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1. Ilnanupyemsble pe3yabTathl ocBoeHuss OOII (inyHOCTHBIE, MeTANIpeAMETHbIE H
NpeAMEeTHbIC) HA YPOBHE cpe/iHero oduero odopasosanus «MaremaTuka: ajareépa u HadaJjia

MaATEMATHYICCKOI0 aHa/Iu3a, recOMETPpUus»

2.1. JIn4HOCTHBIE Pe3yJbTAThI:

— opueHTalus OO0y4aroluxXxcs Ha pealu3alHui0 TO3UTHUBHBIX JKU3HEHHBIX MEPCIEKTHB,
WHUIMATHBHOCTh, KPEaTUBHOCTh, TOTOBHOCTh M CHOCOOHOCTh K JIMYHOCTHOMY CaMOOMPEICIICHHUIO,
CIIOCOOHOCTH CTaBHTh LM M CTPOUTH )KU3HCHHBIC TUIAHBI,

— TOTOBHOCTh M CHOCOOHOCTh OOydaroluxcs K CaMOpa3BUTHIO M CAMOBOCIHMTAHUIO B
COOTBETCTBUU C OOIIEYEITIOBEUSCKIUMH IIEHHOCTSMH ¥ HJI€AJIaMU TPaXKTaHCKOTr0 OOITeCTBa,;

— HPaABCTBEHHOE CO3HAHHWE W IOBEJICHHWE HAa OCHOBE YCBOCHHS OOIICYEIIOBEUYECCKHX IEHHOCTEH,
TOJIEPAHTHOTO CO3HAHMS U MOBEACHUS B MOJUKYIHTYPHOM MHpPE, TOTOBHOCTH U CIIOCOOHOCTH BECTHU
IUANIOr C JPYTMMHU JIIOJIbMU, JIOCTUTaTh B HEM B3aWMOIOHUMAHUS, HAXOIUTh OOIIME IeNd |
COTPYIHHUYATD JUIS UX JTOCTHIKCHUS;

— TPHUHATHE TYMaHHCTUYECKUX LEHHOCTEH, OCO3HAHHOE, YBa)XKUTEIbHOE M J0OpOXKeNIaTesbHOe
OTHOIIICHUE K APYTOMY YE€JIOBEKY, €r0 MHEHUIO, MUPOBO33PECHHUIO;

— pa3BHTHE KOMIICTCHIIUH COTPYJIHHYECTBA CO CBEPCTHUKAMH, JETHMH MIIAINIETO BO3pPACTa,
B3pOCIBIMH B 00pa30BaTENIbHOM, OOIIECTBEHHO IMOJIE3HOHM, Y4eOHO-HCCIe10BaTEeIbCKON, TPOEKTHON U
JIPYTUX BUAAX JESITEIHHOCTH.

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMCHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYHUMOCTH
HAyKH, TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPYECTBY, BIaJICHHE TOCTOBEpHON HH(popMmaiueil o
MEPEIOBBIX JOCTIKEHUSAX M OTKPBITUSX MHUPOBOW M OTEUECTBEHHOW HAayKH, 3aUHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTRA,;

— TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE CAaMOOOPa30BaHUIO, Ha TIPOTSHKEHUHN
BCEH JKM3HH; CO3HATENbHOE OTHOIIECHHE K HEMpPEpHIBHOMY OOpPa30BAHUIO KaK YCIOBHIO YCIIEUTHOU
npoeCCUOHATBHON U OOIIIECTBEHHOM ICATEIHbHOCTH;

— OCO3HaHHBIM BBIOOp Oymymied mpodeccuu Kak MyTh W CHOCO0 peanu3anur COOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;

—  TOTOBHOCTH OOYYAIOIIUXCS K TPYAOBOU MPOPECCHOHATBHON JACSITETLHOCTA KaK K BO3MOKHOCTH
YUaCTHs B PEIICHUH JIMYHBIX, OOMICCTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAITMOHATBHBIX IPOOJIEM;

—  TNOTPEOHOCTh TPYIUTHCS, YBAXKEHHE K TPYLy U JIOASAM TPYAA, TPYAOBBIM JTOCTHUKEHUSIM,
TOOpPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIICHHWE K pPa3HbIM BHUAAM TPYIOBOM
JESITEITLHOCTH;

— TOTOBHOCTh K CaMOOOCIYXHBaHHUIO, BKIO4Yas oOOy4ye€HHUE U BBINOJIHEHHUE JOMAIIHUX
00sI3aHHOCTEH.

—  (¢usnuecKoe, IMOIMOHATBLHO-TICUXOJIOTUYECKOE, COIMAIbHOE OJIaronoaydne oO0y4aroluxcsi B
KU3HU 00pa3oBaTeNbHOW OpraHu3allid, OIIYIIEHUE AETbMU O€30MaCHOCTH M TICUXOJOTHYECKOrO
koMmdopTa, UHHOpMaAIIMOHHON 06E30MaCHOCTH.

2.2. MetanpeaMeTHbIe pe3yJabTaThl
MeranpenmeTHbie pe3ybTaTbl OCBOEHUSI OCHOBHOM 00pa30BaTeNbHON IPOrpaMMbl NPeACTABJICHbI
TpeMsi TPYNIIAMH YHHBEPCAJbHBIX y4eOHbIX AelicTuil (YY/):

2.2.1 PeryasiTuBHbIe YHUBeEPCAJIbHbIE YUeOHbIe 1eiicTBUS
BbBINyCKHUK HAYy4YUTCH:
—  CaMOCTOSITEJIBHO ONPENENATh LEIH, 3aJaBaTh IapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOKHO
OIPENEINTh, YTO LIEJIb TOCTUTHYTA;



—  OIICHMBATh BO3MOXHBIC ITOCICICTBUS JIOCTHIKEHUS IIOCTABICHHON IENH B JCSITEIHHOCTH,
COOCTBEHHOW KHM3HU W JKH3HH OKPYKAIOIIUX JIFOJICH, OCHOBBIBASICH Ha COOOPAKCHHSIX AITHKH M
MOpaJy;

— craBuTh U (opMymnHpoBaTh COOCTBEHHBIC 33JaYyd B OOpa30BATENbHON JEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

—  OUECHHMBATh PECYPCHI, B TOM YHCJIC BPEMs U JIPYrue HeMaTepuallbHbIe PeCypChl, HEOOXOMMBbIC
JUTSL TOCTUKCHHSI TIOCTaBICHHOM 11eITH;

— BBIOMpaTh TYyTh JOCTHXKCHHS I, IUIAHUPOBATh pEIICHUE ITOCTaBJICHHBIX 3aJ1ad,
ONITUMH3HUPYS MaTepUaAIbHbIC M HEMaTepUAIbHBIC 3aTPATHI;

—  opranm3oBbIBaTh A(G(MEKTUBHBIA TIOMCK PECYpPCOB, HEOOXOAMMBIX JUISI  JOCTHUKCHHS
MMOCTaBJICHHOM I1CJIH;

—  CONOCTABJIATH MOJTYYCHHBIA PE3YIIbTAT NEATEILHOCTH C ITOCTABJICHHOW 3apaHee IeIbIo.

2.2.2 Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIC y4eOHbIe AelicTBUS
BbInyCKHUK HAYy4YHTCH:

— HCKaTb M HAaXOJUThb OOOOIIEHHbIE CHOCOOBI peleHUs 3ajad, B TOM YHUCIE, OCYLIECTBISATH
pa3BepHYTHIA HMH(POPMALMOHHBIM TOUCK ¥ CTaBUTh Ha €ro OCHOBE HOBble (y4eOHBIE H
MO3HaBaTeNbHbIC) 3a/1a4H;

—  KPUTUYECKU OLIEHUBATh M MHTEPIPETUPOBATh HH(OPMAILIMIO C Pa3HBIX MO3UIMHA, pacro3HaBaTh
U (QUKCHPOBATh MPOTUBOPEYHNS B UHPOPMALMOHHBIX UCTOUHUKAX;

—  HCIONB30BaTh  pazUYHbIE MOJEIbHO-CXEMaTHUYECKUE CpEACTBA JUIsl  MpEACTaBICHHS
CYIIECTBEHHBIX CBS3€il U OTHOUIEHWH, a TakkKe MPOTUBOPEYUH, BBISBIEHHBIX B HMH(MOPMALMOHHBIX
MCTOYHHKAX;

— HaxoAMTb M TPUBOJAUTH KPUTHYECKHE apryMEHThl B OTHOIIEHUM JEUCTBUM M CYXIEHUUN
JPYroro; ClioKOWHO M Pa3yMHO OTHOCHUTBCS K KPUTHUECKUM 3aMEYaHUSIM B OTHOILIEHUH COOCTBEHHOIO
CYXXJIEHUSI, pacCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOAWTH 32 paMKU Yy4yeOHOro MpeaMeTa U OCYHIECTBIISITH II€JIEHAIIPABJICHHBIM IMOUCK
BO3MOXKHOCTEH Il IIUPOKOro IEPEeHOca CPEACTB U CIIOCOOOB IEHCTBYS;

—  BBICTpPauBaThb MHIMBUIYaJbHYIO 0Opa30BaTENbHYIO TPAEKTOPHUIO, YUUTHIBAas OIPAaHMUYEHHS CO
CTOPOHBI JIPYIMX YYaCTHUKOB U PECYPCHBIE OTpPaHUYEHHUS;

—  MEHATH U YIep’KUBaTh pa3Hble MO3ULIUHU B II03HABATEIbHOMN €S TEIbHOCTH.

