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1. [lnanupyembie pe3yabTarbl 0cBOeHUss QOII (inyHOCTHBIE, MeTaNIPpeAMeTHbIE U
npe/MeTHbIE) HA YPOBHE cpegHero oduiero oopazoBanns «MaremaTnka: ajareopa u Hayajaa
MaTeMAaTH4YeCKOr0 aHAJIN3a, FeOMeTPH»

1.1. JInyHOCTHBIE pe3yJbTaThI:

e OpHEHTalUs OOydYaloIIUXCSl Ha peaM3allii0 TO3UTUBHBIX JKU3HEHHBIX TEPCHEKTUB,
MHULMATUBHOCTh,  KPEAaTUBHOCTb, TOTOBHOCTH U  CIIOCOOHOCTb K  JIMYHOCTHOMY
CaMOONPEIEIICHUI0, CIOCOOHOCTh CTABUTH LIETH U CTPOUTH )KU3HEHHbIE TJIaHBI,

e TOTOBHOCTb U CIIOCOOHOCTh OOYyYarOmMXCs K CaMOPa3BUTHIO W CAMOBOCHHUTAHUIO B
COOTBETCTBHUH C 00I[EUETIOBEUECKUMHU LIEHHOCTSAMHU U UeallaMy IPakJaHCKOT0 O0IIecTBa;

e HPABCTBEHHOE CO3HAHUE U MOBEJCHHE Ha OCHOBE YCBOCHHS OOIIEUETOBEUECKUX LIEHHOCTEH,
TOJIEPAHTHOI'O CO3HAHUS U MOBEACHUS B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTH JUAJIOT C APYTUMHU JIFOJIbMU, JOCTUTATh B HEM B3aUMOIIOHUMAHUS, HAXOAUTh OOIIHE LIeTU
U COTPYJHUYATH IS UX TOCTUKEHUS;

e TMPUHATHE TYMAaHUCTHUYECKUX LEHHOCTEW, OCO3HAHHOE, YBAXKUTEJIbHOE U N0OpOXKenaTeabHOoe
OTHOIIIEHHE K JPYTOMY YEJIOBEKY, EF0 MHEHUIO, MUPOBO33PEHUIO;

e Ppa3BUTHE KOMIIETEHLIUH COTPYAHMYECTBA CO CBEPCTHHKAMHU, JETbMHU MJIIAJIIET0 BO3pAaCTa,
B3pOCJIBIMH B 00pa3oBaTelIbHON, OOIIECTBEHHO TIOJIE3HOHM, Y4eOHO-HCCIIeIOBATEIBCKOM,
MIPOEKTHOM U IPYyTruX BUAAX IEATEIbHOCTH.

e MHPOBO33PEHHME, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd, 3HAYUMOCTU
HayK{d, TOTOBHOCTb K Hay4HO-TEXHHYECKOMY TBOPYECTBY, BIAJCHUE JOCTOBEPHOMH
nHpopManrel o0 MepeJoBhIX JOCTIXKEHUSIX W OTKPBITUSX MHUPOBOW M OTEYECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX 00 YCTPOHCTBE MUpa U OOIIECTBA;

e TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA TIPOTHKCHUN
BCEH JKM3HH; CO3HATEIILHOE OTHOLICHHE K HENPEepPhIBHOMY O0Opa30BaHUIO KakK YCIOBHIO
YCTEIHON MPOPECCHOHATBHON M 00IIECTBEHHOU e TEIIEHOCTH;

e OCO3HaHHBIA BBHIOOp Oyaymiedl mpodeccuu Kak MyThb M CHOCOO peanu3aluu COOCTBEHHBIX
KU3HEHHBIX IJIaHOB;

e TOTOBHOCTH OOyYaromUXcs K TPYAOBOH MPOoheCCHOHATBLHOMN IeATEIbHOCTH KaK K BO3MOXXHOCTH
y4acTusi B pELIEHUU JHMYHBIX, OOIIECTBEHHBIX, T'OCYJAapPCTBEHHBIX, OOIEHAIIMOHAIBHBIX
npobiem;

e TOTPEOHOCTb TPYAWUTHCSA, YBaXEHHE K TPYAy M JIOJAIM TpyJda, TPYJAOBBIM JOCTHXKEHUSM,
JO0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHWE K pPa3HbIM BHJAM TPYIOBOH
NeSITeNIbHOCTH;

e TOTOBHOCTb K CaMOOOCHTY)XMBaHHMIO, BKJIOYas OOy4YeHHE M BBINOJHEHHE JOMAIIHUX
00s13aHHOCTEH.

e (u3HMyecKoe, IMOLUOHATBHO-TICUXOJIOTHYECKOE, COLUaIbHOE OJaromnoyiydyne oOydaromuxcsi B
KU3HM  00pa3oBaTeNbHOM  OpraHu3allMy,  OILIyIIEHWE  JeTbMH  O€30MacCHOCTH U
MICUXOJIOTHYECKOr0o KoM(popTa, HHPOPMALMOHHOM 0€301MacHOCTH.

1.2. MeranpeameTHble pe3yJibTaThl
MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl MPeACTaBIeHbI
TpeMsl TPyNIIaMi YHUBEPCAIbHBIX YUueOHbIX AeiicTBuil (YY/):
1.2.1.PerynsiTuBHbIC YHHBEPCAJIbHbIC YUeOHbIC el CTBUS
BbInyCKHUK Hay4YuTCH:

e CaMOCTOSITEIBHO ONPENENATH LIEIH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, TIO KOTOPHIM MOXHO
OTIpEeCNUTh, UTO LIEb IOCTUTHYTA;

e OLIEHMBAaTb BO3MOXKHBIE IIOCIEACTBUS JIOCTHIKEHHUS IIOCTABIEHHOM ILENU B JEATEIBHOCTH,
COOCTBEHHOM >KU3HU U KU3HU OKPYXKAIOIIUX JIHOJIEH, OCHOBBIBASICh HA COOOPaKEHUAX ITUKH U
MOpaJy;

e CTaBUTh W (GOPMYIHPOBATh COOCTBEHHBIC 3aJaul B O0pPa30BATEIBHOM JACSITEIBHOCTH H
KU3HEHHBIX CUTYalUsIX;

e OIIEHUBATh PECYPCHI, B TOM UHCJE BpeMS U Jpyrue HemaTepuaibHble pecypchbl, HEOOXOIUMbIE
JUISL JOCTHYKEHUS IOCTaBICHHOM 1IENN;

e BBIOMpATH MYTh JOCTHXKEHUS LEJIH, TUIAHUPOBATH PELICHHE MTOCTABIEHHBIX 3a7a4, ONTUMHU3UPYS
MarepuaibHble U HEMAaTepuaIbHbIE 3aTPAThL;
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e OpraHu30BbIBaTH 3((EKTUBHBI IOMCK PECYpCOB, HEOOXOAMMBIX [UIl JIOCTUIXKEHHUS
MOCTaBJICHHOM IEIIN;

e COIOCTAaBJIATH IOJYYCHHBIN PE3yJIbTaT JEATEIBHOCTH C IIOCTABJICHHOM 3apaHee LEIbIO.

1.2.2 Tlo3HaBaTeJibHBIC YHUBEPCAIbHbIE YyUeOHbIE 1elCTBUSA
BbINyCKHUK HAYYHUTCS:

e WCKaTh M HAXOAUTh OOOOIICHHBIE CIOCOOBI pelIeHHs 3aJad, B TOM YHCIE, OCYIIECTBIATH
pa3BepHyThIi HMH(OPMAIMOHHBI IOUCK M CTaBUTh HA €ro OCHOBE HOBble (yueOHblE HU
[I03HABaTENIbHbIE) 3a/1a4H;

e KPUTHYECKH OLICHMBATH M MHTEPIIPETUPOBATh HH(POPMALIMIO C PA3HBIX NO3ULIUH, paclO3HaBaTh
1 GUKCUPOBATh IPOTUBOPEUHs B MHPOPMALIMOHHBIX UICTOUHUKAX;

e HCIIOJNIB30BaTh pA3JIMYHBIE MOJEIBHO-CXEMAaTUUYECKHE CpEACTBA Ul  IPEICTaBJICHUSA
CYLICCTBCHHBIX CBSI3M W OTHOUICHMM, a TaKXe IPOTUBOPEYMH, BBISBICHHBIX B
MH(POPMALMOHHBIX HCTOUHUKAX;

e HAxXOJUTh U IPUBOJUTH KPUTUYECKHE aPTyMEHTBI B OTHOLICHUH ICHCTBUN U CY>KIEHUH JPYroro;
CIIOKOIHO M pa3yMHO OTHOCUTHCS K KPUTHUECKUM 3aMEUaHHMSM B OTHOIIEHUH COOCTBEHHOTO
CYXJIEHUSI, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOI'O pa3BUTHS;

e BBIXOJUTh 33 paMKH Y4eOHOTO IpeIMeTa M OCYIIECTBISATH IIEJICHANPABICHHBIN TOUCK
BO3MOKHOCTEH Ul IIMPOKOTO MEPEHOCA CPEACTB U CIIOCOOO0B ACHCTBUS;

e BBICTPaMBATh WHAWBUIYAIBHYIO 0Opa30BATENbHYIO TPACKTOPHIO, YUUTHIBAas OTPAHUYEHUS CO
CTOPOHBI IPYIMX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

e MEHATH U yJEP’KUBATH Pa3HbIE MO3ULUHU B [I03HABATEIbHON JESATEIbHOCTH.

1.2.3 KoMmmyHHKaTHBHbIE YHHBEPCAJIbHbIC y4eOHbIe 1eiiCTBUS
BbinmyckHUK HayuuTCs:

e OCYILECTBJIAThH JIEJOBYI0 KOMMYHUKAIMIO, KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMHU (KaK
BHYTpPH 00pa30BaTEIBHON OpraHU3aIUH, TaK U 3a €€ NMpeeiaMu), MoAOUpaTh MAPTHEPOB IS
JIeJI0BOM KOMMYHUKAILIMU UCXOMS U3 COOOpa)keHUH pe3ybTaTUBHOCTH B3aUMOJIECHCTBHUS, a HE
JIMYHBIX CUMIIATHH;

e IIPU OCYIIECTBJICHUU I'PYNIOBON pabOThI ObITh KaK PYKOBOJMUTENIEM, TaK M YICHOM KOMaHbI B
Pa3HbIX poJsiX (reHepaTrop uaei, KpUTUK, UCIIOJTHUTENb, BRICTYIAIOIINN, SKCIEPT U T.11.);

e KOOpDAMHUPOBaTb M BBINOJHATH pabOTy B YCIOBUSX peabHOrO, BUPTYaJbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

e pa3BEpHYTO, JIOTUYHO U TOYHO M3JIaraTb CBOIO TOYKY 3PEHUS C MCIOJIb30BAaHUEM aJEKBATHBIX
(YCTHBIX M IMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

e pacro3HaBaTh KOH(DJIUKTOIEHHbIE CUTyalluUd M MPEJOTBpaliaTh KOH(IUKTHI 10 UX AKTUBHOU
(a3bl, BBHICTpAaWBATh AEIOBYIO U 00pa3oBaTeNbHYI0 KOMMYHHUKAILIMIO, M30eras JMYHOCTHBIX
OLICHOYHBIX CYKICHHM.

1. 3. lIpenmeTHble pe3yiabTaThl. BazoBblil ypoBeHb
B cootserctBun ¢ ®I'OC COO, npenmetHblie pe3ynabTaTel ocBoeHUss OOII Ha 6a30BOM ypoBHE
MIpe/ICTaBJIEeHbl ABYM Ipynnamu: «BbITyCKHUK HAydUTCsl — 0a30BbI yPOBEHBY, «BBITYCKHUK
MOJTYYUT BO3MOXKHOCTh HAyYUThCS — 0a30BbIN ypoBeHb». Kak U B OCHOBHOM 00111eM 00pa30BaHuH,
rpymnna pe3yibTaToB « BbIyCKHUK HAYYHMTCS» MPEACTaBIsET COOOM pe3yabTaThl, JOCTHKEHNE
KOTOPBIX 00ECTeYynBaeTCsl yUUTEIEM B OTHOILICHUH BCeX 00yUaroImuXxcsl, BRIOPAaBIINX JaHHBIA YPOBEHb
oOyuenus. I'pynna pe3yiabTaToB « BbINYCKHMK MOJYYHUT BO3MOKHOCTH
HAYUYHTbCS» 00€CIIeUNBACTCS YUUTENIEM B OTHOIIEHUHU YacTH Hanbojee MOTUBUPOBAHHBIX U
CIOCOOHBIX 00YYarOIIMXCs, BHIOPABIINX JTaHHBIA ypoBeHb 00yueHus. [Ipu KoHTpoIie kKauecTBa
o0pa3oBaHUs rPyIIa 33aHuN, OPUEHTHPOBAHHBIX HA OLIEHKY JOCTH)KEHUS INIAHUPYEMBIX
pe3ynbTaToB U3 6J10Ka «BBITYCKHUK MOTYyYUT BO3MOKHOCTD HAYYUTHCA», MOXKET BKIIIOUATHCS B
MaTepHalbl 6J10ka «BBITYCKHUK HAyYUTCs». DTO MO3BOJIUT MPEIOCTaBUTH BO3MOKHOCTD
oOyJaronumMcs IpoAEeMOHCTPUPOBATh OBJIa/IeHNE KAYeCTBEHHO HHBIM YPOBHEM JTOCTHXKEHUH U
BBISIBJIATH IMHAMHKY POCTA YHCIEHHOCTH HanOoJiee MOArOTOBICHHBIX 00YJarOIuXCsl.

