh Npu peICHUHA 3a1a4
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NUPaMUJIBL, KyOa U MPU3MBbI, KOTOPHIE
IPOXOJAT yepe3 ux peopa.
N3o06paxkeHue nepecedeHus
ITOJIyYEHHBIX IUIOCKOCTEM.
PackpairBanue MoCTpOEHHBIX CEYEHHI
Pa3HBIMU [IBETAMH.

Meron cnefoB i1l HOCTPOSHUS
ceyeHuil. CBOMCTBaA NEpECEUECHHI
IPSAMBIX U II0cKocTe. [locTpoenue
CEUYeHUH B MUpaMuze, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEW U 3aIKCh 1IaroB
OCTPOECHUSI.

[ToBTOpEHUE MIIAHUMETPUH.

Teopema 0 mponopIMOHATBHBIX
otpeskax. [logoOue TpeyroabHUKOB.
Teopema Menenast. Pacuérsl

B CEYEHUSX HAa BBIHOCHBIX YEPTEXKAX.
Hcropust pa3BUTHS ITTAHUMETPUU

U CTEPEOMETPUU

CIIEYIOIIME MIITAaHUMETPUIECKUE (HaKThI
Y METOJBI:

Teopembl Daneca u

0 NPONOPLIMOHAIBHBIX OTPE3KaX.
ANTOpPUTM JAENIeHUs OTpe3Ka

Ha n paBHBIX yacTel. Teopema
Menenas.

PaBHOOEIpEHHBIN TPEYTOJIBHUK.
PaBHOCTOPOHHUI TPEYTOJIBHUK.
[IpsAMOYTOJIbHBIN TPEYTOJIbHUK.
CBOMCTBO CpeHeN JIMHUU
TpeyrojbHuKa. CBOMCTBO OUCCEKTPHUCHI
yriia TpeyrojpHuka. CBOMCTBO MEINaH
TPEYTOJIbHHUKA.

[Tpu3naku no1o0Us TPEyroJbHUKOB.
[Tonyuats npencraBiaeHus 0o
OCHOBHBIX ATallax pa3BUTHS T€OMETPUH
KaK COCTaBHOM yacTu PyHIamMeHTa
pa3BUTHUA TEXHOJIOTUM

B3aumMHoe pacrionoxenune
MPSIMBIX B IPOCTPAHCTBE

B3anmHoO€e pacronoxeHue npsiMbIx

B IpoCcTpaHCcTBe. CKPEIUBAIOIINECS
npsmele. [Ipu3Haku ckpemuBarOmuXCcs
IPSIMBIX.

[TapannensHble psiMbIe

Knaccudunuposats B3auMHOe
PACIIOJIOKEHUE MTPSIMBIX

B IIPOCTPAHCTBE, HILTFOCTPUPYSI
PHCYHKaMH U TIPUBOJISI IPUMEPBI
W3 peajbHOU KU3HU.
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B IIpOCTpaHCTBE. Teopema

O CYILIECTBOBAHUH U €JUHCTBEHHOCTH
IIPSIMOU MTAPAITIENBHON JaHHON
IIPSMOU, TPOXOIAIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeKALEN

HA TaHHOW IIPSMOM.

JlemMa 0 nepeceueHny napaIenbHbIX
IIPSAMBIX IIOCKOCTHIO. [TapannenbHoCTh
TpEX npsAMbIX. Teopema o TpEx
napajyieIbHbIX NPSIMBIX.

TeopeMa 0 CKpeIMBAOIINUXCS TPSMBIX.
[TapamienpHOE IPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA NapaJIEIbHOTO
npoekTupoBanus. Mzo0paxenue
pasHbIX (GUTYp B MapajieNbHON
IIPOEKIUU.

LlenTpanbHas npoeKuus.

VYron ¢ coHanpaBJIEHHBIMUA CTOPOHAMMU.
Yron Mexny npsiMbIMHU.

3ajaun Ha T0Ka3aTesIbCTBO U
HCCIIEIOBAHNE, CBSI3AHHBIC

C PacIoJIOKEHUEM MPAMBIX

B IIPOCTPAHCTBE

JI0Ka3bIBaTh TEOPEMY

O CYIIECTBOBAaHUHU U €IUHCTBEHHOCTU
rapauieIbHON MPSIMOM, MPOXOISIIEN
yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)KAIEW Ha IPYTrOr MPSIMOM; JIEMMY

0 MEPECEUCHUU MIOCKOCTU JBYMSI
rapasuieIbHBIMU MPSIMBIMU;, TEOPEMY

0 TPEX mapaUIeIbHbBIX MPSIMBIX.
Jloka3bIBaTh IIpU3HAK
CKPEILUBAIOIINXCS MPAMBIX, TEOPEMY
0 CKPEIIUBAIOIIUXCS TTPSMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABJICHHBIMUA CTOPOHAMM.
OOBICHATD, UYTO HA3BIBACTCS
napajuieIbHBIM U [IEHTPaIbHBIM
IIPOCKTUPOBAHUEM U KaK BBITIOTHSACTCS
MIPOCKTUPOBAHKE PUTYP HA IIIOCKOCTb.
JIoKa3pIBaTh CBOMCTBA MapajlIeIbHOTO
MIPOEKTHUPOBAHUSI.

N3obOpaxkats B mapauieabHON
MIPOEKIINU Pa3HblE TEOMETPUUECKHE
burypsi.

Pemats ctepeomeTpuueckre 3aaaun
Ha JI0KA3aTeJIbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPAMBIX
B MPOCTPAHCTBE.
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[IpoBoauTh TOKA3aTEIbHBIE
paccykJeHus MpU PELICHUN
reOMETPUUYECKUX 3aJa4, CBSI3aHHBIX
CO B3aUMHBIM PaclOJI0KEHUEM
IPSIMBIX B IPOCTPAHCTBE.
CpaBHHBaTh, AHAIM3UPOBATH U
OLICHUBATh YTBEPKJIEHUS C LIEIIbIO
BBISIBJICHUSI JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHUI.
MopennpoBaTh peajgbHbI€ CUTYALNH,
CBSA3aHHBIE CO B3AMMHBIM
PaCIIOJIOKEHUEM MTPSIMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPHH.
HccnenoBarb MOCTPOCHHBIE MOJIENN
C UCTIOJIb30BAHUEM I'€OMETPUUYECKUX
NOHSATUHI U TEOPEM, anmapara ajareopsl,
1IU(POBBIX PECYPCOB.

[TonyuaTe ipeacTaBiacHue

0 UEHTPAJIbHOM ITPOECKTUPOBAHUU

1 00 ucropuu paboT MO TEOPHUH
NEPCIEKTUBbI

[TapanienbHOCTh MPSAMBIX
U TUIOCKOCTEN
B IIPOCTPAHCTBE

[TonATHA: MapaUIEIbHOCTD NIPAMOM U
IJIOCKOCTH B MPOCTPAHCTBE.

IIpr3Hak napajuieabHOCTH MPSMOU U
m1ockocT. CBOMCTBA NapaJIeIbBHOCTH

Knaccudunmposats B3auMHoe
PacIooKEHUE NPSIMOM U INIOCKOCTH
B IIPOCTPAHCTBE, IPUBOAS
COOTBETCTBYIOIIUE IPUMEPBI
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IIPSIMOU U IIJIOCKOCTH.
['eomerpruueckue 3a1aun

Ha BBIYHMCIICHUE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C NIAPAJUIEIIBHOCTBIO

MPSMBIX U TUIOCKOCTEHN B MPOCTPAHCTBE.

IlocTpoeHune ceyenus, NpOXOIAILEro
4yepes JAHHYIO NPSAMYIO Ha YEPTEKE U
[1apaJUIEJIbHOTO IPYTOU IPSAMOM.
Pacuér otHomenui. [TapannenpHas
IIPOCKLUS, IPUMEHEHUE

JUTSI TIOCTPOCHUS CeYeHUI Ky0a

Y Napajuiesienunesa.

CaoiicTBa napasuiesenuneaa u npusMsl.

[TapannensHbie ockocTH. IIpu3Hakn
MapajuIeIbHOCTH IBYX IIJIOCKOCTEN.
Teopema 0 mapajIesIbHOCTH U
€IUHCTBEHHOCTH IIJIOCKOCTH,
MPOXOIAIIEN YEPE3 TOUKY, HE
MIPUHAJIEKAITYIO JAHHOM MJIIOCKOCTH U
CJICJICTBUS U3 HEE.

CBoicTBa NapauIeNIbHbIX INIOCKOCTEM:
0 MapaJuIEIbHOCTH MPSIMBIX
IIEPECECUEHHUSI IPU NIEPECEUCHUU ABYX
MapajuIeNIbHBIX IJIOCKOCTEN TPEThEW;
00 0Tpe3Kax mapayiyIeIbHBIX MPSIMBIX,
3aKIIFOUYEHHBIX MEXY ITapaieIbHBIMU

U3 pEeajbHOU )KU3HHU.
DopMyIUpOBaTH ONIPEAECIICHUE
NapajuIeNIbHBIX NPSIMOM U INTIOCKOCTH.
Jloka3bIBaTh IpU3HAK

0 MAPAJUIENBHOCTH NPSIMOM U
IIJIOCKOCTH; CBOMCTBA MAPAIIIENBHOCTH
IPSMOM U TIOCKOCTH.

Pewrars crepeoMerpuueckue 3a1aun
BBIYMCIIEHUS U JOKA3aTEIbCTBO,
CBSI3aHHBIE C ITAPAIIIETBHOCTBIO
IIPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.
Pemats npaktryeckue 3amaumn

Ha [TOCTPOCHUE CEUEHUM Ha YEPTEkKAX
TETpasApa U napajieicnuIeaa.
Pewrars crepeomerpuueckue 3a1aun,
CBSI3aHHBIE C IOCTPOEHUEM CEUYECHUIN
IIJIOCKOCTBIO.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

IIPU PELICHUHU T€OMETPUYECKUX 3a1a4
CBS3aHHBIX C I1aPaAJUIEIBHOCTBIO
IIJIOCKOCTEHN.

CpaBHUBaTh U aHATU3UPOBATH
peabHbIE CUTYAlUH, CBA3aHHbIE

C ApaJUIEIIbHOCTBIO MIPSIMOU U
IIJIOCKOCTHU B IIPOCTPAHCTBE;
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IIJIOCKOCTSIMU; O IIEPECEYEHUH NPSIMOM
C IByMsI ITapaJIJIENIbHBIMU IIJIOCKOCTSIMU

MOJIEIUPOBATh pEeAIbHbIE CUTYyAIUH,
CBSI3aHHBIE C MTAPAJUIEIIBHOCTBIO
NPSIMOYM U TIJIOCKOCTH B ITPOCTPAHCTBE,
Ha S13bIKE TEOMETPUU

IleprieHIMKYISAPHOCTD
OPSIMBIX U IUNIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTopenwue: Teopema [Tudaropa

Ha [JIOCKOCTH, TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U PSIMOYTOJILHOTO
napajuienenuneaa. Beraucienue 1H
OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM
napasuleJIenUunese.
[TeprieHAUKYISAPHOCTD NPSIMOU U
rockoctu. [Ipu3nak
MIEPIICHIUKYJIAPHOCTH MPSMOU U
IJIOCKOCTU. Teopema O CylecTBOBaHUU
Y €IMHCTBEHHOCTH MPSMOH,
MIPOXOSALIEH Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIICHANKYIISIPHOU
K IJI0CKOCTH. [1mockocT n
MEePIICHIUKYJISIPHBIC UM TpsiMast

B MHOTOIpaHHUKAaX.
[TeprieHAUKYISIp ¥ HAKJIOHHAS.
[TocTpoeHue nepneHauKyIIsipa

13 TOYKU Ha IPSIMYIO.

TeopeMa o0 TpEX NMEPNEHAUKYIISIPaX
(npsimast u oOpaTHasi).

AxTtyanu3upoBath (HaKThl © METOJIbI
IJJAHUMETPHH, PEJIEBAHTHBIE TEME,
MIPOBOJAUTH aHAJIOTHH.
@opMyIMpPOBATH ONPEIEICHHUS
MEPIEHIUKYJIAPHBIX MPSIMBIX

B IIPOCTPAHCTBE; OIIPEACIICHUE IPSIMOH,
IIEPIICHIUKYJIAPHOU K IUIOCKOCTH.
Jloka3bIBaTh: JIeMMY

0 NEPHEHAUKYIAPHOCTH ABYX
MapajuIeNIbHBIX MPSAMBIX K TPEThEU
IIPSAIMOM; TEOPEMBI O CBSI3U MEKIY
MIapaJuIeIbBHOCTBIO MPSMBIX U UX
MEPIEHINKYJIIPHOCTBIO K IIJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAXKAIOLILYIO
[IPU3HAK NEPIEHAUKYIISIPHOCTH IIPSIMOK
U IJIOCKOCTHU; TEOPEMY

0 CYILECTBOBAHUH U €IUHCTBEHHOCTH
MPAMOM, TPOXOISIIEH Yepe3 TaHHYIO
TOYKY U IEPIICHANKYISIPHON K JaHHON
IIJIOCKOCTH.

N3ob6paxxath B3aUMHO
NEPIEHIUKYJIISIPHBIE PAMYIO
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YT0oJ1 MEKy CKPELMBAIOLIMMUCS
npsMbIMU. [lonck nepneHauKyIIpHbIX
IIPSIMBIX C TIOMOILBIO
IIEPIIEHIUKYJISIPHBIX IIJIOCKOCTEN
OpTOroHasibHOE NPOEKTUPOBAHHUE.
[Toctpoenue ceuenuit Kkyoa, IpU3MBI,
IIPaBUIIbHOM NMMPAMHUJIBI C IIOMOLIBIO
OPTOTOHAJIBLHOU MPOEKIIMH.
CummeTpust B IpOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH. ITnockoctn
CUMMETPHUI B MHOTOT'PaHHHUKaX.
IIpu3Hak nepnes AuKyIspHOCTH
NPSIMOU U TJIOCKOCTH KaK CJIEJICTBUE
cummMmerpud. [IpaBunbHbIe
MHOTOIPAaHHHUKHU

Pacuér paccrostHuit OT TOUKH

10 1II0cKOCTH. CriocOObI OMYCTUTh
MEPIICHIUKYJISPbl: CHMMETPHS, CIIBUT
TOYKHU I10 NApaJUIEIbHOU MPSIMOM.
CaBur 1o HenapauieJIbHOU MPSMOU,
VM3MEHEHUE PACCTOSTHUMN

Y IUTOCKOCTb.

DopMyIupoOBaTh CBOWCTBO
NEePHEeHAUKYJIApa M0 OTHOLIEHUIO

K IUIOCKOCTH.

[Tonyuyats npencraBiaeHue O 3HAYCHUH
HepIeHIUKYIIsApa JUIsl APYTUX 0bacTeit
Hayku (du3HKa, JHEPreTUKa, Ja3epHbIC
TE€XHOJIOTHH ), B PEAIbHON KU3HU
(TexHUKa, OKpY’KaroIiasi 00CTaHOBKA).
Jloka3bIBaTh YTBEPKICHHUSI, CBSI3aHHbIE
C IIPOEKUMEN NPSAMOU Ha IIJIOCKOCTB,
HENEPIEHIUKYIISIPHYIO K 3TOU MPSIMOM.
Jloka3bIBaTh TEOpEMY O TPEX
NEPHEHANKYIIAPAX U TEOPEMY
00paTHYIO TEOpEME O TPEX
NEPHEHANKYIIAPaX.

[Tonyuyats npencraBieHue

00 OPTOrOHaJIbHOM MPOEKTUPOBAHUHU.
JIoka3pIBaTh TEOPEMY O MPOEKIUU
TOYKH Ha NPSIMYIO.

Pemars crepeomerpuueckue 3amaun,
CBSA3aHHBIE C NEPIEHANKYJISIPHOCTBIO
MIPSMOM U TIOCKOCTH.

Pemats npuknagHeie 3agauu,
CBSA3aHHBIE C HAXO0XKJICHUEM
F€OMETPUYECKHUX BEIUYHH.
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Pemats crepeoMeTpudecKue 3aaauy,
CBS3aHHBIC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPUEHAUKYIIIPAX,
HAaXO0XKJECHUEM PACCTOSTHUM,
IIOCTPOECHUEM ITPOECKIIUM.

CpaBHHBaTh ¥ AaHAJIM3UPOBATH
YTBEPKIAEHUS C LETBIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKIACHUN.
AHan3upoBaTh U MOACINPOBATH

HAa S3BIKE TEOMETPUU PEAJIbHBIE
CUTYyalllH, CBA3aHHBIC

C IIEPIECHAUKYJIIPHOCTBIO IIPSIMOM U
IJIOCKOCTH;, UCCIIEA0BATH ITIOCTPOCHHBIE
MOJEJIN, B TOM YHCIIE U

C UCIOJIb30BaHUEM arrapara aareopbl

VYTrabl 1 pacCTOSHUS

16

IToBTOpEHHME: Yyron Mex 1y NpsAMbIMU
Ha IUIOCKOCTH, TPUTOHOMETPUS

B [IPOM3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB.

[ToBTOpEHUE: YTOJI MEKIY
CKPEIIMBAOIKUMUCS IPAMBIMUA

B [IPOCTPAHCTBE. ['eomeTpruyeckue
METO/bI BBIUYNCIICHUS yTIIa MEXIY
IIPSAMBIMHM B MHOTOI'PaHHUKAX.

AxTyanu3upoBaTh GaKkThl U METOIbI
IJJAHUMETPHUH, PEJICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.
DopMynUpPOBaTh ONIPEACIICHUE
JNBYIPAHHOTO yTJIA.

Jloka3bIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHENHBIX YIJI0B JBYIPAHHOIO yTJa.
KnaccuduimpoBatb 1ByrpaHHbIE YTIIbl
B 3aBUCHMOCTH OT UX I'PayCHOU MEPBI.
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JIByrpanHsiil yroy. CBOMCTBO
JIMHEWHBIX YTJIOB IBYTPAHHOIO yTJIa.
[leprieHIUKYISIPHBIE TNTIOCKOCTH.
CBoiicTBa B3aMMHO NEPHEHAUKYISIPHBIX
wrockocren. [Ipusnak
NEPIEHANKYJIIPHOCTH TUIOCKOCTEN;
TE0-pPeEMa O MPSMOU MTEPECEUEHHUS IBYX
IIJIOCKOCTEN MEePIEHIUKYISPHBIX
TPEThEN IIOCKOCTH.

[IpssMOYyTONBHBIN MapaJUICIICIUIIE T,
Ky0; U3MEpeHus, CBOICTBa
MPSAMOYTOJIBHOTO MapajlieIenuIeaa.
Teopema o AuaroHaMy NpsIMOYroJIbHOTO
napajuieJICIMIeaa v CIeICTBUE U3 HEE.
CrepeoMeTpUueCcKUE U MPUKIAIHbIC
3a/layu, CBA3aHHbIE CO B3AUMHBIM
PACIOJIOKEHUEM MPSIMBIX U MIIIOCKOCTH.
IToBTOpEHME: CKPEIMBAIOIIUECS
npsiMble, apajlieabHbIe IIOCKOCTH

B CTaH/IAPTHBIX MHOTOTPAHHUKAX.
[Tapa napanienbHbIX IIIOCKOCTEN

Ha CKPEUIMBAIOIIUXCS MPSIMBIX,
PacCTOsTHUE MEXKIY
CKPEILIHUBAOIIUMUCS MPSAMBIMU

B IIPOCTBIX CUTYyAIUSX.

OnyckaHue NepreHIuKyJIspoB,

@opMyIMpOBATh OIIPEACIICHUE B3AUMHO
NEPIEHINKYJIAPHBIX TUIOCKOCTEMN.
Jloka3pIBaTh TEOpEMY O IIPU3HAKE
IIEPIICHIUKYJIAPHOCTH IBYX
IIJIOCKOCTEN.

DopMynUpPOBATH CIIEICTBUEC

(U3 MpU3HaKa) O MEePHEHANKYIIPHOCTU
IJIOCKOCTH, KOTOpas MEPIEHAUKYIISIpHA
PSAMOM, ITI0 KOTOPOM NEPECEKAIOTCS IBE
IIJIOCKOCTH, ITH IIJIOCKOCTSIM.
Jloka3pIBaTh yTBEPKIACHHUS O €T0
CBOWCTBAX; TEOPEMY U CIIEICTBUE

13 HE€ 0 TMarOHAISAX MPSIMOYTOJIBHOTO
napajuleenuneaa.

Pemars crepeomerpuueckue 3anaum,
CBSI3aHHBIE C NEPIICHIANKYISIPHOCTD
NPSAMBIX U TUIOCKOCTEM, UCITOIb3YS
IUTAHUMETpUUECKHE (PAKThl U METOJIbI.
IIpoBOAUTE TOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHbIE PACCYKICHUS IPU
pELIEHUH Te€OMETPUYECKUX 3a/1aY,
CBSI3aHHBIX C ITEPIICHIUKYIISIPHOCTBIO
IIJIOCKOCTEN.

AHanu3upoBaTh U MOAEINPOBAThH

Ha SI3bIKE TEOMETPUU PEAJIbHBIC
CUTYyallUH, CBA3aHHBIC
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BBIYMCJICHNE PACCTOSTHUNA OT TOYKHU
110 TOYKH; IPSIMOM; TUIOCKOCTH.
Brruncienne paccTossHUN MEXIy
CKPEILNBAOIINUMUCS ITPSIMBIMU

C IIOMOIBIO EPIEHAUKYIIPHON
IIJIOCKOCTH.

TpéxrpanHbli yroyi, HEPABEHCTBA
IU1s1 TPEXTPAHHBIX YTJIOB.

Teopema ITudaropa, TeopemMbl
KOCHHYCOB M CUHYCOB

IUISL TPEXTPAHHOTO YTJIa. DJIEMEHTHI
chepudecKoil TeOMETPHH:
reo/Ie3nYECKUE JIMHUU Ha 3eMIIe

C MEPIEHIUKYISIPHOCTBIO MPSAMBIX U
IJIOCKOCTEM.

HccnenoBars oCTpOEHHBIE MOJENH,
B TOM YHCJIE ¥ C UCTIOJIb30BAHUEM
arrapara ajareopsl.

Pewate npukiaaHbie 3a1a4H,
CBSA3aHHBIE C HAXO0XKJICHUEM
F€OMETPUYECKHUX BEIUUYHH

MHororpaHHUKH

CucremMatu3zanus 3HaHUI:
MHOrorpaHHHK U €ro 3JI€MEHTHI.
[Tupamuga. Buael nupamun.
[IpaBunbHas nupamMuaa.
IIpusma. IIpsimMast u HakIOHHAs
npu3mel. [IpaBunpHas npusma.
[Ipssmoit mapajuienenumnes,

NPSIMOYTOJIbHBIN Mapauiesenunes, Kyo.

Brinmykibsie MHOTOrpanHuku. Teopema
Oitnepa. [IpaBuibHbIE U
MOJIYTPAaBUIbHBIE MHOTOTPAHHUKHU

Paborath ¢ yueOHMKOM: 3a/1aBaTh
BOIIPOCHI, J€JaTh 3aMe4aHusl,
KOMMEHTapHH.

AHaJIM3UPOBATH PELICHUE 3aa4H.
PucoBatsb BbITTyKJIbIE MHOTOTPAHHUKH
C 3aJJaHHBIMHU CBONCTBaMU;
BOCCTaHABJIMBATh OO BU/I
BBIITYKJIOTO MHOTOI'PaHHHUKA I10 IByM
€ro MPOCKUIHUSIM.

Jloka3bIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOTPAHHHKA.