2.2.3 KomMyHuKaTHBHbIE YHHBepPcalbHble YUeOHbIe AeiicTBUS
BbInyCKHUK HAYy4YHTCH:

—  OCYUIECTBISTH JIEJIOBYI0O KOMMYHHKAIIHIO, KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH (Kak
BHYTpU 00pa30BaTENbHON OpraHU3ally, TaK U 3a €€ MpeJesiaMy ), TOA0UpaTh MAPTHEPOB IS JIEIOBOM
KOMMYHUKAIIUM HCXOJS M3 COOOpaKEHUM pe3ylbTaTUBHOCTH B3aUMOJICHCTBHUS, a HE JIMYHBIX
CUMIIaTH;

—  IIpH OCYILECTBIEHUH I'PYNIIOBON pabOThI ObITh KaK PYKOBOJIMTENIEM, TaK U YWIEHOM KOMaH/bl B
pa3HBIX POJIAX (TeHepaTop UIeH, KPUTUK, UCTIOTHUTEIb, BHICTYAIOINM, SKCIIEPT U T.1.);

—  KOOpJIMHHMPOBATH U BBIIOJHATH pabOTy B YCIOBUSIX pEAIbHOI'0, BHUPTYAIBHOTO MU
KOMOMHHPOBAHHOT'O B3aMMOACHCTBUS;

—  pa3BEpHYTO, JOTMYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHUS C UCIOIb30BAaHUEM aJE€KBAaTHBIX
(YCTHBIX M MUCBMEHHBIX) SA3BIKOBBIX CPEJICTB;

—  pacrno3HaBaTh KOH()JIMKTOT€HHBIC CUTyallUd M MPEJOTBpallaTh KOH(JIUKTHI IO MX aKTHUBHOM
(a3bl, BBICTpaUBAaTh JIEIOBYIO U 00pa30BaTEIbHYI0 KOMMYHUKAIUIO, N30erast THYHOCTHBIX OLEHOYHBIX
CY)XJCHUH.

2. 3. IlpenmeTtHble pe3yibTaThl. ba3oBblii ypoBeHb
B cootBercTBUM ¢ ®I'OC COO, npenmetHbie pe3yiabrarbl ocBoeHus: OOII Ha 6a30BOM ypoBHE
MIPEJICTABJICHBI IBYMS TPyMIaMu: « BBIMYCKHUK HAydUTCs — 0a30BBI YPOBEHbY, «BBIMTYCKHUK
MOJTyYUT BO3MOXKHOCTh Hay4UThCS — 0a30BbIi YpOBEHbY». Kak 1 B OCHOBHOM 00IIIeM 00pa3oBaHuH,
rpynna pe3yibTaToB « BbIMyCKHMK HAYy4YHTCS» MPECTaBIIsAET COOO0M pe3yabTaThl, JOCTHKEHNE
KOTOPBIX 00ECTIeUnBACTCS yUUTENIEM B OTHOIIICHUHU BCEX OOYYAIOIINUXCS, BRIOPABIINX TAHHBIA YPOBEHB
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oOyueHus. I'pynna pe3yiabTaToB « BbINYCKHUK MOJYYHT BO3MOKHOCTH HAYYHUThCS»
o0ecrieurnBaeTcsl yYuTelIeM B OTHOIIEHUH YacTH Hanbosee MOTUBUPOBAHHBIX U CIIOCOOHBIX
o0yyJaromuxcs, BBIOpaBIIMX JJaHHbIN ypoBeHb 00yueHus. [Ipu KoHTpose kauecTBa 00pa3oBaHUS
rpyIa 331aHuil, OpUEHTUPOBAHHBIX HA OIICHKY JOCTIIKEHUS IJIAHUPYEMBIX PE3yabTaToB U3 OJI0Ka
«BBINTYCKHUK MOTYYUT BO3SMOXKHOCTh HAYUUTHCS», MOXKET BKJIIOUAThCA B MaTEepHUaJIbl OJI0Ka
«BBINYCKHUK HAy4UTCSA». DTO MO3BOIUT IPEJOCTABUTH BO3MOXHOCTh 00y4YarOLIMMCS
IIPOAEMOHCTPHUPOBATH OBJIA/IEHUE KAUECTBEHHO UHBIM YPOBHEM JTOCTUKEHUH U BBIABIATH JUHAMUKY
pocTa YMCIEHHOCTH Hanboliee MOAr0TOBIEHHbBIX 00yYaroIIuXCsl.

[puHIMNIHAILHBIM OTJIMYHEM Pe3yJIbTATOB 0230BOI0 YPOBHS OT Pe3y.JIbTATOB
YIJ1y0JIEeHHOTO YPOBHS SIBJISIETCS UX I€JIeBasi HANPABJIEHHOCTb.

Pe3yabTaThbl 6230BOr0 YPOBHSI OPUECHTHPOBAHBI HA OOIIYI0 (DYHKIIMOHAIBHYIO TPAMOTHOCTH,
MOJTy4YeHUE KOMIIETEHTHOCTEH /ISl TOBCETHEBHOM JKU3HH U OOIIETO Pa3BUTHS. JTa rpymnmna
pe3yJbTaTOB NpeAINoJiaraer:

— MOHMMaHUE MPEIMETa, KITFOUEBhIX BOIPOCOB U OCHOBHBIX COCTABIISIONIMX 3JIEMEHTOB M3y9aeMOn
npeaMeTHON 001acTH, 9TO OOECTIeYNBACTCS HE 3a CUET 3ayYMBaHUs OTIPEEICHUN U TIPaBHII, a
IIOCPEACTBOM MOJIEIIMPOBAHUS U TIOCTAHOBKU ITPOOJIEMHBIX BOIIPOCOB KYJIbTYPBI, XapaKTEPHBIX JUIS
JAHHOW MpeIMETHOM 001acTH;

— yMEHHE peliaTh OCHOBHbBIE MPAKTUYECKUE 334, XapaKTEePHbIE IS UCTIOJIh30BaHMS METOOB U
WHCTPYMEHTApHs JaHHOM MpeIMeTHON 00J1acTH;
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Ba3zoBblii ypoBenb «IIpodaeMHo-GpyHKIIMOHATBHBIE Pe3yJIbTAThD)

Ilesu ocBOeHUSI

|. BBINYCKHUK HAYYUTCS

111, BoinyckHuk noiyuum 603mM04cCHOCH b HAYUUMbCA

J1Jis MCrIONB30BaHUS B TIOBCETHEBHOM JKU3HU U 00ECTICUCHUS
BO3MOXKHOCTH YCHEIIHOTO MPOAOKEHUsT 00pa3oBaHUs 1O

ﬂﬂﬂ paseumust MblullleHusl, UCnojlb306aHUs 6 noeceoHesHoll
IHCUSHU U 0Decneyenust 603MONCHOCU ycneuHozo

npeaMera
P CIIENUATHLHOCTSM, HE CBA3aHHBIM C IPHKJIATHBIM npooondiceHUs 00PA306aHUS NO CREYUANLHOCTIAM, HE
UCIIOIb30BAHMEM MATEMATUKK CEAZAHHBIM C NPUKIAOHBIM UCTONb306AHUCM MAMEMAMUKY
TpebOoBanus K pe3yjbTaram
Paznen 1. Boinycknuk nonyuum 603moicHocms Hayuunmbcs

|. BBINyCKHUK HAY4YUTCS

1. DiieMeHTBI TeOpUH
MHOKeCTB U
MaTeMaTH4eCKOH

JIOTHKH

! INOHATHUAMHN. KOHCYHOC

— OmnepupoBaTb Ha 6a30BOM ypOBHE
MHO>KECTBO, 3JIEMEHT MHO>KECTBA, [IOIMHOXKECTBO,
nepeceyeHre U 00beJMHEHNE MHOKECTB, YMCIIOBbIE
MHOK€CTBA Ha KOOPJIUHATHOW MPSIMOi, OTPE30K,
UHTEpBAl,;

— OIepupoBaTh Ha 6a30BOM YPOBHE MOHATUAMHU:
YTBEPKACHHE, OTPULIAHUE YTBEPKACHUS, UCTUHHBIE U
JIO’)KHBIE YTBEPXKAEHUS, IPUYKMHA, CIEACTBUE, YACTHBIN
cilydaid oOlIero yTBep:KIeHUs, KOHTPIPUMED;

— HaXOIUTh NepecedeHre U 00beIMHEHHE IBYX MHOXECTB,
IPEJCTABICHHBIX TpapUUECKH Ha YUCIOBON MPSIMOI;

— CTPOUTH Ha YKMCIIOBOM IIPSAMON IMMOJMHOKECTBO YHUCIOBOIO
MHOXKECTBA, 3aJaHHOE IIPOCTEHIINMU YCIOBUSAMU;

— PpacIlO3HABATH JIOXKHBIE YTBEPKACHUS, OLIMOKU B
pacCyXJICHHSX, B TOM YUCJIE C UCIIOJIb30BAaHUEM
KOHTPIIPUMEPOB.

B noeceonesnoit scuznu u npu uzyuenuu opyzux

- Onepupoeambz NOHAMUAMU. KOHEYHOE MHOM#Cecmaeo,

eMeHm MHONCECMBA, NOOMHONCECME0, nepecederue U
00veOuHeHUe MHONCECE, YUCTOBbLE MHONCECMBA HA
KOOPOUHAMHOU NPAMOU, OMPE30K, UHMEPBAl,
HOYUHMEPBATL, RPOMENCYMOK C BbIKOJIOMOL MOYKOL,
epaghuyeckoe npedcmasiienue MHOMCECME Ha
KOOPOUHAMHOU NIOCKOCMU,

—  onepuposamv NOHAMUAMU. YMEEPIHCOeHUe, OMPUYyaHUe
VMBEPAHCOEHUS, UCMUHHBLE U TONCHBLE YMBEPHCOCHUS,
NPUYUHA, CledCmeaue, YaCmHbLL Cydall 0oujeco
ymeepatcoenus, KOHmpnpumep,

—  npoeepsimb NPUHAOLEHCHOCTb JJIeMEHMA MHONCECMBY,

—  HaxoOumov nepeceueHue u 00veOUHeHUe MHONHCECMS, 8
MOM HUcie NPeOCMasieHHbLX epApuuecKu Ha YUCI0801
NPAMOU U HA KOOPOUHAMHOU NIOCKOCU,

—  Npo80OUMb 00KA3AMENbHBLE PACCYHCOCHUSL OIS
000CHOBAHUS UCIUHHOCIU YIMBEPHCOCHUIL.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux

npeomemoes:

1 3neck u manee: pacrno3HaBaTh KOHKPETHBIE IPUMEPHI OOIIMX MOHATHIA 10 XapPAKTEPHBIM IPU3HAKAM, BBINOJHATH JEHCTBHS B COOTBETCTBHH C ONPEIEIEHUEM M POCTERIINMH
CBOIMCTBaMHM HOHSTHH, KOHKPETH3UPOBATh IIPUMEPAMH OOIIHE TOHATHS.
2 311ech U lanee; 3HATh ONPEJIENIEHHE TIOHATHS, YMETh MOSACHSTH €0 CMBICI, YMETh HCIIONb30BaTh MOHSTHE U €T0 CBOWCTBA MPU MPOBEIEHAHN PACCYKICHHH, PEIIEHAN 3a/1a4.




npeomemos:

HCIIOJIb30BaTh YUCIOBbIE MHOYKECTBA HA KOOPAUHATHON
MPAMOM JIJISl ONMCAHUS PEATbHBIX MPOLIECCOB U SIBJICHU;
MPOBOJUTH JJIOTHUECKUE PACCYKIACHUS B CUTYALUSIX
MMOBCEAHEBHOM KU3HU

UCNONIL308AMb YUCTIOB8bLE MHONCECBA HA KOOPOUHAMHOT
NPAMOU U HA KOOPOUHAMHOU NAOCKOCIU OIS ONUCAHUS
PeanvbHblx nPoYeccos U A8NeHUl,

nPo80OUMb 00KA3AMENbHbIE PACCYHCOCHUS 8 CUMYAYUAX
NOBCEOHEBHOU HCUZHU, NPU PeUleHUU 3A0ay U3 Opyeux
npeomemos

2. Yuciaau

BbIPa:KeHH S

OnepupoBath Ha 6a30BOM YPOBHE MOHATHIMHU: LI€TI0€
YHCII0, IETMMOCTD YUCell, OOBIKHOBEHHAS JPOOb,
JECATUYHAS APOOb, pallMOHAIBHOE YUCIIO, TPUOIHNKEHHOE
3HAYEHHE YUCIa, YaCTh, J0Js, OTHOIIEHUE, IIPOLIEHT,
MOBBIILICHUE U TOHUKEHUE Ha 3aJJaHHOE YMCIIO MPOIIEHTOB,
Macira0;

OTepHpOBaTh Ha 0230BOM YpOBHE MOHATUSIMU: JTorapudm
YHUCIIa, TPUTOHOMETPUUECKas: OKPY>KHOCTh, TpagyCHast
Mepa yria, BeIUYMHA yIriia, 3aJaHHOr0 TOUKON Ha
TPUTOHOMETPUUECKON OKPY>KHOCTH, CUHYC, KOCUHYC,
TAHT€HC U KOTAaHT'€HC YIJIOB, UMEIOIIHNX MTPOU3BOJIBHYIO
BEJINYUHY;

BBITIOJHATH apu(MeTHUeCKHe IEHCTBUS C LIETbIMU U
palMoOHAIbHBIMU YU CIIaMHU,

BBITIOJHATH HECTIOKHBIE TPE0OPa30BAHUS YMCIIOBBIX
BBIPKEHUH, COIepPIKAINX CTEMIEHH YUCEl, TUOO KOPHU U3
qrCed, TN0O0 JIorapu(MbI YUCEIT,

CpaBHMBATh pallOHATbHbBIE YHCIa MEXAY COOO0I;
OLICHUBATh U CPABHUBATH C PAIMOHAIIbLHBIMU YUCIIAMHU
3HAYEHUS LIEJIBIX CTENEHEHW YKCell, KOpHEW HaTypaJlbHOM
CTETIeHU U3 YHUCEIl, JIOTapru(hMOB YUCEI B MIPOCTHIX
cllydasix;

n300paxaTh TOUKAMH Ha YHCIIOBOW MPSIMOH IIeJble U
palMoOHaJIbHBIC YUCIIA;

n300paxkaTh TOUKAMH Ha YHCIIOBOM MPSIMOM IIeJible
CTEIEHU YKCeJl, KOPHU HATypaJIbHOW CTEIEHU U3 YHCET,
norapu(Mmbl 4HrceN B MPOCTHIX CITyYasiX;

BBITIOJIHATH HECTIOKHBIE TPE0OpPa30BaHUS LENbIX U
IpOOHO-paIMOHATEHBIX OYKBEHHBIX BBIPAKEHUM,

C60600H0 onepuposams NOHAMUAMU: Yeloe YUCTO,
oenumocmy yuces, 00bIKHOBEHHAsL OPOOb, 0eCAMUYHASL
0pobb, paYUOHAILHOE YUCTO, NPUOTIUNCEHHOE 3HAUEHUE
yycna, Yacmo, 00, OMHOWEHUE, NPOYEHM, NOGblULEeHUE U
NOHUdICEHUe HA 3ad0aHHOe YUCTO NPOYEHMO8, MACUMAO,
NPUBOOUMb NPUMEPDL YUCET C 3A0AHHBIMU CEOUCMBAMU
oenumocmu,

onepuposams NOHAMUAMU. 102ApUPM yucia,
MPULOHOMEMPUYECKASL OKPYHCHOCIb, PAOUAHHAS U
epadychas mepa yena, 8eluduna y2ad, 3a0aHH020 MOYKol
HA MPU2OHOMEMPUYECKOU OKPYIHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y2108, UMEIOUUX NPOUBOTILHYIO
BEIUYUHY, YUCTA e U T,

8LINONIHAMY apupmemudeckue 0eucmeaus, couemas
VCMHble U NUCbMEHHble NPUeMbl, NPUMEHSA NPU
HeobX00UMOCmuU 8bIYUCTUMENIbHBLE YCIMPOUCMBA;
HAX00Uumb 3HA4eHUsI KOPHA HAMYPATbHOU CIeneHu,
cmenenu ¢ payuoHAbHbIM NOKA3amenem, 1o02apugma,
UCNONL3YS NPU HEOOXOOUMOCIMU BLIYUCTUMEIbHBLE
yempoucmea;

NONb308AMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYLECKUX
pacuemax;

NPOBOOUMDb NO UIBECHHBIM POPMYIAM U NPABUIAM
npeobpazosanusi OYKEEeHHbIX 8bIPANCEHULL, BKTIOYATOUUX
cmenetu, KOpHU, 102apugmsl 1 mpuecoHoMempuieckue
dynxyuu,

HAXo00Umb 3HA4EHUSA YUCTOBbIX U OYKEEHHbIX BbIPANCEHUI,




BBIPAXXATh B MPOCTEHIIHMX CIydasx U3 PaBEHCTBA OJIHY
MIEPEMEHHYIO uepe3 ApYyTue;

BBIYHCIISATH B MPOCTHIX CIIYYasiX 3HAYCHUS YHUCIOBBIX U
OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISASI HEOOXO/IUMBbIE
MOJICTAHOBKH U MPE00pa30BaHNUS;

n300paxarb CXeMaTUYECKU yrojl, BEJIMYMHA KOTOPOIro
BBIpa)KEHA B rpajycax;

OLIEHMBATh 3HAKM CHHYCA, KOCUHYCAa, TAHI€HCA,
KOTaHT€HCA KOHKPETHBIX YTJIOB.

B noeceonesnoit ycuznu u npu uzyuenHuu opy2ux yueoHvix
npeomemos:

BBITOJIHATH BEIYMCIICHUS MPH PEIICHUH 3a/1a4
MPAKTUYECKOr 0 XAPaAKTEPa;

BBINOJIHATH MPAKTUYECKUE PACUETHI C UCITOJIB30BAHUEM
MIpU HEOOXOTMMOCTH CIIPABOYHBIX MAaTEPUATIOB U
BBIUMCIIUTEIIBHBIX YCTPOUCTB;

COOTHOCHUTB pPEeaJIbHbIE BEIMYUHBI, XapaKTEPUCTUKH
00BEKTOB OKPY’KAIOIIETO MUPA C X KOHKPETHBIMHU
YHMCJIOBBIMU 3HAUYCHUSIMH;

WCIIOJIB30BaTh METO/IBI OKPYTJICHUS, TPUOIHKEHUS U
NPUKUJKH [PU PELICHUU ITPAKTUYECKUX 3a1a4
MOBCETHEBHOM KU3HU

oCcywecmass HeooxoouMbvle NOOCMAaHOBKU U
npeoopazoeanusi;

U300paANCaAMd CXeMAMUUECKU Y20, BEIUUUHA KOMOPO2O
8bIPAdICEHA 8 2PA0YCaAXx Uil paouanax;

UCNONIL3068AMb NPU PeueHUl 3a0ay MabIudHble 3HAYEeHUs.
MPUSOHOMEMPUYECKUX (DYHKYULL Yel08;

BbINOIHAMb NEPEBOO BEIUYUHBL Yelad U3 PAOUAHHOU MEPbL 6
2paodycHyio u 0o6pamHo.