IIpuHIMNHAIBHBIM OTJIMYMEM Pe3yJbTATOB 0230BOr0 YPOBHSA OT Pe3yJIbTATOB
yri1y0JICHHOT O YPOBHA SIBJISIETCS UX 1eJ1eBasi HAlIPABJICHHOCTD.



Pe3yibTaThl 6230BOI0 YPOBHSI OPHEHTHPOBAHBI Ha OONIYI0 (YHKIIMOHATBHYIO TPAMOTHOCTb,
MOJIy4eHHE KOMIIETEHTHOCTEH ISl TOBCEHEBHOM KM3HU M OOIIET0 pa3BUTH. JTa rpynna
pe3yJabTaToB MpeANnoJaraer:

— MOHUMAaHUE MPEIMETa, KIIFOUEBBIX BOIIPOCOB U OCHOBHBIX COCTABJISIFOIIUX 3JIEMEHTOB U3y4aeMOM
MPEAMETHOM 00J1aCTH, YTO 0OCCIICUMBACTCS HE 3a CUET 3ayYMBaAHUS ONPEICICHUI U TIPaBUJI, a
MOCPEACTBOM MOJICITHPOBAHUS U ITOCTAHOBKH MPOOJIEMHBIX BOIPOCOB KYJIBTYPhI, XapaKTEPHBIX IS
JAaHHOM MpeIMETHON 00J1acTH;

— YMEHHE peliaTh OCHOBHBIC MPAKTUUECKHUE 3a]]a4H, XapaKTepPHBIE JIJIs1 UCIIOJIb30BAaHUSI METO/IOB U
WHCTPYMEHTapHsI TaHHOW MIPEJAMETHOM 00J1acTH;

— OCO3HAHUE PaMOK M3y4aeMo MPEAMETHOM 00JIacTH, OTPaHUYEHHOCTH METOJIOB U HHCTPYMEHTOB,
TUIMAYHBIX CBSI3€M C HEKOTOPBIMU APYTUMH 00JaCTIMU 3HAHHUS.

Ilpeomemmnuie pezynomamel pazoena « Boinycknuk noayuum 603mMo0xicHOCHb HAYUUMbCA» HE
BBIHOCSATCSI HA UTOTOBYIO aTTECTAIIUIO, HO IPU 3TOM BO3MOKHOCTh MX JIOCTHIKECHUS JOJHKHA OBITh
MIPeIOCTaBIIEHA KaXI0My 00yJaronemycs.

IIpeamMerHbie pe3yabTaThl. MaTeMaTHKa: ajiredpa H HAYaJIa MATEMATHYECKOTO AHAJIN3A,

reoMeTpus

Ba3zoBblii ypoBenb «IIpo6ieMHo-(pyHKIMOHANIBHBIE Pe3yJIbTAThD)

II1. Boinycknux noayyum
I. BeinyCKHUK Hay4YUTCH
603MONCHOCHIb HAYUUMbCA
Lna pazeumus moluinenus,
. UCNONb306AHUSL 8 NOBCEOHEBHOT
Henu Jl1 ncnosib30BaHus B TOBCEIHEBHOM JKU3HU
JHCUBHU U 0becneyeHs]
OCBOCHHS U obecrieueHust BO3MOXKHOCTU YCIEIIHOTO
603MONCHOCMU YCNEUHO20
npeaMera POIOIDKEHHST 00pa30BaHUs 110
npoO0IdICEHUsL 00PA308AHUS NO
CIELUAJIBHOCTSIM, HE CBSA3aHHBIM C
CneyuanbHOCMAM, He CEA3AHHbIM C
MPUKIIAIHBIM UCIIOJIb30BAHUEM MaTeMaTUKU
NPUKTIAOHBIM UCNONb308AHUEM
Mamemamuxu
TpeOoBanus k pe3yabraTam
I11. Boinycknuk nonyuum
Pasznen I. BeinyCKHUK HAy4YuTCSH

B603MOINICHOCHIb HAYUUMbCA

1. DJieMeHThI

OnepupoBatb Ha 0a30BOM

yposuel nonstusaMu: koneuHoe
MHOXECTBO, 2JIEMEHT MHOXKECTBA,
ITOJAMHOKECTBO, IIEPECEUCHUE U
00bEeTMHEHNE MHOKECTB, YUCIIOBbIE
MHO€ECTBA HAa KOOPJANHATHOMN NPSIMOI,
OTPE30K, UHTEPBAJI,

OIIepUpOBATH Ha 6a30BOM YPOBHE

e Onepuposamv'®! nonsmusmu:
KOHEYHOe MHONCECMBO, d/IeMeHMm
MHOJHCECMBA, NOOMHOINICECTEO,
nepeceyeHue u 00veOuHeHue
MHOJICECE, YUCTOBbIE
MHOJCECMBA HA KOOPOUHAMHOU
NPAMOLL, OMmpe30K, UHMePB8Al,
HOJYUHMEPBATL, NPOMEICYMOK C

TeopUuM MOHSATUSMHU: YTBEPXKACHUE, OTPULIAHUE 8bIKONIOMOU MOYKOL,
MHOKECTB U YTBEP)KJICHHS, HCTHHHBIC U JIOKHBIE epaguueckoe npeocmasnenue
MaTeMaTH4ec YTBEPKJICHUS, IPUYNHA, CJIEJICTBUE, MHOIHCEC8 HA KOOPOUHAMHOU

KOH JIOTHKH

YaCcTHBIN cilyyail o0IIero yTBepKIeHHS,
KOHTPIIPUMED;

HaXOJUThb [epeceyeHre U 00beJMHEHHE
JBYX MHOYKECTB, IIPEICTABICHHBIX
rpau9YecKy Ha YHCIOBON MPSIMOIA;
CTPOUTH HA YUCIIOBOU MPSAMOM
ITOJIMHOKECTBO YMCIIOBOI'O MHOXECTBA,
3aJaHHOE NTPOCTEUILNMHU YCIOBUSIMU;

NIOCKOCMU;

e Onepuposamv NOHAMUAMU.
ymeepoicoenue, Ompuyanue
ymeepotcoenus, UCMUHHbLE U
JIOJCHBLE YIMBEPIHCOCHUS,
npuyUHa, creocmeue, YacmHuli
cayuati obujeco ymeepicoeHus,
KOHmMpnpumep,




pacno3HaBaTh JIOXKHBIE YTBEPKICHHUS,
OLIMOKH B PACCYXICHUSAX, B TOM YHUCIIE C
HCII0JIb30BAaHUEM KOHTPIIPUMEPOB.

B noeceonesnoit ycuznu u npu uzyuenuu
opyzux npeomemos:

UCIIOJIB30BaTh YUCIIOBBIE MHOXKECTBA Ha
KOOPJAMHATHOM NPSAMOM JJIsl ONIUCAHUS
peabHBIX IIPOLIECCOB U SBJICHUIA;
IIPOBOJUTH JIOTUYECKHUE PACCYKICHHUS B
CUTYyalUAX [IOBCEIHEBHOM KU3HU

e Nposepsamb NPUHAOLEHCHOCMb
9NeMEHMA MHOICECBY,

e HAX00UmMb nepeceyexue u
00beouHeHue MHOHCECE, 8 MOM
yuycne npedcmasieHHbIX
epaghuyecku Ha YUCL0801
NPAMOU U HA KOOPOUHAMHOLL
NI0CKOCIU,

e NPOBOOUMB OOKA3AMEIbHBLE
paccyacoenus 0Jist 000CHOBAHUS
UCTMUHHOCIU YMBEPHCOEHUII.

B noeceonesnoii scuznu u npu

U3yueHuu Opy2ux npeomemaos:

*  UCNONL306AMb YUCTOBbLE
MHOHCECMBA HA KOOPOUHAMHOU
NPAMOU U HA KOOPOUHAMHOLUL
NIOCKOCMU OJIs1 ONUCAHUSL
DPeanbHbIX NPOYECccos U AGNEHU;

e NPOBOOUMb OKA3AMEbHbLE
DPACCYHCOCHUSL 8 CUMYAYUAX
NOBCEOHEBHOU JHCUZHU, NPU
peuieHuu 3a0a4 U3z opyaux
npeomemos

2. Yuciaau
BbIPAKECHUS

OnepupoBarb Ha 6a30BOM ypOBHE
MOHITUSIMH: 11€JI0€ YHCIIO0, JeIMMOCTb
4yuces, 0OBIKHOBEHHAs IPO0b,
JecsTHYHAs APoOb, pallMoHAIbHOE
YHCII0, MPUOIMKEHHOE 3HAUCHHE YHCIIA,
4acTb, /1015, OTHOIIEHUE, IPOLIEHT,
MOBBIIICHUE U MIOHWKEHUE Ha 3aJJaHHOE
YHCIIO MPOIIEHTOB, MacIITab;
ornepupoBaTh Ha 0a30BOM YpOBHE
MOHITUSIMH: JIOTapU(M UnCIa,
TPUTOHOMETPHUYECKAsE OKPY>KHOCTD,
rpajaycHas Mepa yria, BeJIMUMHA yTJa,
3aJJaHHOT'O0 TOYKOW Ha
TPUTOHOMETPUYECKON OKPYKHOCTH,
CHUHYC, KOCHHYC, TAHT€HC ¥ KOTAHTE€HC
YTJI0B, UMEIOIIUX TPOU3BOJIBHYIO
BEITUYNHY;

BBITIOJHATH apu(METHIECKHE TEHCTBUS C
[EJIBIMHA U PAllMOHATBHBIMH YHCIIAMU;
BBITIOJTHATH HECTIOKHBIE TTPEOOpa30OBaAHUS
YHUCJIOBBIX BBIPAKEHUM, COACPIKAIITIX
CTETIeHH YHCell, IN00 KOPHH U3 YUCEIL,
100 sorapudMbl YUCEIT;

CpPaBHUBATh PAllUOHATIBHBIE YUCIIA MEXIY
coboii;

OIICHUBATh U CPABHUBATH C
parMoHATBHBIMHA YHCIIAMHU 3HAYCHUS
LEJIbIX CTENEHEN YnCell, KOPHEN
HaTypaJIbHOM CTENEeHU U3 YHce,
norapu(MoB YHCeI B IPOCTHIX CIydasix;

e (C60600HO onepuposams
NOHAMUAMU. Yelloe YUCTO,
oenumocms yucer,
00bIKHOBEHHASL OPOOb,
decssmuunas Opoow,
PAYUOHATIbHOE YUCTO,
NPUOIUNCEHHOE 3HAUEHUE YUCId,
yacme, 00Jis1, OMHOULEHUE,
npoyeHm, nosviulenue u
NOHUJICEHUE HA 3A0AHHOE YUCILO
NPOYeHmos, macumao,

e NPUBOOUMb NPUMEPDL HUCET C
3a0aHHBIMU C8OUCMBAMU
OenuUMocCmiu,

o Onepuposamv NOHAMUAMU.
noeapughm uucna,
MPUSOHOMEMPULECKas
OKDYIHCHOCMb, PAOUAHHASA U
2padycHas mepa yena, 6eiuiuHa
yena, 3a0aHH020 MOYKOU Ha
MPUSOHOMEMPULECKOU
OKPYIHCHOCMU, CUHYC, KOCUH)C,
MAH2EHC U KOMAH2EHC V2Tl08,
UMEIOWUX NPOU3BONbHYIO
BEUYUHY, YUCTA e U T,

o BBLINOIHAMb apuhmemuyeckue
Oeticmeusi, couemas ycmmoie u
NUCbMEHHbLE NPUEMbl, NPUMEHSS
npu HeobxooumMocmu
BbIUUCIUMENIbHBIE YCNPOUCNEA,




n300pakaTh TOUKAMHU HA YUCIIOBOM
IPSIMOM LIENIbIE U pallMOHAIbHBIE YNCIIA,;
n300pakaTh TOUKAMHU HA YUCIIOBOM
IIPSIMOM LI€JIbIE CTEIIEHU YKCEIl, KOPHU
HaTypaJIbHOHM CTEIIEHU U3 YHCEI,
J0rapu(MBbl YUCEIT B IPOCTHIX CIyYasiX;
BBINOJIHATH HECJIOKHBIE TPe0Opa3oBaHus
LENBIX ¥ JPOOHO-palMOHATIBHBIX
OYKBEHHBIX BBIPAKECHUH;

BbIpaXKaTh B IPOCTEUIINX CIIy4asiX U3
paBeHCTBA OJHY IIEPEMEHHYIO Yepe3
ApYrue,

BBIUUCIIATH B IPOCTHIX CIy4asiX 3HAYCHUS
YHUCIOBBIX M OYKBEHHBIX BBIPAXKCHHM,
OCYILECTBIISAI HEOOXOTUMBbIE
MOJICTAHOBKH U NpeoOpa3oBaHusl;
n300pakaTh CXeMaTUUECKU YIoJl,
BEJIMYMHA KOTOPOTO BBIPAKEHA B
rpagycax;

OLICHUBAThH 3HAKU CHHYCA, KOCUHYCA,
TAQHI'€HCa, KOTAHI€HCa KOHKPETHBIX
YTJIOB.