PucoBarsb BbITyKJIbIE MHOTOTPAHHUKH
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C pa3HOM SMIIEPOBOM XAPAKTEPUCTUKOM;
MCCJIEI0BATh BO3MOKHOCTH MOJTyYEHHS
pe3yJibTara Ipy BapbUpOBaHUM IaHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIIBHBIX
MHOT'OIpaHHHUKOB. [ImanupoBars
IOCTPOEHUE NIPABUIIBHBIX
MHOTOIPAaHHHKOB Ha MOBEPXHOCTSIX
JIPYTUX MPaBUIbHBIX MHOTOTPAHHUKOB

BekTopsl B mpocTpaHCTBE

12

ITonaTHE BEKTOpA HA INIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, IIPABUIIO
napajuie’enuneaa, yMHOKEHHUE BEKTOpa
Ha YKCJIO, PA3JIOKEHUE BEKTOPA

1o 6a3ucy TpEX BEKTOPOB, HE JISKAIINX
B OJJHOM IUIOCKOCTH.

CkansipHOE IPOU3BENCHHUE,
BBIYMCIICHHUE YIJIa MEXIY BEKTOPAMHU

B IIPOCTPAHCTBE.

IIpocrenmue 3a1aun ¢ BEKTOpaMu

AKTyanu3upoBath (DaKThl U METOBI
MJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUHU.

OnepupoBaTh NOHATUSIMU: BEKTOP

Ha IUIOCKOCTH U B POCTPAHCTBE;
KOMILTIaHAPHBIE BEKTOPHI. [[pUBOIUTH
puMepbl GU3NIECKUX BEKTOPHBIX
BEJIMYMH.

OcBaunBaTh NMpaBUJIA BHIMIOJIHEHUS
JEUCTBUU CII0KECHUS U BEIYUTAHUSA
BEKTOPOB, YMHOKEHHUS BEKTOpa

Ha YUCJIO.

Jloka3pIBaTh MPU3HAK KOMILUIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3TIOKEHUU
J1000r0 BEKTOpa MO TPEM TaHHBIM
HEKOMILJIAHAPHBIM BEKTOpaM
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[ToBTOpenue, 060061IeHIE
M CUCTEMATH3aIsl 3HAHHUIA

Obo061maroniee MOBTOPEHUE MOHITHIA
U METOJIOB Kypca reéOMETPHHU

10 kiracca, cucreMaTH3anys 3HAaHUH.
HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKHU U €€ poJIb B Pa3BUTHH
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Pemars crepeomeTpuueckue 3agauu
Ha JI0Ka3aTeJIbCTBO MATEMATHUYECKUX
OTHOIICHUM, HAXO0XKICHHUE
re€OMETPUUYECKHUX BEIUYUH (JJIMH,
yTJI0B, IJIOLIaAeH, 00BEMOB).
Hcnonb30BaTh NpU peLICHUN
CTEPEOMETPUYECKHX 3a7a4
IJIAaHUMETPpUUECKUE PaKThl U METOBI.
[IpoBOAUTE TOTUUYECKU KOPPEKTHBIE
JTOKa3aTeJIbHBIE PACCYKICHUS

IIPU PELICHUU CTEPEOMETPUUECKUX U
IJJAHUMETPUYECKUX 3a/1a4.
CpaBHMBaTh ¥ aHAIU3UPOBATH
peabHbIE CUTYalllHd U BBISIBIISATH
BO3MOKHOCTb €€ MOJICJIMPOBAHUS Ha
A3bIKE T€OMETPHUHU.

MopnenupoBaTh peanbHy CUTYaLHIO
Ha S3bIKE TEOMETPUU U UCCIIEN0BATh
IIOCTPOECHHBIE MOJIENIN, B TOM YHUCJIE U
C UCIIOJIb30BAHUEM ammapara ajareopsl.
Hcenonb30BaTh KOMIBIOTEPHBIE
IIPOTrpaMMBbI IIPU PELIEHUU 3a/1a4.
[Tonydats npencraBieHUe O TEOMETPUU
KaK O pa3BUBAIOLLEHCS HAYKE,
UCCIIENYIOLIEN OKPYKAOIIUKN MUD,
CBSI3aHHOM C peaibHbIMH OObEKTAMU,
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IIOMOTAIOIIEH PEIINTh PEAJIbHbBIE
JKA3HEHHBIE CUTYalllN O POJIU
CTEPEOMETPUU B Pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHM.
CpaBHHBaTh U AaHAJIM3UPOBATH
YTBEPKIAECHUS C LUEIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUN.

Hcnonb3oBath i poBbIE pECYpPCh

HccnenoBath IMOCTPOCHHBLIC MOACIIN.

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102
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11 KJIACC
Hazpanwue KommuecTtBo OCHOBHBIE BU/IBI ICATEITHHOCTH
OCHOBHOE cO/IepKaHHE
paznena (Tembl) Kypca 4acoB yqalmxcst
AHamMTHYECKasi TEOMETPUS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOPA AKTyanu3upoBath (PaKThl U METOBI

Ha IJIOCKOCTHU U B IPOCTPAHCTBE,
CKISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYMCJIEHUE YTJIa MEXK]y BEKTOpPAMHU
B IIPOCTPAHCTBE. Y paBHEHUE NIPSMOM,
MIPOXOJAIIEH Yepe3 IBE TOUKH.
YpaBHEHUE IIIIOCKOCTH, HOPMaJib,
YPaBHEHHE IIOCKOCTH B OTPE3KAX.
BekropHoe npoussenenue. JInnerneie
HEPABEHCTBA, JINHEWUHOE
IIPOTPaMMHUPOBAHUE.

AHaJIUTUYECKUE METOIBI pacyéTa
yTIJIa MEXK1y PSMBIMH U TIIIOCKOCTSIMH
B MHOTOTpaHHUKax. Popmyiia
PacCTOSHMS OT TOYKH J0 IIJIOCKOCTH
B KOOpAMHATAX.

Haxoxnenue pacCToIHU OT TOYKHU
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOMN
nupamue

TJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

CBOOUTH NEUCTBUS C BEKTOPaAMHU

K aHAJIOTMYHBIM JICUCTBHSAM C UX
KOOpJIMHATaMH.

BcnomMHUTE onipeienieHne CKISIPHOTO
YMHOKEHUS U €r0 CBOMCTBA.
BoI4ucasTh ¢ MOMOIIBIO CKAJISPHOTO
YMHOEHHUSI IJIMHBI BEKTOPOB, YIJIbI
MEXK]ly HUMH, YCTaHABJINBATh
MEPIECHAUKYJISIPHOCTh BEKTOPOB.
BriBoaUTh ypaBHEHUE TIIIOCKOCTH U
dhopMyIly pacCTOSIHUSI OT TOUKH

JIO TIJIOCKOCTH.

Pemiate 3agauu, coueras
KOOPJAWHATHBIA U BEKTOPHBIA METO/IBI.
ITpoBOAUTH JOTUYECKU KOPPEKTHHIC
JIOKa3aTeIbHbIC PACCYKICHUS

[IPY PEUICHUU T€OMETPUUYECKUX 3a]1a4
HAa IPUMEHEHUE BEKTOPHO-
KOOpPJIMHATHOT'O METO/A.
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AHaMM3UpoOBaTh U MOAEIIUPOBATH
Ha S13bIKE FT€OMETPHUH pEaIbHbIE
CUTyalluH, CBSI3aHHbIE BEKTOPAMU U
KOOpANHATAMHU.

HccenenoBars MOCTPOEHHBIE MOJENH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
amnmapara anreOpbl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IIPOrPamMMBl.

3HAKOMHUTBCS C UCTOPUEH Pa3BUTHS
MaTEMaTUKU

IToBTOpeHue, 0600IICHNE
Y CUCTEMATH3AINAS 3HAHUI

15

CeueHnss MHOIOTPaHHUKOB:
CTaHAAPTHBIE MHOTOI'PAaHHUKH, METO[T
CJIEJIOB, CTAaHAAPTHBIE TUIOCKOCTH,
IIEPECEUYCHMS IIPSMBIX U IUNIOCKOCTEN.
[TapamienpHble MPSAMBIE U TNIOCKOCTH:
IapaJuIeIbHbIE CEUEHUs, PACUET
OTHOLIEHUH, YIJIBI MEXAY
CKPELIMBAIOIINMHUCS NPSIMBIMHU.
[lepnenaAuKyIIsIpHBIE TIPSIMBIE U
IJIOCKOCTH: CTaHIaPTHBIE MAPBI
NEepPHEHANKYJISIPHBIX TUIOCKOCTEN U
NPSMBIX, CHMMETPUH
MHOTOTPAaHHUKOB, TEOPEMA O TPEX
NEPHEHANKYJIAPAX, BBIYUCICHUS ITINH

CtpouTs ceueHusl.

Pewats crepeomeTpuueckue 3aaaun
Ha J10Ka3aTeJIbCTBO MATEMATHUECKUX
OTHOILIICHUM, HAXO0XKICHHUE
r€OMETPUYECKUX BEIUYHH (IJIHH,
YTJI0B, IJIOLAAEH, 00BEMOB).
Hcnonb30BaTh NpU peLIEHUN
CTEPEOMETPUYECKUX 3a1a4
IUTAHUMETpUYECKHe (HaKThl U METOIbI.
[IpoBOAUTE TOTMYECKU KOPPEKTHBIE
JIOKa3aTEeIIbHbBIE PACCYKICHUS

IIPU PELIEHUH CTEPEOMETPUUECKUX
3a1ad.

CpaBHHMBaTh U aHAJTU3UPOBATH
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B MHOTOTpaHHUKAaX.
[ToBTOpEeHue: miomanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI

JUTS TUTOIIAIeH, COOOparkeHUs
10J100MSI.

[Lnomaay ceyeHnit MHOTOTPAHHUKOB:
IJIOIIAM TTOBEPXHOCTEM, pa3pe3aHus
Ha 4aCTH, COOOpaKEHHUsI MO 10015

peanbHbIE CUTYallU U BBISIBIST
BO3MOXHOCTh €€ MOJICTTUPOBAHUS

Ha SI3bIKE TEOMETPUHU.

MopenupoBaTh peaibHyIO CUTYaIUIO
Ha S13bIKE T€OMETPUH U HCCIIEN0BATh
IIOCTPOEHHBIE MOJIEIH, B TOM YHUCIIE U
C UCTIOJIB30BaHUEM arlapaTa ajareOphl.
Hcrnonbs30BaTh KOMIIBIOTEPHBIE
MpOrpamMMBbl NPU PEIICHUH 3a4a4

OO6BbEM MHOTOTpaHHHKA

17

O6béM Tena. O6bEM IPSIMOYTOIBHOTO
napajienenunena. 3aaadu

00 yiBoeHn# Ky0Oa, 0 KBajpaType
Ky0a; 0 TPUCEKIIMH YTJIa.
CrepeoMeTpuuecKkue 3aauu,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO Mapalijiesienumneaa.
[TpuknagHbie 3a7a4M, CBI3aHHBIC

C BhIUKCIIEHUEM 00bEMA
MPSIMOYTOJILHOTO MapasuieienuIea.
OO0BEM TPSIMOI TTPU3MBI.
CrepeoMeTpuyuecKkue 3a/1auu,
CBSI3aHHBIE C BBIUHUCIEHUEM 00BEMOB
npsaMou npusMel. [Ipuknagxbsie
3aa4M, CBSI3aHHBIE C 00BEMOM
MIPSIMOU ITPU3MBI.

CB0OOOHO ONEPUPOBATH MOHATUSIMHU:
00BbEM TeNa, 00BEM TPSAMOYTOJIBLHOTO
napajieienunesaa.

@opMyIMpOBaTh OCHOBHBIE CBOWCTBA
00BEMOB.

Jloka3wsIBaTh TEOpeMy 00 00BEME
NPSIMOYTOJILHOTO MapaJljiesienuIea,
CJICJICTBUSA U3 HEE.

Pa3pes3ats MHOTOrpaHHUKY,
NEepeKIaabIBaTh YaCTH.

Pemmatb cTepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C BEIYHCICHHUEM 00bEMa
MPSAMOYTOJIBHOTO Mapaieyenunesaa,
MPU3MBIL.

CpaBHUBATh U AaHAJTM3UPOBATH
YTBEPKACHHSI C TIEIIBIO BHISIBICHHUS
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Briuncnenne 00bEMOB Ten

C IOMOIIBIO OMPEAETEHHOTO
uHTerpaita. O0bEM HaKJIOHHOU
IPU3MBI, TUPAMUIBL.

dopmysna 00bEMa TUPAMU/IBI.
OTtHo1ieHre 00beMOB MUPAMHU T

C OOIIUM YTJIOM.
CrepeoMeTpHUUeCcKUE 3a/1a4u,
CBSI3aHHBIC C 00BEMAMH HAKJIOHHOM
IPU3MBI, TUPAMHUIBIL.

IIpuknanHble 3aaa4u MO TEME
«O0BEMBI TEII», CBI3aHHEIE C 00BEMOM
HAKJIOHHOW MPU3MbI, TUPAMUIBI.
[IpumeneHnne 00bEMOB. Brruncinenue
pacCTOSIHUS A0 IIOCKOCTH

JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUN.
AHanu3upoBaTh U MOJICIUPOBATh

Ha SI3bIKE TEOMETPHUH peabHbIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
MPSMOYTOJILHOTO TapaJIJIe/ICTIUIIe 1A,
IIPU3MBI, TTUPAMHIBI.

HccnenoBath MOCTPOESHHBIE MOJICIIH,
B TOM YHCJIE ¥ C UCTIOJIb30BAaHUEM
anmnapara anreOpsl.

BBIBOIUTE OCHOBHYIO HHTETPATHHYIO
dbopmyiy sl BRIYUCICHUS 00BEMOB
Te.

JlokaspiBaTh TEOpeMy 00 00bEME
HAKJIOHHOW TPU3MBI Ha TIPUMEPE
TPEYrOJbHON MPU3MBI U

JJ1S1 IPOU3BOJILHOU MPU3MBI.
Jloka3sIBaTh TEOPEMY: 00 00OBEME
nupamMubl, GOPMYIUPOBATH CIEICTBUS
U3 Hee: 00bEM yCeUEHHOM MUpaMU/IbI.
BriBoguTh hopMymy 17151 BEIYUCICHUS
00bEMOB yCEUEHHON TUPAMU/IbI

Tena BpaieHus

24

[unuHaapuyeckasi TOBEPXHOCT,
oOpasyroniye UJIMHIPUISCKOU
MTOBEPXHOCTH.

CB0OOHO OMEpUPOBATH MOHITUSIMH:
IMITUHPUYECKast TOBEPXHOCTB,
nunuHAp. M3yuaTs criocoObl
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Humuuaap. [psamoi kpyrosou
munHap. [lnomans noBepXHOCTH
UIMHAPA.

Konunueckasi HOBepXHOCTb,
oOpa3yromire KOHnIeCKOn
noBepxHocTu. Konyc. CeueHnune koHyca
IUIOCKOCTBIO, MTapajuieIbHON
IJIOCKOCTA OCHOBAHMSA. Y CEYEHHBIN
KoHyc. M300pakeHne KOHYyCOB U
YCEUEHHBIX KOHYCOB.

[Tnomans 60KOBOM MOBEPXHOCTH U
ITIOJTHOM MOBEPXHOCTH KOHYCA.
CrepeomMeTpuuecKkue 3aj1auu

HAa JI0Ka3aTeJIbCTBO U BBIUKCIICHUE,
IMOCTPOCHUEM CECYECHHM LIWJIMHAPA,
KOHYyca.

[Ipuxnanueie 3aa4uu, CBSI3aHHbIE

C IIMJIUHAPOM.

Cdepa u map.

[lepeceuenue chepsl u mapa

¢ ImockocTrro. Kacanue mapa u
cdepsl MI0CKOCThIO. Bum u
n300pakeHue 1mapa.

VYpaBuenue chepsl. [Lmomans chepsl u
e€ yacrei.

CummeTpus cepsl u mapa.

MOTYYEHHUS IWJIMHIPUYECKOU
MOBEPXHOCTH, LIWJIUH]IPA.
N306paxaTh IUIUHAP U €r0 CEUEHUS
IJIOCKOCTBIO.

CB00OOMHO OTIEpUPOBATH TOHITHSIMHU:
KOHHUYECKAsl [IOBEPXHOCTh, KOHYC,
yceu€HHBIN KoHnyc. 3ydars crocoOsl
MOJIy4eHUs] KOHUYECKOW MOBEPXHOCTH,
KOHYcCa.

N300paxkaTh KOHYC U €r0 CEYeHUS
MJI0CKOCTBIO, MMPOXOAIIECH Yepes oCh,
Y TUIOCKOCTBIO, IEPIIEHIUKYIISIPHON

K OCH.

BoeiBoguTh hOpMyIIbI TSI BBIYUCICHUS
OOKOBOM U MOJIHOW MOBEPXHOCTEH TeI
BpauieHus. Pemarh
CTEPEOMETPUUECKHUE 3a1a4H, CBA3AHHBIC
C TeJlaMU BpalllEHHs], HAXOKJICHUEM
I0Iaa OOKOBOI U MOJIHOM
IIOBEPXHOCTH, IOCTPOCHUEM CEUEHUM.
Hcnonb30BaTh IpHU pelIEHUH 33124
IJIaHUMETPpUUECKUE PaKThl U METOABI.
CpaBHUBATh U aHATU3UPOBATH
YTBEPKJICHHUS C LIETIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHHM.
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CrepeomeTpuuecKkue 3aj1auu

Ha JI0Ka3aTeJIbCTBO U BBIUUCIICHUE,
CBs3aHHBIE CO c(epoil U mapoM,
MOCTPOEHUEM UX CEUCHUN
MJIOCKOCTBIO.

[IpuknagHbie 3a1a4u, CBA3aHHBIC
co cepoii u mmapom.

IloBTOpEHNE: OKPYKHOCTH

HA TUTOCKOCTH, BBIYUCIICHUS

B OKPY>KHOCTH, CTaHJIaPTHHIC
nmoxoous.

Paznuunbie KoMOWHAITY TeI
BpaIIeHUSI U MHOTOTPAHHUKOB.
3anmaun o TeMe «Tena u MoBepXHOCTH
BpAaICHUS

AHanu3upoBaTh U MOJICIIUPOBATH

Ha A3bIKE€ T€OMETPUU PEATbHBIE
CUTYyaIlMU, CBSI3aHHBIE C KOHYCOM

Y TWJIAHPOM.

Uccnenosars NOCTPOCHHBIE MOJIENH,

B TOM YHCJI€ U C UCIIOJIb30BaHUEM
amnmapara anreOpsl

AKTyanu3upoBath (HaKThl U METOBI
IJIAHUMETPHH, PEIICBAHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.

CB000OIHO OMIEPUPOBATH MOHSATUSIMU:
cdepa u map, UEHTP, PaARYC, TUAMETP
cdepsl u mapa.

HccnenoBath B3aMMHOE PacIOIOKEHHE
chepbl U TIIIOCKOCTH.

DopMyIUPOBATH ONPEICIICHUE
KacaTeJIbHOM IIJIOCKOCTH K cdepe.
JIloka3bIBaTh TEOPEMBI O CBOWCTBE U
MIPU3HAKE KacaTeIbHOM MIOCKOCTH.
BoeiBouTh hopMyITy 11s1 BEIYUCTICHUS
Iomaan cepsl uepes paanyc cepol.
Pemiats cTepeoMeTpuueckre 3a1auu,
CBsI3aHHBIE CO C(epoil U Mmapom,
HaxO0JICHUEM ILIoIIaau chephl U €
gacTel, TOCTPOCHUEM CeUEHUN cephl
U 1mapa.
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AHaIM3upoBaTh U MOJIETUPOBATH

Ha SI3bIKE TEOMETPUU peabHbIC
CUTYyallUH{, CBSI3aHHBIE C IIAPOM U
chepoii.

Pematsb npocteie 3a1a4u, B KOTOPBIX
burypupyroT KOMOMHALIUHN Tell
BpaIllEHUs 1 MHOTOTPAHHHUKOB.
Hcnonb30BaTh IpH pelIeHNH 3a1ad,
CBSI3aHHBIX O c(hepoit u mapom,
IUTAaHUMETPUYECKUEe (PaKThl 1 METOIBI.
Pemats crepeoMerpuueckue 3aaauu,
CBSI3aHHBIC C TEJIaMU BPALCHHUS,
IIOCTPOCHUEM CEYEHUH TEJl BpallCHU,
C KOMOMHAITUSIMU TeJT BPAIllCHUS U
MHOTOTPaHHHUKOB.

[TpoBOIUTH TOrHMYECKH KOPPEKTHBIE
J0Ka3aTeJIbHbIE PacCyKICHUs

MIPH PEIICHUU TE€OMETPUIECKHX 3a/1a4,
CBSI3aHHBIX C EPIIEHINKYISIPHOCTHIO
IJIOCKOCTEMN.

AHanu3upoBaTh U MOAEINPOBATH HA
A3bIKE TEOMETPUHU PeabHbIe CUTYaIUH,
CBSI3aHHBIE C MHOTOTPaHHUKAMHU.
HccnenoBaTh MOCTPOSHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOJIb30BAaHHEM
amnmapara anreopsl
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[imomaim noBepxXHOCTH
1 00BbEMBI KPYTJIBIX TEI

O0béM numuHapa. Teopema

00 00bEME IPSAMOTO IIUITUHIPA.
[Imomntaan OOKOBOM U ITOJTHOU
MOBEPXHOCTH IIMJIMH]IPA.

Brruucnenne 00bEMOB Te

C IMMOMOUIBIO ONPEAECTEHHOTO
unTerpana. O6bEM KoHYyCa.

[Imontaan GOKOBOM U ITOJTHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpUuecKre 3a/1a4u,
CBSI3aHHBIC C BBIUUCIICHUEM 00BEMOB
UJTUHAPA, KOHYCA.

[Tpuknagasie 3aaa4uu 1Mo Teme «OOBEMBI
Y TUIOIIAIA TOBEPXHOCTEU TEI.
OO0bBEM 11apa U IApOBOTO CEKTOPA.
Teopema 06 00nEMe mrapa. [lnomanp
cthepsl.

CrepeoMeTpUUuecKUe 3a/1a4u,
CBSI3aHHBIC C BHIYMCIICHHEM 00HEMOB
mapa, IapoBOT0 CETMEHTA, IIAPOBOTO
CeKTopa.

[Tpuknagubie 3a1a4u 1O TEME
«OOBEMBI TE», CBA3AHHBIE

c 00bEMOM I11apa U 100 CepHl.
CooTHOIIIEHUST MEXKIY TIIOMIAIIMU
MOBEPXHOCTEH M 00BEMaMU TIOTOOHBIX

CB0OOOHO OnEpUPOBATh MOHATUSIMU:
00BEM Tena, IUIOIIA b TOBEPXHOCTH.
PopMyIupOBaTHL OCHOBHBIE CBOKCTBA
00BEMOB.

Jloka3bsIBaTh TEOPEMBI: 00 00BEME
UIUHAPA; 00 00BEME KOHYCA.
BoiBouTh (hOpMYIIbI AJ1S1 BHIYMCICHHUS
00bEMa yCceu€HHOT0 KOHYCA.
HccenenoBarh MOCTPOEHHBIE MOJEIIH,

B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmnapara anreOpsl.

3HaTh BO3MOKHOCTH PEIICHUS 3a]a4
HA MMOCTPOCHUE UPKYJIEM U JIMHEUKOH,
0 KJIACCHYECKHUX HEpa3pelIMMbIX
3a/iayax.

CB00OOHO OTIEpUPOBATH TOHATHSIMHU:
IAPOBOM CETrMEHT, IIAPOBOM CJIOM,
LIapOBOU CEKTOP, OCHOBAHUE U BHICOTA
CErMEHTa, OCHOBAaHUE U BbICOTA
IapOBOTO CJOS.

BoiBoauTh (hopMyIibl A1t HAX0XKIEHUS
00BEMOB 1IAPOBOTO CETMEHTA,
IapOBOI0 CEKTOPA, MIIOMIaaAn cepsbl.
JlokasbiBaTh TeopeMy 00 00bEMeE MIapa.
Pemate cTepeoMeTpuyeckre 3a1auu,
CBSI3aHHBIE C 00BEMOM I11apa, HIapOBOTO
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TEJl.