B noeceonesnoi ycuznu u npu uzyueHuu Opy2ux y4eonvlx
npeomemos:

BbINONIHAMb 0CUCMBUSL C YUCTIO8bIMU OAHHBIMU NPU
peutenuy 3a0ay NPaKmu4ecKko20 Xapakmepa u 3a0ay u3
Paznuunblx obracmeri 3HAHUU, UCNONL3YS NPU
HeobX00uMocmu CnpagouHblie Mamepuavl u
BLIYUCTUMENLHBLE YCMPOUCMEA;

OYeHUBamyv, CPABHUBAMb U UCNOIb308AMb NPU PeUleHUU
NPAKMUYECKUX 3A0a4 YUCTIO8ble 3HAYEHUS PealbHbLX
8eUYUH, KOHKPEMHbLE YUCTI08ble XAPAKMEPUCTNIUKU
00bEKM086 OKPYHCAIOUIe2co Mupa

3. YpaBHeHuUs U

HEpaBeHCTBa

Pemats JuHEHHBIC YPaBHEHUS U HEPABEHCTBA,
KBaJIpaTHbIC YPaBHCHHUS;

peraTh Jorapu(h)MUUIECKHE YPaBHEHHUS BUIA log a
(bx + ¢) = d u npocreiimme HepaBeHcTBa Buaa 10g a X < d;
pelaTh NoKa3aTelbHbIe ypaBHeHUs, Buaa a > *¢=d (rzme
d MOKHO TIpEICTABUTH B BHJE CTENICHN C OCHOBAHHEM a) U
npocTeiinme HepaBeHcTBa Buaa a* < d  (rae d MoKHO

MNpeaACTaBUTH B BUAC CTCIICHU C OCHOBAHUEM a),

IIPUBOJUTH HECKOJIBKO MPUMEPOB KOPHEN TPOCTEMILIErO

Pewamv payuonanvrvle, nokazamenvHuvle u
Jloeapugmuieckue ypasHenus u HepaseHcmad,
npocmeuuiue UppayuUOHAIbHble U MPUSOHOMEMPUYecKue
VPDABHEHUsI, HEPABEHCMBA U UX CUCEMDb;

UCNOIb3068aAMb MeMOObl peuleHus YPAeHeHUll. npueeoeHue
K 8UQY «NPOU3EeOeHUe PAGHO HYIIOY UIU «YACTHOE PABHO
HYJII0Y, 3AMEHA NePeMeHHbIX,

UCNONB308AMb MEMOO UHMEPBANOS8 0I5l PeUleHUs
HepaseHcma,

UCNOIBb308aMb 2paghuyecKuti Memoo 015 NPUOTUNCEHHO2O
pewieHust ypasHeHUll U HePABEeHCME,

u306padicamov Ha MpPUSOHOMEMPUYECKOU OKPYIHCHOCIU
MHOIHCECMBO PeUeHUli NPOCMeUUx




TPUTOHOMETPUYECKOTO YPaBHEHUS BUIA: sin X = @, COS X =
a, tgx=a, ctg x = a, r;ae a — TabNMMYHOEe 3HAUYEHUE

COOTBETCTBYIOIIEH TPUTOHOMETPUIECKOH (PYHKITUH.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux

npeomemos:

COCTAaBJISATh U pelIaTh YPABHEHUS U CUCTEMBI YPABHEHUN

Ipu pCIICHUH HECIIOXKHBIX ITPAKTUYCCKUX 3aaa4

MPULOHOMEMPUYECKUX YDAGHEHUN U HEPABEHCME,

—  BLINOJIHAMbL OMOOP KOPHEU YPAGHEHUL WU PelleHUll
HepaseHcme 8 coOOmeemcmeuu ¢ OONOTHUMENbHLIMU
VCLOBUAMU U O2PAHUYEHUAMU.

B noeceonesnoi yscuznu u npu uzyueHuu Opy2ux y4eoHvlx

npeomemoes:

— cocmaenamo u peuams YpagHeHus, CUcmembsl YpagHeHuu u
Hepagencmea npu peuleHul 3a0ay opyaux y4eoHvlx
npeomemos;

—  UCNOIL308aMb YPABHEHUS U HEPABEHCMEA Ois
HOCMPOEHUs. U UCCTIe008AHUSL NPOCIEUUUX
Mamemamu4eckux Mooenell pearbHblX CUmyayutl uiu
NPUKIAOHBIX 3A0aY,;

—  yMemb UHMEPNPemupo8ams NOLY4YEeHHbIU NPU peueHuu
VPasHenUsl, Hepagencmaa Ul CUCIeMbl pe3yibmam,
OYeHUBamnv e2o0 NPasoonoododue 6 KOHmeKcme 3a0aHHOU
PeanvbHol cumyayuu Uiy nPUKIaoHou 3a0aiu

4. DyHKOMHU

OnepupoBath Ha 6a30BOM YPOBHE MOHATHSIMMU:
3aBUCHUMOCTh BEIMYMH, (PYHKIIMS, apTyMEHT U 3HaYCHHE
¢byHKIMH, 0067aCTh ONpEeIEHUs] 1 MHOXKECTBO 3HAUCHU I
dbyHKIMH, TPapUK 3aBUCUMOCTH, TpaduK GyHKIIUU, HYIIA
(byHKLIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, BO3pacTaHHe
Ha YUCIIOBOM IPOMEXKYTKE, YObIBaHHE Ha YHCIOBOM
MIPOMEKYTKE, HANOOJIbIIIee U HANMEHBIIIEe 3HAUCHHUE
(GYHKIIMHM Ha YUCIIOBOM MTPOMEXKYTKE, IEPUOTUIECKas
GbyHKIMSA, TIEPHOT,;

oIepupoBaTh Ha 0A30BOM YPOBHE MOHSTUSIMU: TIpsiMasi U
oOpaTHast MpONOPLHOHAILHOCTh JTMHEHHAa,
KBaJpaTHYHAas, JorapupMHIecKas 1 MoKa3aTeabHas
(GyHKIIUH, TPUTOHOMETpHUYECKHE (YHKIINUH,

pacrio3HaBath IrpaQuKH dJIeMEHTapHBIX (DYHKIMH: MPpsSMOit
1 00paTHOM MPONOPIUOHATFHOCTH, THHEWHOMH,
KBaJApaTUYHOM, JIOrapu(MHUIECKON U IMOKA3aTEIHHOM
(byHKUUH, TPHTOHOMETPUUYECKUX (YHKLUH;

COOTHOCUTH I'paMKHU JIEMEHTapHbBIX QYHKUIUN: IPSIMON 1

—  Onepuposamuv NOHAMUAMU: 3A6UCUMOCTb GEUYUH,
@yHKYUs, apeymenm u 3HavyeHue QyHkyuu, ooracms
onpeoeneHus U MHOMCeCM80 3HAYeHUN PYHKYUU, epaduk
3asucumocmu, epaghux QyHKyuu, Hyau QyHKyuu,
NPOMENCYMKU 3HAKONOCMOSIHCMBA, B03PACMAHUe HA
YUCTI080M NPOMEdCYMKe, YObleaHUe HA YUCTOBOM
npomexcymke, Haubolbulee U HauMeHbuee 3HaueHue
@YHKYUU HA YUCTOBOM NPOMEINICYMKE, NePUOOULECKAS
@yuKyus, nepuoo, YemHas u HeuemHas QYHKyuu,

—  onepupogamv NOHAMUAMU: NPAMAsL U 0OpaAmMHas
NPONOPYUOHATLHOCTY, TUHEUHASL, K8AOPAMUYHAS,
Jloeapupmuieckas u noKa3amenvbHas yHKyuu,
mpucoHOMempuieckue QYHKYuu,

— onpedenamp 3HaueHue QYHKYUU no 3HAYeHuIo apeymeHma
npU pa3iuyHbIX CHOCoOAx 3a0anus yHKyuu,

—  Cmpoums epaghuxy u3y4eHHvIX QYHKYULL,

—  Onucvl8ams O 2papuKy U 6 NPOCMEUUUX CIy4asx no
dopmyne nogedenue u ceolcmea GyHKYuil, HAX00UMsb NO




00paTHOM MPOMOPIIHOHATEHOCTH, TUHEHHOMH,
KBaJApaTUYHOM, JIOrapu(MUUECKON U IMOKA3aTEIHHOM
GbyHKLIUH, TPUrOHOMETpUYECKUX (QYHKLHUH ¢ hopMynamu,
KOTOPBIMH OHH 33JIaHbI,

— HaXoIuThb N0 rpaduKy NpuOIMKEHHO 3HaAUEHUS (PYHKIUU
B 33JIaHHBIX TOYKaX;

—  OHpEeneNsTh 1o rpaduKy cBONCTBA PYHKIMH (HYIH,
MIPOMEKYTKH 3HAKOIMOCTOSHCTBA, IPOMEXYTKU
MOHOTOHHOCTH, HAaOOJIBIINE U HAMMEHBIIINE 3HAYCHUS U
T.L.);

— CTPOUTH 3CKM3 rpaduka GyHKIMH, yIOBIETBOPSIONIEH
IIPUBEAECHHOMY HAa0Opy yCI0BHM (ITPOMEKYTKU
BO3pacTaHus / yObIBaHUS, 3HaUCHUE QYHKIIMH B 3aJaHHOU
TOYKE, TOYKH IKCTPEMYMOB U T.]1.).

B noeceonesnoit scuznu u npu uzyueHuu opyux

npeomemos:

— ompenensTh N0 rpaguKaM CBOMCTBA PeabHBIX MPOIIECCOB
Y 3aBUCUMOCTEH (HanOOJIbIIINE U HAUMEHBIIINE 3HAUCHUS,
MPOMEKYTKH BO3PACTaHUS U YOBIBAHUS, IPOMEKYTKHU
3HAKOMOCTOSHCTBA U T.I1.);

— HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
MIPAKTUYECKOW CUTYALUU

epaguxy gynkyuu Hauborvuue U HauMeHbuUue 3HAYeHUs,
cmpoumu 3cKu3 epaguxa Gyuxkyuu, yoosiemaopsaouei
npUBeOeHHOM) HAOOPY YCI08ULL (NPOMENCYMKU
803pacmanusi/yovieanus, 3Havenue QYHKYuu 68 3a0aHHOl
mouKe, MmouKu SKCMpemMymos8, ACUMRMOMbL, HYIU QYHKYUU
um.o.);

— pewiams ypagHeHus, npocmeriuiue cCucmemsl ypagHeHul,

UCNONBL3YS C8OUCMBA PYHKYULL U UX 2PADUKOS.

B noeceonesnoit scuznu u npu usyueHuu opy2ux yueoHvx
npeomemos:

onpeodensims no epapuram u UCNOIb308aMb OJisl PeUleHUsl
NPUKIAOHBIX 340a CEOUCMEA PEalbHbIX NPOYECCO8 U
3asucumocmeli (HaubOILUIUE U HAUMEHbULUE 3HAYEHUS,
NPOMENCYMKU 803PACMAHUS U YObIBAHUsL (DYHKYULU,
APOMENCYMKU 3HAKONOCIMOAHCMBA, ACUMNMOMbL, NEPUOO
um.n.);

UHmMepNpemuposams C8OUCMBEA 8 KOHMeKCme KOHKPemHOU
NPAKMUYecKol Cumyayuu,

onpedensms no epapuram npocmeluiue XapaKmepucmuru
nepuoOUYecKUX npoyeccos 8 buoI02uU, IKOHOMUKE,
MY3bIKe, paouocessu u op. (AmMnaumyoa, nepuoo u m.n.)