B noeceonesnoi scuznu u npu uzyuenuu
Opy2ux yueoOHbvIX HPeOMeno:

BBINOJIHATH BBIYMCIICHUS IIPU PEILIEHUN
3aJa4 IPaKTU4YECKOT0 XapaKkTepa;
BBINOJIHATh PAKTHYECKUE PACUEeThI C
MCIIOJIb30BaHUEM IPU HEOOXOIUMOCTH
CIIPaBOYHBIX MATEPHAIIOB U
BBIUHCIIUTENbHBIX YCTPONCTB;
COOTHOCHUTB PEAJIbHBIE BETUYHHBI,
XapaKTepUCTHUKU OOBEKTOB
OKPY’KaIOIIEro MUpa ¢ UX KOHKPETHBIMU
YHCIIOBBIMU 3HAYEHUSIMU;

MCII0JIb30BaTh METO/bI OKPYIJIEHUS,
NpUOIMKEHUS U IPUKUJIKY [IPU PELICHUN
IIPAKTUYECKUX 3a7a4 NOBCEIHEBHOMN
KU3HU

HAxXo0umbv 3HA4eHUsi KOPHs
HamypanvbHol CmeneHu, cmenexu
C PAYUOHATILHBIM NOKA3AMETIeM,
Jlo2apugma, ucnorv3ysa npu
Heobxooumocmu
sblUUCIUMENbHBIE YCIMPOCEA,
NOIb308AMbCI OYEHKOU U
NPUKUOKOU NPU NPAKIMUYLECKUX
pacuemax;

npoBOOUMb NO U36ECMHBIM
Gopmynam u npasuiam
npeobpazosanusi 6YKEEHHbIX
8bIPAICEHULL, BKTTIOUAIOUWUX
cmenetu, KOpHU, 102apughmol u
mpucoHomMempuueckue QyHKyuu,
HAxXoO0umbs 3HA4eHUs YUCL08bIX U
OVKBEHHBIX 8bIPAdNCEHUL],
ocywecmensis Heobxooumble
NOOCMAHOBKU U
npeobpazosanus,

uz0bpasicamev cxemamuyecKku
Veoil, 8eIUYUHA KOMOpPO2o
8bIPADICEHA 8 2PAdYCax iU
paouanax;

UCNONB308aMb NPU PEUUEHUU
3a0a4 mabauyHvle 3HAYeHUs.
MPUSOHOMEMPUUECKUX DYHKYULL
yenos;

BbINOIHAMb NEPEBO0 BENUYUHBL
Vena u3 paouaHHol mepbvi 8
2paodycHyo u 06pamHo.

B noeceonesnoit ycuznu u npu
uzyueHuu Opy2ux yueoHvix
npeomemos:

8bINOIHAMb 0CUCMBUSL C
YUCTIOBLIMU OAHHBIMU NPU
peuleHul 3a0ay NPaKmu4ecko2o
xapaxmepa u 3a0a4 u3
PA3IUYHBIX 0b1acmell 3HAHU,
UCNONB3YS NPU He0OX0OUMOCMU
CNpasoyHvie Mamepuansvl u
8bIYUCTUMENIbHBIE YCMPOUICMEa,
OYeHUBaAmMb, CPABHUBAND U
UCNONIb306AMb NPU PEULEeHUU
NPAKMU4ecKux 3a0ay Yuciosvle
3HAYEeHUsl PealbHbIX GEIUYUH,
KOHKpEemHble YUCN08ble
Xapaxmepucmuxku 00beKmo8
OKPYIHCAIOULe20 MUpA

3. YpaBHeHus
"
HEepaBeHCTBA

PemaTe nuHENHbBIE YpaBHEHHUS U
HEPaBEHCTBA, KBAJAPATHbIC YPABHECHMS;
pelarhb JorapupMHUUECKUe ypaBHEHUS
BHJIA log«(bx+c)=dn

Pewamoe payuonanvhute,
nokasamenvHule U
Joeapughmuyeckue ypasHeHus u
Hepagencmea, npocmeriuiue
uUppayuoHaibHvle U




MPOCTENIIINE HEPABEHCTBA BUIA

log . x < d;
e pemaTh MOKA3aTelbHBIC YPABHEHMS,
Bupa a ™ *¢=d (rae d MOXHO

MIPEICTaBUTH B BUJIC CTEIICHHU C
OCHOBaHUEM @) U NPOCTEUIINE
HepaBeHCTBA BUJa a* < d  (rae d MOXHO
MPEJICTABUTh B BUJC CTEIICHU C
OCHOBaHHEM q);.

e TMPUBOJUTH HECKOJBEKO MIPUMEPOB KOPHEH
MIPOCTEUIIIETr0 TPUTOHOMETPUIECKOTO
ypaBHEHHUS BHJIA:
sinx=a, cosx=a, tgx=a, ctgx=a,
rae a — TabJuyHOE 3HAYCHHUE
COOTBETCTBYIOILIEH TPUTOHOMETPUUECKOM
(GYHKIHH.

B noeceonesnoii scuznu u npu uzyueHuu

Opy2ux npeomMemaos:

e COCTaBIJIATH U pelIaTh YPaBHEHUS U
CUCTEMBI ypaBHEHUH TPU PEIICHUN
HECJIOKHBIX MPAKTUYECKUX 33124

MpUu2oHOMempudecKue
VPAaBHEHUsl, HEPAGEHCMBA U UX
cucmemvl;

UCNOIb306aMb MEeMOObl peuleHUs
VpasHeHUll: npugeoexue K Uy
«NpousseoeHue pasgHo Hya0» Uil
«YACMHOEe PABHO HYII0Y, 3AMeHA
nepemMeHHbIX,

UCNONIBL308aAMb MEMO0
UHMeEpPBaos 0Jia peueHus
Hepagencms,

UCNONb306aMb 2pAduyecKull
Memoo 0151 NPUOTUINCEHHO20
peuieHus ypasHenui u
HepageHcma,

usoobpasicams Ha
MPULOHOMEMPULECKOT
OKDYHCHOCIU MHOHNCECBO
peweruil npocmenuux
MPULOHOMEMPUUECKUX
VpasHeHull U HepageHcma,
BbINOIHAMb OMOOP KOpHEll
VPABHEeHUU UIU peuteHu
HEepagencme 8 COOMEemcmeul ¢
O00NOIHUMENbHBIMU YCIOBUAMU U
02PaAHUYEHUSAMU.

B noeceoneenoit scuznu u npu
U3yyeHuu Opyzux yueoHvix
npeomemos:

COCMAsIAMs U peuams
VPABHEHUs, CUCTeMbl YPAGHEHULL
U HepaseHcmea npu peuleHul
3a0ay Opyaux y4eOHvIx
npeomemos;

UCNOIL306AMb YPABHEHUS U
HepaseHcmea 01 NOCMPOeHUs U
UCCe006aHUsL NPOCEUUUX
Mamemamuyeckux mooeneu
PEANbHBIX CUMYAYULl Ulu
NPUKIAOHBIX 3A0ay,

yMemb UHMepnpemuposamy
NOIYYEeHHbIU NPU peulenuu
VPagHeHUsl, HepaseHCmea Uil
cucmembl pe3yiomam,
oyeHusamnv e20 npasoonoodooue
6 KOHmeKcme 3a0aHHOl
PEeanbHOU CUmyayuy uiu
NPUKIAOHOU 3a0ayu

4. @yHKuMHU

e OmnepupoBaTb Ha 6a30BOM ypOBHE
TOHATHUSIMH: 3aBHCUMOCTD BEJINYHH,
GyHKIMS, apryMEHT U 3HaUeHUe
byHKIIMH, 00J1aCTh ONIpeneeHUs U
MHOXECTBO 3HaUCHHUI (PYHKIMHU, Tpaduk
3aBUCUMOCTH, rpaduK QyHKIUU, HYJIN

Onepupoeamv NOHAMUAMIU:
3a6UCUMOCMb 8ETUYUH, DYHKYUS,
apaymenm u 3naderue QYHKyuu,
obnacmo onpedeneHus u
MHOJHCECmB0 3HaueHull hyHKyuu,
epaghux 3asucumocmu, epagux
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GYHKIIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3pacTaHUE Ha
YHCIIOBOM NIPOMEKYTKE, YObIBaHHE HA
YHCIOBOM MTPOMEKYTKE, HAaHOOJIbIIIee U
HauMeHbIllee 3HaYeHne (PyHKIHUU Ha
YHUCIIOBOM ITPOMEXKYTKE, IEPUOUUECKast
GyHKIIHS, IEPUOT,

OIepHupoBaTh Ha 6a30BOM YpOBHE
MOHATUSIMU: TIpsIMasi U 0OpaTHas
IIPONOPLIUOHAIBHOCTD JIMHEWHAS,
KBaJIpaTUyHasi, JiorapupmMudeckas u
nokasaresiabHas QyHKIIHH,
TPUTOHOMETpHUECKHe QYHKINY;
pacrio3HaBarth rpauKu 3JIeMEHTapHBIX
byHKIMI: mpsaMoil u oOpaTHOU
MPONOPLIMOHATBHOCTH, TUHEUHOM,
KBaAPaTUYHOM, JIOTapu(PMUIECKON 1
MO0Ka3aTelbHON (YHKIIHH,
TPUTOHOMETPHUECKUX (PYHKIIHIA;
COOTHOCHTD TpaUKH 3JI€MEHTAPHBIX
byHKIMI: psMoil 1 0OpaTHOU
MPONOPLIMOHATBHOCTH, TUHEUHOM,
KBaAPaTUYHOM, JIOrapu(PMUIECKON 1
MOKa3aTelbHON (QYHKIIH,
TPUTOHOMETPHUECKUX (PYHKIIHIA C
(dopMysaMu, KOTOPBIMU OHHU 3aJ1aHB;
HAXOJUTh M0 TpaduKy NPUOIHKEHHO
3HaueHus QYHKIMH B 33/1aHHBIX TOYKAX;
ofpenenaTh o rpaduKy cBOWCTBA
GyHKIMY (HYJIU, TPOMEXKYTKU
3HAKOINOCTOSIHCTBA, IPOMEKYTKU
MOHOTOHHOCTH, HauOOJIbIINE U
HAaUMEHBIIINE 3HAYEHUS U T.11.);
CTPOUTH 3CKU3 Tpaduka GyHKIUY,
YZIOBJIETBOPSIOUIEH IPUBEACHHOMY
HaOOpy yCIOBUM (ITPOMEKYTKH
BO3pacTaHus / yObIBaHUs, 3SHAUCHUE
(GYHKIMY B 33JaHHON TOYKE, TOUKU
DKCTPEMYMOB U T.1.).

B noeceonesnoii scuznu u npu uzyuenuu
Opy2ux npeomemaoes:

OTpeeNsaTh Mo rpadukam cBoNWCTBa
pEaIbHBIX ITPOLIECCOB U 3aBUCUMOCTEN
(HauOobIINe U HAUMEHbBIINE 3HAUYCHUS,
MPOMEXKYTKH BO3pacTaHUs U yObIBaHUS,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);
MHTEPIPETUPOBATH CBONCTBA B
KOHTEKCTE KOHKPETHOM MPAaKTUYECKOU
CUTYalluu

dynxyuu, Hyau yHxyuu,
NPOMENCYMKU
3HAKONOCMOSHCMEA,
803pacmanue Ha YUci080M
npomedxcymke, yovleanue Ha
YUCTI080M NPOMEINHCYMKE,
Haubobuee u HauMeHblULee
3HayeHue PYHKYUU Ha YUCT080M
npomedxCcymke, nepuooudecKast
@yHKyus, nepuoo, vemnas u
Heuemuas yHKyuu,
onepupoBamv NOHAMUAMIU.:
npAmMas u oopamuas
NPONOPYUOHATLHOCY,
JIUHEHAs, K8AOPAMU4HAsl,
nozapugpmuyeckasn u
NOKA3amenbHas YYHKYuU,
mpuzoHomempudeckue QyHKyuu,
onpeodensimo 3HaueHue QyHKyuu
N0 3HAYEHUIO apeyMeHma npu
PA3IUYHBIX CNOCOOAX 3A0aHUSA
dyHxyuu;

cmpoums 2papuKu u3yueHHbIX
GdyHryuil;

OnUCHIBAMb NO SPAPUKY U 6
npoCmeuuux cay4asax no
dopmyne nogedenue u ceoticmaa
@dynkyuii, Haxooums no epagpuxy
@dyHKyuu HaubonbLUUe U
HauMeHblue 3HaA4YeHUs,
CmMpoums 3CKu3 epagura
@dynkyuu, yoosremsopsoueti
npugedeHHoM)y HAbOpy YCl08Ul
(npomedsicymku
so3pacmanus/yovieanus,
3HaueHue QYHKYuu 8 3a0aHHOU
mouKe, Mmo4KU IKCMpemymos,
acumMnmomul, HyIu QYHKYUU u
m.o.);

pewams ypasHeHus,
npocmeuuiue Cucmemyl
VPABHEHUM, UCNONb3Y5 C8OUCMBA
@dyHKyul u ux epaghuxos.