[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa rpu Mo g00Uu.
CrepeoMeTpHUECKHE 3a0a4H,
CBSI3aHHBIE C BBIYUCIEHHEM 00BEMOB
TEJ U TJIOIIAIEN TIOBEPXHOCTEN

CErMEHTA, IIIapOBOr'0 CEKTOPA,
TJIOIIA/IbIO CPephl.

CpaBHUBaTh U aHAJU3HPOBATH
YTBEPXKJICHHUSI C TIEJTbIO BBISIBIICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHUH.
AHaTu3upOBaTh U MOJICITUPOBATH

Ha SI3bIKE TEOMETPHUHU PeaIbHbIC
CUTYyaIliU, CBSI3aHHBIEC C 00 BEMOM
miapa, apoBOro CErMeHTa, I1apoOBOTro
CEerMeHTa, IIOIIaabI0 Cephl.
CB00OOIHO OMIEPUPOBATH TOHSITHEM:
o00HBIC TeJIa B IPOCTPAHCTRE.
Brranciste 00bEMBI TE€M ¢ ITOMOIIBIO
OIIPENIEJIEHHOT O UHTErpala.

Pemrats cTepeomeTprdeckue 3a1aum,
CBSI3aHHBIE C COOTHOIIEHUSIMH MEXTY
TUIOIIAISIMU TIOBEPXHOCTEN U
00BEMaMHM TTOJIOOHBIX TEJI.
[TpoBOIUTH JTOTHYECKH KOPPEKTHBIC
JI0Ka3aTeNIbHbIE PACCYKICHUS

P PEIICHUU TeOMETPHUCCKHX 3a]1a4,
CBSI3aHHBIX C BBIYHCIEHUEM 00BHEMOB
TEJI C IIOMOIIBIO ONPENECIEHHOTO
WHTETrpajia, HaXOXJICHUEM
COOTHOIICHHS MEXTY TIIOIIA ISIMH
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MOBEPXHOCTEN 1 00BEMaMU MOAOOHBIX
Tell.

AHanu3upoBaTh U MOAEIUPOBATH

HAa SI3bIKE TEOMETPUU pPEAJIbHBIE
CUTYalluH, CBsI3aHHbIE C 00BbEMaMU U
IIOBEPXHOCTSIMH TEI,

Ha JJ0KA3aTeJIbCTBO U HA HAXOXKJICHUE
F€OMETPUYECKUX BEJIUYNH

JIBH>KEHUA

JIBUKEHUs1 TPOCTPAHCTBA.
OtoOpaxenus. JIBuxeHus u
paBeHCTBO Guryp. Obuue cBoricTBa
NBYOKCHUM. BUABI IBMOKEHUN:
napauieIbHBIA IEPEHOC, IICHTPaIbHAs
CUMMETpHUS, 3epKalibHAs CHMMETPUS,
IIOBOPOT BOKPYT IIPAMOM.
[IpeobpazoBanus mogoous. [Ipsmast u
chepa Ditnepa.

['eomeTpuyeckue 3agauu

Ha IPUMEHEHUE IBIKCHHUS

[IprMeHATh NpaBuia BBIOIHEHUS
JIICUCTBUU CIIOKEHUS U BEIUYUTAHUS
BEKTOPOB, YMHOXEHHUS BEKTOpa

Ha YMCJIO TIPY PELICHUU 3a1a4.
Haxonute k0OOpauHaThI BEKTOpA

B JJaHHOM 0a3KCe U CTPOUTH BEKTOP
10 €ro KOOpAUHATAM.

BcrioMHUTE onpeienenne CKaapHOro
YMHOKEHUS U €r0 CBOMCTBA.
Bp1yuciisa e ¢ MOMOIIBIO CKAJISIPHOTO
YMHOKEHUSI JJIMHBI BEKTOPOB, YTJIbI
MEX1y HUMHU, YCTAaHABIIUBATH
MEPIEHIUKYISIPHOCTh BEKTOPOB.
AHanu3upoBaTh U MOJICIMPOBATH

HA A3bIKE TEOMETPUHU PEAIbHBIE
CUTYaIINH, CBSI3aHHbIE ¢ (PU3NIECKUMU
BEKTOPHBIMU BEJIMUMHAMH.
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Vcnonb30BaTh MpH pelICHAH 33]1a4,
CBSI3aHHBIX C BEKTOpaMH

B IIPOCTPAHCTBE, TUTAHUMETPUICCKHE
(haKThl ¥ METOJIBI.

CB0OOHO ONEPUPOBATH MOHITHSIMH:
0TOOpaKEHHE MPOCTPAHCTBA HA CEO05,
JIBHKCHHE MTPOCTPAHCTBA;
IIEHTpaJIbHAasl, OCeBasi M 3€pKaJIbHAS
CUMMETPHH, TTapaJlICIIbHBIA IEPEHOC;,
PaBEHCTBO U moj100ue huryp.
JloKa3bIBaTh YTBEPKACHHS O TOM, UTO
IIEHTpaJIbHAasI, OCeBasi M 3epKaJIbHAS
CUMMETPHH, MTAPAJUICITBHBIN IIEPEHOC
SBIISIOTCS IBUKCHHUSIMH. BBITIOHATD
npeodpa3zoBaHus OA00HS.
OmnepupoBaTh MOHATUSAMU: TPSMas U
cdepa Duinepa.

Pemate reoMeTpudeckue 3a1aun

C UCIIOJIb30BAHUEM JIBUKCHUMU.
Hcnonb30BaTh Mpy pelieHUH 3a7a4
JBUKCHHSI IPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpenue, 060061IeHIE
¥ CUCTEMAaTU3aIHsl 3HAaHUN

17

Ob6o061maroiiee NOBTOPEHNE OHIATUN U
METOJIOB Kypca Ir€OMETPUH
10-11 xmaccoB, cucTeMaTH3aIus

Pemate crepeoMerpuueckue 3anadu
Ha JI0Ka3aTeJIbCTBO MAaTEMaTHYECKUX
OTHOIIICHU, HAXO0KJCHUE

67



OepepanbHas pabouas nporpamma | Maremaruka. 10—11 xnaccwr (yrimyOnéHHBIN ypOBEHB)

3HAHUM.

Hctopust pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ poJib B pa3BUTHUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

r€OMETPUYECKUX BEJIMYUH (JJIUH,
YTJIOB, IUIOIIaAeH, 0OBEMOB).
Hcnonp30BaTh Ipyu peLICHUN
CTEPEOMETPUYECKHX 3a1a4
MJIaHUMETPUYECKUE (PaKThl

Y METO/IBI.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JI0Ka3aTEIbHbIE PACCYKICHUS

[IPU PEIICHUU CTEPEOMETPUUECKUX
Y TJTAHUMETPUYECKUX 3a/1a4.
CpaBHUBATh U aHATU3UPOBATH
peabHbIe CUTYaIlUU U BBISIBIISATH
BO3MOHOCTb €€ MOJICIIUPOBAHUS
Ha SI3bIKE€ TEOMETPUHU.
MopenupoBath peaibHYI0 CUTYaIIUIO
Ha A3bIKE€ T€OMETPUU U UCCIIEI0BATh
MMOCTPOCHHBIE MOJICJIH, B TOM YHCJIIC
Y C HCIIOJIb30BAaHUEM armapara
anreOphl.

Hcnonb3o0BaTh KOMIBIOTEPHBIE
MPOTPaMMBbI IPU PELICHUH 33]1a4.

[Tonyuath npeacTaBieHUE O TEOMETPUN

KakK O pa3BUBAIOLIECHCS HAYKeE,
HCCIEAYIOLIEN OKPYKAOIIUNA MUD,
CBSI3aHHOM C peajbHbIMU OOBEKTaMHU,
NIOMOTAIOIIEN PENINTD PEATbHBIE
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KU3HEHHBIE CUTYALlH O POJIU
CTEPEOMETPHUH B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOTPAMME
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OEJNEPAJIBHASA PABOYAS TPOI'PAMMA YYEBHOTI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

INOACHUTEJIBHASA 3AIITMCKA

VYyeOublli Kypc «BeposiTHOCTH M CTAaTUCTUKa» YriayOJEHHOTO YPOBHS SIBIISIETCA
MIPOJIOJDKEHUEM U PA3BUTHEM OJJHOMMEHHOTO Y4€OHOTO Kypca YIIIyOJIEHHOTO ypOBHS Ha
YpOBHE CpemaHero o0miero oOpa3oBaHus. Y4YeOHBIM Kypc MpeaHa3HAuYeH IS
dbopMHpoBaHUs y 00YUaAIOIIUXCS CTATUCTUYECKOUN KYJIBTYpPhI M IOHUMAaHUS POJIM TEOPUU
BEPOSTHOCTEH KaK MAaTEMAaTUYECKOTO HHCTPYMEHTA JJIsl U3yUCHHUSI CITyYaliHBIX COOBITHIA,
BeIMYMH U mponeccoB. Ilpu wu3yueHunm Kypca oOoramaroTcs MpeacTaBICHUS
0o0yyJaroumxcsi 0 MeToJax MCCIeI0BAHMS U3MEHYMBOTO MHUpA, Pa3BUBAETCS MOHUMAHUE
3HAYMMOCTH W OOIIHOCTH MAaTeMAaTHYECKHX METOJOB IMO3HAHUS KaK HEOThEMIIEMOU
4aCcTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Coneprxkanue ydeOHOTO Kypca HalpaBlIeHO HA 3aKPETUICHUE 3HAHUH, MOTYYEHHBIX
Py W3YYEHHH Kypca Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs, U Ha pPa3BUTHE
MPEACTAaBICHUM O CIIy4allHbIX BEJIMYMHAX U B3aMMOCBS3SIX MEXIYy HUMU Ha Ba)KHBIX
puMepax, CHOKEThl KOTOPBIX MOYEPIHYTHI U3 OKpyKarolero Mupa. B pesynbrate
y oOydaromuxcs JOJDKHO — cOpMUpOBAThCS  MpEJACTaBiIeHHWEe O  Haubosee
YIOTPEOUTENBHBIX M OOIIMX MATEMATUYECKUX MOJICTISIX, UCTIOIb3YEMBIX ISl ONTUCAHUS
AHTPOIIOMETPUYECKHUX U JeMorpaduueCKUX BEJIMYMH, MTOTPEITHOCTEH B pa3IudHbIC POJia
W3MEPEHUSX, JJIMTEIbHOCTU O€30TKa3HOW pabOThl  TEXHUYECKUX  YCTPOMUCTB,
XapaKTEPUCTHK MACCOBBIX SIBJICHUH U MPOIIECCOB B 00IIECTBE. YUEOHBIN KypC SBISETCS
0a3oi IS OCBOEHHUSI BEPOSTHOCTHO-CTATUCTHUUECKUX METOJIOB, HEOOXOIUMBIX
CIIEHHAINCTAM HE TOJIbKO WHKEHEPHBIX CIEHUATIbHOCTEH, HO TAaKXKE€ COLHUAJIbHBIX W
MICUXOJIOTUYECKHX, MOCKOJIbKY COBPEMEHHBIE OOIIECTBCHHBIC HAYKH B 3HAYUTEIHHOU
Mepe UCIOIB3YIOT anmnapaT aHajin3a OoJIbIIUX AaHHBIX. [[eHTpanbHy0 YacTh y4eOHOTro
Kypca 3aHMMaeT OOCYyXJIeHHE 3aKOHa OOJIbIIMX YHcel — (PyHIaMEHTaJIbHOTO 3aKOHA
MIPUPOJIbl, UMEIOIIET0 MAaTEMAaTUYECKYIO (hOpMaTU3ALIUIO.

B cooTBeTcTBUM ¢ YyKa3aHHBIMH IEJISIMU B CTPYKType YyueOHOro Kypca
«BeposiTHOCT M CTAaTUCTUKA» Ha YIUIYOJIEHHOM YpOBHE BBIJEICHB OCHOBHBIC
conepxatenbHble JMHUU: «Ciy4daiiHble COOBITHSI W BeposSTHOCTU» U «CiydaitHbie
BEJIMYMHBI U 3aKOH OOJIBIIIUX YUCEID).

[ToMuUMO OCHOBHBIX JTUHUH B YU4EOHBIN KypC BKIFOUCHBI 3JIEMEHTHI TEOPUH TpadoB
U TEOPUM MHOKECTB, HECOOXOJAUMBIE JIJIsl TTOJTHOLIEHHOTO OCBOEHHUS MaTepualia JaHHOTO
y4eOHOTro Kypca U CMEXHbBIX MAaTEMAaTUUECKUX YU4EOHBIX KYpCOB.

Copneprxanue muHuH «CiayyaliHble COOBITUS U BEPOSTHOCTHY CIY>KUT OCHOBOM JJIst
(dbopMupoBaHUs MPEACTABICHUN O PACTIPEICICHUH BEPOSTHOCTEH MEXIy 3HAUCHHUSIMU
CIIyYallHbIX BEJIWYMH. BaXHyH0 4acTb B 3TOM COAEPKATEIbHON JIMHUUA 3aHUMAECT
M3yYCHHE TEOMETPUUYECKOTO M OMHOMHUAILHOIO paCNpe/eIEeHU W 3HAKOMCTBO C UX
HETIPEPBIBHBIMU aHAJIOTaMU — MIOKA3aTEIbHBIM U HOPMAJIbHBIM PACIIPEICICHUSIMHU.
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TeMmbl, CBsiI3aHHBIE C  HENPEPHIBHBIMU  CIyYaHbIMM  BEIMYMHAMH U
pacrpeiefieHUs MU, aKIICHTUPYIOT BHUMaHUE OOyYaroluXcs Ha ONMUCAHUM M U3YYECHUH
CIyYyalHBIX SBJIGHUM C TIOMOIIBIO HENpephiBHBIX (yHKIWNA. OCHOBHOEC BHHMAaHHE
YAENSAETCS MOKA3aTEIbHOMY U HOPMAJIBHOMY PACIIPEICIICHUSIM.

B yueOGHOM Kypce mpeaycMaTpuBaeTCss 03HAKOMUTEIIBHOE U3YyUCHHUE CBA3U MEXKITY
CIIyJallHBIMH BEJIMYMHAMU W ONHMCAHUE D3TOW CBS3UW C TOMOIIBI0 Kod(duimenrta
KOPPEJISAIUU U €T0 BRBIOOPOYHOTO aHAJIOTa. ITH JJIEMEHTHI COJICP)KaHUS Pa3BUBAIOT TEMY
«/InarpamMmbl paccenBaHUsI», U3yUYEHHYIO HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus,
¥ BO MHOTOM OIUPAIOTCS Ha CBEJICHUSI 3 KypCOB aareOpbl U TEOMETPHU.

Ewmé omuu sneMeHT copepkaHus, KOTOPbIM MpEAiaracTcsi Ha O3HAKOMHUTEIbHOM
YpPOBHE — TIOCJIEIOBATEIBHOCTh CIIYYalHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAOUIUX
B €IUHHIy BpemMeHU. O3HAKOMIICHHE C PAaCIpPE/ICICHHEM BEPOSTHOCTENW KOJWYECTBA
TaKuX COOBITMH HOCHUT Pa3BUBAIOIIUN XapaKTep U SBIISICTCS aKTyalbHBIM IS OyIyITUX
aOUTYpUEHTOB,  MOCTYMAIONIMX  HA  y4yeOHBbIE  CIENHUATLHOCTH,  CBSI3aHHBIC
C 0OIIIeCTBEHHBIMU HayKaMU, TICUXOJIOTUEH U YIIPABJICHUEM.

Ha usydenue ydyeObHOro Kypca «BeposTHOCTH M CTaTHCTHKA» HaA YIIIyOJICHHOM
ypoBHe oTBoauTCs 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Henenmo), B 11 kiacce —34
yaca (1 yac B Hezeno).

COJAEPXKXAHME OBYUYEHUA
10 KJIACC

I'pad, cBs3ubIil rpad, mytu B rpade: mukisl U nenu. CTeneHb (BAJICHTHOCTS)
BepirHbl. ['padsr Ha mockocTu. Jlepesss.

CrnydaiiHbple SKCHEPUMEHTHl (ONBITHI) W CIyYailHble COOBITHUS. DJEMEHTapHbIC
coObITUsl (McxoAbl). BepoATHOCTH cliydailHOro coObITHUs. BaAM30CTh YacTOThl U
BeposiTHOCTH COObITHH. CiydailHbIe OMBITHI C PABHOBO3MOXXHBIMH JJIEMEHTAPHBIMU
COOBITHSIMHU.

Onepanuu Hajg COOBITUSIMHU: TIEpeceueHue, OObEeIMHEHUE, MPOTUBOIOJIOKHBIE
coObITHs. J{narpammel Dinepa. @opMyiia CII0KEHHUS] BEPOSITHOCTEM.

VYcnoBHasE BEPOATHOCTb. YMHOKEHHME BepOATHOCTEM. JlepeBo cirydallHOrO
skcniepuMmenTa. dopmyna mnosHOW BeposTHOCTH. Popmyna baneca. HeszaBucumeblie
COOBITHSI.

bunapHbIii ciaydaiiHBIM OMNBIT (MCHBITaHUE), ycHeX W Heynada. HesaBucumble
ucnbiTanuss. CepHsi HE3aBUCUMBIX HUCIBITAHUNM A0 NEpBOro ycmexa. llepectaHoBku u
daxTopuai. Yucno coueranuit. Tpeyronpauk [lackans. ®opmyna 6unoma HeroToHa.

Cepusi He3aBUCUMBIX HcHbITaHuM bepHymm. CiaydailHbIi BBIOOpP W3 KOHEYHOM
COBOKYITHOCTH.

Crnyuaitnas BenmuuuHa. Pacripenenenue BeposaTHocTel. /luarpamma pacnpeaeneHusl.
Onepanuu Haja cilydyailHBIMU BeMUMHAMu. bruHapHas ciayvaiiHas BenmuuHa. [Ipumepbl
pacnpeneseHui, B TOM YHCJIe T€OMETPUUECKOE U OMHOMUAIBHOE.
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11 KIIACC

CoBmecTHOE pacnpeelieHUE IBYX ClIy4allHbIX BeJIMUMH. HezaBrucuMeble cirydailHble
BEJINYMHBI.

MareMatrnyeckoe OXXKHJIaHUE CIydallHOW BeNW4uHBI (pacnpenenenus). [Ipumepsi
OPUMEHEHUSI MAaTEMATUUYECKOTO OXUAAHUS (CTpaxoBaHMeE, JoTepes). MareMatnyeckoe
OoXXujaHue OWHApPHOM CllydalHOM BeJIWYHMHBL. MaTeMaTH4eCKOe OXHIAHUE CYMMBI
CIIy4allHbIX BeITUYHH. MaTeMaTHuecKoe 0KMIaHHE TEOMETPUUECKOTO 1 OMHOMUAIIEHOTO
pacnpeneneHuu.

Jlucnepcust ¥ CTaHIAPTHOE OTKJIIOHEHUE CIy4YallHOW BEJMYMHBI (pacrpeeineH sl ).
Jucnepcuss OMHApHOM  Cily4ailHOM  BeJWYMHBI. MaTeMaTH4ecKoe  OKHJIaHHE
MIPOU3BEACHUS U JUCIIEPCU CYMMbI HE3aBHCUMBIX CIy4allHBIX BeJMYMH. [(ucniepcus u
CTaHJApTHOE OTKJIOHEHHE OMHOMUAIBHOTO pacnpeneneHus. Jucnepcus U cTaHgapTHOE
OTKJIOHEHUE T'€OMETPUYECKOTO PACTIPEIEIICHHUS.

HepaBenctBo YeoOnimuéBa. Teopema UYeOwiméBa. Teopema bepnymnu. 3akoH
OonpIMX yrcen. BeIOOpOUHBINH METO | uccienoBannii. BeIOOpOUHbIE XapaKTepUCTUKH.
OrneHnBaHKre BEPOSITHOCTUA COOBITHSI TIO BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpoctermmx
TUIIOTE3 C MIOMOUIBIO U3YYEHHBIX PACIIPEACICHUMN.

HenpepeiBHble  ciyyaliHble  BenuuuHbl. [Ipumeppl. @DyHKIUSA  IUIOTHOCTH
BEPOSAITHOCTU pacupeesieHus. PaBHOMEpHOE pacnpenesieHue U €ro CBOMCTBA. 3aJaud,
MPUBOSIINE K MIOKA3aTEIIbHOMY PaCIPECICHUI0. 3a/1aud, IPUBOASIINE K HOPMAIIBHOMY
pacnpenenennio. OyHKIUA IWIOTHOCTH BEPOSATHOCTH IOKA3aTEIBLHOIO PACIpPENCIICHMUS,
(GyHKUHS TUIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO pacnpeaeneHus. OyHKIMs MI0THOCTH
Y CBOMCTBA HOPMAJIbHOTO PACIPEACIICHUS.

[TocnenoBaTensHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHUN. 3aadyu, TPUBOSIINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciy4dailHeiX BenuuyuH. KoadduimeHT TuHEHHON KOppesuuu.
CoBMecTHbIC HAOMIOACHUS JABYX BEIWYUH. BBIOOpOUHBIN KOADDUIIMEHT KOppesaIuu.
Paznuune Mexny JIMHEMHOW CBSI3bIO M NPUYUHHO-CICACTBEHHOW CBA3bIO. JIMHEKHas
perpeccusi, METOJl HANMEHBIINX KBAIPATOB.

INPEAMETHBIE PE3YJIBTATBI

K konmy 10 kiaacca oOydaromuics HayqYUuTCs:

CBOOOJ/IHO OIEpUPOBATH MOHATHSAMHU: Tpad, MIOCKUN Tpad, CBA3HBIN TIpad, MyTh
B rpade, 1enp, UK, I1epEBO, CTENEHb BEPILIUHBI, IEPEBO CIYYalHOTO HKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMU: CITyYalHBIN SKCIIEPUMEHT (OTIBIT), CIIy4aiHOE
cOOBITHE, DJIEMEHTAPHOE CIIy4ailHOE€ COOBITHE (PJIEMEHTApHBIA HCXOJ) CIy4alHOTO
OMbITa, HAXOAUTh BEPOSITHOCTH COOBITUH B OMNBITaX C PABHOBO3MOXKHBIMHU
AJIEeMEHTaPHBIMU COOBITUSIMU;

HaxoJUTh U (POPMYIHPOBATH COOBITHS: TEPECEUCHHE, OOBCAMHCHHE JTaHHBIX
coOBbITUH, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY, MCIOJIb30BaTh AMarpaMMbl Jiiepa,
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KOOPAMHATHYIO MPSAMYIO IJIsl pEIIeHHs 3ajad, MOJIb30BaThCsl (DOPMYIION CIIOKEHUS
BEPOSITHOCTEH JIJIs1 BEPOATHOCTEH JIBYX U TPEX CIyYaHBIX COOBITHH;

ONEPUPOBATh IMOHATHSIMU: YCIOBHAs BEPOSATHOCTb, YMHOYKEHHE BEPOSTHOCTEW,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYAWHOTO IKCIIEPUMEHTA, HAaXOIUTh BEPOSITHOCTU
COOBITHI C MOMOIIBIO MPaBUia YMHOXKEHUS, IEpPeBa CIIyYalHOTO OIBITA, UCIOIb30BaTh
dbopmyny mojgHON BeposTHOCTH, (GopMmyny balieca mpu pelieHun 3ajaad, ONpenaesaTh
HE3aBUCHMOCTH COOBITHI 10 (popMyJie U O OpraHU3aIMH CIYy4aifHOrO HKCIIEPUMEHTA;

MPUMEHSTh N3YYCHHBIC KOMOMHATOPHBIE (POPMYIIBI JJIs1 TIEPEUUCIICHUS SJIEMEHTOB
MHOXXECTB, JJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMbITa, PEIIeHHs 3a]ad MO TEOpUHU
BEPOSTHOCTEN;

CcBOOO/IHO ONEPUPOBATh MOHATUSMU: OMHAPHBIM CIy4yalHBIA OMNBIT (MCIBITAHUE),
yCIeX U HEy1a4a, HE3aBUCUMBIE UCIIBITAaHUs, CEpUsI UCIIBITAHUMN, HAXOAUTh BEPOSATHOCTH
COOBITHI: B CEpUM HUCIBITAHUM 10 MEPBOro ycliexa, B CEpUM HUCIbITaHUK bepHysw,
B OIIBITE, CBSI3aHHOM CO CIIy4YailHbIM BEIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOJHO OMNEpUpOBaTh MOHATHAMH: ClOy4yailHas BeJNMYMHA, paclpeaecHue
BEpPOSITHOCTEW, JMarpaMma pachpeieieHus, OWHapHas cllydailHas BeJIWYHMHAa,
reoMeTpuyecKoe, OMHOMHAIILHOE paclpeesieHue.