5. DJIeMeHThI
MATEMATHYECKOI0

aHaJ/In3a

— OmnepupoBatrh Ha 0a30BOM YPOBHE MOHSITHSIMHU:
pou3BOIHAS (DYHKIIMH B TOUKE, KacaTellbHas K rpauKy
¢byHKIMY, TPON3BOAHAS GYHKINU;

— OIpeneNsTh 3HaUeHUe MPOU3BOAHON (YHKIIUU B TOUKE 11O
M300pKEHHIO KacaTeIbHOU K TpaduKy, MPOBEICHHON B
9TON TOYKE;

— pelaTh HECIOXKHbIE 33124 HA IPUMEHEHUE CBI3H MEXIY
IIPOMEKYTKaMU MOHOTOHHOCTH M TOUYKAMH SKCTpEMyMa
(GyHKIINH, C OTHON CTOPOHBI, U TIPOMEXYTKaMHU
3HAKOMOCTOSHCTBA M HYJISIMH IIPOU3BOAHOM 3TON QYHKITUU
— C ApYro.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux

Onepuposams NOHAMUAMU: NPOU3BOOHAS (DYHKYUU &
mouKe, KacameabHas K epaguxy hyHKyuu, npou3eo0Has
@yHryuu;

BLIYUCTIAMb NPOU3BOOHYIO OOHOUIEHA, MHO20UIEeHA,
K8AOPAmMHo20 KOPHS, NPOU3BOOHYIO CYMMblL PYHKYULL,
BLILUCTISIND NPOU3BOOHBLE INEMEHMAPHBIX PYHKYULL U UX
KOMOUHAYUIL, UCNOIb3YSl CNPABOYUHbIE MAMEPUATDL,
uccne008ams 8 NPOCMeEUUUX CLy4asx QYHKYuu Ha
MOHOMOHHOCMb, HAX00UMb HAUDOIbLUIUE U HAUMEHbULUE
3HAYeHUs. YYHKYUll, CMpoOUms epaguKy MHO2041eHO8 U

10




npeomemos:

— TOJB3YSCh rpad)uKaMu, CPaBHUBATH CKOPOCTH
BO3pacTaHus (PocTa, MOBBIIICHUS, YBETHUCHUS U T.I1.) WU
CKOPOCTH yObIBaHMSI (T1aJICHUS, CHUYKEHUS, YMEHBIIICHUS U
T.I1.) BEJIMYHMH B peabHBIX MPOIIECCAX;

— COOTHOCHTH I'papviKu peasbHBIX MPOIIECCOB H
3aBUCHUMOCTEH C MX OMHCAHUSIMH, BKIIFOYAIOITUMHU
XapaKTEePUCTUKH CKOPOCTU U3MeHEeHus (ObICTPBIN POCT,
IJIABHOE IMMOHM)KCHUE U T.I1.);

— WCIOJIb30BaTh rpadK peasTbHBIX MPOIIECCOB IS
pEIIeHUs] HECIOKHBIX TPUKIAIHBIX 33]1a4, B TOM YUCJIE
orpeensisi o rpaduKy CKOpOCTh X0J1a Ipolecca

APOCMeUuux payuoHAIbHbIX YHKYULL ¢ UCNOTb308AHUEM
annapama MamemamuyecKo2o aHaiu3a.

B noeceonesnoit ycuznu u npu uzyuenuu opy2ux y4eoHvix

npeomemoes:

—  pewams NPpUKIAoHble 3a0adu U3 OuoiocuU, Gu3uUKU,
XUMUU, IKOHOMUKU U OPY2UX NPEOMEMO8, CEA3AHHbLE C
uccnedosanuem Xapakmepucmuk peaibHvlx NPoyeccos,
HAaxodicoenuem HauboaIbUUx U HaUMEeHbUUX 3SHA4eHUl,
CKOpOCMU U YCKOPEHUsL U M. N.,

—  UHMepnpemupo8amsv NOIYUeHHble pe3ylbmambl

6. CTaTHCTHKA U
Teopus
BEPOATHOCTEI,
JIOTMKA H

KOMOMHATOPHUKA

— OmnepupoBaTb Ha 6a30BOM YPOBHE OCHOBHBIMU
OIMCATENIbHBIMU XapaKTEepUCTUKAMU YHCIIOBOr0 Habopa:
cpenHee apudMeTHUECKOe, MeIaHa, HauboJbIlIee U
HauMEHbIIIEe 3HAYCHMUS;

— OmepupoBaTh Ha Oa30BOM YPOBHE MOHATUSMU: YaCTOTA U
BEPOSATHOCTb COOBITHS, CITy4aiiHbI BHIOOD, OMBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

—  BBIYUCIIATH BEPOATHOCTU COOBITHI Ha OCHOBE IOJICUETa
YKCJIa UICXO/I0B.

B noeceonesnoit scuznu u npu uzyuenuu opyux

npeomemos:

— OLICHMBAaTh U CPABHUBATH B MPOCTHIX CIIydasix
BEPOSITHOCTU COOBITUI B peasbHOM JKU3HU;

— 4YHTaTh, CONOCTABJIATh, CPABHUBATh, UHTEPIIPETUPOBATH B

MMPOCTBIX ClIydadX pCaJIbHBIC JaHHBIC, TPCACTABJICHHBLIC B

—  Umems npedcmasnenue o OUCKPEMHbBIX U HENPEPbIGHBIX
CILYYAUHBIX 8EIUYUHAX U PACHPEOeNeHUsX, O
HEe3a8UCUMOCMU CTYYAUHBIX 8ETUYUH,

— uMemyb npedcmasieHue 0 Mamemamuieckom OHCUOanuu u
oucnepcuu Ciy4aunblx GeIUYUH,

—  umMemb npedcmasgieHue 0 HOPMAaIbHOM pacnpeoeneHuu u
npuMepax HOpMaibHO PACHPEOeNeHHbIX CLYYAUHBIX
BENUYUH,

—  NOHUMAMb CYMb 3aKOHA OONLUUUX YUCET U 8bIOOPOUHO2O
Memooa usmepeHusi 6eposiImHOCmell;

—  umems npeocmasnenue 00 YCi108HOU GEPOIMHOCU U O
NOJIHOU 8EPOAMHOCMU, NPUMEHAMb UX 8 PeuleHUl 3a0ay;

—  UMemb npeoCcmasieHue 0 8ANCHLIX YACHBIX BUOAX
pacnpeoenenull U NPUMEHAMb UX 8 peuleHuu 3a0ay;

—  umMembs npedcmasienue 0 Koppeiayuu C1yuatHvlx 6eIUyUH,
0 JIUHEUHOU pecpeccuu.

B noeceonesnoii »cuznu u npu uzyuenuu opyzux

npeomemoes:

—  BblUUCTIAMb UTU OYEHUBAMb 6EPOAMHKOCNIU cobvimuil 6
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BHJIE TaOJHII, JHArpaMm, TpaduKoB

PeanbHOU HCUZHU,

—  gblOUpamv noOXoosauue Memoovl NPeoCmasieHus u
00pabomxu OaHHbIX,

—  yMemb peuams HeClodCHble 3a0ayu Ha NPUMEHEHUE
3aKOHA OONBULUX HYUCET 8 COYUOLOSUU, CIMPAXOBAHUU,
30pasooxpaneHuu, obecnedenuy 6€30NacCHOCMU HaceleHus
8 UPEe3BLIYAIHBIX CUMYAYUSX

7. TekcTOBLIE 321249

Pemarp HecI10KHBIC TEKCTOBBIC 33]1a91 PA3HBIX THIIOB;
AHAJM3UPOBATh YCIOBUE 331a49H, IPU HEOOXOTUMOCTH
CTPOUTH JUIA €€ PEUICHUS MAaTeMAaTUYECKYI0 MOJIEIb;
MMOHUMATh U MCIIONB30BaTh ISl PEHICHUS 3a1a49n
nH(OpMAIUIO, IPECTABICHHYIO B BUIE TEKCTOBOU U
CUMBOJIbHOM 3aIMCH, CXeM, TaOJIHII, Tuarpamm, rpaduKos,
PUCYHKOB;

JIeMCTBOBATH 10 AITOPUTMY, COAEPIKAIEMYCS B YCIIOBUU
3aa4u;

WCTIOJIB30BaTh JIOTHYECKUE PACCYKIICHUS MPH PEIICHUH
3aa4u;

paboTtaTh ¢ U30BITOYHBIMHU YCIIOBUSIMH, BRIOHpAst U3 BCEH
uH(popMaIuu, 1aHHbIe, HEOOXOUMBIE ISl PELICHUS
3aa4u;

OCYIIECTBIISITh HECIIOKHBINA MIEpeOdOp BO3MOXKHBIX
pelieHui, BEIOUpast U3 HUX ONTUMATBHOE 0 KPUTEPUSIM,
chOpMyITUPOBAHHBIM B YCIIOBUU;

AHAJIM3UPOBATh U HHTEPIPETUPOBATH MOJyYCHHBIC
pelIeHrs B KOHTEKCTE YCIOBUS 3a/1a4¥, BRIOMPATh
pelIeHus, He MPOTUBOPEYAIIHE KOHTEKCTY,

peliaTh 3a7a491 Ha pacyeT CTOMMOCTH IMOKYTIOK, YCIIYT,
MOE3/I0K U T.IL.;

pelaTh HECIIOKHBIC 3a7a49H, CBA3aHHBIC C TOJICBHIM
y4acTHEM BO BIaJICHUU (GUPMOH, TIPEANPUITHEM,
HEBWYKHUMOCTBIO;

peliaTh 3a7a41 Ha MPOCTHIE MPOLIEHTHI (CUCTEMBI CKHIOK,
KOMUCCHH) U Ha BBIYUCIICHUE CIIOKHBIX IPOIICHTOB B

—  Pewamb 3a0auu pasHvlx munos, 8 mom yucie 3a0a4u
NOBbIUEHHOU MPYOHOCMIL,

—  8bIOUPaAMb ONMUMATLHBLU MEMO0 peueHus 3a0ayl,
PACCMaAmpusas paziuyHvle Memoobl,

