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Pabouas mporpamma «Matemaruka» ans oOyuatomuxcst 10-11-x kmaccoB coctas-
JeHa B cooTBeTcTBUU ¢ TpeboBanusmMu COO, ¢ yyeTom cojepkaHUsi OCHOBHOMU
oOpa3oBaTenbHO MporpaMMbl cpeaHero oodmero oodpazoanus 'BOY COIII c.
Tamienka 1 aBTOPCKON MTPOTrpaMMBbl:

1. 'eomerpusi. CoOopuuk pabouux nporpamm. 10-11 kmaccel: yueObHoe nocodue
JUIs1 001Ie00pa3oBaTeIbHBIX OpraHu3alui: 0a30BbI W YINIyOJICHHBIH ypOBHU /
[coct.: T.A.BypmuctpoBa]. M.: IIpocsemenue 2019 r.

2. Marematuka: anrebpa W Hayajga  MaTEMaTUYECKOro  aHallu3a,
TEOMETPUS. AnreOpa U Hayasia MaTeMaTHUYeCKOro aHaIM3a.
10 kmacc  (0a30BBIM W YrayOJEHHBIM  YPOBHH): METOJIUYECKOE
nocoobue gns  yuurens /  A. I'. Mopakosuu, II. B. CemenoB. —
4-e uzn., nepepad. — M.: Muemosuna, 2017.

Ilnanupyemoie pezynomamot uzyuenus yueonozo npeomema «Mamemamuka)
Ha ypoeHe cpednezo oduyezo 0opa3osanus

Jluyunocmmuoie pe3ynbTaThl O0yUYCHUS:

V' chOpMHPOBAHHOCTH MPEACTABIEHUI 00 OCHOBHBIX JTanax UCTOPHH Marema-
TUYECKON HAyKH, COBPEMEHHBIX TCHACHIIMIX €€ Pa3BUTHS M PUMCHCHHSI,

V' chOpMHPOBAHHOCTH MOTPEOHOCTH CAMOPEANU3AIMUA B TBOPYECKOU JIEATENb-
HOCTH, BBIPAXKAIOMIASICA B KPEATUBHOCTH MBIIUICHUS, HHUITUATUBE, aKTUBHO-
CTH TIpU PEIICHUU MaTeMaTUYeCKUX 3a/1ay;

v\ yMeHHE KOHTPOJMPOBATH IMPOLIECC M PE3YJIbTaT yueOHONW MareMaTHYECKOM
NEesTEIbHOCTH;

V' CmocoGHOCTh K SMOIMOHATIBHOMY M 3CTETHYECKOMY BOCHPHUSTHIO MaTeMaTH-
YeCKUX 00BEKTOB, 3aJ1a4, PEeUICHUH, PaCcCyKICHHM;

v\ OBJajieHHE HABBIKAMH COTPYIHHYECTBA CO CBEPCTHUKAMM, JETHMU MIIAJIIIETO
BO3pacTa, B3pOCIbIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-
HCCJIEI0BATENLCKOM, TPOCKTHOM U JPYTUX BUAAX JACATEIHHOCTH.

Memanpeomemmnbie pe3ybTaThl 00yUYCHUS:



c(OPMUPOBAHHOCTH MEPBOHAYAIBHBIX MPEICTABICHUNA 00 HIEAX M METOoJax
MaTEeMaTUKH KaK 00 YHUBEPCAIHHOM SI3bIKE HAYKH M TEXHUKH, CPEIACTBE MO-
JETUPOBAHUS SIBJICHUM U MPOIIECCOB;

YMEHHE BUJICTh MATEMaTHYECKYIO0 3a/ladyy B KOHTEKCTE MpPOOJIEMHON CUTya-
MU B JPYTUX TUCHUIUIMHAX, B OKPYKaIOUIEH )KU3HU;

YMEHHUE Paclo3HaBaTh JIOTMUECKH HEKOPPEKTHBIC BBICKA3bIBAHUS, OTIUYAThH
TUNOTE3Y OT (aKTa;

yMEHUE MPUMEHSATh UHAYKTUBHBIE U JIETyKTUBHBIE CIOCOOBI PacCCy X IACHUM,
BUJIETh PA3IUYHbIC CTPATETUHN PELICHHS 33/1a4;

YMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIIA B YCTHOW M MHUCHMEH-
HOM pedr, MOHUMATh CMBIC] MOCTABJICHHOW 3aJjauM, BHICTpAUBATh apryMEH-
TaINI0, MPUBOAUTH MIPUMEPHI I KOHTPIIPUMEPHI;

YMEHUE HAXOJUTh B PA3IMYHBIX MCTOUYHHUKAX HH(POPMAIINIO, HEOOXOAUMYIO
JUTSL pEIICHHs] MaTeMaTUYECKUX MpoOJieM, U TIPEJICTABIIATh €€ B HYKHOM (op-
Me;

MPUHUMATh PEIIEHNE B YCIOBUSAX HETMOJHOW U M30BITOYHOM, TOUHON U BEPO-
ATHOCTHOW MH(pOpMaLNK;

yMEHUE MMOHUMATh W KCIOJIh30BaTh MAaTEMAaTHUYECKUE CPEICTBA HATJISTHOCTH
(rpaduku, quarpaMmbl, TaOTUIBI, CXEMBI U Jp.) JUIS WIIIOCTpaIui, UHTEp-
TIpeTaIyu, apryMeHTAaIINH;

YMEHUE BBIIBUTATh THUINOTE3bI MPHU PEIICHWU YUYEOHBIX 3a]ad U MOHUMATH
HEOOXOMMOCTh UX MOATBEPKACHUS MTyTeM JJOKa3aTEIbCTB;

MOHUMAaHUE CYIIHOCTH aJITOPUTMUYCCKHUX TMPEANUCAHUN U YMCHHE JEHCTBO-
BaTh B COOTBETCTBUU C TIPEJIOKEHHBIM aJTOPUTMOM;

YMEHHE CaMOCTOSATEIHHO BBHIOMpATh M CO3/1aBaTh aJTOPUTMBI JJISl PEIICHUS
y4eOHBIX MPOOIIEeM;

yMEHUE TUIAHUPOBATh M OCYIIECTBIIATH JEATEIHHOCTD, HAITPABICHHYIO HA pe-
HIEHUE 33]]a4 UCCIIEOBATENbCKOTO XapaKTepa;

yMEHUE TUTAHUPOBATh W OIICHWBAThH PE3YyJbTaThl NEATCILHOCTH, COOTHOCHUTH

HNX C IIOCTAaBJICHHBIMH HCIAMH U XU3HCHHBIM OIIBITOM, HY6HI/I‘{H0 npeacraB-



JSITh €€ Pe3yabTaThl, B TOM YUCJIE U C UCTIOIb30BAaHUEM CPEICTB MH(pOpMALIU-

OHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTHI.

Ilpeomemmnuwie pe3ynromamer.

v
v

OBIIaZIcHHE 0a30BBIM MOHITHIHBIM amapaToM;

YMEHHUE 0XapaKTepPU30BaATh CUCTEMY KOMILJIEKCHBIX YHCEI;

YMEHHE J1aBaTh ONpEeIeseHus, (HOpMyIHpOBaTh CBOMCTBA KOPHEH, CTETIEHEH,
Jgorapu(MoB, TPUTOHOMETPUUYECKUX (PYHKIIHIA;

YMEHHE MPOU3BOJUTH TOXKIECTBEHHbIE MPEOOpPa30BaHUsl, BBIUUCIIATH 3HaAUe-
HUS BBIPAKCHH;

YMEHUE pelIaTh YpaBHEHHUs, HEPABEHCTBA C PaJUKalIaMH, CTEHEHSMH, JIOra-
pupMaMu U TPUTOHOMETPUUYECKUMHU (YHKIUSMHU B HECIOXKHBIX Clydasx (c
IPUMEHEHUEM OJHOM-IBYX (hOPMYJ U/WIIM 3aMEHBI IEPEMEHHOI), B TOM YHC-
Jie TIPY PELICHUH NPAKTUYECKUX PACUETHBIX 3a7a4 U3 OKPYKAKOLIEr0 MUpa U
13 00J1aCTH CMEXHBIX TUCUUIUINH;

yYMEHUE NPUBOJUTH NPUMEPHI PEAbHBIX SIBICHUI U MPOLIECCOB, B TOM YHUCIIE
NEPUOINYECKUX, KOJIMUECTBEHHBIEC XapaKTEPUCTUKU KOTOPBIX OMUCHIBAIOTCS C
MOMOILBIO (PYHKIUH;

UCITOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM ISl HJUTFOCTPALIMM 3aBU-
CHUMOCTEH;

oInpejeieHre 3HaYeHU PyHKIMI 10 3HAYEHUIO apTyMEHTa;

n300pakeHre Ha KOOPAMHATHOM IJIOCKOCTH T'paMKOB 3aBUCUMOCTEH, 3a/1aH-
HBIX OMKUCaHuEeM, B TaOIu4uHOU hopme 1 HopMyIIoi;

OMKCHIBAHME CBOMCTB (PYHKIMH C OMOPO Ha IrpaduKu;

YMEHUE COOTHOCUTH PEATIbHBIE 3aBUCHUMOCTH W3 OKPY>KAIOUIEH >KU3HU U U3
CMEXHBIX AUCHUIUIMH C DJIEMEHTApHBIMH (YHKUUAMH, J€Jasi BBIBOABI O
CBOMCTBAX TaKHUX 3aBHCHUMOCTEH;

OOBSICHEHHE Ha MpUMEpax CyTh METOJ0B MATEMaTUYECKOTO aHaIM3a IS HC-
cienoBaHvg (DYHKIMA W BBIYMCICHUA TUIOWAAEH QUryp, orpaHMYeHHBIX Tpa-

bukamu QyHKIUY;



BBIUKCJICHHE OOBEMOB B MPOCTEHUIINX CIy4asiX; HaXxOXKIACHHUE IMPEAETOB IO-
CJIEIOBATEIbHOCTEN B MPOCTEHIINX CIyYasx;

OOBSICHEHHE T'€OMETPUUYECKOI0 M (PU3UYECKOr0 CMBICIA MPOU3BOIAHOMN; HC-
NOJIb30BAaHUE TaOJMI] MPOU3BOJIHBIX M HMHTETPAJOB, MPAaBUJ HAXOKICHUS
IPOU3BOJHBIX CYMM, NMPOM3BEACHUSI U YAaCTHOTO; MCIOJIb30BAHUE IMOHSITHS
IPOU3BOJHON IPH ONKUCAHUU CBOMCTB (YHKIIMH (MOHOTOHHOCTH, HAaMOOJb-
1iee 1 HANMEHbIIIEe 3HAUCHHS);

YMEHHE MPUBOJUTH MIPUMEPHI MPOLIECCOB U SBJICHUIN, UMEIOIIUX CIydailHbIN
XapaKkTep;

HaXOJUTh B MPOCTEUIINX CUTyalUHUAX U3 OKPYKAIOIMIEH >KU3HU BEPOATHOCTH
HACTYIUICHHs CIIy4alHOTO COOBITHSI; COCTaBJSATh TaOJUIBl pacHpeleieHUs
BEPOSTHOCTEW;

ocylecTBiIeHNEe NHOPMALIMOHHOM MepepadOTKU 3aJ1auu, epeBo HHPopMa-
LMY HA S3bIK MATEMATUYECKUX CHMBOJIOB, ITPEACTABICHUE COIEPKAIIMX B 3a-
Jayax KOJIMYECTBEHHBIX JTaHHBIX B BuAe (Gopmyn, Tabmauu, rpadukos, aua-
rpaMM, U BBITIOJIHEHUE OOpAaTHBIX ACHCTBUN C LENbI0 U3BJI€UEHUsT UH(POpMa-
uuu u3 Gopmyii, Tabau, rpa@uKoB U JIp.;

COCTABJICHHE YMCIIOBBIX BBIPAKEHUI, YPABHEHU, HEPABEHCTB U HAXO0XKJICHUE
3HAYEHUS UCKOMBIX BEJIUYMH;

U3JI0KEHHE U O(hOpMIIEHHE PEIICHMS JJOTUYECKU TOCIEI0BATENbHO, C HE00-
XOJIMMBIMU MOSICHEHUSIMU;

UCIIOJIb30BAHUE SI3bIKA CTEPEOMETPUHM JIJIsl ONUCAHUSI OOBEKTOB OKPYKaloIlle-
ro MUpa;

YMEHHE NPUBOAUTH MPHUMEPHI pEalTbHBIX OOBEKTOB, MPOCTPAHCTBEHHbBIE Xa-
PAKTEPUCTUKHU KOTOPBIX OMHUCHIBAIOTCS C MOMOUIBI0 FTEOMETPUUECKUX TEPMHU-
HOB Y OTHOILEHHHU (IapaieIbHOCTH, NEPIIEHINKYISIPHOCTH, PABEHCTBA, I10-
n00UsI, CHMMETPUN);

pacno3HaBaHHe Ha YepTexkax U MOJEIAX IUIOCKUE U MPOCTPAHCTBEHHBIE I'€O-
METpUYECKUEe (PUTYpPbI, yMEHHE COOTHOCHUTH TPEXMEpPHbIE 0OBEKTHI C UX OIU-

CaHHEeM, YepTeKaMu, N300paKCHUSIMU;



<

yYMEHHE JaBaTh OMpeneiaeHus, (GOpMyInpoBaTh CBONCTBA MHOTOIPAaHHUKOB U
TEJI BpallCHNUs;

BBIIIOJIHEHUE T€OMETPUUYECKHUX ITOCTPOEHUM;-NIUTFOCTPUPOBAHNE METOOB Ia-
PaJUIENIBHOT O, NEPIEHAUKYIAPHOTO U IEHTPAIBHOTO IPOEKTUPOBAHNS;
IIOCTPOEHUE POCTEHIINX CEYEHNUN T€OMETPUIECKUX TEIT;

UCCIJIEJOBAaHHUE U ONHUCAHUE IPOCTPAHCTBEHHBIX OOBEKTOB;

YMEHHE HCTIOIb30BaHMs CBOMCTBA TUIOCKUX U MPOCTPAHCTBEHHBIX (PpUTyp, Me-
TOJIOB BBIYMCIICHUS UX JIMHEWHBIX 3JIEMEHTOB U YIJIOB, (DOPMYJIbI JIsl BBIUKC-
JIeHUs IUIONIA/Ied TOBEPXHOCTEN MPOCTPAHCTBEHHBIX (PUryp, GOpMybl, IS
BBIYHCIIEHUS] 00bEMOB MHOTOTPAHHUKOB U TE€J BPAILICHHUS;

BBIYMCJICHUE JUIMHBI OTPE3Ka 110 KOOPAUHATAM €r0 KOHIIOB; BBIYUCIIEHUE KO-
OpJVHAT CEPEINHBI OTPE3Ka;

OIIEPUPOBAHUE BEKTOPAMU: HAXOXKICHUE CYMMbI U Pa3HOCTH JABYX BEKTOPOB,
3aJJlaHHBIX F€OMETPUYECKH, HAXOXKICHHE BEKTOpPA, PABHOIO IIPOU3BEICHUIO
3aIaHHOTO BEKTOPA HA YHCJIO;

HaxO0KJICHUE JUIMHBI BEKTOpa, KOOPAUHAT IPOU3BEIACHUs BEKTOPA Ha YHUCIIO,
BBIYMCJIEHNE CKAISIPHOTO IIPOU3BENCHUE BEKTOPOB;

IpEeJCTaBICHUE BEKTOPOB B BUJE JIMHEHHOW KOMOHMHALIUKM TPEX BEKTOPOB,
packiaabIBaHUE BEKTOPA 10 TPEM HEKOMILJIAHAPHBIM;

JI0OKA3aTEIbCTBO T€OMETPUUECKUX TEOPEM;

UCIOJIb30BaHUE B OTHOIICHWH I€OMETPUUECKUX (UTYp TOTOBBIX KOMITbIOTEP-
HBIX [TPOTpamMM JJis MOCTPOCHUS, TPOBEACHUS SKCIEPUMEHTOB 1 HAOIIOIEHUI
Ha IUIOCKOCTH U B MPOCTPAHCTBE; MOAEIUPOBAHNE U3MEHEHUSI CBOMCTB T€0-
METPUYECKUX OOBEKTOB B JAMHAMMKE, B 3aBHCHUMOCTH OT W3MEHEHHUS Iapa-

METpPOB.



l. I[Inanupyemble npeaMeTHbIE pPe3yJabTAThI.