K kony 11 kaacca oOydaromuics HayqYUTCs:

OIIEPUPOBATH MOHATUAMU: COBMECTHOE PACIPEIEICHUE ABYX CIIyYalHbIX BEJIUYUH,
UCIIOJIb30BaTh TaOJUIly COBMECTHOI'O PAaCHpEesIeHUsl ABYX CIy4YalHbIX BEJIMYUH JUIs
BBIJICTICHUSL PACIPEICICHNs KaXIOM BEIWYUHBI, OINPEIEICHHUs] HE3aBUCHMOCTH
CIIy4alHBIX BEJIUYUH;

CBOOOZIHO ONEpUPOBaTh MOHITHEM MATEMaTHYECKOTO OXHUAAaHUSA CIy4yailHOU
BEJIMYMHBI (pacupeseseHus), IPUMEHATh CBOMCTBA MAaTEMATHYECKOTO OXUAAHUS PU
pEelIeHNN 3a/1ad, BBIYUCIATH MAaTEMaTHYECKOE OXXKHUJAHUE OMHOMHUAIBHOIO U
reOMETPUYECKOTr0 PaCIpeICICHUN;

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: JTUCHEPCHUs, CTaHAAPTHOE OTKJIOHEHHE
CIIy4allHOW BEJWYMHBI, IPUMEHATb CBOWCTBA JHUCIEPCHUMU CIIYYalHOM BEJIMYMHBI
(pactipenenieHHs) NpU  PELIEHUM 3a/ad, BBIUMCIATH JHCIEPCUI0 M CTaHAApTHOE
OTKJIOHEHHE T€OMETPUYECKOr0 U OMHOMHAIIBHOTO pacipe/leICHU;

BBIUUCIISATh BBIOOPOYHBIE XapAKTEPUCTUKU IO JIaHHOM BBHIOOPKE M OLICHUBATH
XapaKTEPUCTUKUA  TE€HEpPaJbHOM  COBOKYNHOCTHM  JAHHBIX 1O  BBIOOPOYHBIM
xapakrepucTikaM. OILIEHMBaTh BEPOATHOCTU COOBITH W MPOBEPATH MPOCTEHIINe
CTaTUCTUYECKUE TUIIOTES3BL, MOJIB3YSICh U3YUYEHHBIMU PACIPEACICHUSIMH.

73



TEMATHUYECKOE INTAHUPOBAHUE

OepepanbHas pabouas nporpamma | Maremaruka. 10—11 xnaccwr (yrimyOnéHHBIN ypOBEHB)

10 kaacc
Ha3Banue KonunuectBo OcCHOBHBIE BU/JIbI AESATEIBHOCTU
OCHOBHOE CO/IepKaHUE
pazjeina (TeMbl) 4acoB 00yJarImXxcs
DneMeHThI Teopuu rpadoB 3 ['pad, cBa3HbBIN rpad, npeacTaBieHue [IpeacTaBisiTh OOBEKTHI U CBS3U
3a/layu ¢ MOMOIUIBIO rpada. MEXy HUMH C TIOMOIIBIO Tpada,
Crenenb (BaJ€HTHOCTbD) BEPIIUHBI. HAXOJIUTh ITyTH MEXK]Ty BEpIITUHAMU
[Tyts B rpade. Llenu u nuKIIbI. rpada.
I'padsr HA TockocTH. [lepeBo BrigensaTs B rpade 1ienu 1 muKIb.
CJIy4ailHOTO dKCIIEpUMEHTa CtpouTh 1epeBo MO OMUCAHUIO
CJIy4ailHOTO OIbITa, OMUCHIBATH
CITy4JailHbIe COOBITHS B TEPMUHAX
JiepeBa.
Pemarts 3agaun ¢ TOMOIIBIO
rpados
Crny4aiiHbl€ OTIBITHI, 3 CrnyyaliHble SKCIEPUMEHTHI (OMbITHI) Briaensate u onuceiBaTh

CJydaiiHbIe COOBITHS 1
BEPOSITHOCTH COOBITUI

U CITy4aiiHbIe COOBITHUS. DJIeMEHTapHbIE
coObITUA (Mcx0bl). BeposiTHOCTB
CIy4aifHOTO coOBbITHS. BeposTHoCTH
COOBITH B OTIBITAX

C PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU

Cily4aiiHble COOBITHS B CIIy4ailHOM
OIIBITE.

DopMyIMpOBATH YCIOBUS IPOBEICHUS
CIIy4alHOIO OIBITA.

HaxoauTk BeposiTHOCTH COOBITUI

B OMBITaX C PAaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMHU UCXOAaMHU
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Onepanuu

HaJl MHO>KECTBaMH

U COOBITHSMHU.
CrnoxxeHre 1 YMHOXXECHHE
BEPOSITHOCTEM.

VY cii0BHas BEPOSTHOCTD.
HezaBucumele coObITHS

[lepeceuenue, 00beAMHEHUE MHOXKECTB
1 COOBITUH, IPOTHUBOIOJIOKHBIC
coOpITUs. PopMyTa CIOKEHUS
BEPOSITHOCTEN Y CIIOBHAsL BEPOSITHOCTb.
YMHOKEHUE BEPOSATHOCTEM.

dopMya yCIIOBHOM BEPOATHOCTH.
dopMyIa NOJTHON BEPOATHOCTH.
®opmyna baiieca. HezaBucumpbie
cOOBITHS

Hcnonp30Bath quarpammel Dumiepa

1 BepOaJlbHOE OITMCAaHKUE COOBITUI
MIPY BBITIOJTHEHUM OTIEpaIiiii

HaJ] COOBITUSIMU.

OueHuBaTh U3MEHEHNUE BEPOSATHOCTEN
COOBITHI 1O MEpEe HACTYILJICHHUS
JIPYTHUX COOBITUI B CIy4aliHOM OIIBITE.
Pemrate 3agaum, B TOM 4uCiIe

C UCTIOJIb30BAHHUEM JIepeBa CIy4aitHOTO
omnbITa, (GOPMYI CIOKEHUS

Y YMHOXKE€HUS BEPOSITHOCTEN

DneMeHTbl KOMOMHATOPUKHU

KoM0OuHaTopHOE IpaBuiio YMHOKEHUSI.
[lepectanoBku u pakropuain. Yucno
couetanuu. TpeyronsHuk [lackass.
®dopmyna 6mHoma HeroToHa

®opMyIMpOBaTh U 10Ka3bIBATH
KOMOHWHATOpPHBIC (DAKTHI.
Hcnonp30BaTh IPaBUIIO YMHOKEHHUS,
M3y4YEeHHbIE KOMOMHATOPHBIE (HOPMYIIBI
JUISI TIEPEYUCIICHUS DJIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
AJIEMEHTAPHBIX COOBITHI B CITydyaliHOM
OTIBITE.

[Tonb3oBaTbes hopmysioi u
TpeyroiabHuKoM Ilackans

JUTSL OIIPEIENICHUS YHCIIa COYETaHU M.
[Ipumensars Gpopmyny 6GuHOMA
HrroToHa 151 mpeoOpazoBaHus
BBIPAKEHUN
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Cepuu nocnenoBaTebHbIX 5 bunapHbIi1 CilydyallHBIN OIIBIT Pa30uBath ClI0KHbBIE IKCIIEPUMEHTHI

ucnelTanuii. Mcnbiranus (ucnpiTaHKe), yCIex U Heyaya. Ha OTAEJbHBIE UCIIBITAHUS.

bepnyiu. HezaBucumebie ncnbitanus. Pemate 3anaun Ha mouck

Crny4aiiHplii BEIOOD Cepusi HE3aBUCHUMBIX UCTIBITAHUI BEPOSTHOCTEH COOBITHI B CEpUU

13 KOHEYHOU COBOKYITHOCTH 1o nepBoro ycnexa. Cepus WCIIBITAHUM 10 IEPBOT0 ycrexa u
HE3aBUCUMBIX UCIIBITAHUN bepHyiun. B CEpUsIX UCHBITAHUMN bepHyu,
CrnyyaitHblil BEIOOD U3 KOHEUHOU a TAK)K€ B OIIBITaX CO CIIyYalHbIM
COBOKYITHOCTH. BbIOOPOM U3 KOHEYHON COBOKYITHOCTHU
[IpakTuueckas padora C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C HCTIOJIb30BAHUEM DJICKTPOHHBIX (bakToB U popMyJI, B TOM YHCIIE B XO/€
Ta0JIHIL MPaKTUYECKON pabOThI C MPUMEHEHUEM

CTaHAAPTHBIX (PYHKIIMIA
Cry4aiiHble BEJTMYHUHbI 14 Cnyuaiinas BenuunHa. Pacnipenenenue OcBauBaTh NOHATHS: CIlydaiiHas

U pacnpeneneHus

BEpOSATHOCTEU. Jlnarpamma
pacnpenenenusa. Onepanuun

HAJl CJIy4YalHbIMU BEJIMYMHAMMU.
[Tpumepsl pactipenenennii. bunapnas
Clly4yanHas BeIm4yuHa. ['eomerpuueckoe
pacn-penenenue. buHoMuaabHOE
pacrtpenenenue. Marematudyeckoe
0XKHWJIAHUE CITYYaHOW BEIIMYUHBI.
CoBMecTHOE pacpeeleHUE IBYX
CIIly4aWlHbIX BeJIMUnH. HezaBucumbie
Cy4daiiHble BeIuyuHbl. CBOKCTBA
MAaTEMATUYECKOTO OKUJAHUS.

BEJIMUMHA, pacrpeiesieHre, Tabimna
pacnpenesieHus, JuarpaMma
pacrpeaeneHus.

Haxonuth 3HaueHHs] CyMMBI U
MPOU3BEJICHUS CITyYalHbIX BEJIMYMH.
Crpouts OMHapHBIE pacrpeaeIeHUs
10 OTMCAHUIO COOBITUM B CITy4aiiHbIX
onbITax. CTPOUTH U pacrno3HaBaTh
reoOMEeTPUIECKOe U OMHOMHAIIPHOE
pacrpenaeneHus.

Pemate 3a/1aun Ha BBIUKCIECHUE
MaTeMaTHYECKOrO 0>KHUIaHHUS.
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MareMatrnyeckoe OKugaHue OMHAPHOM
CIIy4YalHOM BEJIMYUHBI.
MaremaTn4eckoe 0OXKUIaHNE
r€OMETPUYECKOTO U OMHOMHAIIBHOTO
pacnpenenenuit. Jlucnepeus u
CTaHIAPTHOE OTKJIOHEHHUE. [[ucnepcus
OMHapHOU CiTy4yallHON BEJIMYMHBI.
CBoiiCTBa IUCTIEPCHU.
MareMaTudyeckoe 0KUJaHNE
MIPOU3BEACHUS U JTUCTIEPCUSI CYMMBI
HE3aBHCUMBIX CITyYalHbIX BETUYUH.
Jucnepcusi OMHOMUATTLHOTO
pacrpeeneHus.

[IpakTuueckas paborta

C UCTI0JIb30BAHUEM 3JIEKTPOHHBIX
Ta0IuUIL

CTpouTh COBMECTHBIE PaCIpEACIICHUSI.
N3yuaTh cBOMCTBA MATEMATUYECKOTO
0KUJIaHMUS.

Pemarts 3agaun ¢ TOMOIIBIO
V3yUYECHHBIX CBOWCTB.

[To uzyueHHbIM opMysIaM HAXOIUTh
MAaTEMATUYECKUE OKUTAHUS
CJIIy4alHBIX BEJIIMYNH, UMEIOLINX
reoOMEeTPUIECKOe U OMHOMHAIIBHOE
pacnpeneneHus

OcBauBaTh NOHATHS: TUCTIEPCHUS,
CTaHIAPTHOE OTKJIOHEHUE CIIy4alHOU
BEJIMYUHBI.

Haxomguts nucniepcuro

10 PacHpeIeNICHUIO.

N3yyaTh cBOMCTBA 1UCIIEPCHU.

[To uzydueHubIM opmysiaMm HaXOIUTh
JTUCIIEPCHUI0 OMHOMHUAIBLHOTO
pacnpeaeneHusi, B TOM YHCIIE B XOJI€
MPaKTUYECKON pabOThI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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11 KJIACC
Hazpanwue KommuecTtBo OCHOBHBIE BU/IBI ACSITETLHOCTH
OCHOBHOE CO/IepKaHHE
pazena (TeMbl) 4acoB oOydJaronuxcs
3aKoH OOJIBIINX YKCET 5 HepasenctBo UeoOniméra. Teopema Pa30bupath goKa3aTeabCTBA TEOPEM.

Yeopiména. Teopema bepuymm.
3axoH 60JbIIKX yucesl. BeiOOpoUHbIi
METO/]I UCCIIEIOBaHUM.

[Ipaktuueckas pabota

C UCTIOJIb30BAHUEM DIIEKTPOHHBIX
TaOJINII

OcBauBaTh BEIOOPOUHBII METOA
HCCJIEI0BAHMM, B TOM YHCIIE B XOJI€
MPaKTUYECKON paboThI

DJeMEeHThl MATEMATHYECKOUN
CTAaTUCTUKH

['enepanbHas COBOKYITHOCTb U
city4aiiHasi BBIOOpKa. 3HaKOMCTBO

C BBIOOPOYHBIMU XapaKTEPUCTUKAMH.
OueHka CpeaHEro U JUCIepCHn
reHepalbHON COBOKYITHOCTH

C TIOMOIIBIO BBIOOPOYHBIX
xapaktepucTtuk. O1leHUBaHUE
BEPOATHOCTEN COOBITHI 1O BHIOOPKE.
Craructuyeckas runotesa. [IpoBepka
MPOCTENIINX TUMOTE3 C TOMOILBIO
CBOMCTB U3YUYEHHBIX PACIIPEICICHUM.
[TpakTrueckas pabora

C UCTIOJIb30BAHUEM AJIEKTPOHHBIX
TaOJINII

OcBauBaTh NOHATHS: T€HEpaIbHAs
COBOKYMHOCTb, BEIOOPKA, BELIOOPOYHOE
cpeaHee ¥ BLIOOpOYHAs JUCTIEPCHS.
Boruncnsate BEIOOpOUHBIE
XapaKTEPUCTUKU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKHU
IE€HEpPaIbHON COBOKYITHOCTH.
OcBauBaTh OHATHS: CTATUCTUYECKAS
TUI0TE3a.

OneHnBaTh BEPOSITHOCTh COOBITUM U
MPOBEPSITH MPOCTEHIIINE TUITOTE3bI
Ha OCHOBE BHIOOPOYHBIX JAHHBIX,

B TOM YHCJIE B XOJI€ IPAKTUYECKON
paboTHI
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HernpepbiBHbIE CiiydaliHbie
BEJIMYMHBI (pacnpenencHus),
MTOKA3aTEeJIbHOE U
HOPMAaJIbHOE PaclpeeIeHUs

[IpuMepbl HENPEPBIBHBIX CITYyYaWHBIX
BeJIMYUH. OYHKIHUS TIIIOTHOCTH
BEPOSATHOCTU. PaBHOMEpPHOE
pacnpenenenue. [Ipumepsl 3aaauy,
MPUBOJAIINX K IMOKA3aTEIIbHOMY

Y K HOPMaJIbHOMY PacCIIpeICIICHUSIM.
@O yHKIYS IOTHOCTH BEPOSITHOCTH
II0KA3aTEJIbHOTO PACIIPEACICHUS.
@yHKIMS INIOTHOCTU BEPOSTHOCTU
HOPMAJIBHOTO PACIIPEICIICHUS

3HaAKOMUTBHCA MOHSATUSMM:
HETpEephIBHAS ClTyyaiiHas BETUYHMHA,
HENPEPBIBHOE pacIpe/iesicHue,
(GYHKIUS TUIOTHOCTH BEPOSTHOCTH.
Haxonutb BEpOSITHOCTH COOBITUI
0 JTaHHOU (yHKIIUU

MJIOTHOCTH.

3HAKOMHTBHCS C TOHSITUSIMHU:
MOKa3aTeNIbHOE paclpe/iesieHue,
HOpPMAaJIbHOE pacIpe/ieiCHHE.
BriaensTe Mo onrMcaHuio ciiydaiHble
BEJIMUMHBI, pacrpeiesieHHbIE

0 TTOKAa3aTeIbHOMY 3aKOHY,

10 HOPMaJbHOMY 3aKOHY.
Pazbupats npumeps 3a1ad,
MPHUBOAIINX K TOKA3aTETbHOMY
pacmpeieNieHr o U K HOpMaTbHOMY
pacnpeziesIeHUI0

Pacnpenenenne [lyaccona

[TocnemoBaTenbHOCTH OJMHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3anaun, MpUBOASIIEH

K pacnpeaenenuro [lyaccona.
[IpakTuueckas pabota

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINII

BriaensaTe Mo onucanuio ciiy4aiiHOro
ONBbITA BEJIMYUHBI, pacIpe/ICICHHbIE

1o 3akony Ilyaccona.

Pemrate 3agaum, B TOM 4MCIIE B XO/I€
PaKTHYECKON pabOThI ¢ MPUMEHEHUEM
CTaHJAPTHBIX (PYHKIIMH 3JIEKTPOHHBIX
TaOIUIL
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CBsi3b MEX]y CITy4YailHBIMU
BEITMYMHAMU

KoBapuanus 1Byx ciydailHbIX
BennurH. Koadduiment koppemsium.
CoBMecTHbIE HAOJIIOICHUS IBYX
BeJIMurH. BeiOopouHbIit Ko Puiient
Koppessiuuu. Paznuuue Mexay
JIMHEWHOU CBSA3bIO U IPUYNHHO-
CJIEACTBEHHOU CB:A3b10. JInHEelHas
perpeccus. [Ipaktnyeckas pabora

C UCIOJIb30BaHUEM DJICKTPOHHBIX
TaOJINII

OcBauBaTh MOHATHS: KOBapHAIIHS,
KO2(DPUITUEHT KOPPENALNH, JTUHESHHAS
3aBUCUMOCTb.

OueHuBaTh XapakTep CBA3U MEXIY
CIIy4ailHBIMHM BEJIMYMHAMU, UCXOJS
U3 TIPUPOJIBI JAHHBIX M BBIYMCIICHHBIX
XapaKTEPUCTHK.

Hcnonb3oBaTh 1uarpammsl
paccenBaHus ISl U300paKCHUS
COBMECTHOTO PACCEHBAHUS

JTAHHBIX.

Haxonutb ko3ppunuenTsl ocu
JIUarpaMMbl, B TOM YHUCJIE B XOJI€
MPaKTUYECKON pabOThI C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKITHI

O0o001IeHE U
CHCTEMATH3ALNS 3HAHUN

11

[IpencraBieHre JaHHBIX C TOMOIIbIO
Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHUKA, OTIBITHI

C PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMH,
BBIYHCIICHUE BEPOSITHOCTEM
COOBITHI ¢ TPpUMEHEHUEM (POopMYIT U
rpauuecKux METOA0B
(koopiMHATHAs TIpsiMast, IEPEBO,
nuarpamma Ditepa), ciydaiHbie

IToBTOPATH U3y4YEHHOE U BHICTPANBATh
CHUCTEMY 3HAHUU

80



®denepanbHas pabouas mporpamma | Maremaruka. 10—11 kimaccer (yriyOna€HHBIN ypOBEHB)

BEJIMYMHBI U PACOPEACIICHNUS,
MaTeMaTHYECKOE 0KUTAHUE
CIly4YaliHOW BEJIMYUHBI

OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME

TEMATHYECKOE INTAHUPOBAHHE

AJITEBPA U HAYAJIA MATEMATHYECKOT'O AHAJIN3A 10 KJIACC

Ne HaumenoBanue pa3aesioB ¥ TeM NPOIrPamMMbl KoinuyecrBo JuiekTpoHHbBIE (UG pPOBbIE)
/m 4acoB o0pa3oBaTesibHbIE PeCypChl
IToBTOpEeHMe Kypca ajaredpsl 9 Kiaacca 6
1 [IpeoOpa3oBanue palMOHATbHBIX BHIPAKEHUN 1 https://resh.edu.ru/subject/lesson/1970/start/
2 [IpeobpazoBanHme UppallMOHAIBHBIX BBIPAKEHUN 1 https://resh.edu.ru/subject/lesson/1975/start/
3 VYpaBHeHUs, HEPABEHCTBA U UX CHCTEMBI. 1 https://resh.edu.ru/subject/lesson/2575/start/
4 DneMeHTapHbIe airedpandeckue GyHKIMU U uX rpaduku. | 1 https://resh.edu.ru/subject/lesson/1992/contro
CBoiicTBa 37IeMEHTapHBIX anredpanyeckux (PyHKIIUMA. I/1/#155315
Cxema nccnenoBanust QyHKIIUU
5 Pemenue 3anau no teme "lloBTopenne kypca anre6per 9 | 1
Kjacca"
6 KonTtpoarHas paboTa Ha TOBTOpPEHHUE 1
1. MHO0KeCcTBO NeHCTBUTEIbHbIX YHcel. MHOI04/1eHbl. 18
PanuoHanbHble ypaBHeHHs U HepaBeHCTBA. CHCTEMBI
JIMHEHHBIX YPABHEHHUH
1.1 Anamu3 KP u pabota Hajx ommOkamMu. MHOXKECTBO, 1 https://resh.edu.ru/subject/lesson/1986/start/

OIepanuu HaJl MHOXKECTBAMHU U UX CBOMCTBA. JlnarpaMmbl
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Oiinepa-Benna. [IpumeHeHue TeopeTuko-
MHO’KE€CTBEHHOT0 armapara Jisl pelieHus 3a1a4

1.2 | Paunonanbubie uncia. OOBIKHOBEHHBIE U AECSITUYHBIC https://resh.edu.ru/subject/lesson/1972/start/
JpoOU, MPOIEHTHI, 0ECKOHEUHBIE IEPUOAUUECKUE IPOOH

1.3 [Tpumenenue apoOeit ¥ MPOIICHTOB MJIST PEIICHHUS https://resh.edu.ru/subject/lesson/1344/trainin
MPUKJIATHBIX 3a7a4 g/#133448

1.4 JlelicTBUTENbHBIC UKclia. PanimoHanbHbIC U https://resh.edu.ru/subject/lesson/1972/contro
UppanuoHanbHbIe Yncia. ApudMeTndeckue onepamnmuu ¢ 1/1/#154935
JEUCTBUTEIHLHBIMU YUCIAMHU.