B noeceonesnoii scuznu u npu
uzyueHuu Opy2ux y4eoHvix
npeomemos:

onpeodensimov no epagpuxam u
UCNONb308aMb OJIsl PEULeHUs]
NPUKIAOHBIX 3A0aY C8OUCMBA
PeanbHbIX NPOYeccos u
3aeucumocmetl (HaubovLuUe U
HaumeHbluue 3Ha4eHUs,
NPOMENCYMKU 803PACTAHUS U
yovisanus pynkyuu,




NPOMENCYMKU
3HAKONOCMOAHCMEA,
acumMnmomol, nepuoo u m.n.);
UHMEPNPemupo8ams c8oUCMad 8
KOHmMeKcme KOHKPEMHOU
NPAKMU4ecKol Cumyayuu,
onpeodensimos no epagpuram
npocmeuuiue XapaKmepucmuKu
nepuoOUYecKux npoyeccos 8
buonocul, IKOHOMUKe, MY3bIKe,
paouocssazu u op. (amnaumyod,
nepuoo u m.n.)

5. DJIeMEeHThbI
MareMaruyec
KOro aHaJIn3a

OnepupoBaTh Ha 6a30BOM YPOBHE
MOHSITHSIMH: TIPOU3BOIHASL (DYHKITUU B
TOUKe, KacaTelbHasl K rpaguky QpyHKIuH,
npou3BOIHAS (PYHKIINH;

ONpeAeIsATh 3HAYCHUE MPOU3BOTHOMN
(YHKIIMH B TOUKE 110 U300paKEHUIO
KacaTeJNbHOH K IpaduKy, IPOBEACHHON B
9TOM TOYKE;

peniaTh HECJIOKHbIC 3a/1a4M Ha
MIPUMEHEHUE CBSI3U MEXKITY
MIPOMEKYTKAMH MOHOTOHHOCTH U
TOYKAMH dKCTpeMyMa (YHKIIUH, C OJTHON
CTOPOHBI, U POMEXKYTKAMHU
3HAKOIMOCTOSIHCTBA M HYJISIMU
MIPOU3BOTHON ATON (DYHKIIUU — C APYTOM.

B noeceonesnoii scusnu u npu uzyuenuu
opy2ux npeomemos:

MO0JIb3YACh TpadMKaMU, CPAaBHUBATD
CKOpOCTH BO3pacTaHus (pocra,
MOBBILICHUS, YBEJIMUEHUS U T.I1.) WU
CKOpOCTH YObIBaHMSI (TaieHus,
CHU)KEHMUSI, yMEHbBILIEHUS U T.I1.) BEIMYUH
B PEAJIBHBIX IIPOLECCAX;

COOTHOCHUTH I'paUKH peasbHbIX
IIPOLECCOB U 3aBUCUMOCTEN C UX
ONMCAHUSAMH, BKITIOYAIOIIUMHU
XapaKTEpUCTUKU CKOPOCTH U3MEHEHMUSI
(OBICTpBIN POCT, TIJIABHOE TIOHIKCHHUE U
T.IL);

UCIOJIb30BaTh TpauKH peabHbIX
IIPOLIECCOB ISl PEIIEHUS HECIOKHBIX
MPUKIIAIHBIX 3a7a4, B TOM YHCIIe
orpenenss 1no rpaguky CKOpocTh Xoza
nporecca

Onepuposams noHsmusimu.
npoU3800HAs PYHKYUU 8 MOUKe,
KacamenbHas K 2papuxy
@dyHKYUU, NPOU3BOOHAS
dyHryuu;

BLIYUCTSMND NPOUZBOOHYIO
00HOYNICHA, MHO20YJICHA,
K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYyMMbL (DYHKYULL,
BLIYUCTSMD NPOU3BOOHDBLE
INEMEHMAPHBIX PYHKYULL U UX
KOMOUHAYUIL, UCNOIb3Y5L
CNpagouHbie MAmepuanbl,
uccneo008ams 8 nPOCMeuuux
cayuasx pyukyuu Ha
MOHOMOHHOCMb, HAXOOUMb
HaubonbWUE U HAUMEHbUUE
3HAueHUus PyHKYuil, cmpoumo
epaghuKu MHO20UNIEHO8 U
npocmenuux payuoHaIbHbIX
@YHKYULL ¢ UCNOTL30BAHUEM
annapama mMamemamuyecKo2o
ananusa.

B noeceonesnoit ycuznu u npu
uzyueHuu Opy2ux yueoHvix
npeomemos:

peuiams NPUKIaoOHble 3a0ayu U3
ouonocuu, usuxu, Xumuu,
IKOHOMUKU U OpY2Ux
npeomMemos, Cés3aHHble C
ucciedosanuem xapaKmepucmux
PeabHbIX NPOYECcos,
HaxodHcoeHuem HauboIbuux u
HAUMEHbUIUX 3HAYEHU,
CKOPOCMU U YCKOPEHUs U m.1N.;
UHmMePNPemuposams
NOJIYYeHHble pe3ylbmanivl

6.
Crarucruka
U Teopus
BEePOATHOCTEH
, JIOTHKA 1

OmnepupoBaTh Ha 6a30BOM ypOBHE
OCHOBHBIMH OTHCATEIIbHBIMU
XapaKTepPUCTHKAMHU YHCIOBOI0 Habopa:
cpenHee apupMeTHIecKoe, MeIhaHa,
HanOOJIbIIIee M HAMMEHBIIICE 3HAYCHNS;

Hmemwv npedcmasnenue o
OUCKPEMHbBIX U HeNPEPbIGHbIX
CIIYYAUHBIX BEIUYUHAX U
pacnpeoeneHusx, o
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KOMOUHATOPH
Ka

orepupoBaTh Ha 0a30BOM YPOBHE
MOHSTUSIMH: YAaCTOTa ¥ BEPOSITHOCTh
COOBITHSI, CITYYalHBINA BBIOOP, OIBITHI C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU
COOBITHSIMH,;

BBIUHCIISTH BEPOSTHOCTH COOBITUI Ha
OCHOBE MO/ICYETa YKCJIa UCXOI0B.

B noeceonesnoit ycuznu u npu uzyuenuu
opyzux npeomemos:

OIICHUBATh U CPABHHUBATH B MPOCTHIX
CITy4asiX BEPOSITHOCTH COOBITHH B
peanbHOU KU3HU;

YUTaTh, COMIOCTABIIATH, CPABHUBATD,
UHTEPIPETHPOBATH B MPOCTHIX CIydasix
pealibHbIC JaHHBIC, IIPEICTABICHHBIC B
BUJIE TaOJIHII, JHArpaMm, rpaduKoB

He3a8UCUMOCIMU CTLYHAUHBIX
BeUYUH,

umems npedcmasienue o
MAmMemMamuyecKkom OHCUOAHUU U
oucnepcuu CLyuauHbix GeIUYUH,
umems npedcmasiienue o
HOPMAbHOM paCnpedeieHu u
npumepax HoOpMaibHO
PACNPEOeNeHHbIX CYUAUHBIX
BeUYUH,

NOHUMAMb CYMb 3AKOHA
Oonvbuux yucen u 8blOOPOUHO20
Memooa uzmepenus
6eposimHocmet,

umems npeocmasierue 0o
VCILOBHOU 8EPOAMHOCMU U O
NOIHOU 8EPOAMHOCMU,
NPUMEHAMb UX 6 peuleHUU
3a0ay;

umems npedcmasiienue o
BAJICHBIX YACHBIX BUOAX
pacnpeoeneHuli U NPUMEHAMb UX
8 peueHuu 3a0ay,

umems npedcmasiienue o
KOppensyuu CIy4aiHblxX 6eIUYUH,
0 JIUHEUHOU pecpeccuu.

B noeceonesnoit ycuznu u npu
uzyueHuu Opy2ux npeomemaos:

BbIUUCTAMD UTU OYCHUBAMN
6epossmHOCmU cOObIMUL 8
PeanbHOU HCUSHIU,

8b1OUPaAMb NOOX00sAUUE MEMOObL
npedcmasieHus u 0opabomxu
OAaHHbBIX,

YMemb peuams HeCI0HCHbIE
3a0ayu Ha npuMeHeHue 3aKOHA
OOLUIUX YUCeN 8 COYUOTIOUU,
CMpaxosanuu,
30pagooxpanerul, obecneyeHuu
bezonacnocmu HaceleHus 8
Ype3BbIYAUHbBIX CUMYAYUSX

7. TekcTOBBIE
3aJa4H

Pemarh Hecl0XHBIE TEKCTOBBIE 3a7jaUn
pa3HbIX THUIIOB;

aHAJIM3UPOBATh YCIOBUE 33a]aul, IPU
HE00XO0IMMOCTH CTPOUTH JUIS €€
pelIeHns MaTeMaTHYeCKyI0 MOJIENb;
MIOHMMATb U UCIOJIb30BaTh JUISl PELICHHUS
3aa4M WH(OPMAIINIO, ITPE/ICTABICHHYIO
B BUJIE TEKCTOBOM M CHMBOJIBHOM 3aIlUCH,
cxeM, Tabnul, 1uarpamm, rpaguKos,
PHUCYHKOB;

JIEUCTBOBATH MO AJITOPUTMY,
CoJIepKalleMycsl B YCJIIOBUU 3aJauy;

Pewamw 3a0auu pazuvix munos,
6 MOM uucie 3a0a4u
NOBbIUEHHOU MPYOHOCIUL,
8b10UpamMb ONMUMANLHBLU
Memoo peuleHus 3a0ayu,
paccmampusas pasiuyHsle
Memoobl;

CmMpoums Mooenb peulenus
3a0a4u, Npo8ooUMbs
0oKazamenbHble PACCYHCOCHUsL,
pewams 3a0a4u, mpeodyrowjue
nepebopa 6apuanmos, nposepKu




HCIIOJIb30BATh JIOTHUECKUE PACCYKICHUS
MIPH PEIICHUU 33]1a49H;

paboTaTh ¢ N30BITOYHBIMU YCIOBUAMU,
BEIOMpas U3 BCell HHpOpMAIIH, TaHHbIC,
HEOOXOUMbIE JJIs PELICHUS 3a]a4uu;
OCYIIECTBIISITH HECIIOKHBIN mepedop
BO3MOXKHBIX PEIICHUMN, BBIOUPAs U3 HUX
ONTUMATILHOE TI0 KPUTEPHSIM,
c(hOpMyIMPOBAHHBIM B YCIOBHH;
AHATM3UPOBATH M HHTEPIPETUPOBATH
MOJIy4YEHHBIE PEIICHUSI B KOHTEKCTE
YCIIOBUS 33]]a41, BEIOUPATh PEIICHUS, HE
[IPOTUBOpEYAILIE KOHTEKCTY;

pelaTh 3aa491 Ha pacyeT CTOMMOCTH
MOKYTIOK, YCIYT, MOE3/I0K | T.I1.;

peuIaTh HEeCIOXKHBIC 3a]]a4H, CBSI3aHHBIC C
JIOJIEBBIM Y4acTHEM BO BIIAJICHUH
bupmoi, npeanpusaTueM,
HEJBM)KUMOCTBIO;

pemIaTh 3a1a4 Ha IPOCTHIC TIPOIECHTHI
(crcTeMBbl CKHI0K, KOMUCCHH) M Ha
BBIYMCIICHHUE CIIOXKHBIX TIPOIICHTOB B
pa3IMYHBIX CXeMax BKJIAJI0B, KPEIUTOB U
UTIOTEK;

peliaTh IpaKTHYECKUe 3aa4uu,
TpeOYIOINE UCTIOTb30BAHMS
OTPUIATENIbHBIX YHCET: Ha ONpe/eIICHNe
TEMIIEPATYPHI, Ha ONpeCIICHHE
MOJIO’KEHHUS Ha BPEeMEHHOM ocH (110
HAIIeH dPBI U 1TOCJIC), Ha TBUKCHHE
JIEHEXKHBIX CpeJICTB (PUX0J/pacxon), Ha
ornpezesieHue TI1yOuHbI/BBICOTHI U T.I1.;
MCIIOJIb30BaTh OHATHE MacIiTada Jist
HAXOXJICHUS PACCTOSHUHN W JUTHH Ha
KapTax, IUIaHaX MECTHOCTH, TTaHaX
MOMEIICHUH, BRIKPOMKaX, Mpu paboTe Ha
KOMIIBIOTEpE U T.1I.