MaTtemaTuKa: aﬂreﬁpa H HAYaJa MaTEMAaTUYICCKOIo aHa/in3a, recoMeTpus

ba3oBblii ypoBeHb

Yriay0JeHHblii ypOBEHb

Paznen |. BoInyCKHUK HAY4YUTCS I11. BbINyCKHMK NOJY4YUT 1. BbINyCKHUK HAYYHTCS V. BbInyCKHUK MOJTYYHT
BO3MOKHOCTh HAYYHTHCH BO3MO’KHOCTb HAYYUTbCH
ILean ocBo- | J[ns wucnonb3oBaHusi B TOBCe- | A pazeumus muvluiieHus, uc- | s ycrnenrHoro npofoibkeHus | [[ns obecneueHusi 6803MO’CHO-
€HUsI TIpeA- | THEBHOHM JKM3HU M OOECHECUCHHS | NOIb306AHUSA 6 NOBCeOHesHOU | 00pa30BaHUS IO CHEHHAIBHO- | CTU YCHEUWHO20 NPOOOIHNCEeHUs
MeTa BO3MOXXHOCTH YCIICIIHOTO TMIPO- | MCU3HU U obecneyeHus 603- | CTAM, CBSI3aHHBIM C TPUKIAI- | 00pA308aHUs NO CHEYUAlIbHO-
JOJDKCHHSI OOPa30BAHMSI TIO CIIC- | MOJICHOCMU YCNeulHOo20 Npo- | HBIM UCIIOIb30BAHUEM MaTeMa- | cmsaM,  C8A3AHHbIM C  OCY-
AATLHOCTSM, HE CBSI3aHHBIM C | Q0JdiceHusi 00pazoeanuss no | THKU wiecmenenuemM HAay4Hou u uc-
MPUKIAAHBIM ~ UCIIOJB30BAHUEM | CNeYUATIbHOCHIAM, HE CBA3AH- C1e008amenbCKol  0essmelbHO-
MaTeMaTUKU HbIM C NPUKIAOHBIM UCHOJIb30- cmu 6 obaacmu Mamemamuxu
BAHUEM MAMEMAMUKU U CMEJNHCHBIX HAYK
TpeGoBanus k pe3yjabTaTam
Onemenmovt | — OnepupoBath Ha 6a30BoM | — Onepuposamv®  nousmusmu: | — CBoOOZHO  omepupoBate® | — Jlocmudicenue — pesynoma-
meopuu ypoBHe! TIOHATHAME: KO- KOHeUHOoe MHOJCecmeo, aje- MTOHSATUSIMH: KOHEYHOE mos pazoena ll;
MHOdICECME HEYHOE MHOXKECTBO, dJie- MEeHmM MHOJCecmsed, NOOMHO- MHOECTBO, 3JIEMEHT MHO- | — onepuposams  HOHAMUEM
u mamema- MEHT MHOXKECTBa, TIOJI- Jrcecmeo, nepecevenue u 00b- KECTBa,  IOJMHOKECTBO, onpeoenienusl,  OCHOBHbIMU
muuecKkou MHOECTBO, MEepeceUeHUe eOUHEeHUe MHONCECME, YUCTIO- nepeceyeHmne, 00beTMHEHUE suoamu onpeoeieHutl, oc-
J102UKU u  o0beAMHEHUE  MHO- 8ble MHOJHCECMBA HA KOOPOU- MHOKECTB,

JKECTB, YMCIIOBBIE MHOXKE-
CTBAa Ha KOOPJIWHATHON

Hamuou
unmepeai,

npAMOU,  OmMpe30K,
NOLYUHMepP8al,

U Pa3HOCTh
YHUCJIOBbIE MHOKECTBA Ha

KOOPJMHATHOU PsIMOH,

HOBHBIMU 8UOAMU meopem,

— HNOHUMAambsv Cymb KOCBEHHO-
20 ()OKaaameJlbcmea;

! 3n1ech u janee: pacno3HaBaTh KOHKPETHbIE IIPUMEPHI OOLINX TIOHATHIA 110 XapaKTEPHbIM IIPU3HAKAM, BBINOJIHAT A€HCTBUS B COOTBETCTBUM C OTPEEICHUEM M NPOCTEHIIMMHU CBOI-
CTBaMH MOHATHH, KOHKPETH3UPOBATh MPUMEPaMH O0IIHe TOHATHS.
2 351ech U jasiee; 3HATh ONpEIeIeHHE TIOHATHUS, YMETh MOSCHATH €r0 CMBICII, YMETh HCIIONb30BATh OHATHE M €0 CBOIMCTBA PHU MPOBEIEHUH PAaCcCy KIEHU, PElIeHHH 3a1a4.

% 351ech u asiee: 3HATH ONpejiesIeHKE TIOHATHS, 3HATh U YMETh 0OOCHOBBIBATH CBONWCTBA (IPU3HAKM, €CJIM OHU €CTh) MOHATHUS, XapaKTEPU30BaTh CBA3H C JAPYTMMH IIOHATHAMH, IIPE]-
CTaBJIsAsl OJJHO TOHATHE KaK 4acTh LIEJIOCTHOTO KOMIUIEKCA, HCIOIb30BATh MOHATHE U €0 CBOMCTBA IIPH MPOBEJEHUHU PACCYXKJICHHUH, 10Ka3aTeIbCTB, PELICHNH 3a/1a4.




MPSAMOM, OTPE30K, HUHTEP-
BaJI;

OoTepupoBaTh Ha 0A30BOM
YpOBHE MTOHSTUSMH:
YTBEPKJICHHE, OTPULIAHUE
YTBEP)KJICHHS, HCTHHHBIC
U JIO)KHBIC YTBEPXKICHUS,
MIpUYHHA, CIICACTBUE,
YaCTHBIN Ciydail oOmiero
YTBEPXKJICHHUS, KOHT]-
npumep;

HaxOJIUTh IEpeceYCHUE U
o0beIMHEHNUE [IBYX MHO-
JKECTB, TMPEICTaBICHHBIX
rpauyYecKyd Ha YUCIOBOMU
IIPSAMOM;

CTPOUTbL HaA YUCIIOBOH
HpHMOﬁ IIOAMHOXXECTBO
YHUCJIOBOT'O MHOXKECTBA,

3aJJaHHOE IIPOCTEUILIUMH
YCIOBUSMU;

pacno3HaBaTh  JIOXKHbBIE
YTBEPXKACHUSI, OIIMOKU B
paccyXAeHUsIX, B

TOM 4YHCJIE C UCIIOIb30Ba-
HUEM KOHTPIIPUMEPOB.

NOBCEOHEBHOU  JCUZHU U
npu  U3VYeHuu - Opyeux
npeomemos.

HCIIOJIF30BaTh UMCIIOBEIC
MHOKE€CTBA Ha KOOp/HU-
HAaTHOW MPSIMOM ISl OIHU-
CaHMs peaJbHBIX MPOLEC-
COB U SIBJICHHI;

NPOMENCYMOK C  BbIKOJIOMOU
moukou, epaguueckoe npeo-
cmasieHue MHOJNCeCms Ha Ko-
OPOUHAMHOU NJIOCKOCU,
onepuposamu HOHAMUAMU:
ymeepaicoeHue, ompuyarue
VMBEPHCOeHUsl, UCTUHHbIE U
JIOJICHbIE YMBEPHCOCHUS, NpU-
yuma, creocmeue, UACMHbILL
cayuatl 0owe2o ymeepicoeHus,
KOHmMpnpumep,

npogepsams  NPUHAOIEHCHOCTD
I1eMEeHMA MHONCECMBY,
Haxooums nepeceuyenue u 00b-
eoOuHeHue MHOIHCeCms, 6 MoM
yycie npeoCmasieHHblX 2pa-
Quuecku Ha 4UCI080U NPAMOLL
U Ha KOOPOUHAMHOU WNIOCKO-
cmuy

npogooums  00KA3amebHble
paccyscoenus 011 000CHO8a-
HUSL UCMUHHOCMU Ymeepicoe-
HUl.

NOBCEOHEBHOU JCUBHU U NpU
uzyyeHuu Opyeux npeomemos:

UCNONIL306AMb yucnosbie
MHOJCECmea HA KOOPOUHAN-
HOU NpAMOU U HA KOOPOUHAM-
HOU nAOCKoCcmu OJIsi ONUCAHUS
PealvbHblX npoyeccos U seie-
HuUl;

npogooums  00KA3amesibHble
paccysxcoenus 8  CUMYaAyusix
NOBCEOHEBHOU  JICU3HU,  NpU

OTpEe30K, HMHTEpBa, IOIYy-
WHTEpBaJ, MPOMEXYTOK C
BBIKOJIOTOM TOYKOH, TIpa-
¢dudeckoe mpeacTaBICHHE
MHOKECTB Ha KOOpJAHHAT-
HOM1 INIOCKOCTH;

— 3a7aBaThb MHOXECTBa Iepe-
YHUCICEHUEM U XapaKTepu-
CTHYECKHM CBOMCTBOM;

— OINepUpoBaTh MOHITHUSIMHU:
YTBEpXKACHHUE, OTpULIAHUE
YTBEP)KJICHHS, UICTUHHBIC U
JIOKHBIE yYTBEPKICHUS,
MpUYMHA, CIEACTBUE, YaCT-
HBII ciydai oO1rero
YTBEP)KJICHHS, KOHTPIPH-
Mep;

— TIPOBEPATH MIPUHAICK-
HOCTb JJIEMEHTa MHOXe-
CTBY;

— HaxoJUThb TepeceyeHue u
00beIMHEHNE MHOXECTB, B
TOM YHCII€ TPEICTABIICH-
HBIX TpauyecKku Ha 4Yuc-
JIOBOM TIIPSIMOM M Ha KOOp-
JTUHATHOM TNIOCKOCTH,

— TPOBOJUTH JOKa3aTeJIbHbIC
paccyxaeHus aias 00O0CHO-
BaHMS WCTUHHOCTH YTBEp-
JKIEHUN.