1.5 Moaynb JEUCTBUTENBHOIO YHCIA U €M0 CBOKWCTBA

1.6 | Ilpubnux€HHbIC BRIYUCICHUS, TIPABUJIA OKPYTJICHUS, https://resh.edu.ru/subject/lesson/2916/start/
NPUKUIKA U OL[CHKA Pe3yIbTaTa BEIYUCICHHM

1.7 | OcHOBHBIE METO/IbI PEIICHUS LIETBIX U JPOOHO- https://resh.edu.ru/subject/lesson/2741/start/
palMOHAIbHBIX YPaBHEHUN U HEPABEHCTB

1.8 | OcHOBHBIE METO/IbI PEIICHUS LIETBIX U JPOOHO- https://resh.edu.ru/subject/lesson/3785/start/3
palMOHATIbHBIX YPAaBHEHU U HEPABEHCTB 26779/

1.9 | MHorouieHsl OT OAHOM TiepeMeHHoM. [lenenue https://resh.edu.ru/subject/lesson/5298/start/3
MHOTO4JIEHa Ha MHOTOWIEH C OcTaTkoM. Teopema be3y 26969/

1.10 | MHorouniensl ¢ uensivMu ko3 duimentamu. Teopema https://resh.edu.ru/subject/lesson/3778/start/1
Buera 58733/

1.11 | Pemenue cucrem TMHENHBIX YPaBHEHUI https://resh.edu.ru/subject/lesson/1144/

1.12 | Pemuenue cucTeM JIMHEMHBIX YPAaBHEHUI

1.13 | Marpunia cucteMbl TUHEHMHBIX YpaBHeHUN. Onpeaenurenb
MaTpHULBI 2X2, €ro TeOMETPUYECKUI CMBICI U CBOMCTBA;
BBIYKCIICHUE €r0 3HAUCHHUSI

1.14 | Onpenenurens MaTpULbl 2X2, €r0 reOMETPUUECKUI

CMBICI " CBOﬁCTBa; BBIYHMCJICHHUEC €TI0 3HAYCHUA
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1.15 | Ilpumenenue onpeaeauTens 1l peIIeHUs] CUCTEMBbI |
JIMHEWHBIX YPaBHEHUH
1.16 | Pemenue npukiIaJgHbIX 337a4 C IOMOILIBIO CUCTEMBI 1 https://resh.edu.ru/subject/lesson/1146/
JIMHEWHBIX YpaBHEHUH
1.17 | Ypok 006001ieHrs 1 cucTeMaTru3aiii 3HaHu| 10 TeMe: 1
"PanroHanbpHble ypaBHEHUA U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YPaBHEHUH
1.18 | KontponsHas pabora Ne 1: "Paunonansusie ypaBHeHust u | 1
HepaBeHCTBA. CHUCTEMBI JIMHEUHBIX YpaBHEHUIT"
2 @Oynkuuu ¥ rpapuku. CrenenHas GpyHkuus ¢ neabim | 12
nokasareJjieM
2.1 | AHanu3 KOHTpOIbHOM paboThl. PaboTa Haj ommOkamu. 1 https://resh.edu.ru/subject/lesson/1338/
OyHKIMSA, CIOCOOBI 3aaanus GyHKIUA. B3auMHo
obpatnbie pyHkiuu. Komnosunus ¢hyHKiui
2.2 | I'padux bysakmmm. DneMeHTapHbIE MPeoOpa3oBaHMs |
rpadukoB QyHKIUN
2.3 OO6macTh onpeneneHrs 1 MHOXKECTBO 3HAaUeHUI QyHKIUHU. | | https://resh.edu.ru/subject/lesson/2569/train/#
Hynu ¢pyukiuu. [IpomexyTKku 3HaKOTIOCTOSTHCTBA 168308
2.4 UéETHpie n Heu€THBIC pyHKIMU. [lepuonnueckue 1
¢byukun. [IpomMexxyTku MOHOTOHHOCTH (DYHKLIUU
2.5 MakcuMmyMbl 1 MUHUMYMBI GyHKITUU. Hanbombinee u 1
HaUMEHbIIIee 3HAUYCHUE (PYHKIIMH Ha IPOMEKYTKE
2.6 | JIuneiinas, kBajgpaTuyHas U IpoOHO-TMHEHHas GyHKIuU. | 1 https://resh.edu.ru/subject/lesson/2912/start/

DJeMeHTapHOEe UCCIIeI0OBaHIE U TOCTPOCHUE TpadUKOB
TUX QYHKIUH
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2.7 | JIuneitnas, kBaAgpaTu4Has U APOOHO-IMHEHHAS QyHKIMH. | 1
DneMeHTapHOe UCCIe0BaHUE U MOCTPOCHUE IPaPUKOB
TUX QYHKIUH

2.8 CrerneHsb ¢ 11eJIBIM NOKa3aresieM. bunom HeroToHa 1

2.9 Crenenb ¢ uensiM nokaszarenaeM. bunom HeroTona |

2.10 | CrenenHas QpyHKIIUS C HATYpPaJbHBIM U LIEJIBIM 1 https://resh.edu.ru/subject/lesson/5540/main/3
noka3zareneM. E€ cBoiicTBa u rpadguk 27003/

2.11 | Ypox o06oOuieHus u cucTeMaTH3alui 3HaHHUH 110 TeMe: 1 https://resh.edu.ru/subject/lesson/3182/start/
"Crenennas ¢yuknus. Ee cBolicTBa u rpaduk."”

2.12 | KourponpHas padora Ne 2 "Crenennas ¢pynkuus. E€ 1
cBolcTBa U rpaduk”

3 ApupmMeTHYeCKU KOPEHb N-0# CTeIeHH. 12
HNppannonajibHbie ypaBHEHUSA

3.1 AHaM3 KOHTPOJIBHOM paboThl. PaboTa Haj ommOKkaMu. 1 https://resh.edu.ru/subject/lesson/5498/start/2
ApudmeTnueckuii KOpeHb HATYPaTbHOM CTENIEHU U €T0 72542/
CBOWCTBA

3.2 | ApupMeTnueckuii KOpeHb HATYPATbHOU CTENIEHU U €T0 1
CBOWCTBA

33 [IpeoOpazoBanMs YNCTOBBIX BEIPAKECHUM, COAECPIKAITIX 1 https://resh.edu.ru/subject/lesson/4729/start/1
CTETIeHU U KOPHU 59013/

3.4 | IlpeoOpa3oBaHus YHUCIOBBIX BRIPAKEHHUH, COIEPIKALIUX 1 https://resh.edu.ru/subject/lesson/1975/start/
CTETICHU U KOPHHU

3.5 Uppanmonansubie ypaBHeHUsI. OCHOBHBIE METO/IbI 1 https://resh.edu.ru/subject/lesson/5569/start/1
pEeLIEeHNs UPPALMOHAIBHBIX YPABHEHHM 59263/

3.6 UNppanmonansubie ypaBHEeHHUSI. OCHOBHBIE METOBI 1

pELICHUSI UPPALIMOHATIBHBIX YPABHEHUM
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3,7 | UppaunoHanbHble ypaBHEHUA. OCHOBHBIE METOIbI 1
pelIeHus UppalOHAIbHBIX YPABHEHUI
3.8 PaBHOCUIIBHBIE IEPEXO/IBI B PEIICHUU UPPAllMOHATBHBIX | 1 https://resh.edu.ru/subject/lesson/3798/start/1
YPaBHEHHI 59138/
3.9 | PaBHOCHJIBHBIE IEPEXO/IBI B PEIICHUH UPPALMOHAIBHBIX | |
YPaBHEHHM
3.10 | CpoiicTBa u rpaduK KOpHS N-Oi CTENEHU KaK (QyHKIIUN 1 https://resh.edu.ru/subject/lesson/5540/main/3
0oOpaTHOM CTETEeHN ¢ HATypaJbHBIM TTOKa3aTelieM 27003/
3.11 | Ypok 00001IeHus ¥ cUCTeMaTU3allui 3HaHUH 110 TeMe 1
"CBolicTBa U rpauK KOpHS N-Oi CTETICHH.
WppatrioHansHble ypaBHEHUS
3.12 | KontponbHas padota Ne 3 mo teme: "CoiicTBa u rpaguk | 1
KOpHS n-0¥ crenenu. MppannonanbHbie ypaBHEHUs"
4 "Iloka3zarenbHass QyHKIMS. 10
Iloka3aTesbHbICe ypaBHeHHS "
4.1 AHaM3 KOHTPOJIBHOM paboThl. PaboTa Haj ommOKkaMu. 1
CreneHb ¢ paMOHAJIBHBIM [TOKa3aTeNIeM U €€ CBOMCTBA
4.2 Crenensb ¢ panMoHaJbHBIM MTOKa3aTesieM U €€ CBOMCTBA 1 https://resh.edu.ru/subject/lesson/4729/start/1
59013/
4.3 Crenenb ¢ palMoHaIbLHBIM MTOKAa3aTeNieM U €€ CBOMCTBa |
4.4 | IlokazarenbHas GpyHKIMS, €€ CBONCTBA U Tpaduk 1 https://resh.edu.ru/subject/lesson/384 1/start/2
25573/
4.5 | Ucnonw3zoBanue rpadguka QyHKIIMKU AJIs1 PEIICHHUS 1
YPaBHEHHM
4.6 | IlokazarenbHble ypaBHEeHUsI. OCHOBHBIE METOIbI pelieHus | 1 https://resh.edu.ru/subject/lesson/5627/start/1

ITOKA3aTEJIbHBIX YPaBHEHNUN

59321/
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4.7 | IlokazatenpHbie ypaBHeHUSI. OCHOBHBIE METOBI PEIICHUS | | https://resh.edu.ru/subject/lesson/473 1/start/1
MOKa3aTeIbHbIX YPABHEHUM 59352/
4.8 [TokazarenbHbie ypaBHeHUSI. OCHOBHbBIE METO/IbI pellieHus | 1
MOKa3aTeJIbHbIX YpaBHEHUN
4.9 | Ypok 00001meHns U cucTeMaTru3aliii 3HaHu| 110 TeMeE: 1
«IlokazarenpHas ¢pynkius. [lokaszaTenbHble ypaBHEHUSD)
4.10 | KontposnbHas padota Ne 4 o teme: "IlokazaTenpHast 1
¢bynxus. [lokazaTensHbie ypaBHeHHS"
5 Jlorapugmuueckas pynkuus. Jlorapupmmuueckue 18
ypaBHEHUsI
5.1 AHam3 KOHTPOJIbHOM paboThl. PaboTa Haj ommOKkaMu. 1 https://resh.edu.ru/subject/lesson/5753/start/2
Jlorapudwm yucna. CoiicTBa orapudpma 72574/
5.2 | Jlorapudm yucna. CoiicTBa norapudpma 1 https://resh.edu.ru/subject/lesson/5753/start/2
72574/
5.3 | Jlorapu¢dm yucna. CoiicTBa norapudpma 1
5.4 | JecsatTuuHble U HaTypabHbIE JOTapU(PMBI 1 https://resh.edu.ru/subject/lesson/3823/start/1
98625/
5.5 JlecaTuuHbIC U HaTypaJbHBIC JIOTAPU(MBbI 1
5.6 | [IpeoOpazoBanue BIpaKEHUH, coAepKaIUX Jorapupmbl | 1
5.7 [IpeobpazoBanue BhIpaXXKeHUH, coaepKamux jJorapupmer | 1
5.8 | [IpeoOpa3oBanue BIpaKeHUM, coAepKaIUX Jorapudmbl | 1
5.9 | Jlorapupmuueckas QyHkiusi, €€ cBoCcTBa U rpaduk 1 https://resh.edu.ru/subject/lesson/3834/start/1
98687/
5.10 | Jlorapudmuueckas pyHKusA, €€ cBOWCTBA U TpaduK 1 https://resh.edu.ru/subject/lesson/3834/start/1
98687/
5.11 | Ucnonb3oBanue rpaduka QyHKIUA I PEIICHUS 1

YPaBHECHUI
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5.12 | Ucnonb3oBanue rpaduka QyHKIUA I PEIICHUs 1
YPaBHEHUM

5.13 | Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE METOBI 1 https://resh.edu.ru/subject/lesson/4732/start/1
penieHus JorapupMUIecKux ypaBHEHUN 98842/

5.14 | Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METObBI 1
pelieHus JorapuMUIECKuX ypaBHEHUN

5.15 | Jlorapudpmuueckue ypaBHeHUs:. OCHOBHBIE METO/IbI 1 https://resh.edu.ru/subject/lesson/3852/start/1
pelieHus JorapuMUIECKuX ypaBHEHUN 99119/

5.16 | PaBHOCUIIbHBIE TTIEPEXO0/bl B pEIICHUH JIoTapuMHUUecKux | 1
YPaBHEHHM

5.17 | Ypok 0060011eHs U cuCTeMaTU3alluy 3HaHUH 10 TeMeE: 1
"Jlorapupmuueckas ¢pynkuus. Jlorapupmuaeckue
ypaBHeHuUs"

5.18 | KonTtponbHas padorta Ne 5: "Jlorapubmuueckas Gynkuus. | 1
Jlorapupmuyeckue ypaBHeHUS"

6 Tpuronomerpuveckue BbIPAKEHUS U YPABHEHUSA 22

6.1 | AHanu3 KOHTPOJIBbHOM paboThl. PaboTa Hajg ommOkamu. 1 https://resh.edu.ru/subject/lesson/4735/start/1
CuHyc, KOCUHYC, TAHT€HC U KOTAHI€HC YU CJIOBOTO 99274/
aprymeHTa

6.2 | CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YHCIOBOrO 1
aprymeHTa

6.3 ApKCHHYC, apKKOCUHYC U apKTAHT€HC YHCIIOBOTO |
aprymeHTa

6.4 TpuronoMmerpuueckas OKpy>KHOCTb, ONPEIeJICHHE | https://resh.edu.ru/subject/lesson/6019/start/1
TPUTOHOMETPUYECKUX (DYHKIIUN YHUCIIOBOTO apryMeHTa 99181/

6.5 TpuronoMmerpuueckasi OKpy HOCTb, ONPEACIEHNAE |

TPUTOHOMETPHUECKHUX (YHKIMI YUCIOBOTO apryMeHTa
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6.6 | OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYJIBI 1 https://resh.edu.ru/subject/lesson/4734/start/1
99305/

6.7 | OCHOBHBIE TPUTOHOMETPUIECKHE (DOPMYJIBI 1 https://resh.edu.ru/subject/lesson/3489/start/2
92739/

6.8 | OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYJIBI 1 https://resh.edu.ru/subject/lesson/3490/start/1
99398/

6.9 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 https://resh.edu.ru/subject/lesson/4238/start/1
07826/

6.10 | IIpeoOpazoBaHue TPUTOHOMETPUUECKUX BhIPAKECHUIN 1 https://resh.edu.ru/subject/lesson/3898/start/1
99491/

6.11 | IlpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKEHUIN 1 https://resh.edu.ru/subject/lesson/4324/start/1
99618/

6.12 | [IpeoOpa3oBaHre TPUTOHOMETPHUUECKHUX BhIPAKECHHIA 1

6.13 | Pemenue TpUroHOMETPUUECKUX YpaBHEHUN 1 https://resh.edu.ru/subject/lesson/6317/start/1
99681/

6.14 | Pemenue TpUroHOMETPUUECKUX YpaBHEHUN 1 https://resh.edu.ru/subject/lesson/4736/start/1
99743/

6.15 | Pemenue TpUroHOMETPUUECKUX YpaBHEHUN 1 https://resh.edu.ru/subject/lesson/4737/start/1
99804/

6.16 | Pemenue TpUroHOMETPUUECKUX YpaBHEHUN 1 https://resh.edu.ru/subject/lesson/6314/start/1
99928/

6.17 | Pemenue TpUroHOMETPUYECKUX ypaBHEHUI 1 https://resh.edu.ru/subject/lesson/6321/start/1
99989/

6.18 | Pemenue TpuroHOMETpUUECKUX ypaBHEHUI 1 https://resh.edu.ru/subject/lesson/6320/start/2
00020/

6.19 | PemieHue TpUroHOMETPUYECKUX YPABHEHHI 1

6.20 | PemieHrue TpUTOHOMETPUYECKUX YPABHEHUN 1
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https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/
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6.21 | Ypok 00001ieHns 1 CUCTEMATU3AINK 3HAHUH TI0 TeMe: 1
"TpUrOHOMETPUYECKUE BHIPAKECHUS U
TPUTOHOMETPUYECKUE YPABHEHHUS "
6.22 | KontposbHas pabora Ne6: "Tpuronomerpruueckue 1
BBIPAKEHUS U TPUTOHOMETPUUECKUE YpaBHEHUS "
7 IHocienoBaTeIbHOCTH M POrPECCUH 10
7.1 AHaM3 KOHTPOJIBHOM paboThl. PaboTa Haj ommOKkaMu. 1 https://resh.edu.ru/subject/lesson/2122/start/
[TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS
nocienoBaTejabHOCTE. MeTo MaTeMaTHYECKON
WHIYKITAN
7.2 MOHOTOHHBIE ¥ OTpaHUYEHHBIE TTOCIEA0BATEILHOCTH. 1 https://resh.edu.ru/subject/lesson/2003/start/
Hcropus ananuza 0€CKOHEUHO MaJIbIX
7.3 | Apubmernyeckas mporpeccus 1 https://resh.edu.ru/subject/lesson/2006/start/
7.4 | 'eomerpuueckas nporpeccusi. beckoneuno yowiBatomas | 1 https://resh.edu.ru/subject/lesson/212 1/start/
reOMETPUYECKast MPOTPECCHUS
7.5 CyMmma 6eckoHeuHO yOBbIBaroIel reoMeTPpUIECKON 1
MPOTPECCUU
7.6 JIMHEWHbIN U YKCTIOHEHUIUAIBHBIN POCT. YucIo e. 1
dopMyIia CI0KHBIX MPOIEHTOB
7.7 JIvHeWHbIN 1 SKCITOHEHIMAIIBHBIN poCT. Yunclo e. 1
dopMyIia CI0KHBIX MPOIEHTOB
7.8 Hcnonp30BaHne MpOrpeccuu Il pEeIICHUs pEAIbHBIX 1
3a/1ay IPUKJIaJHOTO Xapakrepa
7.9 | Ypok 00001eHns 1 CUCTEMATU3AINK 3HAHUH TI0 TeMe: 1
"ITocenoBaTeIbHOCTH U MPOTPECCUU
7.10 | KontponbsHas padota Ne7: "[locnenoBarensHOCTH |

nporpeccun’”

89



https://resh.edu.ru/subject/lesson/2122/start/
https://resh.edu.ru/subject/lesson/2003/start/
https://resh.edu.ru/subject/lesson/2006/start/
https://resh.edu.ru/subject/lesson/2121/start/

®denepanbHas pabouas mporpamma | Maremaruka. 10—11 kimaccer (yriyOna€HHBIN ypOBEHB)

8 HenpepsoiBubie pynkuuu. Ilpoussoanas 20
8.1 AHaM3 KOHTPOJIBHOM paboThl. PaboTa Haj ommOKaMu. 1 https://resh.edu.ru/subject/lesson/6112/start/2
HenpepriBable GyHKIINN U UX CBOWCTBA 00949/
8.2 Touka pa3peiBa. ACUMOTOTHI rpad)UKOB QYHKITUN 1
8.3 CBoiicTBa (yHKIMI1 HETIPEPHIBHBIX HA OTPE3KE 1
8.4 | Ilpenen pyHkiuu 1 https://resh.edu.ru/subject/lesson/3932/start/3
27093/
8.5 | MeToa uHTEpBAIOB ISl pEIICHUS HEPABEHCTB 1 https://resh.edu.ru/subject/lesson/1996/main/
8.6 | MeToa MHTEpPBAJIOB JIJIsl PEUIEHUSI HEPABEHCTB 1 https://resh.edu.ru/subject/lesson/1996/main/
8.7 | [IpumeneHue CBONCTB HEMPEPHIBHBIX (DYHKIIUHN IS 1
pelieHus 3aaaq
8.8 | [IpumeHeHne CBONCTB HEMPEPHIBHBIX (QYHKUINN AJIs 1
pelieHus 3aaaq
8.9 | IlepBas u BTOpas Npou3BOAHbBIE PYHKIIHH 1
8.10 | Onpenenenuie, reoMeTPUUECKUN CMBICI IIPOU3BOTHOM 1 https://resh.edu.ru/subject/lesson/3976/start/2
01104/
8.11 | Ompenenenue, pu3nUecKuii CMbICI TPOU3BOIHON 1 https://resh.edu.ru/subject/lesson/4923/start/2
00980/
8.12 | YpaBHeHue kacaTenbHON K rpaduky QyHKIUN 1 https://resh.edu.ru/subject/lesson/3976/main/2
01108/
8.13 | YpaBHeHue kacatenbHON K rpaduky QyHKIUN 1
8.14 | [IpousBoaHBIC 2JIEeMEHTAPHBIX (PYHKIIHIMA 1 https://resh.edu.ru/subject/lesson/4922/start/2
01042/
8.15 | [IpousBoaHbIC 2JIeMEHTAPHBIX (PYHKIIHIMA 1 https://resh.edu.ru/subject/lesson/6114/start/2
01073/
8.16 | [IpousBoaHasi CyMMBbI, MPOU3BEACHHSI, YACTHOTO U 1 https://resh.edu.ru/subject/lesson/3954/start/2

KOMMO3UIIUUA (PYyHKIIHMA

01011/
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8.17 | IIpousBoaHasi CyMMbI, IPOU3BE/ICHUS, HACTHOTO U | https://resh.edu.ru/subject/lesson/3954/start/2
KOMMO3UIIUUA (PYyHKIIHHA 01011/

8.18 | Ilpon3BoiHas CyMMBbI, IPOU3BENECHHUS, YACTHOTO U 1
KOMITO3UIIMK (PYHKIUH

8.19 | Ypoxk 06001eHNs 1 CHCTeMaTH3alluy 3HAaHUH 110 TeMe 1
"IIpousBoanas"

8.20 | KonTtponbHas padora Ne8: "IIpouszBogHas" 1
IHoBTOpEeHue 8

1 AHaM3 KOHTPOJIBHOM paboThl. PaboTa Haj ommOKkaMu. 1
[ToBTOpenme, 0600ITICHNE, CHCTEMATH3AITNS 3HAHWI:
"VpaBuenus"

2 [ToBTOpEeHME, 0000ITICHNE, CHCTEMATH3AITNS 3HAHUI: 1
"VpaBHeHus"

3 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3allUs 3HAHUIA: 1
"VpaBHeHus"

4 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3alUs 3HAHUIA: 1
"®yHkiun"

5 [ToBTOpeHue, 0600IIeHNE, CUCTEMATHU3AIUs 3HAHUM: 1
"®yHkiun"

6 Nrtorosas koHTpoJbHas paboTa 1

7 HtoroBas KoHTpoJIbHAs paboTa 1

8 [ToBTOpenme, 0600IICHNE, CHCTEMATH3AIUS 3SHAHHHA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136

TEMATHUYECKOE IINTAHUPOBAHHUE

I'EOMETPHUA 10 KVIACC
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HanMeHoBaHue pa3iesi0B M TeM NPOTrPaMMbl

KoanyecTBo
JacoB

JuiekTpoHHbBIE (UG pPOBbIE)
o0pa3oBaTe/IbHbIe pecypChl

BBenenue B crepeoMeTpuio

6

HcTopus pa3BUTHS IUIAHUMETPUHU U CTEPEOMETPHUH.
OcHoBHbIE MpaBUiia U300PAKEHUS HA PUCYHKE
IIJIOCKOCTH, MapajuIeNIbHBIX MPSAMBIX (OTPE3KOB),
cepeanHbl oTpe3ka. [IoHsATHS cTepeoMeTpHn: ToUKa,
npsiMasi, II0CKOCTh, MPOCTPAHCTBO. OCHOBHBIE MPaBUJIa
n300pa’keHus Ha PUCYHKE TUIOCKOCTH, MapauIeIbHbIX
HPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

1

https://resh.edu.ru/subject/lesson/4756/train/2
03558/

[ToHsiTHs cTEepeoOMETpUU: TOUKA, MIPsMasi, INIOCKOCTD,
npoctpaHcTBO. OCHOBHBIE MTpaBUiIa U300paKEHUS Ha
PUCYHKE TJIOCKOCTH, HapaJUIeIbHbIX IPSIMBIX (OTPE3KOB),
CepeUHbI OTPE3Ka

https://resh.edu.ru/subject/lesson/2780/start/

[TonsATHSA: IepeceKaroecs IIOCKOCTH,
MepeceKaromecs mpsiMasi U mioCKOCTh;
HOJIyIIPOCTPAHCTBO

MHororpanauku. Terpasap, napauenenuIen.
N300paxeHne npocTelnx NpOCTPaHCTBEHHBIX QUryp,
HECYIIECTBYIOMNUX 00BEKTOB.