B noeceonesnoit scuznu u npu uzyuenuu

opy2ux npeomemos:

pelIaTh HECIOKHBIE MPAKTHYSCKUE
3a/1a4¥, BOSHUKAIOIINE B CUTYaIUAX
TTOBCEIHEBHOMW KU3HU

yenosuil, 8b100pa ONMUMATILHO20
pe3yivmamas

e aHanuU3Upo8amv U
uHmepnpemuposanms
pe3yibmamol 8 KOHmeKcme
VC08uUs 3a0ayu, bloupamy
peuieHus, He npomugopedaujue
KOHMeKCmy;

e nepesooums Npu peueHuu
3a0ayu uHhopmayuro u3 0OHoU
dopmwvi 8 Opyeyro, ucnonvsys npu
HeobXoo0uMocmu cxemol,
mabauysl, epagpuxu,
ouazpammul;

B noeceonesnoit ycuznu u npu

U3yYeHUUu Opy2ux npeomemos:

e pewams npakmuieckue 3a0aqu
U 3a0a4u u3 Opyeux npeomemos

8. I'eomeTpus

OnepupoBaTb Ha 0a30BOM ypOBHE
MOHATHUSIMH: TOUYKA, TPsMasi, TUIOCKOCTh B
IPOCTPAHCTBE, MapaJUIEIBHOCTD U
NEePIEHINKYIISIPHOCTD MPSIMBIX U
IUIOCKOCTEH;

pacrio3HaBaTh OCHOBHBIE BHJIBI
MHOT'OI'PaHHHUKOB (TIpU3Ma, MUpaMuia,
NPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);
n300pakaTh U3ydaeMble GUTYpHI OT PYKU
U C IPUMEHEHHUEM ITPOCTHIX YEPTEIHKHBIX
UHCTPYMEHTOB;

o Onepuposamov NOHAMUAMU:
MOouKa, NPAMas, NiI0CKOCMb 8
npocmpauncmee,
napaiierbHoCmy U
NepneHOUKYIAPHOCIb NPAMBIX U
njiocKkocmei,

e npumeHsAmMb O] peuleHus 3a0a4
2eomempuieckue paxmol, eciu
VCI08US NPUMEHENUs. 3A0aHbl 8
A6HOU hopme;
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JienaTh (BBIHOCHBIC) INTIOCKUE YEPTEIKU U3
PHCYHKOB ITPOCTHIX 00BEMHBIX (QUTYP:
BUJ CBEPXY, COOKY, CHU3Y;
U3BJIEKATh WH()OPMALIHIO O
IIPOCTPAHCTBEHHBIX [€OMETPUUECKUX
¢durypax, npeacTaBICHHYIO Ha YepTexKax
U PUCYHKAX;
npuMeHsTh Teopemy [Iudaropa npu
BBIUUCIICHUH JIEMEHTOB
CTEpEOMETPUIECKUX (PUTYD;
HaXOJUTh 0OBEMBI U MJIOLIATU
IIOBEPXHOCTEN MTPOCTEUIINX
MHOTI'OI'PaHHHUKOB C IPUMEHEHUEM
opmyu;
pacrio3HaBaTh OCHOBHbBIE BH/IbI TEIl
BpaieHus (KOHyC, IIMHAP, chepa u
map);
HAXOJUTh OOBEMBI U ILIOLIAIN
MOBEPXHOCTEU MPOCTEUIIINX
MHOTOT'PAaHHHUKOB U TEJI BpAIIEHUS C
IpUMEHEeHHEM (OopMyIL.
B noeceonesnoit ycuznu u npu
uzyueHuu Opyzux npeomemos:
COOTHOCHTBH a0CTPAKTHBIC
reOMEeTPUYECKUE MOHATHUS U (PaKThI C
peaTbHBIMU JKU3HEHHBIMU O0BEKTaMH U
CUTYalUSIMU;
HCITOJIB30BaTh CBOMCTBA
IPOCTPAHCTBEHHBIX [€OMETPHUUECKUX
Guryp 11 pemeHus TUIIOBBIX 33124
IPAaKTUYECKOTO CO/IEPIKAHUS;
COOTHOCHUTb IUIONIA/ I TOBEPXHOCTEH Tel
OJIMHAKOBOM (POPMBI pa3IMYHOIO
pasmepa;
COOTHOCHUTb 00BEMBI COCYI0B
OJINHAKOBOM ()OPMBI Pa3IMUHOTO
pasMmepa;
OLIEHUBATh (POPMY MTPABUIHLHOTO
MHOT'OI'paHHHKA [TOCIIE CITUIIOB, CPE30B U
T.1. (ONPEIeNATh KOJIMYECTBO BEPIINH,
pebep u rpaHeit MoTy4eHHBIX
MHOTOTPaHHHUKOB)

e pewams 3a0a4u HA HAXOAHCOeHUe
2eoMempuiecKux 6eIUdUH no
06pazyam uiu aneopumMam;

e Oenamb (8bIHOCHbBIE) NIOCKUE
uepmesicu U3 pUCyHKo8
00veMHbIX uzyp, 8 mom uyucie
pucoseamow 8u0 ceepxy, cOOKy,
CmMpoums cedenus
MHO202PAHHUKOB,

*  U38TEKAMb, UHMEPNPEMUPOBANb
u npeobpazoevleams
ungopmayuio o
2eomempuieckux ueypax,
NPeoOCmasieHHYI0 Ha Yepmedtcax,

o NPUMEHIMb 2eOMEMPUUECKUE
gaxmel 01151 pewtenus 3a0au, 8
MOM Yucie npeononazaruux
HeCKOIbKO WA208 peueHUsl;

e OnucvLIBamMb 83aUMHOE
pacnonodicenue npAmMbIX u
NIOCKOCMel 8 NPOCMPAHCEe,

o ¢hopmynuposams ceolicmea u
npUsHaKu gueyp;

e 00Ka3bl8aAMb 2eoMempuiecKue
VIMBEPIUHCOeHUSL,

e glademv CMaHOapmHouU
Kraccugpuxayuei
NPOCMPAHCMBEHHBIX ucyp
(nupamuosl, npusmol,
napannenenuneovl);

*  HAX00UMb 0OBEMbl U NIOUWAOU
NOBEpXHOCMeEl 2eOMeMPUYECKUX
mejs ¢ npuMeHeHuem opmyi,;

o BLIYUCTAMb PACCMOAHUS U Y2Ilbl
6 npocmpancmae.

B noeceonesnoit yscuznu u npu

uzyueHuu Opy2ux npeomemos:

*  UCNONB308aMb CEOUCMBA
2eomempudeckux gueyp 01
pewieHus: 3a0a4 npaKmu4ecKoeo
xapaxkmepa u 3a0a4 u3 opyaux
obnacmeti 3HaHUL

9. BexTopbl
KOOPAMHATDI
B
NPOCTPAHCTBE

OmnepupoBath Ha 6a30BOM YpOBHE
MOHSTHEM JIEKaPTOBBI KOOPAMHATHI B
MPOCTPAHCTBE;

HaXO0JIUTh KOOPJAMHATHI BEPIINH KyOa 1
MPSIMOYTOJIBHOTO Mapasuielienureia

o Onepuposamov nOHAMUAMU
0eKapmosvl KOOPOUHAMbL 8
npocmpancmee, 6eKmMop, MOOYilb
8eKMOopa, paseHCME0 8eKnopoas,
KOOPOUHAMbL 6eKMOPA, Y20
MedAHCOY BeKMOPAMU, CKATAPHOE
npousseoeHue eKmopos,
KOJLIUHeapHble 8eKMOpbl,

e HAXOOUMb PACCMOSAHUE MENHCOY
08YMSL MOUKAMU, CYMMY
8EKMOPO8 U NPoU38edeHUe
BEKMOPA HA YUCTLO, Y20l MEeHCIY
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8eKmMopamu, CKAIApHoe
npouseedeHue, pacKkiaobléams
8EKMOP NO 08YM
HEKOJLIUHEeAPHbIM 6EKIMOPAM,

e 3a0asame NIOCKOCHIb
ypaeHeHuem 6 0eKapmosoll
cucmeme KOopouHam,

e pewams npocmetiuiue 3a0aiu
86e0eHUeM 8eKMOPHO20 ba3uca

OnuceIBaTh OTACIBbHBIC BhIJAOIIHNCCS
PE3YIbTaThI, IIOJTYYCHHBIC B XO04€
Pa3BUTHA MAaTCMATHUKH KaK HAYKH,

e [Ilpeocmasnamo éxnao
BbIOAIOUWUXCS MANEMANUKOS 8
pazeumue Mamemamury U UHbLX

10. UcTopus 3HATh IIPUMEPHI MATEMaTUYECKUX HayuHulX obaracmetl;
MaTeMaTHKH OTKPBITUI U UX aBTOPOB B CBSI3U C *  NOHUMAMb POJb MAMEMAMUKU 8
OTEYECTBEHHOUN U BCEMUPHOU UCTOPUEH; paszsumuu Poccuu
MMOHUMATh POJIb MATEMAaTUKHU B PA3BUTHH
Poccun
[IpuMeHsATh U3BECTHBIE METOIBI MIPU e Hcnonvzoeams ocHOBHbLE
PELICHUH CTaHAAPTHBIX MAaTEMATUYECKUX MemoOobl 00Kazamenbcmada,
3a/1a4; npoBoOUMsb 00KA3AMENbCMBO U
3aMeyath U XapaKkTepU30BaTh BLINOJIHAMb ONPOGEPHCEHUE,
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B NPUMEHAMb OCHOBHbLE MEMOoObl
OKpYKarOIEH 1eVCTBUTEIILHOCTH; PEeULeHUSL MameMamudecKux
MPUBOAUTH MPUMEPHI MATEMATHYECKUX 3a0au;
3aKOHOMEPHOCTEHN B IPUPOJE, B TOM HA OCHOBE MAMEMAMUYECKUX
11. Metoant YHUCIIE XapaKTePU3YIOIINX KPacoTy U 3aKOHOMEpHOCmel 8 NpUpooe
MATeMATHKH COBEPILEHCTBO OKPYKAIOIIET0 MUpa U xapaxmepu3zo6ams Kpacomy u

IIPOU3BEJICHU NCKYCCTBA

COBEPUIEHCTNBO OKDYHCAIOWE20
MUPA u npou3eedeHull
ucKyccmea,

NPpUMeHSIMb npocmetiuiue
npoSPamMMHble CPeOCmed U
NEKMPOHHO-
KOMMYHUKAYUOHHbLE CUCEMbL
npu peweHuy Mamemamuyeckux
3a0ay

2. Conep:xkanue TeM ydeOHoro npeamera «MaremaTuka: ajredpa u HaqyaJja
MaTeMaTH4YeCKOro aHa/In3a, reomerpusi» ba3oBblii ypoBeHb

2.1 Anredpa u HayaJ1a MAaTEMaTHYEeCKOI0 AHAJIH3A
IloBTOpeHnue. Pemenue 3a1a4y ¢ KCMOIL30BAaHUEM CBOMCTB YHCEN U CUCTEM CUUCIICHHUS, ISTUMOCTH,
JIOJIEN M YacTeH, MPOLEHTOB, MOJYJIEN yucen. Pemenne 3a1a4y ¢ UCIOJIb30BaHUEM CBOMCTB CTENEHEN U
KOpHEeH, MHOTOYJIEHOB, TPe0Opa30BaHNil MHOTOUIEHOB U IPOOHO-PAIlMOHATIBHBIX BBIPAXKEHUH.
Pemenue 3aga4d ¢ HCnoyib30BaHUEM I'payCHOU MephI yriia. Moiynb yucia u ero cBoiictea. Pemenue
3a/la4 Ha ABMKCHHUE U COBMECTHYIO paOOTy C MOMOIIBI0 TUHEHHBIX U KBAIPATHBIX YPaBHEHUN U UX
cucteM. Perenue 3a1a4 ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJTHOM
MEPEeMEHHOM, ¢ MPUMEHEHUEM N300paKeHHs YUCIOBBIX TPOMEXKYTKOB. Perienue 3amad ¢
WCIIOIH30BaHUEM YUCIIOBBIX (DYHKIMHA U UX TpaduxoB. Mcnonb3oBanne CBONCTB U rpadukoB
JMHEHHBIX ¥ KBAJPATHUYHEIX (YHKIMH, 0OPaTHOH MPOMOPIHOHATEHOCTH ¥ QYHKIMH y = VX.
I'paduaeckoe perneHne ypaBHEHHI 1 HEPABEHCTB.
Tpuronomerpuueckasi OKpY:KHOCTb, paduanHasn mepa yeia. CHHYC, KOCUHYC,
TaHI€HC, KOMAH2eHC IPOU3BOIBHOrO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO U CIEACTBUSA
13 Hero. 3HaueHUs TpUuroHoMmerpuieckux ¢yHkuit ais yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.
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(m pam). Dopmynvi crodicenuss mpueconomempuseckux Qyuxkyuil, hopmynvt npusederus, hopmyvl
080UIHO20 apeyMeHma.

Hysmn ¢pyHKUMH, TPOMEKYTKH 3HAKONOCTOSIHCTBA, MOHOTOHHOCTDb. Hanbonbliiee 1 HauMeHblee
3HayeHue Gynkuuu. [lepuoanyeckue pynkunu. YeTHOCTh M HEUeTHOCTH QYHKIMH. CrodwcHbie
dyHKyuu.