—  cmpoumsv MoOeb peueHus 3a0ayu, nposooUmby
00Ka3amebHble PACCYHCOCHUS,

—  pewams 3a0auu, mpedyowue nepedbopa 6apuarmos,
npoeepKuU YCI08Ull, 8b100pA ONMUMATLHO20 Pe3yIbmama,

—  AHATU3UPOBAMDb U UHMEPNPEMUPOSANb Pe3yIbmAambl 6
KOHmeKcme yCl08Us 3a0ayu, bloOUpams peuietus, He
npomugopedaue KOHMeKcmy,

—  nepesooumsv npu peueHuu 3a0aiu UHGopmMayuro U3 0OHouU
Gopmol 6 Opyeyio, UCNOIL3YS NPU HEODXOOUMOCU CXEMb,
mabauysl, epaghuxu, ouazpammol;

B noeceonesnoii ycuznu u npu uzyueHuu opy2ux

npeomemos:

—  pewams npakmudeckue 3a0avu u 3a0ayu u3 opyaux

npeomemos
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Pa3JIMYHBIX CXEMax BKJIAJ0B, KPEJIUTOB U UIIOTEK;
peliaTh NpakTUYeCKue 3aauu, TpeOyrolne
KCIIOJIb30BaHUsl OTPULIATENILHBIX YMCEIl: HA OIPEICTICHUE
TEeMIIepaTyphl, Ha OMPECIICHUE MOT0KEHUS Ha BpeMEHHOM
ocH (10 HalIel 3pbl U MOCTE), Ha ABHKEHUE JCHEXKHBIX
cpencTB (MIPUXOA/pacxo), Ha ONpeaeTIeHIe
TJTyOUHBI/BBICOTHI U T.I1.;

HCIONB30BaTh MOHATHE MacITada JIjisl HaX 03K ICHUS
pacCTOSHUM U JUIMH Ha KapTax, [JIAHAX MECTHOCTH,
TJIaHaX MOMENIEHUH, BEIKPOUKaX, pu padoTe Ha
KOMITBIOTEPE U T.II.

B noeceonesnoi scuznu u npu uzyuenHuu opy2ux

npeomemos:
pemaTh HECIOXKHbIE TPAKTUYECKHE 3a]]a4l, BO3HUKAIOIINE
B CUTYAaIIUsIX TOBCEIHEBHOM KU3HU

8. I'eometpus

OmnepupoBatb Ha 6a30BOM YPOBHE MOHITUAMU: TOUKA,
npsimMasi, JIOCKOCTh B IIPOCTPAHCTBE, MapajlIeIbHOCTh U
MEPIEeHIUKYIIPHOCTh NPSIMBIX U MJIOCKOCTEH;
pacrio3HaBaTh OCHOBHbBIE BHJIbl MHOI'OI'PaHHHUKOB (TIpU3Ma,
UpaMy/Ia, PSMOYTOJIBHBIN Mapauiesenunes, Kyo);
n300pakaTh n3y4aeMble GUTYphl OT PYKU U C
IIPUMEHEHUEM IIPOCTBIX YEPTEKHBIX HTHCTPYMEHTOB;
nenaTh (BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB
IPOCTBIX 0OBEMHBIX (PUTYp: BU CBEPXY, COOKY, CHU3Y;
U3BJIEKATh HH(OPMAIUIO O IPOCTPAHCTBEHHbIX
reoMeTpHUYecKiX (pUrypax, IpeACTaBICHHYIO Ha YepTexax
U PUCYHKaX;

npuUMEHSTH Teopemy [Iudaropa npu BeraucIeHNH
3JIEMEHTOB CTEPEOMETPUUECKUX (PUTYD;

HAXOJIUTh 00BEMBI H TIJIOMIAIH TOBEPXHOCTEH
MPOCTEUIINX MHOTOI'PAaHHUKOB C IPUMEHEHUEM (popMyT;
pacrio3HaBaTh OCHOBHbIE BUJIbI TEJl BpaIlleHuUs (KOHYC,
IAHIP, chepa u map);

HaXOJUTh 00BbEMBI U IIJIOIIAIN TOBEPXHOCTEN
IIPOCTENIINX MHOTOI'PAaHHUKOB U TEJ BPAILEHUs C

Onepuposams NOHAMUAMU. MOYKA, NPAMASL, NIOCKOCTb 8
NPOCMpancmee, napaiieibHOCHb U NEPREHOUKYIAPHOCTIb
APAMBIX U NIOCKOCMEU,

npUMeHAmMb OJisl peuleHus 3a0ay ceomempuyecKkue Qakmol,
eciu yClo8us npUMeHeHUs 3a0aHbl 8 ABHOU (opme;
pewams 3a0ayu Ha HAX0HCOeHUe 2eOMEeMPULECKUX
BEUYUH NO 0OPAZYAM UTU ANCOPUMMAM,

oenamu (8bIHOCHbIE) NIIOCKUE YePMEeHCU U3 PUCYHKOB
00beMHbIX ueyp, 8 MOM YUCTE PUCOBAMb BUO CEEPXY,
cOOKy, cmpoums ceyenuss MHO202PaAHHUKO8,

U381€KAMb, UHMEPNPEMUPOBAMb U NPEoOPA306bI8AMD
uHgopmayuro o ceomempudecKux Quaypax,
NPeOCMABIEHHYIO HA YEPMENCaX;

NPUMEHSMb 2eoMempuyeckue hakmol 0isi peuweHus: 3a0a,
8 MOM YUCTe NPeOnoIaAeaouUux HECKOILKO UA208
peweHus;

onucsledmsp 63AUMHO€E PACNOJNONCEHUE NPAMBIX U
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puMeHeHueM (GopMyiL.

B noeceonesnoit yscuznu u npu uzyuenuu opyux
npeomemos:

COOTHOCHUTH a6CTpaKTHI>I€ FCOMeTpI/I‘IGCKI/Ie IIOHATHUA U
(haKThl C peasIbHBIMU KU3HECHHBIMH 0OBEKTAMHU U
CUTYaLUSIMU;

HCIIOJIB30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTYp IJIs pelIeHus] TUIIOBBIX 3a/1a4
MPAKTUYECKOT'0 CO/ICPIKAHUS;

COOTHOCHUTH TUJIOIIA/IA MTOBEPXHOCTEM TEJ OJJMHAKOBOM
(hOpMBI pa3IMYHOrO pazMepa;

COOTHOCHUTH 00BEMBI COCYI0B OJJUHAKOBOU (DOPMBI
Pa3IMYHOTO pa3Mepa;

OLIEHUBATh ()OPMY MPABUIHLHOIO MHOTOTPAHHUKA TIOCIIE
CIIUJIOB, CPE30B U T.II. (OMPENEIATh KOJTUYECTBO BEPIIHH,
pebep 1 rpaHei MoTy4eHHBIX MHOTOTPAaHHUKOB)

naA0CKOCmeti 6 NPOCMpPaHCcmee;

—  gopmynuposams ceolicmea u RPpUHaAKu guayp;

—  00KA3b18AMb 2e0MEMPUYECKUE YMBEPHCOCHUS,

—  81ademv CMAHOApmMHOU Kiaccugpuxayueri
NPOCMPAHCMBEHHBIX (hu2yp (MUpamuovl, nNPUMsl,
napasnnenenuneobvt),

—  Haxooumuv 00vbeMbl U NIOWAOU NOBEPXHOCTEL
2eoMempuyecKux mei ¢ npumMeHenuem Gopmyi,

—  BLIYUCTAMb PACCMOAHUS U Y2Iibl 8 NPOCMPAHCMEE.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux

npeomemos:

—  UCNOIB308AMb CEOUCMBA 2e0MEMPUUECKUX Gueyp Oist
pewienuss 3a0a4 nPaKmu4ecKoeo Xapakmepa u 3a0ay u3
opyeux obnacmeil 3HAHULL

9. BekTopbl U
KOOPAUHATHI B

MPOCTPAHCTBE

OnepupoBath Ha 6a30BOM YPOBHE MOHATHEM JI€KAPTOBBI
KOOPJMHATHI B TPOCTPAHCTBE;
HAXOJUTh KOOPAMHATHI BEPUIMH Ky0a U MPSMOYT0JIHHOTO

apajiiejicnmiic1a

—  Onepuposamuv NOHAMUAMU OEKAPMOBbL KOOPOUHAMbL 8
NPOCMpancmee, 6eKmMop, MoOyib 6eKMOpPd, PAGEHCMBEO
8EKMOPO8, KOOPOUHAMbL BEKMOPA, Y201 MEHCOY
8EKMOpamu, CKaIApHOe NPoU3BedeHUe 6eKMopos,
KOJUIUHEApHble BeKMOpbl,

—  HAxoO0umv paccmosiHue mexcoy 08yMs mouKamu, Cymmy
BEKMOPO8 U Npou3zeedenUe eKmopa Ha 4ucio, y2oi
MedHcOy 8eKMOopamu, CKausipHoe npou3gedeHue,
PAcKkaaovbieams 6eKMop no 08YM HEKOIIUHEAPHbIM
8eKmopam;

— 3a0a8amb NIOCKOCHb YPAGHEHUEM 68 OeKAPM OGO
cucmeme KOOpOUHam;

—  pewams npocmetiuiue 3a0a4u 86e0eHuUemM BeKMopPHO20
basuca

10. UcTopus

MaTeMaTHKH

OnuceIBaTh OT/ACTBHBIC BBIIAIOIINECS PE3yIbTaTHI,
MOJTyYEHHBIE B X0/ PA3BUTHS MaTeMaTHKU KaK HayKU;
3HATh MPUMEPHI MATEMATUIECKUX OTKPBITUN U UX aBTOPOB
B CBSI3U C OTEUECTBEHHOU M BCEMUPHOW UCTOPHUEH;

— Tlpeocmasnamo 6K1a0 8b10AIOWUXCA MAMEMAMUKOB 8
pazeumue MamemamuKy U UHbIX HAYYHbIX 0Oaacmell;
—  NOHUMAamMb poib Mamemamuku 6 pazeumuu Poccuu
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IMOHMUMATh POJIb MATCMATUKH B PA3BUTUHU Poccun