https://resh.edu.ru/subject/lesson/5444/start/2
21486/

AXKCHOMBI CTECPCOMCTPHUHN U IECPBLIC CICACTBUA N3 HUX

AKCHOMBI CTCPCOMCTPHUHN U IICPBBIC CICACTBUA U3 HUX

B3anMHoe pacnosio:keHue NPIMbIX B IPOCTPAHCTBE

— | O\ | DN

B3anMHoe pacnosokeHne NpsMbIX B IPOCTPAHCTBE.
CkpewmumBatoniecs: npsimbie. [IpuzHaku
CKpelIMBaroImuxcs npsameix. [lapannensHbie npsiMblie B
IIPOCTPAHCTBE

—_J | = —

https://resh.edu.ru/subject/lesson/6133/start/2
72668/
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1.2

Teopema 0 CylIeCTBOBaHNN U €IUHCTBEHHOCTH MPSMOU
MApALIETBHON JAHHOMN MPSIMOW, IPOXOASAIIEH Yepes
TOYKY IIPOCTPAHCTBA U HE JIE)KAIEH HAa JAHHOU MPSMOM.
JleMMa 0 nepecedyeHnH napajIeIbHbIX MPSIMbIX
MJIOCKOCTBIO

1

https://resh.edu.ru/subject/lesson/6065/start/1
25651/

1.3

[TapamiensHOCTB Tpex NpsMbIX. Teopema o Tpéx
napajuiesIbHbIX IPsMbIX. TeopeMa 0 CKpelnBarOIINXCS
MPSIMBIX

https://resh.edu.ru/subject/lesson/6065/start/1
25651/

1.4

Yromuc COHaITpaBJICHHBIMH CTOPOHAMMU. Yron MCXKIY
IMpAMBIMHA

1.5

321,[[3‘—11/1 Ha JOKa3aTCcJIbCTBO U UCCICAOBAHUC, CBA3aHHBIC C
PaCIIOJIOKECHUEM IIPAMBIX B IIPOCTPAHCTBE

1.6

VYpok 000011eHNs ¥ CHCTEMAaTU3aINK 3HAHUHT TI0 TEME
"B3auMHO€ pacnoioKeHrue NpsiMbIX B MPOCTpAHCTBE"

1.7

KonTponbnas padot Nel mo teme "B3aumnoe
pacroyio’keHue MpsIMBIX B IPOCTpaHCTBE"

Iapa/uie1bHOCTh NPSAMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE

21

2.1

AHam3 KOHTPOJIBHOM paboT. PaboTa Haj ommbKaMu.
[ToHsTHS: MapamIEnTbHOCTh NIPSMOU U IIJIOCKOCTH B
npocrpancTie. [Ipu3Hak napaaienbHOCTH IPSAMOU U
m10ckocTH. CBOMCTBA NapaJJIEIbHOCTH IPSIMOM U
TTIOCKOCTH

2.2

FGOMCTpI/I‘{CCKI/IC 3aJa41 Ha BBIYHUCIICHUEC U
A0Ka3aTCJIbCTBO, CBA3AHHBIC C MAPAJIICIIbBHOCTBIO ITPAMBIX
Y IJIOCKOCTEH B IIPOCTPAHCTBE
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23

[TapamnenbHblie OCKOCTH. [Ipr3HaKy mapauieIbHOCTH
JIBYX IJIOCKOCTEU

1

https://resh.edu.ru/subject/lesson/6129/start/1
31672/

24

Teopema 0 mapauieIbHOCTU U €IMHCTBEHHOCTH
IJIOCKOCTH, MTPOXOISIIIEH Yepe3 TOUKY, He
NpUHAICKAITYIO TAaHHOM TUIOCKOCTHU U CIEACTBUS U3 HEé

2.5

CBoiicTBa napajuieNbHbIX INIOCKOCTEN: O MApauIeIbHOCTH
IPSIMBIX NIEPECEUEHHUSI IIPU NIEPECECUECHNUH JIBYX
ITapaJUIENIbHBIX IJIOCKOCTEN TPEThEU

2.6

CBoiicTBa nmapasuiesbHbIX INIOCKOCTEN: 00 OTpe3Kax
MapasuiesIbHbIX MPSAMbIX, 3aKIIOUEHHBIX MEXKITY
napasuieIbHIMU TJIOCKOCTSIMU; O IEPECEUCHUH MPSIMOI C
JIBYMS TapaJieAbHbIMU TIOCKOCTSIMU

2.7

[TapamnensHoe npoekTupoBaHue. OCHOBHBIE CBOICTBA
napajuleIbHOTO MPoeKTUpoBaHus. M300pakeHue pa3HbIX
¢buryp B napamnenbHoi npoekiuu. Llentpanphas
IIPOEKIIHNS.

2.8

N300pakenne cedeHni mupamMuIbl, KyOa v MpU3MBbl,
KOTOpBIE TPOXO0IAT uepe3 ux péopa. Nzobpaxkenne
HepeceueHus MOJTyUYeHHBIX IUIOCKOCTEH. PackpainiBanue
MIOCTPOCHHBIX CEYCHHUI Pa3HBIMHU I[BETAMHU

2.9

N300pakeHne ceueHuid mupaMuibl, Ky0a U IpU3Mbl,
KOTOpBIE MPOXOAT yepe3 ux péopa. Mzobpaxkenue
MEpECEYEHNUSI TOJYUYCHHBIX IIIOCKOCTEN. PackpammrBanue
NOCTPOCHHBIX CEYEHUW Pa3HbIMU LIBETAMHU

2.10

[TocTpoenue ceuenusi, MPOXOASIIETO YEPE3 JaHHYIO
NPSMYIO Ha YEPTEXKE U MAPAIIICTBHOTO APYTror MPsIMOM.
PacuéTt oTHOIIEHUN
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2.11

[TapamienbHas npoeKns, TPUMEHEHUE 111 HOCTPOCHUSA
ceyeHui kyOa u mapannenenumnena. CBoicTBa
IapajulesIenune a u IPU3Mbl

1

2.12

Merton ciienoB i HOCTPOCHUS CEYECHU

https://resh.edu.ru/subject/lesson/4912/start/2
3573/

2.13

Merton cnefoB s nocTpoeHus ceueHuil. CBoicTBa
MEPECEUECHUM TTPAMBIX U IJIOCKOCTEN

2.14

Merton cnefoB s nocTpoeHus ceueHuil. CBoicTBa
MEPECEUECHUM NTPAMBIX U IJIOCKOCTEU

2.15

[ToBTOpenune manumerpuu: Teopema o

MPOMOPIMOHANIBHBIX OTpe3kax. [logobue TpeyroabsHUKOB.

Teopema MeHnenas.

https://resh.edu.ru/subject/lesson/2018/start/

2.16

PacueTnl B ceueHUSAX HA BHIHOCHBIX qCpTeiKax

2.17

[TocTpoenue ceuenuii B nupamuie, Kyoe mo TpéM Toukam
Ha pEbpax. Co3gaHne BEIHOCHBIX YEPTEKEH U 3aITUCh
IaroB OCTPOCHUS

2.18

[locTpoenue ceuenuii B mupamuie, Kyoe mo TpéM ToUKkam
Ha pEOpax. Co3gaHue BEIHOCHBIX YEPTEXKEHN U 3aITUCh
11aroB MOCTPOEHUS

2.19

[locTpoenue ceuenuii B mupamuie, Kyoe mo TpéM ToUKam
Ha pEOpax. Co3gaHue BEIHOCHBIX YEPTEXKEHN U 3aITUCh
11aroB MOCTPOEHHUS

2.20

VYpok 000011IeHUs U CUCTEMAaTH3aIMK 3HaHUH 110 TeMe
"TlapamienbHOCTh NPAMBIX U INIOCKOCTEN B
npoctpaHcTae”

2.21

KonTtpoarsnas padot Ne2 mo teme "[lapannenbHocTh
MPSIMBIX U TIJIOCKOCTEN B MPOCTpaHCTBE"
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3 IepneHIMKYASAPHOCTH NPAMBIX H IIOCKOCTEH B 27
NPOCTPAHCTBE
3.1 | Amanu3 KOHTpOJBHOM paboThl. PaboTa Ham ommOKkamu. |
[ToBTOpenue: Teopema Iludaropa Ha MIOCKOCTH.
TpuronomeTpus NpsSMOYroJIbHOTO TPEYTOJIbHUKA
3.2 | llepneHAUKYJISApHBIE NPSAMBIE B TPOCTPAHCTBE 1
3.3 | [lapannenbHbie NpsiMbIe, IEPIIEHIUKYIISIPHBIE K 1
IJIOCKOCTH
3.4 | [lepneHaAuKYISPHOCTD IPSMOM U MJIOCKOCTU. [Ipu3Hak 1 https://resh.edu.ru/subject/lesson/4724/start/2
MEePIEHANKYJISIPHOCTH TPSIMOU U TIJIOCKOCTH 0411/
3.5 | [lepneHauKyasspHOCTH IPSIMOM U MIOCKOCTU. [Ipu3Hak 1 https://resh.edu.ru/subject/lesson/4757/start/2
MEePIEHANKYISIPHOCTH TPSIMOU U TIFIOCKOCTH 0566/
3.6 | Teopema 0 CyllleCTBOBAHUH U €MHCTBEHHOCTH MPSIMOH, |
IPOXOJIAIEH Yepe3 TOUKY MIPOCTPaHCTBA U
MEePIEHANKYJISIPHOHN K TJIOCKOCTH
3.7 | IlnockocTH U MEePHEHANKYIISPHBIE UM TIPSIMbIC B 1
MHOTOTPaHHHUKAX
3.8 | [lepnenaukymnsp u HakioHHas. [loctpoenue 1 https://resh.edu.ru/subject/lesson/6127/start/2
NEePIEHAUKYJISIpa U3 TOUYKU HA MPSIMYIO 21519/
3.9 | Teopema o Tpéx meprieHauKyIsApax (mpsimas U oopatHas) | 1
3.10 | Teopema o Tp€x nepreHAUKyIsipax (rmpsimast U oopatHasi) | 1
3.11 | Yroa mexay npsiMOi U MIOCKOCTBIO 1
3.12 | AByrpanusblii yroa. CBOMCTBO JIMHEHHBIX YTJIOB 1
JIBYTPAHHOTO yria
3.13 | [louck nepneHauKyJISIPHBIX IPSMBIX C TIOMOIIBIO 1
MEePIEHANKYJISIPHBIX TTIOCKOCTEHN
3.14 | OpTroronaabHO€ NPOCKTUPOBAHUE 1
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3.15 | [locTpoenue ceuenuii kyoa, MpuU3Mbl, IPaBUIBHON 1
NUpaMUbl C TOMOIIBIO OPTOTOHAIBHON MTPOEKIIUU

3.16 | [loctpoenue ceuenuit kyoa, MpuU3Mbl, MPaBUIbHON 1
NUpaMUbl C TOMOIIBIO OPTOTOHAIBHON MTPOEKIIUU

3.17 | llepnennukymspublie muockocTd. CBONCTBA B3aMHO 1 https://resh.edu.ru/subject/lesson/4748/start/2
NEePHEHANKYIJISIPHBIX INTIOCKOCTEN 0810/

3.18 | [Ipu3Hak neprneHauKyJISIpHOCTH INIOCKOCTEN; TEOpEMa O 1
NpsMOI MepeceyeHus ABYX MIIOCKOCTEN
NEePHEeHAUKYIIAPHBIX TPEThEN TIIOCKOCTH

3.19 | [IpsmoyroapHbIN napauieaenunen; Kyo; i3MepeHus, 1
CBOMCTBA Ky0a M NPSIMOYTOJIBHOTO NapaJijiesienureia

3.20 | TeopeMa 0 AMaroHaJd MPSIMOYTOJIbHOTO |
napajuie’enuneaa u caeacTBUE U3 Heé

3.21 | CrepeoMeTpuueCcKHE U IPUKIIATHBIC 3a]]a4H, CBSI3aHHbIC 1
CO B3aMMHBIM PACIOJI0KEHUEM MPAMBIX U INTIOCKOCTH

3.22 | CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIBHO TJIOCKOCTH. 1
IInmockocTn cuMMETpUl B MHOTOIPAaHHUKAX

3.23 | [Ipu3Hak NeprneHauKyJISIpHOCTH MPSIMOK U TJIOCKOCTH KakK | 1
CJIEICTBHE CUMMETPUHU

3.24 | CnocoObl OMyCTUTh NEPIICHIUKYIAPBL: CAMMETpPHs, CABUT | 1
TOYKH MO NMAPAIUICIBHOU PAMOMN

3.25 | CaBur no HemapasuleaIbHON NPSIMON, U3MEHEHUE 1
PACCTOAHUI

3.26 | Ypok 00001IeHus U CUCTEMATU3alluKA 3HAHUH 110 TeMe 1

"TlepneHANKYISIPHOCT MPSIMBIX U TJIOCKOCTEN B
npocTpaHcTse"
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3.27

KonTponbnas padorta Ne 3 o teme
"TleprieHANKYIAPHOCTH MPSMBIX U TNIOCKOCTEH B
npoctpaHcTsae”

1

Yribl U pAaCCTOAHUSA

14

AHann3 KOHTPOJIbHOI paboThl. Pabota Hax ommoOkamu.
[ToBTOpEHUE: yroi MeXy MPsIMBIME Ha TUTIOCKOCTH,
TPUTOHOMETPHSI B IPOU3BOJILHOM TPEYTOJILHUKE, TeOpeMa
KOCHHYCOB. [loBTOpEHHE: yroi Mex Iy
CKPEIIMBAIOIIUMUCS IPSIMBIMHU B ITPOCTPAHCTBE

4.2

FeOMeTpI/I‘-IeCKI/Ie MCTO/IbI BBIYUCJICHUSA YIJIda MCIKAY
IMPpAMBIMH B MHOT'OI'PAHHHUKAX

4.3

FCOMCTpI/I"ICCKI/IC MCTObI BEIYUCJICHHU YTIJIa MCKIY
HpHMOﬁ " INIOCKOCTBIO B MHOT'OI'PAHHUKAX

4.4

FCOMCTpI/I"ICCKI/IC MCTOAbI BEIYUCICHU ABYI'PAHHOT'O YTJIa
B MHOT'OTpaHHHUKAX

4.5

HOBTOpCHI/ICZ CKpCIIMNBAIOIIUECS ITPAMBIC, ITapalJICIIbHBIC
IIIOCKOCTH B CTAHAAPTHBIX MHOT'OTPpaAHHUKAX

4.6

Hapa napaJuiCJIbHbIX IUIOCKOCTEH Ha CKpCIINBAOIINUXCS
IMPSAMBIX, pACCTOSAHNUEC MCKAY CKPCIINBAIOIINMUCS
MMPAMBIMHA B IIPOCTBIX CUTyallUsAX

4.7

PaccrosiHrEe OT TOYKH [0 INIOCKOCTH, PACCTOSTHUE OT
MIPSIMOU 10 TIOCKOCTH

4.8

[IpaBuibHBIE MHOTOTPAHHUKH. Pacdy€T pacCTOSAHUN OT
TOYKH JO0 MJIOCKOCTH

4.9

MHororpanauku. Pacdér paccTtosHuM OT TOYKH 10
IUIOCKOCTH
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4.10 | Boluncienue pacCTOSTHUN MEXAY CKPELIMBAIOIINMUCS 1
MPSAMBIMH C IOMOUIBIO MEPIEHANKYIISIPHON TIOCKOCTH
4.11 | TpéxrpaHHbIil yroi, HepaBeHCTBA JJIsl TPEXTPAHHBIX 1 https://resh.edu.ru/subject/lesson/6063/start/2
yrioB. Teopema ITucdaropa, TeopeMbl KOCUHYCOB U 1120/
CUHYCOB JIJIsl TPEXTPAHHOIO yTJia
4.12 | DneMeHTHI chepruuecKoil TEOMETPHUU: TE€OIC3NUECKUE 1
JMHUM Ha 3emiie
4.13 | Ypok 006001IeHns 1 CUCTEMATU3AINH 110 TeMe " YTJIIbI U 1
paccTosiHus"
4.14 | KontponbsHas pabota Ne 4 o Teme "Yrubl u paccrosaus” | 1
5 MHoOrorpaHHuKH 10
5.1 | Aranu3 KOHTpOJALHOU paboThl. PaboTa Hag ommOKkamu. |
Cucremaru3zanus 3HaHUN "MHOTOIpaHHHK U €r0
AIEMEHTHI"
5.2 | Ilpsamoii napamienenunes, npsMoyroibHbIA 1
napajuienenunen, kyo
5.3 | Ilpusma. IIpsimast u HakmoHHas pu3Mel. [IpaBriibHas 1 https://resh.edu.ru/subject/lesson/5443/start/2
npu3ma 1270/
54 | Ilpusma. ®opmMyIibl BEIYUCIEHUS TIIOMAINH OOKOBOW U |
MOJTHOM TTOBEPXHOCTEH, 00Bhema (0e3 BhIBO1A)
5.5 [Tupamuaa. Buaer nupamu. [IpaBunbHas nupamuia 1 https://resh.edu.ru/subject/lesson/5866/start/2
21576/
5.6 | IIupamuaa. ®opMyibl BEIYUCICHUS TUI0MAAu O0KoBOM 1 | 1
MOJTHOM TTOBEPXHOCTEH, 00Bhema (0e3 BhIBO1A)
5.7 VYceuennas nupamuga. PopMysibl BEIYUCICHUS Tomaan | 1

OOKOBOM U MTOJTHOW TTOBEPXHOCTEH, 00BeMa (0e3 BbIBO1A)
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5.8 | Bemykieie MHOTOTpaHHUKH. Teopema Dimnepa. 1 https://resh.edu.ru/subject/lesson/6018/start/2
[IpaBunbHBIE M TOTYNPABUIBHBIE MHOTOTPAHHUKHU 21550/

5.9 | Ypok 06001eHNs M CHCTEeMaTH3allu! 110 TEME 1
"MHororpaHHukKu"

5.10 | KonTponsHas padota Ne Sto reme "MHuororpaHHUKH" |

6 BekTopbl B IpocTpaHCcTBE 13

6.1 | AHanu3 KOHTPOJILHOM paboThl. PaboTa Haj ommbOKkamu. 1 https://resh.edu.ru/subject/lesson/4758/start/2
[TonsiTne BeKTOpa Ha TUIOCKOCTH U B TPOCTPAHCTBE 1648/

6.2 | CymMa BEKTOpPOB 1

6.3 | Pa3HOCTBH BEKTOPOB 1

6.4 | IIpaBuio mapannenenurena |

6.5 | YMHOXEHHE BEKTOpA HA YUCIIO 1

6.6 | PasnmoskeHue BEKTOpa 1Mo 0a3ucy TpEX BEKTOPOB, HE 1 https://resh.edu.ru/subject/lesson/6404/start/1
JIEXKAIIMX B OJHOU IIJIOCKOCTH 32055/

6.7 | CxansipHOE TPOU3BEICHUE 1

6.8 | BerunciieHne yria Mexay BEKTOpaMHU B IPOCTPAHCTBE 1

6.9 | IIpocreiimme 3aaa4u ¢ BEKTOPaMHu 1

6.10 | Ilpocrelimme 3a7a4u ¢ BEKTOPAMHU 1

6.11 | IIpocreiimme 3aaaum ¢ BEKTOpaMHu 1

6.12 | Ypok 06001mmenust u cucrematusanuu o teme " Bextopsr | 1 https://resh.edu.ru/subject/lesson/5732/train/2
B IIpocTpaHCcTBE" 3401/

6.13 | KontponsHas paborta Ne 7 mo teme "BekTophl B |
npocTpancTee"
IMoBTOpEHHE 4

1 O0o00111EHME U cUCTEMATH3AIINs 3HAHUI 1

2 Ntorosas koHTpoJbHas paboTa 1
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3 HroroBast KOHTpOIbHAS paboTa |
4 O0o0011IeHME U cUCTEMATHU3AIIUs 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB I10 IIO'PAMME 102
TEMATHYECKOE IINTAHUPOBAHUE
BEPOSTHOCTDb U CTATUCTUKA
10 KJTACC
Ne HaumenoBanue pa3aesioB ¥ TeM NPOIrPaMMbI KoanuyecrBo JuiekTpoHHbBIE (UG pPOBbIE)
/m 4acoB o0pa3oBaTeJibHbIE PeCcypChl
1 JyemMeHTHI Teopuu rpagos 3
1.1 | I'pad, cBsa3ubIi Tpad, npeacTaBieHne 3aa4u ¢ TOMOIIbIO | 1 https://ptlab.mccme.ru/system/files/private/10
rpaga _modul_1.pdf
1.2 | Crenens (BaneHTHOCTH) BepiuHbL. [IyTh B rpade. e u | 1 https://ptlab.mccme.ru/system/files/private/10
L{AKJIBI _modul_1.pdf
1.3 | I'padsr Ha mnockocTu. JlepeBo ciaydaitHOro skcrepumenTa | 1 https://ptlab.mccme.ru/system/files/private/10
_modul_1.pdf
2 CiayuyaliHble ONBITHI, CJIyYalHbIE COOBITHS U 3
BEPOSATHOCTH COOBITHIA
2.1 | CayuaifHble SKCIIEPUMEHTHI (ONBITHI) U CITyYaiHbIC 1 https://ptlab.mccme.ru/system/files/private/10
COOBITHS. DJIeMEHTapHBIC COOBITUS (MCXOIBI) _modul_2.pdf
2.2 | BeposTHOCTb ciyudaitHOTo coObITHs. BeposiTHOCTH 1
COOBITUH B OTBITaX C PABHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMU COOBITUSAMU
2.3 | BeposTHOCTb ciyuyaitHOTro coObITHs. BeposiTHOCTH 1

COOBITHI B ONBITax C PaBHOBO3MOKXHbBIMHA
QJICMCHTAapPHbIMHU COOBITHSIMH
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3 Onepauyuu Hal MHOKECTBAMU U COOBITUSIMM. 5
Cio2xeHHe 1 YMHOKeHHEe BEPOSITHOCTE. Y CJI0BHAs
BepoATHOCTH. He3aBucuMblie coObITHSA
3.1 Ilepeceuenue, 00beIMHEHNE MHOYKECTB U COOBITH, 1 https://ptlab.mccme.ru/system/files/private/10
MIPOTUBOIOJIOKHBIE cCOOBITHS. DopMyIa CIOKEHHS _modul_3.pdf
BEPOSITHOCTEN
3.2 | YcinoBHas BEPOSTHOCTh. Y MHOKEHUE BEPOSITHOCTEM. 1
dopMyna yCIOBHON BEPOSITHOCTH
3.3 | YcinoBHas BEPOSTHOCTh. Y MHOKEHUE BEPOSITHOCTEM. 1
dopMyna yCIOBHON BEPOSITHOCTH
3.4 | ®opMmya OJTHON BEPOSITHOCTH 1
3.5 | ®opmyna baiteca. HezaBucumbie coObITHS |
4 JIeMeHTbl KOMOMHATOPUKHU 4
4.1 | KomOuHaropHoe npaBuiio yMHoOkeHus. [lepectranoBku u | 1 https://ptlab.mccme.ru/vertical
dakTopuan
4.2 | Yucno coueranuil. Tpeyronsauk Ilackans 1
4.3 | O600mIeHNs U CUCTEMATU3AIINSI 3HAHUHN TI0 TEeMaM 1
"I'padbl, BEpOSITHOCTH, MHOYKECTBA, KOMOMHATOpUKA".
®opmyna ounoma HeroTona
4.4 | KontposbHas padbora Nel: "I'padsi, BeposaTHOCTH, 1
MHOK€CTBa, KOMOMHATOpUKa"
5 Cepuu nocJienoBaTe/ibHbIX UcnbITaHUil. UcnibiTanusa | S
Bbepnysiu. CiaydaiiHblii BbIOOP U3 KOHEYHOM
COBOKYITHOCTH
5.1 | AHaiu3 KOHTPOJIBHOM paboThl. PaboTa Haj ommbOKkaMu. 1 https://ptlab.mccme.ru/vertical

buHapHBI Cily4ailHbIi ONBIT (MCIBITAHUE), YCIIEX U
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Heyaava. HezaBucumbie ucnbitTanusi. Cepusi HE3aBUCUMBbIX
WCIIBITAHUM J10 TIEPBOTO yCIiexa