Tpuronomerpuveckue GyHKUMHU y=Sin X, y=cos X, y=tg x . @ynxyusa y=ctg x . CBolcTBa U rpapuKu
TPUTOHOMETPUUECKHUX (YHKIIHI. APKKOCHHYC, apKCHUHYC, ApKTAaHT'€HC YUCIIa. APKKOMAH2eHC YUCa.
IIpocreiimme TpUroHoMeTpuYecKHe ypaBHeHHs. PellieHne TpuroHoMeTpuyecKux

ypaBHeHUu. Obpammusie mpuecoHomempuyeckue QyHKyuu, ux ceoticmea u epaguxu. Pewenue
npocmeuuux mpueoHOMempuiecKkux HepageHcma.

CreneHb ¢ AeliCTBUTEIbHBIM NIOKAa3aTeJIeM, CBOHCTBA CTeNeHM.

IIpocTeiimme nmoka3arejibHbIe YypaBHeHHs U HepaBeHCTBA. [lokazarenbHast QyHKIUS U €€ CBOMCTBA
u rpaduk.

Jlorapudgm uucia, cpoiicrBa jgorapudma. [lecatuunsiii morapudm. Yucno e. Hamypanvhoiii
noeapugm. llpeodpazoBanue gorapupmMuuecKkux BeipakeHuil. Jlorapupmuyeckue ypaBHeHus u
HepaBeHcTBa. Jlorapupmudeckas QyHKIIHS U €€ CBOMCTBA U TpaduK.

Crenennasi pyHKuMsA 1 ee cBoiicTBa u rpauk. MppanuonansHele ypaBHeHUs. Memoo unmepsanos
0711 pewieHus Hepagencma. lIpeobpazosanus epaguxos yukyuti: cogue 80016 KOOPOUHAMHbBIX OCell,
pacmsdicenue u cocamue, OmpasdceHue OmHoCUmMenbHo KoopouHamuulx ocel. I paguueckue memoowt
peulenus ypasHeHull u HepaseHcms. Pewlenue ypasnenuii u nepagencms, coo0epicaujux nepemenHyio
noo sHakom mooyas. Cucmemvl NOKA3AMENbHBIX, 102APUDMULECKUX U UPPAYUOHATILHBIX YPAGHEHU.
Cucmemvl nokazamenvHwix, 102apugpmuieckux HepaseHcms. Bzaumno oopamuvie gpynxkyuu. I paghuxu
83AUMHO 0OPAMHBIX QYHKYUL. YpasHeHus, cucmemsl ypagHeHUll ¢ Napamempom.

IIpousBoanas ¢pynkuuu B Touke. KacarenpHas k rpaduky ¢pyukiun. ['eomerpuueckuit u
(bu3nyecKuil CMBICIT MPOU3BOAHON. [Ipor3BOIHEIC AIeMEHTAPHBIX QyHKIMMA. [Ipasuna
ouggepernyuposanus. Bmopas npouzeoouas, ee ceomempuyeckuil u usuyeckuti cmvica. Ilonsarue o
HenpepbIBHBIX QyHKIMIX. Toukn sKcTpeMyMa (MakcuMyMa 1 MUHIMYyMa). MccnenoBanme
3JIEMEHTapHBIX (PYHKIMHA HA TOUKU IKCTpEMyMa, HauOoJIbllee U HaUMEeHbIlee 3HAYSeHHE C TIOMOIIbIO
MpOU3BOJIHON. [locmpoenue epaguxos Qynkyuti ¢ noMowbio npou3eoonsix. Ilpumenenue
NPOU3BOOHOU NPU peuleHun 3a0au.

IlepBooGpa3nas. I[lepsoodpasmusie sn1emenmapHulx QyHxyut. Ilnowads KpusoIuHeuHoU mpaneyuu.
@opmyna Heromona-Jleiibnuya. Onpedenennsiii unmezpai. Boruucnenue niowadeii niockux gpuzyp u
00veM08 mejl 6pawjeHus: ¢ NOMOWbI0 UHMe2pad.

2.2 T'eomeTpust

IToBTOpenue. Pemnienue 3aa4u ¢ nprMeHEHNEM CBOMCTB (pUTyp Ha MIOCKOCTHU. 3ajauu Ha
JI0Ka3aTeNbCTBO U MIOCTPOEHUE KOHTPIPUMEPOB. Mcnonb30BaHne B 3aja4ax MPOCTEUIINX JJOTHYECKUX
npaBwil. Penienne 3a1a4 ¢ UCIOJIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIIEHUH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBA3aHHBIX C YEThIpEXyrojJbHUKaMu. Pemienue 3a1au ¢
HCIO0JIb30BaHNEM (DAaKTOB, CBSI3aHHBIX C OKPYKHOCTSIMU. Pelienue 3a1a4y Ha n3MepeHus Ha IJI0CKOCTH,
BBIUUCIICHHUE JUIUH U TUIOIael. Peutenue 3a0ay ¢ nomMoubio 6eKmopos u KOOpOuHam.

Harasignasi crepeomerpusi. urypsl u ux nzobpaxenus (Kyo, nupamusa, mpusma). OcHosHbie
noHAmMuUsA cmepeomempuu u ux ceovcmea. CeueHnus Kyba u TeTpasipa.

Touka, npsiMas 1 IIOCKOCTh B POCTPAHCTBE, AaKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX. B3anmHoe
pacrosoKeHue NPSMBIX U INIOCKOCTEN B IpocTpaHcTBe. IlapasiieibHOCTD NPSAMBIX M IJIOCKOCTEH B
npocrpanctBe. 300paxkeHne npocTelinx NpocTpaHCTBEHHBIX (PUTyp Ha MIIOCKOCTU. PaccTosHus
MeXay GUTrypaMu B IPOCTPAHCTBE.

Yrusl B npocrpancTie. [lepneHanKyJIsipHOCTD NPSIMBIX M IJIOCKOCTEH.

[Tpoekuust purypsl Ha TWIOCKOCTH. [IpU3HAKH MEPICHIUKYISIPHOCTH MPSIMBIX H MJIOCKOCTEN B
npoctpancTBe. Teopema o Tpex nepneHAuKyIspax.

Mmuororpannuku. [Tapannenenunen. CoiicTBa NpsAMOYroibHOIro napaienenuneaa. Teopema
[Tudaropa B npoctpanctse. [Ipuzma u nupamua. [IpaBunbHas nupamuaa u npaBUiIbHAs NpU3Ma.
[Ipsimast nupaMuia. DIEMEHTHI IPU3MbI U MTUPaMUJIbl. BeIunciaeHue 3JIeMEHTOB MPOCTPAHCTBEHHBIX
¢buryp (pedpa, TMaroHa M, yriibl).
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Tena Bpamenusi: MUIMHAP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MIPSMOTO KPYTOBOT'O
WIAH]IPA, IPSMOTO KPYrOBOTo KoHYyca. M300pakeHue Ten BpallieHus Ha MII0CKOCTH. [Ipedcmasnenue
00 yceueHHOM KOH)ce, ceueHUs KOHYca (napaiieiibHoe OCHOBAHUIO U NPOX0O0suee yepe3 6epuitty),
ceueHus yuruHopa (napanieivHo u nepneHOuKyIsApHo ocu), cevenus wapa. Paseepmka yununopa u
KkoHyca. IIpocmetiuiue KoMOUHAYUU MHO20CDAHHUKOS U MeJl 8DAUeHUSI MeHCO)Y COOOLL.

IL1omaas MOBEPXHOCTH IIPABUIILHON IUPAMUABI U IPSMOM npu3Mel. [limomans moBepxHoCTH
MPSIMOTO KPYrOBOTO LIMIUHAPA, MPSIMOT0 KPYrOBOro KOHYyca U I1apa.

IonsiTue 06 06beme. OObeM TUPAMHUJIBI U KOHYCA, IPU3MBI U IIIMHApPA. OOBeM 1mapa.

Ilooo6Hvle mena 6 npocmpancmee. COOTHOIICHUS MEXKTY IUIOIIAIMU IOBEPXHOCTEHN U 0ObeMaMu
MOIOOHBIX TEIL.

BekTopbl 1 KOOpAUHATHI B IpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOPA HA YUCIIO, YTOJI
Mexay BekTopamu. KonmnmHeapHbie U KOMIUTaHapHbIE BEKTOPbL. CKaispHoe npouzeedeHue 6eKmopos.
Teopema o paznoscenuu 8eKmopa no mpem HeKOMniaHapHoim eekmopam. CranapHuoe npouzseoeHue
8exkmopos 6 koopounamax. Ilpumenenue 6ekmopos npu peweHuu 3a0a4 Ha HaxoAHCOeHue paccmosHull,
ONuH, naowjaoetl u 00vemos. /lgudicenus 6 nNpocmpancmee: NapaiieibHblil NepeHoc, YeHMPAIbHAL
cumMmMempus, CUMMempus OMHOCUmenbHo niockocmu, nogopom. Ceoticmea osudicenuil. Ilpumenenue
08UIICEHUTI NPU peuleHuY 3a0a4. Ypasuenue niockocmu 6 npocmpancmese. Ypasnenue cghepul 6
npocmparcmee. Qopmyna 0/ 8blYUCTIEHUS PACCMOSHUSA MeANCOY MOUKAMU 8 NPOCMPAHCEE.

2.3 BeposiTHOCTB M cTaTHCTHKA. PadoTa ¢ 1aHHBIMEI

IloBTOpenue. Pemenue 3a1a4 Ha TabaM4HOE U rpadUuecKoe MpeAcTaBIeHUE TaHHBIX.
Hcnonp30BaHne CBOMCTB U XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPETHUX, HANOOIBIIETO U
HAaUMEHBIIIETO 3HAUCHUS, pa3Maxa, OUCHepCUl.

Pewenue 3a0au na onpedenenue uacmomul u 6eposimuocmu coovimuil. Bvluucnenue eeposmuocmet 6
ONbBIMAX C PABHOBOIMONCHHIMU dNIEMEHMAPHLIMU ucxodamu. Pewenue 3aday c npumenenuem
Kombunamopuxu. Peuwenue 3a0a4 Ha 8bIYUCTEHUE 8EPOAMHOCTEN HE3ABUCUMBIX COOLIMUL,
npumeHenue hopmyivl crodiceHus geposmuocmell. Pewenue 3aday ¢ npumenenuem ouazpamm Jiliepa,
oepesa geposimuocmell, hopmyavt bepuynnu.

Vcnosnas eeposmuocmes. Ilpasuno ymHoscenus éeposmuocmeti. Qopmyna noaHoU 8eposmHOCHU.
Jluckpemnvle cayuatinele eenuuunsl u pacnpeodenenus. Hesasucumvle cnyuaiinvle genuuumbl.
Pacnpeoenenue cymmol u npouszsedenuss He3a8UCUMBIX CIYYAUHBIX BEIUYUH.

Mamemamuueckoe odcuoanue u oucnepcust Cay4atinou eenudunsl. Mamemamuyeckoe odxcuoanue u
oucnepcust CyMmul ciyyatHvlx geaudut. I eomempuyeckoe pacnpedenenue. bunomuanvroe
pacnpeoeneHue u e2o c8oLCmad.

Henpepuvignvie ciyuaiinvie senuuunsl. Ilonsmue o nnomuocmu geposmuocmu. Pasnomeproe
pacnpeodeineHue.

TlokazamenvHoe pacnpedeneHue, e2o napamempbol.