B noeceownesnou scusnu u npu
uzyyeHuu Opyeux npeome-
moe:

— HCIIOJIb30BAaTh YHCJIOBBIC
MHOXKXECTBA Ha KOOPpAHWHAT-

— onepupoeamsvb NOHAMUAMU
CYEeMHO20 U HeCcYemHo20
MHOoMHCcecmea,

—  NpUMeHAmb Memoo Mmame-
Mamuyeckou UHOYKyuu OJist
NpPOBEOEHUsL PACCYHCOCHUL
u ookazamenbcme u npu
peuteHuu 3a0ay.

B noeceownesnou scusnu u npu
usyuenuu Opyaux npeome-
moe:

—  UCNONIb308aMb MEOPEemuKo-
MHOJICECBEHHDIL  SA3bIK U
AZbIK JO2UKU OJI ONUCAHUS
PEAIbHbIX NPOYECcos U 56-
JIEHUll, NpU peuleHuu 3a0ay
opyeux yuebOHuIX npeome-
mos




MPOBOAUTH  JIOTUYECKHUE
pacCcy X JeHusl B CUTYyallH-
SIX IIOBCEAHEBHOM KNU3HU

peweHuy  3a0a4 U3 Opyeux
npeomemos

HOW MpAMON M Ha KOOpAM-
HAaTHOW  IUIOCKOCTH A
ONMCAHUsl pEAIbHBIX IPO-
IICCCOB U SIBJICHMIA,
MIPOBOJIUTh [TOKAa3aTeJIbHbIE
pPacCyXJIeHHUsI B CUTYalMsX
IIOBCEJHEBHON KU3HM, IIPU
peleHuy 3a1ad U3 ApYyrux
MPEIMETOB

Yucna u evi-
padiceHus

OmnepupoBaTh Ha 0a30BOM
YpOBHE TOHSTHUSIMH: IIE-

JO€ YHUCIO, JeMMOCTh
qucen, OOBIKHOBEHHAsI
IpoOBb, JECATUIHAS
IpoOb, panuoHaIBHOE
YHUCIIO,  NpUOIMKEHHOE

3HAYEHHE 4YHCJIa, YacThb,
JI0JIsI, OTHOILIEHHUE, TIPO-
IIEHT, ITOBBLIIICHUE U IIO-
HIDKEHHE Ha 3aJaHHOE
YUCJIO MPOILIEHTOB, Mac-
mrao;

orepupoBaTh Ha 0a30BOM
YpPOBHE MOHATHUSIMU: JIO-
rapudm 4yucia, TPUTOHO-
MeTpUYecKas OKpYX-
HOCTb, TpaJycHasi Mepa
yria, BeIMYMHA YIJia, 3a-
JTAaHHOTO TOYKOW Ha TpH-
TOHOMETPUYECKON
OKPY>KHOCTH, CHHYC, KO-
CHUHYC, TaHT€HC M KOTaH-

F€HC YIJO0B, HMMEIIINX
MIPOU3BOJIbHYIO  BEJINYHU-
HY;

BBINIOJIHATH apI/I(I)MCTI/I‘-IC-

Ce0000HO onepuposamsv no-
HAMUAMU. Yelloe YUCIO, Oelu-
Mocmb  yucen, 0ObIKHOBEHHAs.
0pobb, Oecsimuunas OpooOb,
PayuoHaivbHoe  YUCio,  Npu-
Onudicénnoe 3HaueHue Yucid,
yacms, 0015, OMHOULEHUE,
npoyenm, noevluieHue u no-
HUDICEHUe HA 300AHHOE YUCIO
npoyenmos, macuimao,
npUBOOUMb NPUMEPLL YUCET C
3A0AHHBIMU  CBOUCMBAMU  Oe-
AUMOCMIU,

onepuposamuo NOHAMUAMU:
Joeapugm  uucna, mpucoHo-
Mempuueckas — OKPYICHOCHb,

paouanHas u 2padycHas mepa
yena, 6enuduUnHa yend, 3a0aHHo-
20 MOYKOU HA MPUSOHOMEM-
PUYECKOU  OKPYICHOCMU, —CU-
HYC, KOCUHYC, MAHSEHC U KO-
MAaHeeHc  y2los,  UMeruux
NPOU3BONLHYIO BEIUYUHY, YUC-
naeumn;

BbINOIHAMb  apupmMemuyeckue
oeticmeusl, couemas ycmmoie u
NUCbMEHHblE NpUembsl, npume-

CBobonHO OIIEpUpPOBATH
HNOHATUAMM: HaTypaJlbHOE
YHCJI0, MHOXECTBO Hary-
pPaJIBHBIX  4YMCET, LEJI0e
YKCJI0, MHOXECTBO LIEJBIX
qucell, OOBIKHOBEHHas
Ipo0b, aecaTuyHas ApoOb,
CMEIIAaHHOE YHCJIO, PalMo-
HaJIbHOE YHCJI0, MHOKECTBO
palMOHAIbHBIX YHUCEN, HP-
paloHaIbHOE YHCIO, KO-
pEHBb CTENEHU N, JEHUCTBU-
TEIbHOE YMCII0, MHOXKECTBO
JNEHUCTBUTENBHBIX  YHCEl,
reoMeTpuyecKas HHTepIpe-
Talus HaTypaJbHbIX, Lie-
JBIX, palOHAIbHBIX, AEH-
CTBUTEJIBHBIX YUCEIT;
MOHUMaThb U  OOBSACHATH
pasHUIly MEXAy TIO3UIIN-
OHHOM M HENO3ULIMOHHOU
CUCTEMaMH 3aliCH YUCEIT;
NIEPEBOJUTh YHUCIIa U3 OJ-
HOM cHUCTeMBl 3alucH (cu-
CTEMBbl CYHCIIEHUS) B JpY-
I'yIo;

JIOKa3bIBaTh M HCIOJIb30-

HHocmuoicenue  pezynoma-
mos pazoena ll;
€c680000HO onepuposamso

YUCTIOBLIMU MHONCECNEAMU
npu peutenuu 3a0ay;
NOHUMAMb NPUYUHBL U OC-
HOBHbIE UOdeU PACUUPEHUS
YUCTIOBLIX MHOIICECE,
61a0emv  OCHOBHbIMU NO-
HAMUAMU Meopul OeauUmo-
cmu npu peweHuu Cman-
0apmHulx 3a0ay

umems 06a306vle Npeocmas-
JIeHUSL 0 MHOMCECmee KOM-
NIEeKCHbIX Yucell;

Cc680000HO BbINOJIHAMb
moocoecmeennvle  Npeoo-
PAa3o8anusi  MpucoOHOMem-
puyeckux,  aozapupmuie-

CKUX, CMeneHHblX evblpaoice-
Hu;

en1ademsv hopmynon OUHO-
ma Hvtomona;

NPpUMEHAMb NpU  peuleHuu
3a0ay meopemy o JuHel-
Hom npedcmasnenuu HOJI;
NPUMEHAMb NpU  peuleHuu




CKH€ JIEHCTBUS C LEIBIMU
U PalUOHAIBHBIMH YHC-
Jamy,

BBHITIOJHATh ~ HECJIOXKHBIE
peoOpa3oBaHus  YHUCIO-
BBIX BBIPAXXEHUM, cofep-
KaIUX CTEIeHH Yucell,
anb0 KOpPHHU U3 4YHUCEll,
1100 JorapudMbl YUCEIT;
CpaBHHMBATh pallMOHAIIb-
HBIE YHCIIa MEXKTY COOO0M;
OIICHUBATh W CPaBHUBATH
C palMOHAJIbHBIMUA YHC-
JaMH  3HAYEHHS LIEIBIX
CTEIIEHEH YHnces, KOpHEn
HATypaJIbHON CTENEeHH W3
qucen, JOrapuMoB YH-
CeJI B MIPOCTHIX CIIydasx;
n300pakaTb TOYKaMU Ha
YUCIIOBOM MPAMOU IEbIE
U pallMOHANIbHBIC YHCIIA,
n300pakaTb TOYKaMHU Ha
YUCIIOBOM MPAMOU 1EbIE
CTENEHH 4YHCeN, KOpPHU
HAaTypaJbHOM CTENEHU W3
qrcen, Jorapu@mbl 4ucen
B TIPOCTHIX CITy4asiX;
BBITIOJHATh ~ HECJIOXKHBIE
npeoOpa3oBaHUsl LIETBIX U
TPOOHO-PAIMOHATBHBIX
OYKBCHHBIX BBIPOKCHUH;
BBIpaXaTh B MPOCTEHIINX
CIy4asiXx U3 paBEHCTBa
OJIHy NIEPEMEHHYIO uepe3
ApYTHE;