5.2 | Cepus HE3aBUCUMBIX UCIIBITAaHUI 10 IEPBOrO ycIexa 1
5.3 | Cepust He3aBUCHUMBIX UCIIBITAHUI bepHyu 1
5.4 | CnyuaiiHblif BHIOOP U3 KOHEYHOW COBOKYITHOCTH 1
5.5 | IlpakTudeckas paboTa ¢ UCIOJb30BAaHUEM JIEKTPOHHBIX | 1
TaOIUIL
6 Cay4aiiHble BeJJMYMHBI U pacnpe/ieeHust 14
6.1 | Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHOCTEN. 1 https://ptlab.mccme.ru/system/files/private/10
JuarpaMma pacnpeneaeHus _modul_6.pdf
6.2 | Onepanuu Haj Ciy4ailHbIMU BeTuunHamu. [Ipumepsl 1
pacnpenenenuii. bunapHas ciryyaliHasi BElIMYMHA
6.3 | 'eomerpuueckoe pacnpeaenenue. buHomuanbHOe 1
pacnpeesieHue
6.4 MareMaTu4eckoe 0KUIAHUE CITYYailHON BEJIMYMHBI. 1
CoBMecTHOE pacrpe/ielieHUE IBYX CIIy4YailHbIX BETUYUH
6.5 | He3zaBucumele cirydaiiHbie BeauurHbl. CBOKCTBA 1
MaTeMaTUYeCKOro Okuaanus. Maremaruueckoe
OXKuJaHue OMHAPHOU CIydyailHOM BETUYHHBI
6.6 MaremaTudeckoe 0XKuJaHue reOMETPUIECKOrO U 1 https://ptlab.mccme.ru/system/files/private/10
OMHOMMAIIBHOTO pacIipeneeHun _modul 7 sluchaynye velichiny 1 raspredel
6.7 | Jlucnepcus U cTaHAAPTHOE OTKJIOHEHHE 1 eniya_prodolzhenie.pdf
6.8 | ducnepcus buHapHOM cirydaiiHOW BelnuuHbl. CBOMCTBA 1
JTUCIIepCUn
6.9 MareMaTru4yeckoe 0KUJaHue TPOU3BEACHUS U aucnepcus | 1

CYMMBbI HC3aBHUCHUMBbIX CJ'Iy‘-IElfIHI:IX BCIINYUH
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6.10. | IIpakTuyeckas paboTa ¢ UCMOJIB30BAHUEM IICKTPOHHBIX | 1
TaOIUILL

6.11 | ducnepcusi GHHOMHUANIBHOTO pPacTpeIeIeHUsI. 1
[IpakTruueckas paboTa ¢ UCTIOIb30BAHUEM BJIEKTPOHHBIX
TaOIUIL

6.12 | O600meHue 1 cucTeMaTu3anus 3HaHUH 1

6.13 | KontponbsHas padorta Ne2: "Vcneitanus bepaysim. 1
CrnydaiiHble BETMYUHBI U pacnpeneneHus”

6.14 | AHanu3 KOHTPOJILHOM paboThl. PaboTa Haj ommbOKkaMu. 1
O060061eHne 1 cucTeMaTu3alus 3HaHu|
OBIIEE KOJIMYECTBO YACOB 110 I[TPOTPAMME 34

TEMATHUYECKOE IINTAHUPOBAHHUE
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A 11 KJIIACC

Ha MOHOTOHHOCTDb 1 SKCTPCMYMbI

Ne HauMeHoBaHMe pa3/iejioB U TeM NPOrPaAMMbI KoauvecTBo JyieKTpOHHbIE (1M pPOBHIE)
/11 4acoB o0pa3oBaTesIbHbIE PeCYpPChI
1 HccnenoBanue PyHKIUI ¢ MIOMOIIBIO IPOU3BOAHOM 22
1.1 [TpumeneHne npOU3BOJHON K UCCIIETOBAHUIO (DYHKITHIA 1
Ha MOHOTOHHOCTb U 3KCTPEMYMBbI
1.2 [IprmeHeHre MPOM3BOIHON K UCCIEAOBAHUIO (DYHKITUI 1
Ha MOHOTOHHOCTb U 3KCTPEMYMBbI
1.3 [IprmeHeHre MPOU3BOIHON K UCCIEAOBAHUIO (QYHKITUI 1
Ha MOHOTOHHOCTb U 3KCTPEMYMBbI
1.4 [IprmeHeHne MPOU3BOIHON K UCCIEAOBAHUIO (DYHKITUI 1
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1.5 | IIpumeHeHune npou3BOAHOM K UCCIEAOBAHUIO (DYHKIIMIA 1
Ha MOHOTOHHOCTb U 3KCTPEMYMBI

1.6 | [IpumeHeHune Npou3BOAHON K UCCIEAOBAHUIO (PYHKIIMIA 1
Ha MOHOTOHHOCTb U 3KCTPEMYMBI

1.7 | HaxoxxneHne HanOOBIIET0 U HAMMEHBIIIETO 3HAUCHUS 1
HENpPEephIBHON (DYHKIIMN HAa OTPE3Ke

1.8 Haxoxnenne HanOOJIBIIEr0 U HAUMEHBIIIETO 3HAYEHUS 1
HENpPEephIBHON (YHKIIMH HAa OTPE3Ke

1.9 Haxoxnenne HanOOJIBIIEr0 U HAUMEHBIIIETO 3HAYEHUS 1
HENpPEepBhIBHON (YHKIIMH HAa OTPE3Ke

1.10 | Haxoxnenue HanOOIbIIIEr0 1 HAMMEHBIIIETO 3HAUYEHUS 1
HENpPephIBHON (DYHKIIMH HAa OTPE3Ke

1.11 | HaxoxxneHne HanOOBIIET0 U HAUMEHBIIIETO 3HAUCHUS 1
HENpPEepbIBHON (QYHKIIMU HAa OTPE3Ke

1.12 | [IpumeHeHne NpoU3BOAHOM ISl HAXOXKICHHUS 1
HAWIy4llero peleHus B NPUKIAAHbIX 3a/1a4ax

1.13 | [IpumeHeHne nporU3BOAHOM ISl HAXOXKICHHUS 1
HAWIy4llero peleHus B NPUKIAAHbIX 3a1a4ax

1.14 | IIpumeHeHue NpOU3BOIHOM AJIA ONPENEIIEHUs CKOPOCTH U | |
YCKOPEHUS IpoIiecca, 3aJaHHOr0 (GopMyIIon Win
rpadukom

1.15 | IIpumeHeHue npor3BOIHOM AJIA ONPENEIEHUs CKOPOCTH U | |
YCKOpEHUS Ipolecca, 3aJaHHOro (popMyson niu
rpadukomM

1.16 | Kommno3urus QyHKIuni 1

1.17 | Komnosunus ¢pyHKIuH 1

1.18 | Kommozunus ¢pyHKIui
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1.19 | I'eomerpuueckue oOpa3bl ypaBHEHHI Ha KOOPAMHATHOMN 1
MIJIOCKOCTH

1.20 | 'eomeTpuueckue oOpa3bl ypaBHEHH Ha KOOPAMHATHON 1
MIJIOCKOCTH

1.21 | IloaroToBKka K KOHTPOJIBHOU paboTe |

1.22 | KonTtponbHas pabota Ne 1: "MccinenoBanue QyHKIHA ¢ 1
MOMOIIBIO MPOU3BOAHOM"

2 IlepBooOpa3Hasi U HHTErpas 12

2.1 ITepBooGpasHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

2.2 | IlepBooOpa3usbie aneMeHTapHbIX QpyHkuumii. [Ipasuna 1
HaXO0XJIEHUs TepBOOOPa3HbIX

2.3 [lepBoobOpasubie a3nemeHTapHbIX GyHKImil. [IpaBuna 1
HAXOXJIEHUs TePBOOOPa3HBIX

2.4 | MHrerpain. I'eoMeTpruuecKuil CMBICI HHTErpaja 1

2.5 Brruucnenue onpeneaéHHoro uHTerpaia mno ¢gopmye 1
Herorona-JleiiOuuia

2.6 Brruucnenne onpenenéHHOTo HHTErpaa mo Gopmyie |
Herorona-JleiiOuuia

2.7 [IpumeHenne nHTErpaa AJis1 HAXO0XKACHUS TII0IAEH |
IJIOCKUX (UTYp

2.8 [Ipumenenue uHTerpaia Ajisg HaX0XKAeHNs 00BEMOB 1
Ir€OMETPUYECKHX TEI

2.9 [Tpumeps! permenuit gudPepeHImanbHbIX YpaBHEHUN 1

2.11 | MaTematnueckoe MOAECIUPOBAHUE PEAILHBIX MPOIECCOB | 1
¢ IoMo1IbI0 TudPepeHInaTbHBIX YpaBHEHUN

2.12 | KourponwHas padota Ne 2: "[IepBooOpa3zHas u unterpan” | 1
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3 I'pagpuxn TpuroHoMerpuyeckux pyHKuuu. 14
Tpuronomerpuyeckue HepaBeHCTBA

3.1 TpuronomeTrpuyeckue GyHKIMH, UX CBOMCTBA U rpaduku | 1

3.2 Tpuronomerpuueckue GyHKIMU, UX CBOMCTBA U rpaduku | 1

33 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduku | 1

3.4 Tpuronomerpuueckue GyHKIMU, UX CBOMCTBA U rpaduku | 1

3.5 Tpuronomerpuyeckue pyHKIINH, UX CBOWCTBA U rpaduku | 1

3.6 OT60p KOpHEN TPUTOHOMETPUUYECKUX YPAaBHEHUH C 1
MOMOILbIO TPUTOHOMETPUUECKON OKPYKHOCTH

3.7 | Orbop KOpHEN TPUTOHOMETPUUYECKUX YPABHEHUI C 1
MOMOILbIO TPUTOHOMETPUYECKON OKPYKHOCTH

3.8 | Or6op KOopHEN TPUTOHOMETPUUYECKUX YPABHEHU C 1
MOMOILbIO TPUTOHOMETPUYECKON OKPYKHOCTH

3.9 | Orbop KopHEN TPUTOHOMETPUUYECKUX YPABHEHUM C 1
MOMOILbIO TPUTOHOMETPUUECKON OKPYKHOCTH

3.10 | PemieHue TpUTOHOMETPUUYECKUX HEPABEHCTB 1

3.11 | PemieHue TpUroHOMETPUYECKUX HEPABEHCTB 1

3.12 | PemieHue TpUTOHOMETPUUYECKUX HEPABEHCTB 1

3.13 | PemieHue TpUroHOMETPUYECKUX HEPABEHCTB 1

3.14 | Kontponbnas pabora Ne 3 "I'paduku 1
TPUTOHOMETpHUECKUX (YHKIMI. TprUroHoMerpuueckue
HepaBeHCTBA"

4 HppaunonaibHbie, IOKa3aTelbHbIE U 24
JorapupmMuveckue HepaBeHCTBA

4.1 OCHOBHBIE METO/IbI PEIICHUS [TOKA3aTEIbHBIX HEPABEHCTB | |

4.2 OCHOBHBIE METO/IbI PELIEHUS TOKA3ATEIbHBIX HEPABEHCTB | |

4.3 OCHOBHBIE METO/IbI PEIICHUS [TOKA3aTEIbHBIX HEPABEHCTB | |
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4.4 OCHOBHbBIE METO/IbI PEIICHUS MTOKA3aTEIbHBIX HEPABEHCTB

4.5 OCHOBHBIE METO/IbI pELIECHUS JTOrapu(PMUYECKUX
HEPaBEHCTB

4.6 OCHOBHBIE METOJIbI PEIICHUS JOTaApUPMUUECKUX
HEPaBEHCTB

4.7 | OcCHOBHbIE METO/IbI peLlICHUS JTOrapu(HPMUUECKUX
HEPaBEHCTB

4.8 | OCHOBHBIE METO/IbI PEUICHHS TOTapUPMHUUIECKIX
HEPaBEHCTB

4.9 | OCHOBHBIE METO/IbI PELIEHUS NPPALIMOHATIBHBIX
HEPaBEHCTB

4.10 | OcHOBHBIE METO/IbI PELIEHUS UPPALMOHATIBHBIX
HEPaBEHCTB

4.11 | OCHOBHBIE METOJIbI PEIIECHUS UPPALMOHATIBHBIX
HEPaBEHCTB

4.12 | OCHOBHBIE METOJIbI PEIIECHUS UPPALMOHAIBHBIX
HEPaBEHCTB

4.13 | I'padpuaeckue METOIbI PEIICHUS HPPAITMOHATBHBIX
YPaBHEHHI

4.14 | I'padpuueckue METOIbI PEIICHUS HPPAIIMOHATBHBIX
YPaBHEHUM

4.15 | I'padpuaeckue METOIBI peIIeHUS TTOKA3aTEIbHBIX
YPaBHEHUM

4.16 | I'paduaeckue METOMIBI peIICHUS TTOKA3aTEIbHBIX
HEPaBEHCTB

4.17 | I'paduueckne MeTo bl pelIeHUs JorapuPMUIecKux

YPaBHEHHM

108




OepepanbHas pabouas nporpamma | Maremaruka. 10—11 xnaccwr (yrimyOnéHHBIN ypOBEHB)

4.18 | I'paduueckne MeTo bl pelIeHus JorapuGMuIecKux 1
HEPaBEHCTB

4,19 | I'paduueckne MeTo bl pelIeHUs JorapuPMUIecKux 1
HEPaBEHCTB

4.20 | I'paduaeckue METOBI peIICHUS TTOKA3aTEIbHBIX U |
Jorapu(pMUIECKUX ypaBHEHUI

4.21 | I'padpuueckue METO/IbI PEIICHUS MTOKA3aTEIbHBIX U 1
norapu(pMUUECKUX ypaBHECHUI

4.22 | I'padpuaeckre METOIbI PEIICHUS MTOKA3aTEIbHBIX U 1
norapu(MUIECKIX HEPABEHCTB

4.23 | I'padpuueckre METOIbI PEIICHUS MTOKA3aTEIbHBIX U 1
norapu(MUIECKIX HEPABEHCTB

4.24 | KontponpHas padora Ne 4: "UppannoHaibHele, 1
MoKa3aTelibHbIE U JIorapudmuueckue HepaBeHcTBa"

5 KommnuiekcHsble yncia 10
5.1 Kommiekcubie uncna. Anrebpanueckas u 1
TPUTOHOMETpHUYECcKast (POPMBI 3aMMCH KOMILIEKCHOTO

qyucia
5.2 Apudmerrueckue onepauu ¢ KOMIJICKCHBIMU YuciiaMu | 1
5.3 Apudmerrnueckue oneparuy ¢ KOMIUIEKCHBIMU unciiamMu | 1
54 | U300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPIMHATHOU 1
IJIOCKOCTH
5.5 N3o06pakeHre KOMIIEKCHBIX YHCeT Ha KOOPAUHATHOM 1
IJIOCKOCTH
5.6 ®opmyna Myaspa. KopHu n-oii cTenenu us3 1

KOMIIJIICKCHOI'O 4HCJja
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5.7 ®opmyna Myaspa. KopHau n-oii crenenu u3 |
KOMILJIEKCHOT'O YuCa

5.8 IIprMeHeHe KOMIUIEKCHBIX YUCEN IS PELICHUS 1
(bU3MYEeCKUX U TEOMETPUUECKUX 3a/1a4

5.9 | llpumeHeHuEe KOMIUIEKCHBIX YUCEN JUISl PELLICHUS 1
(UBUYECKUX U TEOMETPUUYECKHX 3a]1a4

5.10 | KonTtponbhas padorta Ne 5: "KomrekcHbie ynciia" 1

6 HarypaJjbHble M 1ejable ynciia 10

6.1 HarypanbHbie u 1esnbie uncia 1

6.2 | HatypanbHble U LieIbIE Yncia 1

6.3 [IprmMeHeHue NPU3HAKOB JICIMMOCTH LIEJIBIX YUCET 1

6.4 | [IpumeHeHne NPU3HAKOB IETUMOCTH LIEJIBIX YUCEN 1

6.5 [IpumeHeHue npU3HaAKOB AeIUMOCTH Lenbix yucesn: HOJ | 1
n HOK

6.6 [IpumeHeHue NpU3HaAKOB AeIUMOCTH Lenbix yucesn: HOJ | 1
n HOK

6.7 [IprmMeHeHne MPU3HAKOB IEIMMOCTH LIEJIBIX YUCEIT: |
OCTaTKH 10 MOYJIIO

6.8 [IpumeHeHue MPU3HAKOB JIETMMOCTH LIEJIBIX YHCEII: |
OCTaTKH 10 MOYJIIO

6.9 | IlpumeHeHne MPU3HAKOB ACIUMOCTH IEIbIX YUCEN: |
anroput™ EBKimaa 11s pelieHus 3a1a4 B UEJIbIX YHCIIax

6.10 | Koutponbshas pabota Ne 6: "Teopus nenbix uncen" 1

7 CucreMbl pallMOHAJIBbHBIX, HPPANUOHAJIBLHBIX 12
MOKAa3aTeJbHbIX U JIOTAPU(PMUYECKUX YPABHCHU I

7.1 Cucrema 1 COBOKYITHOCTh YpaBHEHHI. PaBHOCHIIbHBIE 1

CHUCTEMBI U CUCTCEMBI-CIICACTBHA
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7.2

Cucrema 1 COBOKYITHOCTh YpaBHEHHI. PaBHOCHIIbHBIE
CUCTEMBI M CUCTEMBI-CJIC/ICTBHSI

1

7.3

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U COBOKYITHOCTEN
palMOHAJIBHBIX YPaBHEHUU

7.4

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U COBOKYITHOCTEN
MppaluMOHaIbHbBIX YPABHEHUN

7.5

OCHOBHBIE METO/IBI PELIEHUS CUCTEM U COBOKYITHOCTEH
ITOKA3aTEJIbHBIX YPaBHEHNUN

7.6

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U COBOKYITHOCTEH
ITOKA3aTEJIbHBIX YPaBHEHNUN

7.7

OCHOBHBIE METO/IBI PELIECHUS CUCTEM U COBOKYITHOCTEH
JorapupMUUECKUX ypaBHEHUIN

7.8

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U COBOKYITHOCTEN
Jorapu(pMHUUECKUX YpaBHEHUI

7.9

[IpuMeHeHue cUCTEM K PEIIEHUIO MAaTEMATHUYECKUX 3a/1a4
M 3a]1a4 U3 PA3IMYHbIX 00J1acTeil HAYKH U pealbHOU
KU3HU, UHTEPIPETALUS MOTYUYCHHBIX PE3YIbTATOB

7.10

[IpuMeHeHre cucTeM K pelieHr0 MaTeMaTUYeCKHUX 3a/1a4
M 3a]1a4 U3 PA3IMYHbIX 00J1acTeil HAYKH U peaIbHOU
AKU3HU, UHTEPIPETALUS MOTYUYCHHBIX PE3YIbTATOB

7.11

IIpuMeHeHne cucTeM K pelIeHUI0 MaTeEMAaTHYECKHUX 3a/1a4
W 3aJ1a4 U3 pa3INyuHbIX 00JacTel HAyKu U peanbHON
’KU3HH, NTHTEPIPETALNS [I0JYyYEHHBIX PE3YJIbTaTOB

7.12

KontponbsHas padora Ne 7: "Cuctemsl pariioHaIbHBIX,
HUPPAIMOHATBHBIX MTOKA3aTEIBHBIX U JIOTAPU(DMHUIESCKIX
ypaBHEHUI"

3apaum ¢ napamerpamu

16
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8.1 PaunoHanpHbIe ypaBHEHHUS € TapaMeTpamMu 1
8.2 PanpoHanbHbIE HEPABEHCTBA C MapaMeTpaMu 1
8.3 PannoHanbpHbIe CHCTEMBI C TapaMETPAMHU 1
8.4 NppanmonanbHble YpaBHEHUS, HEPABEHCTBA C 1
napameTpamu
8.5 HppanrioHanbHble CUCTEMBI ¢ TapaMETPAMHU 1
8.6 | IlokazarenpHble ypaBHEHHU, HEpPAaBEHCTBA ¢ apameTpamu | 1
8.7 | Iloka3arenbHbIE CUCTEMBI C TapaMEeTPaAMU 1
8.8 | JlorapupmMuueckue ypaBHEHHS, HEPABEHCTBA C 1
napameTpamu
8.9 JlorapudgmMuueckue CuCTEMBI ¢ MapaMmeTpamMu 1
8.10 | TpuronoMeTpuueckrue ypaBHEHHS C NapaMeTpaMu 1
8.11 | TpuronoMmerpuueckre HEPABEHCTBA C MMapaMeTPaMu 1
8.12 | TpuroHOMeTpUYECKHE CUCTEMBI C ITapaMeTpamMu 1
8.13 | [locTpoeHue u ucclieIOBaHUE MAaTEeMaTUUECKUX Mojiesie | 1
peaNbHBIX CUTYallu C ITIOMOLIBI0 YPABHEHUH C
napameTpaMmu
8.14 | [locTpoeHue u ucclie0BaHNE MaTEMAaTHYECKUX Mozeneit | 1
pEeaNbHBIX CUTYallui C TIOMOLIBIO YPABHEHUH C
napameTpaMmu
8.15 | IlocTtpoeHnue u ucciie0BaHNE MaTEMAaTHYECKUX Mozeneit | 1
peanbHBIX CUTYaIMH C TOMOIIbIO YPABHEHHH C
napameTpamu
8.16 | KonTponbHas padora Ne8: "3anauu ¢ mapamerpamu” 1
IToBTOpEHME, 00001IIEHHE, CUCTEMATH3ALMS 3HAHU I 16
1 [ToBTOpEeHME, 0000ITICHNE, CHCTEMATH3AITNS 3HAHWIA: 1

"VpaBuenus"
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2 [ToBTOpeHmE, 0600ITICHNE, CHCTEMATH3AITNS 3SHAHWI: 1
"VpaBuenus"

3 [ToBTOpeHme, 0600IICHNE, CHCTEMATH3AITNS 3SHAHWIA: 1
"VpaBuenus. Cucrembl ypaBHEHUN"

4 [ToBTOpEeHME, 0000ITICHNE, CHCTEMATH3AITNS 3HAHWIA: 1
"HepaBeHnctpa"

5 [ToBTOpeHue, 0600IIeHNE, CUCTEMATHU3AIUS 3HAHWM: 1
"HepaBeHnctpa"

6 [ToBTOpeHue, 0600IIeHNE, CUCTEMATHU3AIUs 3HAHUM: 1
"HepaBeHnctpa"

7 [ToBTOpeHue, 0600IIeHNE, CUCTEMATHU3AIUs 3HAHUM: 1
"IIpon3BogHas U €€ npuMeHeHue"

8 [ToBTOpEeHME, 0000ITICHNE, CHCTEMATH3AITNS 3HAHWIA: 1
"IIpousBonHas u €€ npuMeHeHue"

9 [ToBTOpeHME, 0600ITICHNE, CHCTEMATH3AITNS 3SHAHUI: 1
"IIpousBonHas u €€ npuMeHeHue"

10 [ToBTOpeHmEe, 0600ITICHNE, CHCTEMATH3AINS 3HAHWI: 8
"HUHTerpan u ero npuMeHeHue"

11 [ToBTOpeHmE, 0600IICHNE, CHCTEMATH3AITNS 3HAHWI: 1
"®yHkiun"

12 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIUs 3HAHUM: 1
"®yHkiun"

13 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATHU3AIUs 3HAHUM: 1
"®yHkiun"