Ilonamue o nopmanvrom pacnpedenenuu. Ilapamempol HopmanvHo2o pacnpedenerus. Ilpumepol
CIYYQUHBIX 8eIUYUH, NOOYUHEHHBIX HOPMATILHOMY 3aKOHY (N02PeUHOCMb U3MePeHUll, POC 4ell08eKda).
Hepasencmeso Yebviwesa. Teopema bepnynnu. 3akon 6onvuux uucen. Bvibopounsiii memoo
usmepenus eepossmuocmeil. Ponb 3akona 601buux uucen 6 Hayke, npupooe u obujecmae.
Kosapuayus osyx cnyuatinvix eéenuyun. Ionsamue o xoaghgpuyuenme xoppenayuu. Coemecmmoie
Hab00eHUs 08YX CLYYAUHBIX 8eUdUH. BbibopouHblll KO3 Guyuenm Kopperayuu.
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3. 1.TemaTn4yeckoe NJIAHNPOBAHME C YKA3aHHEM KOJINYECTBA YaCOB, 0TBOAUMbIX HA
OCBOEHHE KAXKI0H TeMbI
Bjok: aaredopa n Hayaja MAaTEMATHYECKOT0 AHAJIHU3A

Koa-
Ne . KoHTpoJbHbIe
AABLL H3y4yaemblii MaTepuan BO paGoTHI
4acoB
10 kJacc
IToBTOpenue 3a kypc 9 kiacca 6 1
1 YucnoBble QyHKIIUU 9
2 Tpuronomerpuueckue GyHKIUU 28 3
3 TpuronomeTpudeckue ypaBHEHHUsI 15 1
4 [IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAXKEHUN 19 1
5 IIponsBogHas 40 3
[ToBTOpEHME U cucTemMaTu3alys yueOHOro Marepuasa 73 |
Kypca anreOpsl 1 Havasa aHanu3za 10 kiacca
Hroro: 140 10
11 knace
[ToBTOpenue 3a kypc 10 kiacca 4 1
6 Crenenu u kopHH. CTeneHHble QYHKINN 20 1
7 [TokazarenbHas u norapudmuueckas QyHKIUN 30 3
8 IlepBooOpazHas 1 HHTETpa 12 1
9 DeMeHTHl MaTeMaTHYECKOW CTATUCTHKH, KOMOWHATOPUKH 18 |
U TEOPUU BEPOSITHOCTEHN
10 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI YpPaBHEHHUN U 4 1
HEPaBEHCTB
[ToBTOpEHME U cucTemMaTu3alys yueOHOro Marepuasia 28 1
Kypca anreOpsl 1 Havasia aHanu3sa 11 kiacca
Hroro: 136 9
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3. 2.TemaTn4yeckoe MJIAHUPOBAHME ¢ YKa3aHUEM KOJUYECTBA 4YaCOB, OTBOAUMBIX HA

OCBOEHHE KaKI0il TEMBbI
bJok: reomerpus

Kou-
Ne . KonTposbHbie
N3yyaemblii MaTepua BO
IJIaBbl padoTsbI
4acoB
10 ksace
BBenenue. AKCHOMBI CTEpeOMETPUHU 5
1 [TapanienbHOCTh NPSIMBIX U INIOCKOCTEN 20 2
2 IlepneH quKyISIPHOCTD IPSIMBIX U IIJIOCKOCTEN 20 1
3 MHOrorpaHHuKu 13 1
6 BexkTtopsl B mpocTpaHcTBE 7 1
[ToBTOpenue kypca reomerpun 10 kiacca 5
Hroro: 70 5
11 kaace
[ToBTopenue kypca 10 kiacca 2
4 Hunuuap, KOHYC, map 17 1
5 OObembl Ten 22 2
7 Meron KOOpAMHAT B IIPOCTPAHCTBE. JIBUKEHME 15 2
[ToBTOpenue kypca reomerpuu 11 kiacca 12
Hroro: 68 5
4.1. KAJTEHJIAPHO-TEMATUYECKHWMH IIJIAH
(bJIOK AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A)
Ne [Hata npoBeneHust [pu
No napa Koin-Bo
Copepxanue yueOHOTo MaTepuana Me-
ypoka | -T'pa 4acoB
da TIaH daxr. YaHue
Iloemopenue 3a kypc 9 knacca 6
1 1.09.2020 YUucnoBbIe BBIpAXKEHUS 1
2 2.09 BykBeHHBIE BBIpaKeHUSI 1
3 3.09 BykBeHHbIE BbIpaXeHUs 1
4 7.09 YpaBHeHus 1
5 8.09 YpaBHeHus 1

16




6 | 9.09 | | Bxoanasi KOHTpoIbHAs paoTa 1
I'nasa 1. Yucnoswvie pynkyuu 9
7 §1 10.09 OnpeneneI{He YHCIOBON (PYHKIMH U 1
croco0bl €€ 3a1aHus
3 81 14.09 OnpeneneI{He YHCI0BON (PYHKIMH U 1
croco0bl €€ 3a1aHus
9 81 15.09 OnpeneneI{He YHCIOBON (PYHKIUH U 1
c1oco0bl €€ 3a1aHus
10 §2 16.09 CaoiicTBa (QyHKIUI 1
11 §2 17.09 CoiicTBa (yHKIMH 1
12 §2 21.09 CoiicTBa (pyHKIMH 1
13 §3 22.09 Ob6patnas GyHKIHSA 1
14 §3 23.09 Ob6parHas pyHKIUs 1
15 §3 24.09 Ob6parnas GyHKIHSA 1
I'nasa 2. Tpuzonomempuueckue pynkyuu 28
16 28.09 BBenenue (uriHa Tyru OKPY>KHOCTH) 1
17 §4 29.09 Yucnosas OKPYKHOCTb 1
18 §4 30.09 YucnoBast OKpY>KHOCTb 1
19 §5 1.10 YucnoBas OKpYXHOCTh Ha KOOPJIMHATHOM 1
TUIOCKOCTH
20 §5 510 YucnoBas OKpYXHOCTh Ha KOOPIMHATHOM 1
TJIOCKOCTH
71 §5 6.10 YucnoBas OKpYKHOCTh Ha KOOPJIMHATHOM 1
TJIOCKOCTH
2 710 'I'COHTpOJIbHaH padora 'J"J‘Ql 1o TeMe 1
YucjioBble PYHKINHU
23 §6 8.10 CuHyc 1 KocuHyc. TaHT€HC M KOTaHI'€HC 1
24 §6 12.10 CuHnyc 1 KocuHyc. TaHT€HC U KOTAHI€HC 1
25 §6 13.10 Cunyc u kocuHyc. TaHreHC M KOTaHT'€HC 1
26 §7. 14.10 Tpuronomerpudeckue GyHKIUU YUCIOBOTO 1
apryMeHTa
27 §7 15.10 Tpuronomerpudeckue GyHKINUU YUCIOBOTO 1
apryMeHTa
28 $8 19.10 Tpuronomerpudeckue GyHKIUU YIIIOBOTO 1
apryMeHTa
29 $8 20.10 TpuroHomerpudeckue GyHKIUU YIIIOBOTO 1
apryMeHTa
30 §9 21.10 @dopmybl IpUBEIEHUS 1
31 §9 22.10 DopMyJIbl IPUBEACHUS 1
KonrtpoubHnas padora Ne2 mo reme
32 5.11 " " 1
Tpuronomerpuyeckne PyHKIUH
33 §10 9.11 @ynkims y = sin x, e€ cBoiicTa u rpaduk 1
34 §10 10.11 @dyHKuMs y = sin x, e€ cBoicTBa U rpaduk 1
35 §11 11.11 OyHKIMS Y = €OS X, €€ CBOICTBa U rpadux 1
36 §11 12.11 @DyHKIMSA Y = oS X, e€ CBOWCTBA U rpaduk 1
37 §12 16.11 [Tepuonuunocts GyHKIMN y = sinx, y = 1
COS X
38 §13 17.11 [Ipeo6pa3zoBanus rpaduxos § :
TPUTOHOMETPUUYECKUX (DYHKLIUH
39 §13 | 18.11 [Ipeo6pa3zoBanus rpaduxos } |
TPUTOHOMETPUUYECKUX (DYHKLIUI
40 §13 19.11 [TpeoOpa3zoBanus rpadgukoB |

TPUTOHOMETPUUECKUX (QYHKIIHM
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OyHknuu y = tg x, y = ctg X, UX CBOMUCTBa

41 §14 | 23.11 1
U rpaduKu
42 §14 | 24.11 @yHkuuu y = tg x, y = ctg X, UX CBOMCTBa 1
u rpaduku
KonTpoabHnas padora Ne3 mo reme
43 25.11 "CBoiicTBa u rpaguku 1
TPUTOHOMETPUYECKUX PyHKIMi'"
I'nasa 3. Tpuconomempuueckue ypagnenus 15
44 §15 | 26.11 Apkkocunyc. Pemienne ypaBHeHus cost = a 1
45 §15 | 30.11 Apkkocunyc. Penienue ypaBHeHus cost = a 1
46 §15 1.12 Apkkocunyc. Pemienne ypaBHeHus cost = a 1
47 §16 2.12 Apkcunyc. Pemienue ypaBHenus sint = a 1
48 §16 3.12 Apkcunyc. Penienue ypaBHeHus sint = a 1
49 §16 7.12 Apkcunyc. Penienue ypaBHeHus sint = a 1
50 §17 212 ApKTaHFCIjC U apKKoTaHreHc. Pemenue 1
ypaBHEHHH tg X = a, CtgXx = a
51 §17 9.12 ApKTaHFCIjC U apKKoTaHreHc. Pemenue 1
ypaBHEHHU tg X = a, ClgXx = a
52 §18 10.12 Tpuronomerprdeckue ypaBHEHHs 1
53 §18 14.12 TpuronomeTpruyeckue ypaBHEHUs 1
54 §18 15.12 Tpuronomerprdeckue ypaBHEHHs 1
55 §18 16.12 TpuronomeTpruyeckue ypaBHEHUS 1
56 §18 17.12 Tpuronomerprdeckue ypaBHEHHs 1
57 §18 21.12 Tpuronomerprdeckue ypaBHEHHs 1
53 112 Koutpoabsnas padora Ne4 nmo reme 1
"Tpuronomerpnyeckue ypapHenus"
I'nasa 4. llpeodpazosanue mpuzonomempuiecKux eblpaxceruil 19
59 $19 | 22.12 CHHYC 1 KOCHHYC CyMMBI U Pa3HOCTH 1
apryMeHTOB
60 $19 | 23.12 CHHYC 1 KOCHHYC CyMMBI U Pa3HOCTH 1
apryMeHTOB
61 §19 | 24.12 CHHYC 1 KOCHHYC CyMMBI U Pa3HOCTH 1
apryMeHTOB
62 §19 | 28.12 CHHYC U KOCHHYC CYMMBI U Pa3HOCTH 1
apryMeHTOB
63 §20 | 29.12 TaHreHc CyMMbI M pa3HOCTH apryMEHTOB 1
64 §20 30.12 TaHreHc CyMMBI M pa3HOCTH apryMEHTOB 1
65* §20 | 14.01.21 TaHreHc CyMMbI M pa3HOCTH apryMEHTOB 1
66 §21 18.01 ®opmyIsl ABOMHOTO apryMeHTa 1
67 §21 19.01 @opMyIIBI ABOMHOTO apryMeHTa 1
68 §21 20.01 @®opmyIbl ABOMHOTO apryMeHTa 1
69 §21 21.01 @opMyJIbl ABOMHOTO apryMeHTa 1
[IpeobpazoBanme cymm
70 §22 | 25.01 TPUTOHOMETPUUYECKUX (YHKIUH 1
MIPOU3BEICHUS
[IpeoOpa3zoBanue cymm
71 §22 | 26.01 TPUTOHOMETPUUECKUX (YHKIIHI 1
IIPOU3BENICHUS
[IpeobpazoBanme cymm
72 §22 | 27.01 TPUTOHOMETPUUYECKUX (YHKLUIH 1

IMPON3BCACHUA
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[IpeobpazoBanme cymm

73 §22 | 28.01 TPUTOHOMETPUUYECKUX (YHKLIUI 1
IPOU3BEACHUS
KonTpoubnas pabora NeS no reme

74 1.02 "IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX 1
BbIpakeHui'"

75 §23 202 [IpeoOpazoBanue MpOU3BEACHUI § 1
TPUTOHOMETPUUECKUX BBIPAXKEHUN B CYMMBI

76 §23 3.02 [IpeoOpazoBanue MpOU3BEACHUI § 1
TPUTOHOMETPUUYECKUX BBIPAXKEHUN B CYMMBbI

77 §23 4.02 [IpeoOpazoBanue MpOU3BEACHUI § 1
TPUTOHOMETPUUECKUX BBIPAXKEHUN B CYMMBbI

I'naesa 5. Ilpouseoonasn 40

73 §24 .02 qHCjIOBBIG [IOCJIEI0BATEIBHOCTU U UX 1
cBoiicTBa. [Ipenen nocnenoBaTenbHOCTH

79 §24 9.02 qI/ICj‘IOBBIe H0CJIEI0BATENBHOCTH U UX 1
cpoiictBa. [Ipenen nocnenoBaTesIbHOCTH

30 §24 | 10.02 qI/ICj‘IOBBIe HOCJIEI0BATENBHOCTH U UX 1
coiictBa. [Ipenen nocnenoBaTebHOCTH

]1 §25 11.02 CymMa 6eCKOHEUHON reOMeTpHUECKON 1
IIPOrPECCUu

32 §25 15.00 CymMa 6eCKOHEUHOH reOMeTpHUECKON 1
IIPOrPeCcCUu

33 §25 16.00. CymMa 6eCKOHEUHON reOMeTpHUECKON 1
IIPOrPECCUu

84 §26 17.02 [Tpenen pynkuuu 1

85 §26 18.02 ITpenen pynkuun 1

86 §26 | 22.02 ITpenen pynkuun 1

87 §26 | 24.02 ITpenen ¢pynkuun 1

88 §27 | 25.02 Ornpeziesienre MpoOn3BOTHOM 1

89 §27 1.03 Onpenenenye Npou3BOIHOM 1

90 §27 2.03 Ornpeziesienne MPoOU3BOTHOM 1

91 §27 3.03 Onpenenenne Npou3BOIHOM 1

92 §28 4.03 Brlunciienre npon3BOoIHBIX 1

93 §28 9.03 Brruncnenue npou3BoIHbIX 1

94 §28 10.03 Brlunciienre npon3BOIHBIX 1

95 §28 11.03 Brruncnenune npou3BoIHbIX 1
KonTpoJsbnasi paéora Ne6 mo reme

96 15.03 "OnpenesieHue NPOU3BOAHOM U eé 1
BbIYHCJIeHHE"