BBIYHCIIATH B TPOCTBIX

HASL NPU HeoOXO00UMOCMU Gbl-
yucaumenbHvle yCmpoucmea,
HAxXo0umov  3HAYeHUsi KOPHs
HamypaivHoU CmeneHu, cme-
neHu ¢ payuoHAIbHLIM NOKA-
3amenem, 102apu@ma, UcCnob-
3y NpU HEoOX0OUMOCMU Gbl-
yucIumenbHvle yCmpoucmea,
NOIb306AMbC OYEHKOU U NpU-
KUOKOU Nnpu  NpaKmuyeckux
pacuemax;

npoeoouUms N0 U3BECTHBIM
Gopmynam u npagunam npeoo-
pazosanusi OYKGEHHbIX GbIPA-
JHCeHULl, BKIIOUAIOWUX Cmene-
HU, KOPHU, 102apUu@mvl u mpu-
20HOMempuyecKue QYHKYuu,
HAX00Umy 3HAYEHUs. YUCTLOBbIX
U  OYKGEHHbIX  BbIPAJICEHUI,
ocywecmenss — Heobxooumbie
noOCMAaHO6KU U npeodopasoea-
HUs;

uzobpascams  cxemamu4ecKku
V2o, 8eIUYUHA KOMOPO2O 6bl-
pasicena 6 2padycax unu paou-
auax;

UCNONb306aMb  NPU  peuleHul
3a0a4  mabauyHvle 3HAYEHUs
MPUSOHOMEMPUYECKUX — (DYHK-
Yuti yenos;

BbINOIHAMb NEePesod GeNTUUUHDL
yena u3 paouaHHol Mepol 8
2paodycHyro u 06pamHo.

NOBCEOHEBHOU JICUSHU U npu

BaTh TMPHU3HAKU ACIUMOCTH
CYMMBl W TIPOU3BEACHUS
MIPU  BBIMTOJHEHUU BBIUKC-
JICHUI U PEILLICHUY 3a/1a4;
BBIINOJIHATH OKpYIJICHHE
palMoOHAIBHBIX U HPPAIUO-
HAJIBHBIX YMCEII C 3aJaHHOMN
TOYHOCTEIO;

CpaBHUBATh JICUCTBUTEIIb-
HbIE YHUCJIa Pa3HBIMHU CIIO-
cobamu;

YHOpSIOYMBATh YMCIA, 3a-
IMMCAHHBLIC B BHJE OOBIKHO-
BEHHOM U JECATUYHOU JIpo-
Ou, umcia, 3aIUCaHHEBIC C
WCITOJIb30BaHUEM apudMe-
TUYSCKOTO KBaJPaTHOTO
KOpHS, KOPHEH CTeneHu
OoubIIe 2;

Haxomute HOJI m HOK
pa3HBIMH CIIOCOOAMH U HC-
MOJIb30BaTh WX TPHU peIlie-
HHH 3a7a4;

BBIIOJIHATh BBIYMCIICHUS U
npeoOpa3oBaHus  BbIpaXKe-
HUM, coAepKaluxX Jeu-
CTBUTENILHBIC YHCIIa, B TOM
YHCJie KOPHU HaTypalbHBIX
CTETICHEH;

BBIMIOJIHATh ~ CTAHJAPTHbBIE
TOXJIECTBEHHBIE TIpeodpa-
30BaHUSl TPUTOHOMETpPHUUE-
CKHUX, JIOTapU(PMHUUECKHUX,
CTETMEHHBIX, HPpPaAIHOHAIb-
HBIX BBIpAKEHUH.

s3a0au Kumaiickyio meope-
My 06 ocmamkax;
npuUMeHsimb Nnpu  peuleHuu
3a0au  Manyro  meopemy
Depma,

yMemb BbINONHAMb 3ANUCDH
yucia 6 NO3UYUOHHOU CU-
cmeme CUUCNIeHUs;
npuUMeHsimob npu  peuleHuu
3a0au meopemuxo-
YuCn08ble QYHKYUU. YUCILO
u cymma Oerumenei, (hyHK-
yuto Dinepa,

npuUMeHsimb npu  peuleHuu
3a0ay yenHvle Opoou;
APUMEHAMb NpU  peleHuu
3a0a4y MHO20YNeHbl C Oeli-
CMEUMENbHLIMU U YeTbLMU
K03 puyuenmamu,
enadems NOHAMUAMU NPU-
B800UMDBLLL U HENPUBOOUMbLU
MHO2OYIeH U NPUMEHSIMb UX
npu pewienuy 3a0a,
npUMeHsimb npu  peuleHuu
3a0au OCHOGHYIO meopemy
aneeopuol;

npUMeHsimb npu  peuleHuu
3a0ay npocmetiwiue @OyHK-
Yyuu  KOMNIEKCHOU nepe-
MEHHOU Kaxk 2eeomempuuye-
cKue npeobpazoeanst




ClIy4yasx 3HAuYeHUS 4YHC-
JIOBBIX U 6yKBeHHBIX BbI-
paKEHUH, OCYIIECTBIIASA
HEOOXOIMMBIE MojCcTa-
HOBKM U TIpeoOpa3oBa-
HUS,

n300pakaTb CXeMaTh4e-
CKH yTroJI, BEJIUYHHA KO-
TOPOro BBIpa)KE€HA B Ipa-
Jycax;

OlICHUBAaTh 3HAKU CI/IHyca,
KOCHUHYCa, TAaHTEHCa, KO-
TaHreHca KOHKPETHBIX
YTJIOB.

NOBCEOHEBHOU  JICUSHU U
npu  usyuyeHuu - Opyeux
VUeOHbIX NPEOMEMO8:

BBINIOJIHATE  BBIYMCICHUA
Opd  pelmeHuH  3a/ad
IPAaKTUYECKOTO XapakTe-
pa,

BBIMOJIHATh ~ TpaKTU4e-
CKHE pacyeTbl C HCIOJIb-
30BaHHEM MpU HEOOXo-
JUMOCTH CIPaBOYHBIX
MaTCpraJIOB W BBIYUCIIH-
TEJIbHBIX YCTPOUCTB;
COOTHOCUTH  pEaJIbHbIC
BEJIMYMHBI,  XapaKTEepHU-
CTUKHM OOBEKTOB OKpY-
YKAFOIIIETO MUpa C UX KOH-

KPETHBIMU  YUCJIOBBIMU
3HAYCHUSIMU,
HCIIOJI30BaTh METOJIbI

uzyyeHuu
npeomemos:

opyeux  yueOHbix

BbINOIHAMb O0elUCmeusi ¢ 4ic-
JI08bIMU OAHHLIMU NpU peule-
HUU 3a0a4 NPaKmuiecko2o Xa-
pakmepa u 3a0ay u3 paziui-
HbIX obOnacmell 3HAHUU, UC-
nob3ys npu HeooxXoouMocmu

cnpagouHvle  mamepuanst U
BbIYUCTIUMENbHBLE yCmpou-
cmea;

oyerueamsv, CpasHueanb U UC-
noJjib306anib npu peuteruu
npakmu4ecKux 3a0ay qucio-
6bl€ 3HAYECHUA pealbHblx GejlU-
YUH, KOHKpemHvle HUCloBble
xapakmepucmuKku 00beKmos
OKpyarcarouieco Mmupa

B nosceomnesnoti sicusnu u npu
uzyuenuu Opyeux npeome-
Moe:

— BBIIOJHATH M OOBSICHATH
CpaBHEHME pe3yJIbTaTOB
BBIUUCIICHUH IIpU peleHUH
IIPAKTUYECKUX 3a/1a4, B TOM
qucsae NpUOIMKEHHBIX BbI-
YUCJICHUM, UCIOJIB3YS pas-
HbIE CIIOCOOBI CPaBHEHUI;

— 3aluChIBaTh, CPAaBHUBATH,
OKpYIJIATh YUCJIOBBIE JIaH-
Hble PEaJIbHbIX BEJIMYUH C
UCIIOJIb30BAHUEM  Pa3HBIX
CHCTEM H3MEpEHMUS;