11. MeToanl

MaTeMaTHKH

IIpuMeHsTh U3BECTHBIE METOABI IIPU PELLIEHUU
CTaHJIapPTHBIX MaTEMaTHYECKUX 3ajay;

3aMeyaTh U XapaKTepU30BaTh MaTEMAaTUUECKUE
3aKOHOMEPHOCTHU B OKpYXaroleil 1efiCTBUTENbHOCTH;
MPUBOJIUTH MPUMEPH MATEMATUYECKUX 3aKOHOMEPHOCTEH
B IIPUPOJIE, B TOM YHCJIE XapaKTEPU3YIOLUX KpPacoTy U
COBEPLIECHCTBO OKPYKAIOIIEr0 MUpa U MPOU3BEACHUIN
UCKyCCTBa

Hcnonvzoeams ocHogHble MemoObl 00Ka3amenbcmad,
npo8oOUMsb 00KA3AMENbCMEO U BLINOIHAMD
onpoegepoicenue;

NPUMEHSAMb OCHOBHbBLE MEMOObl PeUleHUs]
Mamemamudeckux 3a0ay,

Ha OCHOBE MamMeMamuieckux 3aKOHOMEPHOCMel 8
npupooe Xapakxmepuszo8ams Kpacomy u cO8epuLeHCme0
OKPYHCAIOUe20 MUpa u NPou38e0eHuUll UCKYCCmed,
NpUMEHAMb npocmeluiue NPocpamMmusle cpeocmaa u
971eKIMPOHHO-KOMMYHUKAYUOHHbBIE CUCHEMbL NPU PeUleHUU
Mamemamuieckux 3a0ay
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2. Collep)lca}me TEM yqeﬁﬂoro npeamMera «MareMaTHuKa: anreﬁpa H HaAYJaJ/1a

MaTeMaTH4eCKOr0 aHAJIu3a, reomeTpusH» ba3oBblii ypoBeHb

3.1 Aﬂreﬁpa H HAYAJA MATEMATHIECCKOT0 aHAJ/IN3a

IloBTOpenue. Pemenue 3a1a4 ¢ UCTIOIB30BAHUEM CBOMCTB YHUCEN M CUCTEM CUHMCIICHUS, IETUMOCTH,
JIOJIE M yacTel, MpOoIIeHTOB, MOJTyJIel uncen. Pemenne 3a1a4 ¢ MCMOIb30BaHUEM CBOMCTB CTENIEHEH U
KOpHEH, MHOT'OWJIEHOB, Pe00pa30BaHUI MHOI'OWIEHOB U JPOOHO-PALMOHATIBHBIX BEIPAKEHH.
Pemenue 3aga4 ¢ ncnosib30BaHUEM T'PaLyCHOM MEPBI yriia. Moyib 4ucia 1 ero cBoicTBa. Pemenne
3a]a4 Ha JBM)KEHHE U COBMECTHYIO pabOTy € MOMOIUIBIO JMHEHHBIX U KBaJIPATHBIX YPAaBHEHUH U UX
cucteM. Perienue 3a/1a4 ¢ NOMOIIbIO YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM
MEepEMEHHOM, ¢ TPUMEHEHNEM N300pakKeHHsT YHCIIOBBIX MMPOMEXYTKOB. PerieHue 3a1ad ¢
UCIIOJIb30BaHUEM YMCIIOBBIX (QYHKUUN U X rpadukos. M crnonb30Banue cBOMCTB U rpaduKoB

JIMHENHBIX ¥ KBAJPATHYHBIX QYHKIMH, OOPATHOMN MPOMOPIMOHATBHOCTH U pyHKIHU Y = VX .

['padmueckoe penieHne ypaBHEHU U HEPABEHCTB.
Tpuronomerpuyeckasi OKpy:KHOCTb, paduannas mepa yeia. CHHYC, KOCUHYC, TAHT€HC, KOMAH2EeHC
IIPOU3BOJIBHOIO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO U CIEICTBUS U3 HEr0. 3HAYECHHUS

T T T X
TpuronoMmerpudeckux Gyukiuit mis yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, Z,g, E pan).
Dopmynvl CLONHCEHUS MPULOHOMEMPUYECKUX YHKYUTL, (POPMYIbL NPUBEOCHUSL, POPMYTIbL 08OUHO2O

apeymenma.
Hyaun ¢pyHkumnu, npoMe:kyTKu 3HAKOMOCTOSIHCTBA, MOHOTOHHOCThL. Hanbosbiliee 1 HauMeHbliiee
3HaueHne Gpynkauu. [lepuognueckue hynkumu. YeTHOCT U HEUETHOCTH GyHKIUNA. CrodicHble
@yHrkyuu.

Tpuronomerpuveckue Gpynkuun Y =C0SX, Y =SinX, Yy = tgX. @yuxyus Yy = CtgX . CpoiicTa n
rpaduKu TPUTOHOMETPUUECKUX (PYHKIIHI. APKKOCHHYC, apKCUHYC, QpKTAaHTEHC YUCa. ApKKOMAaH2eHC
yycaa.

IIpocreiilmmne TPUroHOMeTPUYECKHE YPABHEHUs1. PelieHre TpUroHoMeTpuYeCcKX YpaBHEHUM.
Obpamusie mpueoHomempuyeckue yHKyuu, ux ceoticmea u epaguxu. Pewernue npocmetiuux
MPUSOHOMEMPULECKUX HEPABEHCME.

CreneHb ¢ 1efiCTBUTEIBHBIM II0KA3aTeJIEM, CBOHCTBA CTEIEHH.

IIpocTeiimne moka3areibHbIe ypaBHEHHUs M HepaBeHcTBa. [TokasarenbHas QyHKIMS U ee CBOWCTBA
u rpaduxk.

Jlorapugm yucaa, ceoiictBa jorapudgma. [lecatuunsiii norapudm. Yucno e. Hamypanorwiii
noeapughm. IIpeodbpazoBanue nmorapupmMuueckux BolpaxeHuil. Jlorapupmuyeckne ypaBHeHus U
HepaBeHcTBa. Jlorapupmuueckas GyHKIUSA U €€ CBOWCTBA U TpaduK.

CrenenHasi pyHKUMA U ee cBoiicTBa M rpadguk. MppanuonanbHble ypaBHEeHUsA. Memoo unmepeanos
o1 peutenusi Hepasencms. Ilpeobpazosanus epaguroe yrKyuil.: cosue 6001b KOOPOUHAMHBIX OCell,
pacmsadjcenue u coucamue, OmpaxceHue OmHOCUMeNbHo KOopounamuwlx ocel. I paguueckue memoouvl
peutenus ypasHenuli u Hepagencma. Peuwenue ypasnenuii u HepageHcms, co0epucaujux nepemenHyio
noo 3Hakom mooyns. Cucmemvl NOKA3AMENbHBIX, 102APUPMUYECKUX U UPPAYUOHATLHBIX YDABHEHUII.
Cucmembl nokazamenvbHuix, l1o02apupmuyeckux Hepagencms. Bzaumno oopamuvie ghynxkyuu. I paguxu
83AUMHO 00pamHbIX QYHKYUU. Ypaeuenus, cucmemsl YpasHeHuil ¢ napamempom.

IpousBoanas ¢pynkuuu B Touke. Kacarenbnas k rpaduky dyakuun. ['eomerpuyeckuii u
buznueckuit cMpIc pou3BoaHOM. [IponsBoaHbIC AneMeHTapHbIX GyHKUMiA. [Ipasuna
ougpepenyuposanus. Bmopas npoussoouas, ee ceomempudeckutl u gusuveckuii cmvici. IloHsTHE O
HenpepbIBHBIX PyHKIUAX. Touku sKkcTpemMyMa (MakcuMyma U MUHUMyMa). MccnenoBanue
AIIeMEHTapHBIX (QYHKIIMN HA TOYKH SKCTpEMyMa, HanOOobIlIee M HAUMEHbIIIee 3HAUEHUE C TTOMOIIIBI0
pOU3BOIHON. [Tocmpoenue epaguxos GyHKyull ¢ NOMOubI0 Npou3eooHbIX. IIpumenenue
NPOU3B0OHOU NPU PeuleHUU 3a0ay.
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IlepBoobGpa3uasn. /lepgoodpasnvle r1emenmaphvix Gyukyuil. I110wadb KpusoIuHeuHo mpaneyuu.
@opmyna Hetomona-Jletionuya. Onpedenennsiii unmezpai. Bviuucnenue niowaoeii niockux gpueyp u
00beM08 meil 6paujeHUst ¢ NOMOWbIO UHMepad.

3.2 'eomeTpus

IloBTOpenme. Pemienue 3a1a4 ¢ npuMeHEHUEM CBOMCTB (PUTYp HA MJIIOCKOCTH. 3a/1auu Ha
JI0Ka3aTeNIbCTBO U MOCTPOCHUE KOHTPIIPUMEPOB. Mcronb30BaHue B 3a7a4yax IPOCTEUIIHNX JIOTHIECKUX
npaBuJil. Pernrenune 3a1a4 ¢ HCMOIB30BAaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIICHUH B
IPSIMOYTOJIHBIX TPEYTObHHUKAX, ()aKTOB, CBA3aHHBIX C YEThIpEXyrojJbHUKaMu. Pemienue 3a1au ¢
UCIIOJIb30BaHHEM (DAaKTOB, CBA3aHHBIX C OKPYKHOCTSAIMU. Pelenne 3a1a4 Ha ©3MepeHus Ha INIOCKOCTH,
BBIUMCJIEHHE JUIMH U IUIOIAAeH. Pewenue 3a0au ¢ noMowpbio 6eKmopo8 u KoopouHam.

Harasianas crepeomerpusi. urypsl u ux nzodpaxkenus (Kyod, nupamuaa, npusma). OcHosHbvle
NOHAMUS cmepeomempuu u ux ceéoticmea. CedeHus Kyba u TeTpaspa.

Touka, npsiMasi ¥ MJIOCKOCTh B IPOCTPAHCTBE, aKCHOMBI CTEPEOMETPHH U CIISICTBUS U3 HUX. B3anmHoe
pacronoXeHue MpsMBIX U IIockocTeil B mpocTpaHcTBe. [lapaniebHOCTH NPAMBIX M IJIOCKOCTel B
npocrpancrse. M300pakeHne MpocTeHIINX MPOCTPAHCTBEHHBIX (PUTYp Ha IUIOCKOCTU. PaccTosHus
MEXIy GUrypamu B IPOCTPAHCTBE.