97 §29 | 16.03 VYpaBHeHHe KacaTeIbHOU K rpapuky 1
byHKIIMN

98 §29 17.03 VYpaBHeHUe KacaTelIbHOW K TpaduKy 1
byHKIIUN

99 §29 18.03 VYpaBHeHUe KacaTelIbHOW K TpaduKy 1
byHKIUA
IIpuMeHeHne pOU3BOHON IS

100 §30 | 22.03 uccienoBaHus PYHKIMH HAa MOHOTOHHOCTb U 1
KCTPEMYMBI
[IpumeneHnue nporu3BOIHOMN 11t

101 §30 | 23.03 uccneoBaHus QyHKIM HAa MOHOTOHHOCTb U 1

HKCTPEMYMBI
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[IpumeneHnue nmporu3BOIHOMN 11t

102 §30 | 24.03 uccneoBaHus QyHKIM HAa MOHOTOHHOCTb U 1
HKCTPEMYMBI
IIpuMeHeHne NpOU3BOHOM s

103 §30 25.03 ucciaenoBanus QyHKIIUNA Ha MOHOTOHHOCTD U 1
SKCTPEMYMBI

104 §31 5.04 ITocTpoenue rpadukoB QyHKIHI 1

105 §31 6.04 [Toctpoenne rpadgukoB GyHKIMA 1

106 §31 7.04 ITocTpoenue rpadukoB QyHKIHI 1

107 §31 8.04 [Toctpoenne rpadgukoB GyHKIMA 1
KonTpoabsHnasi padora Ne 7 nmo teme

108 12.04 "IIpuMeHeHUe NPOU3BOIHOM K 1
uccjae10BaHn0 Gynkomii"
[TpumeHeHre TpOU3BOJHOMN 1Ji OTHICKAHUS

109 §32 13.04 HanOOJIBIIIET0 M HAUMEHBIIIETO 3HAYCHUN 1
HEnpephIBHON (DYHKITMH HA TPOMEKYTKE
[IpruMmeHeHne nporu3BOIHOM ISl OTBICKAHUS

110 §32 14.04 HanOOJIBIIEr0 U HAUMEHBIIICTO 3HAYCHUM 1
HENPEPBIBHON ()YHKITUU HA TPOMEKYTKE
[TpumeHneHne mpOU3BOJHOMN 1Ji OTHICKAHUS

111 §32 15.04 HauOOJIBIIIETO U HAUMEHBIIIETO 3HAYCHU I 1
HENpephIBHON (DYHKITMH HA TPOMEKYTKE
[IpruMmeHeHne nporu3BOIHOM ISl OTBICKAHUS

112 §32 19.04 HanOOJIBIIIET0 U HAUMEHBIIIETO 3HAYCHU I 1
HENPEPBIBHON ()YHKITUU HA TPOMEKYTKE

13 §32 | 2004 3aaun Ha OTHICKAHUE E{an6onbumx u 1
HAaWMEHBIIINX 3HAYCHUN BEJTUYNH

114 §32 | 21.04 3ajaun Ha OTHICKAHUE E{an60nbumx u 1
HAaWMEHBIIINX 3HAYEHUN BEJTUINH

115 §32 | 2204 3ajaun Ha OTHICKAHUE E{an60nbumx u 1
HAaMMEHBIIINX 3HAYEHUN BEJTUINH

116 §32 | 26.04 3ajaun Ha OTHICKAHUE i{an60nbmnx " 1
HAUMEHBIINX 3HAYCHUN BETHUNH
KounTtpoubHnas padora Ne 8 mo reme
"IIpuMeHeHHe TPOU3BOIHOM A5l

117 27.04 OTBICKAHUS HAN0O0JIbILIEro U 1
HAMMEHbIIEero 3Ha4YeHUu HenpepbIBHOM
bynkmun"

Iloemopenue u cucmemamu3sayus yuedH020 mamepuana Kypca anzeopot u 23
Hauan ananuza 10 knacca

111282_ §84ZS9 '(?54 ’ Tpuronomerpuueckne GyHKIUU 5

123- 6- T 5

127 13.05 PUTOHOMETPUYECKHE YPABHEHUS
[TpeoOpazoBaHre TPUTOHOMETPUIECKUX

128- 17- .

132 21.05 BeIpakeHnii. OCHOBHBIC (DOPMYJITBI 5
TPUTOHOMETPUU

113336_ 272.40_5 [TpousBogHas 4

137, 78.05 Hmozosan konmponvnaa paboma 3a Kypc )

138 ' anzeopwl u nauana ananusza 10 knacca

139 29.05 AHaJIN3 KOHTPOJIBHON pabOThI 1

140 31.05 O06o0marmuii ypox 1
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4.2.KAJIEHJIAPHO-TEMATHYECKHWH ILJIAH

(BJIOK TEOMETPUS)
No Ne [Hara Kon- | Ilpu
YPOK | MyHK | TIPOBEICHHS Conepxanue yueOHOro MaTepuasa BO Mme-
a Ta | mmaH | daxr. 4acoB | 4aHue
Beenenue S
1 1 21(')%% [Tpenmer crepeomMeTpru. AKCHOMBI CTEPEOMETPUN 1
2 2 4.09 HekoTopble cinecTBUS U3 aKCHOM 1
3 3 3.09 Pemenue 3anau Ha NPUMEHEHNE AKCHOM 1
CTEPEOMETPUH U UX CIEJCTBUI
4 11.09 Pemenue 3anau Ha NPUMEHEHNE aKCHOM 1
CTEpEOMETPUH H UX CIEJCTBUI
5 15.09 O06o0maromuii ypok 1mo teme "AKCUOMBI 1
CTEPEOMETPUM U UX CJICICTBUA"
I'nasa 1. [IapanjieJbHOCTH NPSAMBIX H MJIOCKOCTEM 20
6 4 18.09 [TapansenbHble TpsMbIEe B IPOCTPAHCTBE 1
7 s 209 [TapannensHbie TPsSIMbIE B IPOCTPAHCTBE. 1
[TapanenbHOCTh TpeX NPSMBIX
3 5 7509 [TapannensHbIe TPsSIMBIE B IPOCTPAHCTBE. 1
[TapanenbHOCTh TpeX NPSMBIX
9 6 29.09 [TapaieabHOCTh NPSIMOM U IJIOCKOCTH
10 2.10 [TapannenbHOCTh MPSIMON U TNIOCKOCTH
11 6.10 O6o6maromuit ypok no teme "IlapamienbHOCTb 1
IpsIMON U TJIOCKOCTH"
12 7 9.10 CxkpemuBaronmecs npsiMple 1
13 13.10 CKpemuBaronumecs mpsiMbie 1
14 89 | 16.10 VYTiBl ¢ COHAIIPAaBICHHBIMHU CTOPOHAMHU. YTOJI 1
MEXKy TPSIMBIMU
15 20.10 O60o6maromuii ypok mo teme "CKpenuBaronmecs 1
npsiMble. YTl MEXY NPSIMbIMH"
O06o0maromuii ypok 1mo temMam "AKCHOMBI
16 23.10 CTEPEOMETPUU U UX CIEIACTBUSA", 1
"[TapanienbHOCTh NPSMOM U IIIOCKOCTH"
KonTpoubnas pa6ora Nel no teme " AkcuoMbl
17 6.11 crepeomerpu. IlapajienbsHOCTE NPAMON H 1
IIOCKOCTH."
13 10 10.11 [TapannenpHble MIOCKOCTH. Hpm}faK 1
napajyIeIbHOCTH JIBYX IIOCKOCTEH
19 11 13.11 CBOIICTBA NapAJIIENBHBIX INIOCKOCTEN 1
20 17.11 ITapayuienpHOCTB nJIOCKOCTVeﬁ. CaoiicTBa 1
NapauIeIbHBIX TIOCKOCTEN
21 12 20.11 Terpasap 1
22 13 24.11 [Tapannenenunen 1
23 14 27.11 3aga4yn Ha TOCTPOCHUE 1
24 112 Ob6o6maromuit ypok no teme "IlapanienbHOCTb 1
MPSAMBIX U IIIOCKOCTEH"
25 412 KonTtposbnas pabora Ne2 mo reme 1
"IlapajieIbHOCTH NPAMBIX M TVI0OCKOCTEH "
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I'naBa 2. [lepneHAUKYJAPHOCTH NPAMBIX M IUIOCKOCTEH

20

[TeprieHAUKYIISPHBIE TIPSIMBIE B IIPOCTPAHCTBE.
15,1
26 6 8.12 [TapannensHble IpsIMbIC, EPIICHANKYIISIPHBIE K 1
IJIOCKOCTH
[TepnieniuKyIIpHBIE IPSIMBIE B IPOCTPAHCTBE.
27 11.12 [TapajutenpHble psAMbIE, IEPIECHAUKYIIPHBIEC K 1
IJIOCKOCTH
8 17 15.12 IIpu3Hak neprneHAUKYyJIIPHOCTH IPSIMOU U 1
IJIOCKOCTH
29 18.12 [Tpu3HaK neprneHAuKyYIIpHOCTH NPSIMOH U 1
IJIOCKOCTH
TeopeMma 0 IIOCKOCTH, NEPIIEHANKYIIPHON
30 18 | 22.12 npsimoid. Teopema o npsAMoil nepneHAUKYISIpHON 1
IJIOCKOCTH
31 25.12 IlepneHMKyIsIpHOCTb NPSIMOM U IIIOCKOCTH 1
32 19 29.12 PaccTositHue OT TOYKH J10 INIOCKOCTHU 1
33% | 20 12%;) 11 ' Teopema o0 Tpex neprneHAuKyIsIpax 1
34 20 19.01 Teopema 0 Tpex neprneHauKyIspax 1
35 20 22.01 Teopema o0 Tpex nepneHauKyIsipax 1
36 26.01 Teopema 0 Tpex nepneHauKyIsipax 1
37 21 29.01 Yroa Mexy npsiMol U INIOCKOCThIO 1
38 22 2.02 JIByrpanHsblii yron 1
39 5.02 JIByrpanHblil yroa 1
40 9.02 JIByrpaHHbIN yrou 1
41 23 12.02 IlepneH quKyIsIpHOCTB MJIOCKOCTEN 1
42 24 16.02 IIpssMOYTOJIBHBIN MTapajuIeIeIUIIE] 1
43 19.02 Pemenue 3a1a4 Ha IPSIMOYTOJIBHBIN 1
napajuieJenunes
44 26.02 ?60611121}011114171 YPOK IO TeMe } 1
[lepnieH IUKyYNSIpHOCTD NPSIMBIX U MJIOCKOCTEN"
KonTpoJubnas pabéora Ne3 mo reme
45 2.03 "IlepneHANKYJISIPHOCTD NPSIMBIX U 1
ILIOCKOCTei "
I'naBa 3. MHOrorpaHHuKH 13
46 27 5.03 ITonsitTue MHOrOrpanHuka. [Ipuzma 1
47 30 9.03 ITpusma. [Imomaas MOBEPXHOCTH NPU3MBI 1
48 30 12.03 ITpusma. Hakionnas npusma 1
49 16.03 Pemenue 3ana4 no teme "llpusma" 1
50 32 19.03 ITupamuga 1
51 33 23.03 ITpaBuiibHas nupamua 1
52 26.03 ITnoniasp NOBEPXHOCTU NPABUIILHOM UPaMMIbI 1
53 34 | 6.04 YcedeHHas nupamuia 1
54 9.04 Pemenue 3anay no reme "l[lupamuga" 1
55 13.04 Pemenue 3amgau no reme "lupamuga” 1
35- Cummerpus B npoctpancTse. [Tonsarue
56 16.04 1
37 IIPaBUIILHOIO MHOTOIPAHHMKA
57 20.04 O6o6maromuit ypok no Teme "MHororpaHHUKH" 1
53 23.04 'I'COHTponbﬂaﬂ paﬁ(')'Ta Ned4 o Teme 1
MHOrorpaHHuKHu
I'nmaBa 4. BekTopbl B IPOCTPaHCTBE 7
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59 66?2 27.04 ITonsiTue BekTopa. PaBeHCTBO BEKTOPOB 1
60 6656_ 30.04 CiiokeHue ¥ BBIUUTAaHUE BEKTOPOB 1
61 67 4.05 YMHOXEHHE BEKTOpa Ha YHCIIO 1
62 68- 705 Komnuianaphsie Bektopsl. [IpaBuio 1
69 napasuiesienuiena
63 70 11.05 Paznoxenue BeKTOpa 1o TpeM HEKOMITJIAaHAPHBIM 1
BEKTOpaM
64 14.05 O606Lua10un/n:1‘ ypok 1o Teme "BekTopsl B |
IIPOCTPAHCTBE
° "
65 18.05 KoHnTpoabHasn 'I')aﬁoTa NeS o Teme ""BekTopbl B 1
NPOCTPAHCTBE
IHoBTOpeHue Kypca reomerpuu 3a 10 kiaace 5
66 21.05 [TapanienbHOCTh NPSAMBIX U INIOCKOCTEN 1
67 25.05 IlepneHAuKyISIPHOCTD MPSAMBIX U IJIOCKOCTEHN 1
67%- 28.05 MHororpanHuKu 1
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