— COCTaBJIsTh M OLICHUBATh
Pa3HBIMU CIIOCOOAMH  YHC-
JIOBBIE  BBIPAXKEHUSA  IIpU
pEeIIeHnn  MPAKTHUYECKUX
3aJa4 M 3a7ad W3 APYTUX
y4eOHBIX PEIMETOB




OKPYTJICHUS, TPUOIIIKE-
HUS U TPUKHJIKA TIPUA pe-
HICHUH MPAKTUYECKUX 3a-
Jlay TTIOBCEIHEBHOM KU3HU

Ypasnenua
u HepageH-
cmea

Pemats nuHeliHbIe ypaB-
HEHUSI W HEpPaBEHCTBA,
KBaJpaTHbIC YPABHEHUS;

pemate  Jorapudmuue-
CKHe ypaBHeHHs Bujaa l0g
a (bx + ¢) = d u mpocreii-
M€ HEpaBeHCTBAa BHUIA
logax<d;
pemiaTth

ypaBHEHHUS, BUAA &
(rme d mMoxHO mpexacTa-
BUTh B BHUJE CTENEHU C
OCHOBaHHEM @) M IIpo-
cTeifmue HEpaBEHCTBA
Buma a¥ < d (rme d
MOXKHO TPEACTaBUTh B
BUJIC CTETIEHH C OCHOBa-

IIOKAa3aTCJIbHLIC
bx+c— d

HHEM a);.

PUBOJIUTH HECKOJIBKO
IIPUMEPOB KOPHEH IIpO-
CTEHIIET0  TPUTOHOMET-
PpHYECKOTO YpaBHEHUS

BHIA: Sin X =a, COS X =a,
tgx=a,ctgx=a, rae a—
Ta0JIUYHOE 3HAYEHUE CO-

OTBETCTBYIOLIEH  TPHUIO-
HOMETpUYecKol  (yHK-
117078

NOBCEOHEBHOU  JHCUSHU U
npu  usyvyeHuu - Opyaux

Pewamv payuonanvuvie, noka-
3amenbHble U J02apupmuye-
CKUe ypaeHeHus U HepaseH-
cmea, npocmetuiue uppayuo-
HalbHble U MpueoHoMempuie-
CKUe ypaeHenus, HepageHcmed
U UX cucmembvi;

UCNONL3068aAMb MemoObl pelie-
HUsl YPAGHEHUIl. npugedenue K
8UOQY «Npou3zedeHuUe PpasHo Hy-
J0Y UNU «YACMHOe PABHO HY-
JI0», 3aMeHA NePEeMEHHbIX,
UCNONL306aAMb MemoO UHmep-

6anos O pewleHus Hepa-
6eHCME,
UCnonbL306aMb  2paguyecKull

MemoO 0 NPUOTUNCEHHO20
peulenus ypasHeHull u Hepa-
8eHCM8;

uzobpaxcamov Ha  MPUSOHO-
Mempu4eckou  OKPYHCHOCHU
MHOXCECm80  peueHull  npo-
cmeuwux — mpueoHomempue-
CKUX YpasHemuui U  Hepa-
6eHcms;

8bINOIHAMbL ~ OMOOp  KOpHell
VPABHEHUU UIU peuleHuti Hepa-
BEHCMB 6 COOMBEMCMEUU ¢
OONONTHUMENbHBIMU YCTIOBUAMU
U 02PaHUYEHUAMU.

CBobosHO OIIEpUpPOBATH
HOHSTHAMM: YPaBHEHHUE,
HEPaBEHCTBO, PaBHOCHIJIb-
HbIC YPAaBHEHUS U HEPaBEH-
CTBa, YpaBHEHHUE, SIBIISIO-
nieecs CIEACTBUEM IPYroro
yYpaBHEHUS, yYpaBHEHUS,
PaBHOCHUJIBHBIE Ha MHOXKE-
CTBE, PaBHOCWIIbHBIE IIpe-
00pa30BaHus ypaBHEHMIA;
pewmiatb  pasHble  BUBI
YpPaBHEHUN U HEPABEHCTB U
UX CHCTEM, B TOM 4HCIE
HEKOTOpbIE ypaBHEHUS 3-U
u 4-ii cremneHeu, ApoOHO-
panMoHaIbHBIE U UPPALUO-
HaJIbHBIE;

OBJIaJIETh OCHOBHBIMU TH-
IIaMH TI0Ka3aTEeIbHBIX, JIO-
rapupMHUUECKUX, HUpparmo-
HaJIbHBIX, CTETIEHHBIX
YPaBHEHUH U HEPABEHCTB U
CTaHJApPTHBIMH  METOJaMU
UX PELIEHUN U NPUMEHSITH
UX MPH PELICHUH 3a7a4;
IIPUMEHATH TeopeMy besy k
PELICHUIO YPaBHEHUN;
IIPUMEHATHh TeopeMy Buera
JUISL PELICHHUsS] HEKOTOPBIX
YPaBHEHUH CTENEHU BBILIE
BTOPOW;

IIOHUMATb CMBICJI TEOPEM O

—  Hocmuocenue
mos pazoena ll;

—  CB0OOOHO onpedensimb Mun
u evloupams mMemoo peuie-
HUS NOKA3aMeNbHbIX U JIO-
eapugmuieckux ypasHeHul
U HepaseHcms, Uppayuo-
HANbHBIX VPAGHEHUU U He-
paeencms,  mMpuecoHoment-
PUYECKUX YPAGHEHULl U He-
paeencmas, ux cucmem,

—  CB0000HO pewiamv cucme-
Mbl TUHEUHBIX YPAGHEHU;

— pewiamsv OCHOBHble MUNbl
VPasHeHUll U HepageHcms ¢
napamempamu,

—  NpuMeHsmb npu peueHuu
3a0ay Hepagencmea Ko-
wu — bynakosckoeo, bep-

pe3yibma-

HYJLIU;
— umemdv npedcmasnenue O
HepaseHcmeax MedHcoy

cpedmmu CmeneHHvimMu




npeomemos:

COCTaBIAATh M  peIIaTh
YPaBHEHHA M CHCTEMBI
YPaBHEHUH NPU PELICHUH
HECJIOKHBIX  IIPAKTHYE-
CKHX 3a7a4

NOBCEOHEBHOU HCUBHU U NpU
uzyueHuu  Opy2ux  yueOHuIX
npeomemos:

cocmasusams U pewams ypas-
HeHUsl, cucmemvl YPAGHEHUll U
HepaseHcmeéa Npu  peuleHuu
3a0au Opyeux yueOHvIX npeo-
Memos;

UCNONb306AMb  YPABGHEHUsL U
HepaseHcmea OJisk NOCMPOeHUs.
U uccnedo8anus NPoOCMeuuux
Mamemamuyeckux — mooeiell
PEeanbHbIX cumyayuii ui npu-
KIAAOHBLX 3004,

yMemb  UHMEPNPemuposams
NONYYEHHbI  NpU  peuleHuu
VDABHEHUsl, HEPABEHCMBA WU
cucmemvl pe3yibmam, OYeHU-
eamov €20 npagoonooodue 8
KOHmMeKcme 3A0aHHOU pedib-
HOU cumyayuu uiu npuxiao-
HOU 3a0ayu

PaBHOCHUJIBHBIX U HEpaBHO-
CUWJIBHBIX MPEOOPa30BAHUAX
YpaBHEHUH U YyMEThb HX JO-
Ka3bIBaTh,

BJIQJIETh METOJIaMHU pellle-
HUS ~ ypaBHEHUM, Hepa-
BEHCTB M UX CHUCTEM, YMETh
BBIOMpATh METOJ| PELICHUS
1 000CHOBBIBATH CBOW BBI-
6op;

UCIIOJIb30BaTh METOJ HWH-
TEPBAJIOB IS PEIICHUs He-
paBEHCTB, B TOM YHCIE
JIpOOHO-PALIMOHANIBHBIX U
BKJIIOUAIOLTUX B ce0s uppa-
[IUOHAJILHBIC BRIPAKCHUS;
pemiate  anredpandyeckue
YpaBHEHHUS U HEPaBEHCTBA
U UX CHUCTEMBI C IMapaMer-
pamMu anreOpauveckuMm U
rpauIecKuM METOIaMH;
BIIQJIETh PAa3HBIMU METO]Ia-
MU JOKa3aTeNnbCcTBa Hepa-
BCHCTB;

pemats ypaBHEHHUS B IIe-
JBIX YKCIAX;

n300pakaTh MHOXKECTBA Ha
MJIOCKOCTH, 3a/laBaeMble
YpaBHCHUSMH, HEpaBeH-
CTBaMH M UX CHCTEMaMHU;
¢B00OOIHO HCII0JIb30BaTh
TOXJIECTBEHHBIE TIpeodpa-
30BaHUs TIPU  PEIICHUU
YPAaBHEHUN M CUCTEM ypaB-
HEHUI