14 Ntorosas koHTpoJbHas paboTa 1

15 HtoroBas KoHTpoJIbHAs paboTa 1

16 IToBTOpeHue, 0600IIeHNE, CCTEMATU3alMs 3HAHUM 1
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136

I'EOMETPHUA 11 KVIACC

Ne HauMeHoBaHMe pa3/1e/ioB U TeM NPOTrPaAMMBbI KoauvecTBo JuekTpoHHbIe (LM poBbIE)
n/n 4acoB o0pa3oBaTesibHbIE PeCypPChl
1 AHAJIUTHYECKASA TeOMeTPUS 15
1.1 IToBTOpenue Tembl "KoopauHaTsl BEKTOpa Ha MJIOCKOCTH | 1
Y B IpocTpaHCcTBE"
1.2 | IloBTropenue TemMsl "CkansipHoe pou3BeieHnEe BEKTOPOB" | 1
1.3 | I[loBTOpeHUE Tembl "BrruncieHue yriia Mexay Bekropamu | 1
B ITpOoCTpaHcTBE"
1.4 | IloBTOpeHue Tembl "YpaBHEHUE NPSIMOM, TPOXOASIIEN 1
yepes BE TOUKH"
1.5 | YpaBHeHuUE IIIOCKOCTH, HOPMaJlb, YypABHEHHE IIIOCKOCTH | 1
B OTpE3Kax
1.6 | YpaBHEHUE IIIOCKOCTH, HOPMaJlb, YPABHEHHE INTIOCKOCTH | 1
B OTpE3Kax
1.7 | BekTOopHOE NIPOU3BEAECHUE |
1.8 | JIuHeiiHbIE HEpABEHCTBA, JUHEIHOE NTporpaMMupoBanne | 1
1.9 | JIuneiiHble HEpaBEHCTBA, IMHENHOE MPOrpaMMUpoBanue | 1
1.10 | AHanuTHYECKHE METOBI pacy€Ta yriia Mex1y npameiMua | 1
B MHOTOTpaHHUKAaX
1.11 | AHanuTHYECKHE METOBI pacyETa yriia MEXIY 1

INIOCKOCTAMU B MHOT'OT'PpAHHHUKAX
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1.12 | ®opmyna paccTOsIHUSL OT TOUKH JO IIOCKOCTH B |
KOOpANHATaX

1.13 | HaxoxaeHue pacCTOSHUM OT TOYKHU A0 IUNIOCKOCTH B KyOe | 1

1.14 | HaxoxaeHue pacCTOAHUN OT TOYKH 10 INIOCKOCTH B 1
IIPAaBWJIBHOW MUPAMUIE

1.15 | KonTponbHas padora Ne 1 "Ananutudeckas reomerpust” | 1

2 IToBTOpEHME, 00001IIEHNE U CUCTEMATH3AIMS 3HAHUI 15

2.1 | CeueHnss MHOTOTPaHHUKOB: CTaHJAPTHbBIE 1
MHOT'OTPaHHUKHU

2.2 CedeHust MHOTOTPAHHUKOB: METO/I CIEA0B 1

2.3 | CeueHHst MHOTOIPaHHUKOB: CTaHJAPTHBIE TIIOCKOCTH, 1
MepeceUeHUs MPSIMbIX U MIOCKOCTEH

2.4 | [TapamienbHble TPSMbBIE U TIIOCKOCTH: TTApaJIIEIbHbIC 1
ceUYeHus

2.5 | [TapannenbHble TPsMBIE U TIIIOCKOCTH: PACYET OTHOLIICHUH | 1

2.6 | [TapamnenbHble TPSAMBIE M TIJIOCKOCTH: YTIIbI MEXKIY 1
CKPEIIUBAIOIIUMUCS MPSIMBIMU

2.7 | IlepnenauKyasipHbIE TPSAMBIE U IIJIOCKOCTU: CTAHAAPTHBIE | 1
napbl NEPHEHAUKYISPHBIX MIOCKOCTEN U MPSIMBIX,
CUMMETPHUHU MHOTOTPaHHUKOB

2.8 | [lepnenauKyJIsIpHBIE IPSIMBIE U IIJIOCKOCTH: TEOPEMA O 1
TpeX NepPHEHIUKYIIpax

2.9 | IlepnenauKyasipHbIE TPSAMBIE U IIJIOCKOCTHU: BbIUMCIEHUS | 1
JUTMH B MHOTOTPaHHUKAX

2.10 | IloBTOpEHME: TJIOMIAIM MHOTOYTOJILHUKOB, GOpMYJIbI Ats | 1

IO, COOOpaKeHUs 000U
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2.11 | IloBTOpeHue: IOMIa i MHOTOYTOJIbHUKOB, (popMyJbl 1 | 1
TJI0IIa/IeH, COOOpakeHUs MO00Ms

2.12 | IloBTOpEHuUE: TIIOMIA 11 MHOTOYTOJILHUKOB, (popmyJbl 1 | 1
TJIOIIA/IeH, COOOpakeHUs MO00MS

2.13 | I[Inomaau ceueHnii MHOTOTPaHHUKOB: IUTOIIA N 1
MOBEPXHOCTEH, pa3pe3aHus Ha 4aCcTH, COOOpaKEHUS
nmoaoous

2.14 | IInomanu ce4eHnii MHOTOTPaHHUKOB: ILTOIIA N 1
MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHUS
moxo0ous

2.15 | KontponbHas pabora Ne 2 "TloBTopenue: 1
MHOTOIPAHHUKH, CEYEHHS] MHOTOTPAaHHUKOB"

3 O0béM MHOTOrpaHHHMKA 17

3.1 O6BEM Tena. O0BeM MPSAMOYTOJILHOTO Napaienenunena | 1

3.2 | 3amaum 00 yaBoeHHH KyOa, 0 KBaaparype Kyoa; o 1
TPUCEKLIUU yTIIa

3.3 | CrepeomeTpuuecKue 3a1a9u, CBI3aHHBIE C 00BEMOM |
MPSIMOYTOJIBHOTO Mapaieenuneaa

3.4 | [IpuknanHele 3a1a4u, CBSI3aHHBIE C BRIUMCICHHEM 00bEMa | 1
MPSAMOYTOJIBHOTO Mapajuiejenuneaa

3.5 | O6béM npsiMOit TPU3MBI 1

3.6 | CrepeomeTpuyecKHe 3aJ]a4u, CBI3aHHbIE C BbIUUCIEHUEM | 1
00BbEMOB TIPSIMOM TTPU3MBI

3.7 | llpuknanHele 3a1a4u, CBSI3aHHBIE C 00BEMOM MPSIMOM 1
MIPU3MBbI

3.8 | Boruncnenue 0605EMOB TN ¢ TOMOIIBIO ONPEAECTEHHOTO 1

uHTerpana. O6bEM HaKJIOHHOMN MPU3MBI
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3.9 | Boruncnenue 005EMOB TN ¢ TOMOUIBIO ONPEAECTEHHOTO 1
uHTerpana. O0bEM NMUpaMuIbI

3.10 | ®opmyna 06béMa mupamuibl. OTHOIIIEHUE 0O BEMOB |
nupamMu ¢ OOIIUM YIIIOM

3.11 | ®opmyna 06béMa mupamuibl. OTHOIIIEHUE 0OOBEMOB |
NUPaMUJL C OOIIHUM yTIOM

3.12 | CrepeomeTpudecKue 3aa4u, CBSI3aHHbIE C 00BEMaMHU 1
HAaKJIOHHOW IPU3MBI

3.13 | CrepeomeTpudecKue 3a1a4uu, CBSI3aHHbIE C 00BEMaMHU 1
MAPaMUJIBI

3.14 | IIpuxknagnsie 3agauu o Teme "O0bEMBI TeNn", cBsi3aHHbIE | 1
¢ 00BEMOM HAKJIOHHOM MPU3MBI

3.15 | Ilpuknagnasie 3amayu o Teme "OO0bEMBI Ten", cBA3aHHBIE | |
¢ 00BEMOM MUPAMHUIBI

3.16 | Ilpumenenue o0BEMOB. BeIurciieHre pacCTOSIHHS 10 1
IIOCKOCTH

3.17 | KonTtponsHuas pabota Ne 3"O6béM MHOTOTpaHHUKA" 1

4 Tena Bpamenus 24

4.1 | Hununapudeckas IOBEPXHOCTH, 00pa3yroIiue 1
UIMHAPUYECKON TTOBEPXHOCTH

4.2 | Hunuaap. [psmoit kpyrosoi uuiunap. [nomans |
MMOBEPXHOCTHU LUIUHIPA

4.3 | Konnueckas mOBepXHOCTh, 00pa3yoIIue KOHUUYECKOM 1
nosepxHocTu. Konyc

4.4 | CeueHne KOHYCA MJIOCKOCTHIO, MApAILICIBHOM MIJIOCKOCTH | 1

OCHOBAaHUA
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4.5 | Yceuénnslit konyc. M300paxkeHne KOHyCOB U yCEUEHHBIX | |
KOHYCOB

4.6 | IInomaas OOKOBOM MOBEPXHOCTU U MOJTHOU MOBepxHOCTH | 1
KOHYyca

4.7 | Ilnomaas OOKOBOM MOBEPXHOCTU U MOJHOU MOBepxHOCTH | 1
KOHycCa

4.8 CrepeoMeTpruuecKHe 3a1a4u Ha JOKA3aTeIbCTBO U 1
BBIYUCIIEHUE, IOCTPOCHUEM CEUCHUN [IMINHAPA, KOHYCa

4.9 CrepeoMeTpruuecKHe 3a1a4u Ha JOKA3aTeIbCTBO U 1
BBIYUCIIEHUE, IOCTPOCHUEM CEUCHUN [IMINHAPA, KOHYCa

4.10 | IIpuknaaHbie 3aJa4d, CBSI3aHHBIE C [IUJIUHIPOM 1

4.11 | IIpuknagHble 3a1a4u, CBA3aHHbIE C HUIUHAPOM 1

4.12 | Cepa u map 1

4.13 | [lepeceuenwne cdepsl U mapa ¢ IWIockocThio. Kacanue |
nrapa 1 cepsl mIockocTeio. Bua u n3o0pakenue mapa

4.14 | Ilepeceuenue chepsl u mapa ¢ miockoctrio. Kacanue 1
nrapa 1 cepsl mIockocTeio. Bua un nzo0paxkenue mapa

4.15 | Ypasuenue chepsl. [Inomans chepol u e€ yactei 1

4.16 | CummeTtpus cdepsl U mapa 1

4.18 | CtepeoMeTpHUECKHUE 3a]aUM HA I0KA3aTEIbCTBO U 1
BBIYHCIICHHE, CBSI3aHHBIE CO c(hepoil u mapom,
MMOCTPOCHUEM UX CEYEHUH IITOCKOCTHIO

4.19 | CrepeoMeTpHUECKHE 3a]a4M HA I0KA3aTEILCTBO U 1
BBIYHCIICHHE, CBSI3aHHBIE CO c(hepoil u mapom,
MOCTPOEHUEM UX CEUYEHUM MIOCKOCTHIO

4.20 | IlpuknaaHble 3a7a4u, CBSI3aHHbIE CO CPEepoil U mapom 1
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4.21 |IloBTOpEHHE: OKPYKHOCTh HA IJIOCKOCTH, BBIYUCIEHUS B | 1
OKPYXHOCTH, CTaHJIapTHBIE MOA00US

4.22 | PaznuuHbpie KOMOMHAIIMK TE€J BPALICHUS U 1
MHOTOI'PaHHUKOB

4.23 | 3apgauu o teme "Tena v MOBEpXHOCTH BpauieHus" 1

4.24 | KontposbHas padota Ne 4 "Tena u moBepxHOCTH 1
BpaieHus"

5 Iomaay NoOBePXHOCTH U 00bEMBI KPYIJIBIX TeJl 9

5.1 | O6pém nmmHapa. Teopema 06 00BEME MPSIMOTO 1
HAJIMH]pa

5.2 Brruucnenne 00EMOB TeJl ¢ TOMOIIIBIO ONPEASIEHHOTO 1
uHTerpana. O6bpEéM KoHyca

53 [Tnomaan 60KOBOM M MOJIHOM MMOBEPXHOCTH KOHYCa 1

5.4 | CrepeomeTpuuecKue 3aauu, CBI3aHHbIE C BBIUYUCIEHUEM | 1
00BEMOB TUIUHPA, KOHYCA

5.5 [Tpuknannasie 3aga4yu mo Teme "OOBbEMBI U TUIOIATN 1
oBepXHOCTEH Ten"

5.6 | O0Bém 1mIapa u mapoBoro cekropa. Teopema 06 00BEME 1
mapa. [Tnomans cheprr. Crepeomerpudeckue 3a1adm,
CBSI3aHHBIE C BHIYMCIICHHEM 00BEMOB 111apa, IIApOBOTO
CEerMeHTa U IapOBOro CeKTopa

5.7 | llpuxnanseie 3agaun mo Teme "OObéMbI Ten'", cBsi3anHbie | |

¢ 00BEMOM 11apa u ionaabo chepbl. COOTHOIICHHUS
MEXy TIONIASIMHA TIOBEPXHOCTEH N 00bEMaMU
IMOI00HBIX TEI
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5.8 | Ilomo6ubIie Tema B mpocTpancTse. M3menenne 06béma mpu | 1
nono6uu. CTepeoMeTpuYECKUe 3a/1a4u, CBI3aHHBIE C
BBIYHMCIICHHEM 00BHEMOB TEIT U TUIOMIACH MOBEPXHOCTEH

5.9 | KontpoasHas padota Ne 5 "[lnommaau moBepXHOCTH U 1
00BEMBI KPYTJIbIX TEN"

6 JABuxenuns 5

6.1 JIB>xeHus mpocTpancTBa. OTodOpakeHus. JIBr>KeHUS U 1
paBeHCTBO (uryp. OOmIHEe CBOWCTBA IBHKCHHMA

6.2 Bubl nBrkeHuid: mapauiebHbld IEPEHOC, IEHTpalibHas | 1
CUMMETpHUSI, 3epKaJIbHAasi CAMMETPUSI, TOBOPOT BOKPYT
IPAMOU

6.3 | [IpeoGpazoBanus nogpobus. [Ipsmas u cdepa Ditnepa 1

6.4 | I'eomeTpuueckue 3aJa4i Ha IPUMEHEHHUE JBUKECHUS 1

6.5 | KontponbHas padora "JIBukeHus" 1
IloBTOpEeHne, 00001IeHNe U cucTeMaTU3auus 3Hanuii | 17

1 O6o6maronee noBropenue 11 monsTuit u MmeTogoB kypca | 1
reomerpun 10—11 kiaccoB, cucTemMaTu3anus 3HaHUM:
"ITapanienbHOCTh NPSIMBIX U TNTIOCKOCTEN B
npoctpaHcTae”

2 O6o6maromiee moBropenue 11 monstuit u MmeTogoB kypca | 1
reometrpum 10—11 kiaccos, cucteMaTuzaius 3HaHUM:
"BekTopsl B ipocTpaHcTBE"

3 O6o6maromiee noBropenue 11 monsTuit u MmeTogoB Kypca | 1

reomerpun 10—11 kiaccoB, cucTeMaTu3anus 3HaHUM:
"BekTopsl B mpocTpaHcTBE"
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Oo6o6maromee moBTopeHue 11 moHATHN U METOIOB Kypca
reometrpuu 10—11 kiaccoB, cucteMaTuzaius 3HaHUM:
"O6beM MHOTOTpaHHUKA"

1

O6o6maroniee moBropeHue 11 moHATUN U METOJI0B Kypca
reometrpum 10—11 kiaccoB, cucteMaTuzaius 3HaHUM:
"O6beM MHOTOTpaHHHUKA"

O6o6maroniee moBropeHre 11 moHATUN U METOJI0B Kypca
reomerpun 10—11 kiaccoB, cucteMaTu3anus 3HaHUM:
"Ilmomaay moOBEPXHOCTH M O0BEMBI KPYTJIBIX TET"

Oo6o6maromee moBTopeHue 11 moHATHI U METOIOB Kypca
reomerpun 10—11 kiaccoB, cucTeMaTu3anus 3HaHUM:
"Tlmomaay mOBEPXHOCTH M OOBEMBI KPYTJIBIX TET"

HtoroBas KoHTpoJIbHAs paboTa

Hrorosast KoHTposIbHAS paboTa

10

[ToBTOpEeHME, 000OIICHNE 1 CUCTEeMAaTH3AIUS 3SHAHHH

11

Uctopus pa3BUTHS CTEPEOMETPUHN KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

[EN VN [ GR [a—

12

Uctopus pa3BUTHS CTEPEOMETPUHN KaK HAYKHU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

13

Hctopus pa3BUTHS CTEPEOMETPUN KAaK HAYKH U €€ POJIb B
Pa3BUTUH COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

14

Hctopus pa3BUTHS CTEPEOMETPUN KAaK HAYKH U €€ POJIb B
Pa3BUTUH COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU
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15 Hcropus pa3sBuTHs CTEPEOMETPUM KaK HAYKU U €€ posib B | 1
Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI
16 Hctopus pa3BUTHS CTEPEOMETPUHN KaK HAYKHU U €€ posib B | 1
Pa3BUTHUH COBPEMEHHBIX HMHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI
17 Hctopus pa3BUTHS CTEPEOMETPUHN KaK HAYKHU U €€ posib B | 1
Pa3BUTUH COBPEMEHHBIX MHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102
TEMATHUYECKOE IINTAHUPOBAHHUE
BEPOATHOCTDb U CTATUCTHKA 11 KJIACC
Ne | HamMeHoOBaHMe pa3iesioB U TEM NPOrPaMMbI KosauvecTBo daekTpoHHbie (undpoBbIE)
11/ 4acoB o0pa3oBaTesIbHbIC pecypchl
I
1 | 3akoH 0oJabIIMX YHCeT 5
1.1 | HepaBenctBo YeoOnimera. Teopema UeOnimera. Teopema 1 https://ptlab.mccme.ru/system/files/private/1 1
bepuymmu. 3akoH 60abIIMX YUCENT klass_modul 1_zbch.pdf
1.2 | HepaBenctBo YeoOnimera. Teopema UeOniera. Teopema 1
bepuynu. 3akoH OONBIIUX YHCEI
1.3 | HepaBenctBo YeOnimeBa. Teopema UeOnimena. Teopema 1
bepuynu. 3akoH OONBIIUX YHCET
1.4 | BeiOopouHbIit METOA UCCIIeI0BAaHUI 1
1.5 | [IpakTuueckas paboTa ¢ UCIOIb30BAHUEM BIIEKTPOHHBIX 1
TaOJINII
2 | DJeMeHThl MATEMATHYECKON CTATHCTUKHU 6
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2.1

['eHepanbHas COBOKYIHOCTH U CIy4aiiHasi BBIOOpKa.
3HAKOMCTBO C BBIOOPOUHBIMH XapakTepucTukamu. OLeHka
CPEIHErO U IUCIIEPCUM TE€HEPAIBHOU COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHUK

1

2.2

I'eHepasibHast COBOKYITHOCTb U CiIy4aiiHasi BBIOOpKa.
3HAKOMCTBO C BBIOOPOUYHBIMH XapakTepucTukamu. O1eHka
CPEIHEr0 U IUCIEPCUN FE€HEPATIbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

2.3

OneHuBaHue BEPOSTHOCTEHN COOBITHI 1O BEIOOPKE

24

Cratuctnueckas runotesa. [IpoBepka npocTelnx runores
C IOMOILIBIO CBOMCTB N3yUYEHHBIX PACIpEAEICHUN

2.5

Cratuctrnueckas runoresa. IIpoBepka npocTenmmx runores
C IOMOLIBIO CBOMCTB N3yYECHHBIX PACIPEACICHUN

2.6

[TpakTrueckast paboTa ¢ UCIIOIb30BAHUEM IJICKTPOHHBIX
TaOJINII

https://ptlab.mccme.ru/system/files/private/11
_klass_modul 2 elementy matematicheskoy
_statistiki.pdf

HenpepbiBHbBIE ciiyyaiiHble BeJUYNHbI
(pacnpenesnenus), Noka3aTeJJbHOE U HOPMAJIbHOE
pacnpenejeHus

3.1

[Tpumepsbl HEMPEPHIBHBIX CyYalHbIX BEMUYUH. OYHKIUS
MJIOTHOCTH BEPOSITHOCTH

3.2

PaBHoMmepHoe pacnipenenenue. [Ipumepsl 3aaauy,
MPUBOJIAIIMX K MOKA3aTEIbHOMY U K HOpMaJIbHOMY
pacrnpeeneHusIM

33

@yHKIMS IUIOTHOCTH BEPOSITHOCTH NTOKA3aTEIBLHOTO
pacrpeneneHus

34

@OyHKIHS MIIOTHOCTH BEPOSITHOCTH HOPMAIILHOTO
pacripeneneHus

https://ptlab.mccme.ru/system/files/private/1 1
_klass modul 3 _sluchaynye velichiny_2.pdf
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Pacnpenenenue Ilyaccona

2

[TocnenoBaTeabHOCTh OJMHOUHBIX HE3aBUCUMBIX COOBITHH.
[Ipumep 3anaum, npuBoasuIen K pacnpenenenuro Ilyaccona

1

[TpakTrueckast paboTa ¢ UCIIOIb30BAHUEM JJICKTPOHHBIX
TaOJINII

https://ptlab.mccme.ru/system/files/private/1 1

klass modul 4 raspredelenie puassona 1.p

df

CBs3b MeKIy CIyYaiiHBIMH BeJTHYUHAMH

KoBapuanus nByx cinydaiinbix BenuuuH. Koadduiment
KOppessiuuu

5.2

CoBMecTHBIC Ha6JIIO,Z[CHI/IH ABYX BCJIMYHUH

53

Br16opounslii K03hHULIMEHT KOppesiuun

54

Paznuune mexny JIMHEWHON CBA3bIO U IMIPUYUHHO-
CJIEACTBEHHOU CBA3bIO

5.5

JIunerinasa perpeccust

5.6

[TpakTrueckas paboTa ¢ UCTOIB30BAHUEM DJICKTPOHHBIX
TaOIUIL

https://ptlab.mccme.ru/vertical

O0001IeHHEe ¥ CHCTEMATH3 AN 3HAHUM

HpeI[CTaBJ'IeHI/Ie JaHHBIX C IIOMOIIBIO T36HI/II_I " Juarpamm,
OImucaTciibHas CTaTHUCTHKA

6.2

OnBITH C PaBHOBO3MOXHBIMH 3JICMCHTAPHBIMHA COOBITHSIMH

6.3

Brruncnenue BeposiTHOCTEN COOBITUM C MPUMEHEHHUEM
hopmyt

6.4

Brruucnenue BeposiTHOCTEN COOBITUM C MPUMEHEHHUEM
rpaUIEeCKuX METOJIOB: KOOPIMHATHAS TIpsiMast, JIEPEBO,
nuarpamma Jinepa

6.5

CnyualiHble BETUYMHBI U pacpeeeHUs

6.6

MaremaTnyeckoe 0KUIAHNUE CIIy4aHON BEJIMYUHBI

https://ptlab.mccme.ru/system/files/private/11

_klass modul 6_povtorenie.pdf
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6.7 | MaTeMaTu4yecKkoe OKHUJJaHuE CIIyYalHON BEJIHMYHHBI. 1
O060011eHNE U cUCTeMaTU3allis 3HAaHUH 32 KypC TEOpUU
BEPOSITHOCTH.

6.8 | KonTposbHas padora: "BeposTHOCTh U cTaTuCcTUKA" 1

6.9 | AHanu3 KOHTpOJIbHOU paboThl. PaboTa Hax ommbOkamu. |
Brruncnenue BeposiTHOCTEH COOBITUI C MPUMEHEHUEM
dbopmyn u rpaduuecKUX METO/IOB

6.1 | Beruucnenue BepoATHOCTEHM COOBITHI C TPUMEHEHUEM 1

0 | popmyn u rpaduIECKrX METOIOB

6.1 | Ciry4aiiHble BeTMYUHBI U pacnpeneneHus. Marematuueckoe | 1

1 0XHUJIAHUE CITYYaWHON BEJTUYHUHBI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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