Yrasl B npocTpancTie. [lepneHIMKyJIAPHOCTD NPSIMbIX M IJIOCKOCTEH.

[Tpoexuus ¢urypsl Ha mIockocTh. [IpU3HaKK MEepPNEeHANKYIIPHOCTH NPSAMBIX U TIOCKOCTEH B
npoctpancTBe. Teopema o Tpex MeprneHauKyIspax.

Mmuororpannuku. [lapamnenenumnen. CBoiicTBa IpsMOYTOJIIEHOTO TTapasuiesenumnena. Teopema
[Tudaropa B npoctpanctse. [Ipuzma u nupamuaa. [paBuiibHas nupamMuia v npaBubHas MpU3Ma.
[Ipsimast nupamua. DIEMEHTHI IPU3MBbL M TUPaMUibl. Berancienne 31eMeHTOB MPOCTPAHCTBEHHBIX
¢buryp (pebpa, AuaroHanu, yrisl).

Tesia Bpamenusi: TUINHAP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOT'O KPYTOBOT'O
WIKHApPA, IPSIMOTO KPYroBOro KoHyca. M3o0paxeHnue Ten BpalleHus Ha III0CKOCTH. [Ipedcmasgnenue
00 yceueHHOM KOHyce, ceueHus KOHyca (napaiieibHoe OCHOBAHUIO U NPOX00sujee 4epes 6epuluny),
cevenuss YUIuHoOpa (napaiieivHo u nepneHOUKVIapHo ocu), cevenusi wapa. Pazeepmka yununopa u
konyca. IIpocmetiwiue KoMOUHAYUU MHO202DAHHUKOG U MeJl 8PAUEHUSL MENHCOY COOOLL.

ILnomans NOBEPXHOCTH IIPABUILHON MUPAMUIBI U IPSIMOM ITpU3MBbL. 1lnonans moBepxHOCTH
IPSIMOTr0 KPYroBOro MMWJIMH/PA, MPSMOro KPyroBOro KOHyca | 1apa.

IHonsiTue 06 o0beme. OOBEM MUPaMUIBI U KOHYCA, TPU3MBbI U IUIHHApa. O0beM mmapa.

Ilooo6nvie mena 6 npocmparcmae. COOTHOIICHUS MEXTY TUIOMIAIMU TIOBEPXHOCTEH U 00beMaMu
IIOAOOHBIX TEIN.

BexkTopbl M KOOPAMHATHI B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHUCIIO, YTOJl
Mexay BekTopamu. KomnHeapHbie M KOMIUTaHApHBIE BEKTOPBL. CKalsApHOe npou3gederue 6eKmopos.
Teopema o pasznodxcenuu 6eKmopa no mpem HeKkOMNIaHapuvim éekmopam. Ckansproe npouzeedeHue
8ekmopoe 6 koopounamax. Ilpumenenue 6ekmopos npu peuteHuu 3a0a4 Ha HaxoHcOeHue paccmosHul,
OnuH, naowjaoeu u 0o6vemos. /[eudxcenus 6 npocmpancmee: napaiieibHblil NepeHoc, YeHmMpaibHdas
cumMmMempus, CUMMempus OmHocumenvHo niockocmu, nogopom. Ceovicmea osudicenuil. [lpumenenue
08UdICeHUT] NPU peuleHuY 3a0ad. YpasueHue niockocmu 8 npocmpancmaee. Ypaeuenue cghepul 8
npocmparcmee. Popmyna 01 bl4UCIEHUS PACCMOAHUA MEHCOY MOUKAMU 8 NPOCMPAHCMEe.

3.3 BeposiTHOCTB M cTaTHCcTHKA. PadoTa ¢ JaHHBIMH

IToBTOpenue. Pemenue 3a1a4 Ha TAOMMYHOE U TpadUUECKOE TIPEICTABICHHUE JAHHBIX.
Hcnons3oBanne CBOWCTB M XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEIHUX, HAUOOJBIIIETO U
HAaUMEHbIIIET0 3HAYCHHUS, pa3Maxa, oucnepcuu.

Pewenue 3a0au na onpedenenue yacmomol u 8epossmuocmu coovimutil. Beiuucienue geposmuocmelti 8
ONBIMAX C PABHOBOZMOICHBIMU DNIEMEHMAPHLIMU Ucxo0amu. Pewenue 3a0au ¢ npumenenuem
KomouHamopuxu. PeweHnue 3a0ay Ha gvbluuciieHue 86eposmHocmeli He3asUCUMbIX COObIMUL,
npumenenue Gopmynvi croxcenus gepoamuocmel. Pewenue 3a0au ¢ npumenenuem ouazpamm Junepa,
depesa seposimuocmell, hopmyavt bepruynnu.

Yenosnas eeposmuocme. [Ipasuno ymnooicenus geposimuocmeti. @opmyna noaHou 8eposmHoCmu.

17



Huckpemmuvie cnyuatinvie senuyunsl u pacnpeoenenus. Hesasucumvie ciyuaiinvie 8eauyuHbl.
Pacnpeoenenue cymmol u npoussedenuss He3a8UCUMBIX CTLYUAUHBIX GETUYUH.

Mamemamuueckoe odcuoanue u oucnepcust Ciy4atnou senudunvl. Mamemamuueckoe oxcuoanue u
oucnepcusi Cymmul CIyyaiHulx eenudut. I eomempuueckoe pacnpeoenenue. bunomuanshoe
pacnpeoeneHue u e2o c8oUCmaa.

Henpepuignvie cnyuaiinvie senuuunsl. Ilonamue o nnomuocmu geposmuocmu. Pasnomeproe
pacnpeodenetue.

Ilokaszamenvroe pacnpedenenue, e2o napamempui.

TIouamue o nopmanvHom pacnpedenenuu. Ilapamempuol HopmaneHo2o pacnpedenerus. Ilpumepul
CLYYAUHBIX BEIUYUH, NOOYUHEHHBIX HOPMATILHOMY 3AKOHY (N02PeuHOCb U3MEPeHULl, POCH Yell08eKda).
Hepasencmeo Yebwviwesa. Teopema beprynnu. 3axon boavuiux yucen. Boibopounsiii memoo
usmepenus eepoamuocmeti. Ponv 3axkona 6onvuiux uucen 6 nayke, npupooe u oduecmae.
Kosapuayus osyx cnyuaiinwix éenuyun. [lonamue o koagpguyuenme xoppenayuu. Coemecmmole
HaOII00eHUsL 08X CLYYANHBIX 8elUdUH. Boibopounvlil koaghguyuenm xoppenayuu.

3. TemaTnueckoe IJIAHUPOBAHHE C YKAa3aHHEM KOJINYECTBA YaC0B, 0OTBOAUMBIX Ha

OCBOEHHE KAKI0M TeMbI

MaremaTuka: aareépa 1 Hauajia MaTeMaTHYeCKOI0 aHAJIu3a, reoMeTpus. ba3oBblIii
yposenb 10 kiacc

Ne TeMbl KoaunuecTBo
4acoB

1. | IMoBTopenue marepuana 1o anredpe 9 kimacca S)
2. | Yucnossie Gpyukuyu (arzebpa) 10
3. AKCHOMBI CTEPEOMETPHH U UX CIEACTBUS (eeomempuist) 5
4, | IMapamiensHOCTh MPSIMBIX M IIOCKOCTEN (2eomempust) 10
Tpuronomerpuueckue Gyukiuu (areedopa) 24
> TpuroHoMeTpruecKkrue ypaBHEHHUS 10
6. | IMapamrensHocTs ttockocteit. Terpasap IMapamtenenunesn (reoMeTpus) 10
7. | llepneHauKyaspHOCTD MPSMBIX U IJIOCKOCTEMH (eeomempust) 20
8. | [IpeoOpazoBaHue TPUrOHOMETPUYECKHUX BhIpaKeHH (aneebpa) 14
9. | Ilpoussoanas (arcebpa) 14
10. | Muororpannuku (2eomempust) 12
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11. | IIpumenenue npousBoanol (arcebpa) 15

12. | Bekropsl B mpocTpancTBe (reoMeTpus) 6

HOBTOpeHI/Ie KypcCa aJ'Il"e6pBI M Hadall MATCMAaTUYICCKOI'O aHaJin3a, rCOMCTPHUH

13. 15

3a 10 xyacc

Bcero yacoB (5 4. B Heneno u3 pacuéra 34 y4eOHBIX HEIemb) 170

MatremaTuka: ajareépa 1 Ha4ajia MaTeMaTH4YeCKOI0 aHAJIN3a, TeOMeTpHS.
Ba3zoBsblii yposens 11 kaace

Ne TeMbl KoaunuecTBO
4acoB

1. [ToBTOpenue anreOpsl 1 Havyan aHanusa 3a kypc 10 kiacca 5

2. Crenenu u kopHu. CTernieHHble QYHKINU (areebpa) 15

3. Bekropsl B ipocTpaHcTBe (eeomempuist) 6

4. Meton KoopaMHAT B IpOCTpaHCTBE. J[BUxkeHUE (eeomempuist) 15

5. | Iokasarensusie u norapumuueckue GyHkuuu (areedpa) 24

6. Hunmuuap, kouyc, map (eeomempus) 16

7. [TepBooOpasHas u uuTerpan (areebopa) 9

8. DJieMeHThI KOMOMHATOPUKH, CTATUCTUKU M TEOPUS BEPOSITHOCTH (aneebpa) 11

9. | O6méms Ten (eeomempust) 17

10. VYpaBHEHHUS ¥ HEPABEHCTBA, CUCTEMBI YpaBHEHHUI M HEPABEHCTB (arcebpa) 17

11. | [ToBTOpEHHE Kypca anreOpbl U HaYall MATEMATHYECKOrO aHAIN32, TEOMETPUH 30

3a 10 — 11 kmacesl
Bcero yacoB (5 4. B Hezemnto u3 pacuéra 33 y4yeOHbBIX HEJENN) 165
19
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