B noeceomnesnotl sicusnu u npu
uzyuenuu Opyeux npeome-
Moe:

— COCTaBIATH W  peuarb
YpaBHEHHUs, HEPABEHCTBA,
UX CHCTEMBI IPU PELICHUU
3aa4  JAPYyrux  y4eOHBIX
IIPEIMETOB;

— BBINOJHATH OLEHKY IIpaB-
Jomnoaoduss  pe3yibTaToB,
II0JIy4a€MBbIX IIPH PELIECHUU
pa3IMYHBbIX ypaBHEHUH, He-
PaBEHCTB U UX CHCTEM IIpU
pelieHnn 3ajad  APYTrux
y4eOHBIX IPEMETOB;

— COCTaBIsATH W  peuiarhb
YpaBHEHUS U HEPABEHCTBA
C MmapaMeTpaMy IpH pelle-
HUU 33Ja4 JIPYTuX y4eOHBIX
IIPEIMETOB;

— COCTaBJIATh ypaBHEHHUE, He-
PaBEHCTBO WJIM UX CUCTEMY,
ONKCHIBAIOIIUE  PEATBHYIO
CUTYyallMl0 WM MpHUKIaJI-
HYI0 3a7ady, WHTEpPIpPETH-
poBaTh IOJyYEHHBIE pe-
3yJIbTaTHI;

—  HCIONb30BaTh MPOTrpamMM-
HbI€ CpeACTBa IpHU pelle-
HUU OTHAEIBHBIX KJIACCOB
YPAaBHEHUI 1 HEPABEHCTB

Dyuxyuu — OmnepupoBaTb Ha 0a30BoM | — Onepuposéamv — nouwsmusmu. | — Bnanerb MOHATUAMHU: 3aBU- | — Jocmudicenue — pe3yibma-
YpOBHE TIOHATHUSMHU: 3a- 3A8UCUMOCMb BEIUYUH, QVHK- CUMOCTh BENWYMH, (YHK- mog pazoena II;
BHUCHMOCTh BEJINYNH, Yus, apeymeHm u 3HaueHue I¥sI, ApTYMEHT ¥ 3HAYCHHE




byHKIMSI, apryMeHT |
3HaYeHue (QyHKUIUH, 00-
JacTb  OMNpeAeNeHUs U
MHOKECTBO 3HAYEHUI
byHKIMKA, TpapuK 3aBU-
cuMocTH, rpaduk (QyHK-

nuu, Hylmd QyHKOUH,
IPOMEXYTKH  3HAKOIO-
CTOSIHCTBA, BO3pacTaHUE

Ha YHMCIIOBOM IIPOMEXYT-
Ke, yObIBaHME Ha 4YMCIO-
BOM IIPOMEXKYTKE,
HauOoJpIIee U HaMMEHb-
niee 3HadeHue (YHKIUU
Ha YUCIOBOM IPOMEXKYT-
Ke, MepUONYECKast
byHKIMS, IEPUOT;
omnepupoBaTh Ha 0A30BOM
YpOBHE HOHITHUSMH: MpS-
Mast U oOpaTHasi MpoIop-
IIMOHAILHOCTE JIMHEWHAs,
KBaJpaTU4Hasi, Jorapud-
MUYecKasi U IOKa3aTelb-
Hast (DyHKIUH, TPUTOHO-
MeTpuyecKue QyHKIUH;
pacrio3HaBaTh  rpaduKu
AIIEMEHTAPHBIX (PYHKIUIA:
psIMOi U 0OpaTHOM TIPO-
NOPLUOHAIBHOCTH,  JIU-
HEWHOM, KBaJpaTU4YHOM,
JorapupmMHUUECKOd U TO-
KazaTenpHOM  (yHKUUH,
TPUTOHOMETPUUECKHUX
byHKIINI;

COOTHOCHUTH rpaduku
AIIEMEHTAPHBIX (DYHKIHIA:

@ynxyuu, obracmev onpeoene-
HUA U MHOMNCECMBO 3HAYEHUU
@Qynxyuu, epagux 3a8uUcumo-
cmu, epagux Gyukyuu, Hyau
@YHKYUU, NPOMENCYMKU 3HA-
KONOCMOSIHCMBA, 803PACMAHUE
HA YUCTIOBOM  NPOMEICYNIKE,
yOvl8aHUE HA YUCIOB0OM HPO-
MedicymKke,  Hauboivulee U
Haumenvuiee 3HayeHue @QyHK-
YUU HA YUCTIOBOM NPOMENCY-
Ke, nepuooudeckas @QyHKyus,
nepuoo, Yemuas u HedemHas
@yuryuu;

onepuposamu NOHAMUAMU:
npsmas u 0opamuas nponop-
YUOHATBLHOCY, JIUHelHas,
Keaopamuuuas, nozapugmuye-
CKas U NOKA3AMenbHAasl (PyHK-
yuu,  MPUCOHOMEMPUYECKUE
dynxyuu;

onpedensimsv 3HAYeHUe @OYHK-
Yuu No 3HAYEHUr apeyMeHmda
npu pasiuuHbLIX Cnocooax 3a-
Oanus QhyHKyuu;

cmpoums 2papuKu u3y4yeHHbIX
@dynxyuii;

ONuUCHIBAmMb No 2papuky u 8
npocmeuwux cay4asx no gop-
Mylle nosedeHue U CeolUCmed
@yHKyull, Haxooums NO 2pa-
Quxy @ynxyuu Haubonvuue u
Haumenblue 3Ha4eHUs,
cmpoums  3CKU3  epaguka
@yHkyuu, yoosremeopsroueli
npuBeodeHHoMy Habopy YC108uUll

byHKIIMKA, 00MacTh ompee-
JIEHUS] U1 MHO>KECTBO 3Haue-
HUW (yHKIMH, Tpaduk 3a-
BUCUMOCTH, Tpaduk (yHK-
UM, HYIH (QYHKLUHU, TPO-
MEXYTKH  3HaKOIIOCTOSIH-
CTBa, BO3PACTaHME Ha YUC-
JIOBOM IIPOMEXKYTKE, YOBI-
BaHUE Ha YHUCIOBOM IIpO-
MEXYTKe, HauOombllee W
HalMEHbLIee 3HaYeHHE
(YyHKIIMM HAa  YHCIIOBOM
IPOMEXYTKE, IepHOoaNYe-
ckag (QyHKUUS, IEpPHOJ,
YyeTHass M HeuyeTHas (yHK-
LIMU; YMETh IPUMEHSTb 3TH
MOHATHUS TPU PELICHUU 3a-
nad;

BJIaJIeTh NOHATHEM CTEIEH-
Hasi (QYHKLUHSA; CTPOUTH ee
rpaduk U yMeTh MpuMe-
HATH CBOMCTBA CTENEHHOU
(GYHKIMM NIpU pEeUIeHUH 3a-
nau;

BJIQ/IETh TOHATUSMHU IOKa-
3areiabHas (QYHKLHS, DKC-
IIOHEHTA; CTPOUTh MX TIpa-
GuKM U yMeTb NPUMEHSTH
CBOMCTBA  IIOKA3aTEJIbHOU
GYHKIMY TIpU peUIeHUH 3a-
nau;

BJIQ/IETh TOHSTHEM JiOra-
pubmudeckas  QYHKIUS;
CTPOUTH €€ rpaduk 1 yMeTb
IIPUMEHATH CBOWCTBA JIOTa-
pupmuueckod  QyHKIUH

enaoemv NOHAMuUEM
ACUMNMOMbL U YMemb €20
npUMeHAmb Npu  peuleHuu
3a0ay;

NpUMeHAmb  Memoovl  pe-
wienuss npocmeiux Oug-
Gepenyuanvublx ypasHeHuil
nepeozo u 8mMopo2o nopso-
K08




psIMOt U 0OpaTHOM TIPO-
MOPLMOHATBHOCTH,  JIU-
HEUHOM, KBaJAPAaTHUYHOM,
norapuMuUecKord U To-
Ka3aTeabHOM  (YHKIIUH,
TPUTOHOMETPHUYECKHIX
byHKIMA ¢ GopMynamu,
KOTOPBIMH OHH 33/1aHBI;

HaxoJUTh MO TpauKy
NpUOIMKEHHO  3HAYCHUS
byHKIMM B 33IaHHBIX
TOYKAaX;

ompeneniaTb Mo rpaduky
cBoiictBa (yHKIMH (HY-
JH, TPOMEXYTKH 3HaKO-
MIOCTOSIHCTBA, TPOMEXKYT-

K1 MOHOTOHHOCTH,
HauOoJbIINE u
HalMEHBIINE 3HAYECHUS U
T.1L.);

CTPOMUTH 3CKU3 Tpaduka
GyHKLIMH, yIOBIETBOPS-
01171 IIPUBEJICHHOMY

Habopy ycnoBui (Tpo-
MEXYTKHA BO3pacTaHusi /
yObIBaHHUA, 3Ha4YeHue
GyHKIIMM B 3a/laHHOU
TOYKE, TOYKU IKCTpEMy-
MOB H T.JIL.).

NOBCEOHEBHOU  JHCU3HU U
npu  u3yueHuu - Opyeux
npeomemos:

OTpeAeNATh Mo rpadukam
CBOMCTBA PEABHBIX IPO-

(npomedsicymku go3pacma-
HUs1/y0bl8aHUs, 3HaueHue
@yHKYUuU 8 3a0AHHOU MOUKe,
MOYKU IKCMPEMYMOS, ACUMN-
momol, HyIU QYHKYUU U M.0.);
pewams  YypagHeHus,  Npo-
cmetiwiue cucmemvl ypasHe-
HUUl,  UCNONBL3YSL  CBOUCMBA
@yHKYyULl U Ux epaguxos.

NOBCEOHeBHOU JHCUBHU U NpU
usyuenuu  Opyeux  y4yeOHbIX
npeomemos:

onpedensimb no epagukam u
Ucnonb308ams OISl peleHus.
NPUKIAOHLIX 3A0ay CBOUCEA
PeanbHbIX Npoyecco8 U 3d6u-
cumocmeil  (Haubonvuiue U
Haumenvbluiue 3HAYEHUs, NpPO-
MEJNCYMKU ~ BO3DACMAHUL U
yobl8anuss QQyHKyuu, npome-
JAHCYMKU — 3HAKONOCMOSIHCEA,
acumnmomol, nepuoo u m.n.);

UHMEPNPEemuposams c80ll-
cmea 6 KOHMeKCme KOHKpem-
HOU NPAKMUYECKOU CUMYayuu;
onpedensimv  Nno  epagpuxam
npocmeuuiue Xapakmepucmu-
KU NepuooudecKux npoyeccos
8 buono2ul, IKOHOMUKeE, MY3bl-
Ke, paouocesasu u op. (amniu-
myoa, nepuoo u m.n.)

IIpU PEIICHUH 3a/1aY;

— BJIAJIETh MOHATUSIMHU TPHUTO-
HOMETpUYECKHe (YHKIIHHU;
CTpOUTh HX Tpadukud U
YMETh IPUMEHSTh CBOHCTBA
TPUTOHOMETPHUYECKHUX
(GyHKUIMH TpU pelIeHuH 3a-
nau;

— BIAJCTh MOHSATHEM 00pat-
Hasi (PYHKIOHS; MPUMEHSITH
3TO TOHATUE MPH PELICHUU
3ajauy;

— TPUMEHATH MpPH PEUICHUH
3aa4 CBOMCTBA (YHKIIHIL:
YETHOCTh, IMEPHOAUYHOCTD,
OTPaHHYEHHOCTb;

— TPUMEHATH TPH PCEHICHUH
3aj1a4 npeobpazoBaHus
rpadukoB QyHKIUIH;

— BIAJETh TOHATHSIMH 4YHC-
JoBast MOCJIEI0BATENb-
HOCTb, apudmernyeckas u
reoMeTpHUecKasi Iporpec-
cusi;

— TPUMEHATH TPH PEHICHUH
3a/1a4 CBOMCTBA U MPU3HAKU
apudmernyeckoii u reo-
METPUUYECKOH ITPOTPECCU.

B noeceownesnou scusnu u npu
uzyyeHuu Opyeux yueOHbIX
npeomemos:

— OIpeaensTh Mo rpadpukam u
UCIONb30BaTh I pelle-
HUS TPUKIAOHBIX  3a1a4
CBOMCTBA pEANBHBIX IIPO-




IIECCOB U 3aBUCUMOCTEH

(Hambosnpie "
HaWMEHbBIIME 3HAYCHUS,
NPOMEXKYTKH  BO3pacra-

HUSl U yOBIBaHUs, IIPOMe-
YTKH 3HAKOIIOCTOSIHCTBA
U T.IL.),
UHTEPIPETUPOBATh CBOM-
CTBa B KOHTEKCTE KOH-
KpPETHOM  NpaKkTHYECKOH
CUTYalluu

LIECCOB M  3aBHCHUMOCTEH
(HanOOIBIINE W HAMMCHbB-
IIM€ 3HAYEHUs, IPOMEXKYT-
KA BO3pacTaHust U yObIBa-
HUS (DYHKIMH, TPOMEXYT-
KA 3HAKOMOCTOSIHCTBA,
ACHMIITOTBI, TOYKU IEPEru-
0a, mepuoj 1 T.IL.);
UHTEpPIPETHPOBATh  CBOM-
CTBa B KOHTEKCTE KOHKpET-
HOM IPAKTUYECKOM CHUTYa-
LUH;.

ompeneNnsaTh 1o Tpadukam
IIPOCTEUIINE  XAPAKTEPH-
CTHKH NEePUOINIECKUX
MPOIIECCOB B OMOJIOTHH,
HSKOHOMHKE, My3bIKe, pa-
JTUOCBSI3H | JIp. (AaMILTUTY-
J1a, IEPHOJT ¥ T.I1.)

Dnemenmot
Mamemamu-
uecK020
ananusza

OnepupoBath Ha 6a30BOM
YPOBHE TOHATHUSMH: TIPO-
U3BOIHAas  (YHKUUU B
TOYKe, KacaTelbHas K
rpa¢uky (GyHKIMH, IPO-
M3BOJHAS (PYHKIIMH;
OIIPEEIIATh 3Ha4YeHue
IPOU3BOHON (YHKLIHMHU B
TOYKE TIO0 H300paKEHUIO
KacaTeJIbHOH K rpaduky,
MPOBEJICHHON B 3TOW TOY-
K€;

pelaTth HEeCIOXKHbIE 3a-

Onepuposamv ~ NOHAMUAMU:
npou3BOOHAs (YHKYUU 8 mou-
Ke, KacameuvbHas K 2papuky
@yHKYuY, npou3eooHas (OyHk-
yuu,

BLIYUCTIAIMb NPOU3BOOHYIO 00-
HOYleHd, MHO20YNeHd, K8dao-
PAMHO20 KOPHSl, NPOU3BOOHYIO
CYyMMbL (DYHKYUL,

8bIUUCTIAM NPOU3BOOHbIE dle-
MEHMAPHLIX  PYHKYUtl U Ux
KOMOUHAYUL, UCNONb3YA CHpa-
B0UHbIE MAMEPUATbL,

Bnanets moHsitHeM Oecko-
HEYHO YyOBIBarOIasi T€o-
MeTpUYeCKasl POrpeccust u
YMCTI) HpI/IMCHSITB €ro HpI/I
pEIIeHUH 33]1aY;
HpI/IMeHﬂTB JJIA peIHGHI/IfI
3aJ1a4 TEOPHUIO MPEJIEIIOB;
BJIQJETh MOHATHAMH OECKO-
HeYyHo OoJyblIne U OecKo-
HEYHO MAajlble YHCIIOBEIE
MMOCIE0BATEILHOCTH 51
YMETh CpaBHUBATh OECKO-
HeyHo OoJsplIne U OecKo-

—  Hocmuocenue
moe pazoena II;

—  c60000HO 61a0emb CMmAH-
0apmHuIM annapamom ma-
memamuyeckoco  aHaIu3a
OJIs1 8bIUUCTIEHUSL NPOU3BOO-
HbIX QYHKYUU OOHOU nepe-
MEHHOU,

—  CB0O0OHO NPUMEHAMb an-
napam mamemamuiecko2o
aHanu3a O UCcre008aHus.
@GyHKYyul U nocmpoeHus
epaghuxos, 8 mom yucne uc-

pe3yioma-

Jadyd  Ha  TPUMCHEHHE uccnedosams 6 NPOCHeNuUx HEYHO MaJble MOCIIeI0Ba- Cnedo6anuss  Ha  BbINYK-
CBA3U MCIKAY IMPOMCKYT- CaAyuasax gbyHKuuu HA MOHO- TCJIIbHOCTH, Jocmbyb,

KaMd MOHOTOHHOCTH M MOHHOCY, Haxooumso BJIAJIETh TOHATHAMHU: TIPO- | — ONepuposamsv  NOHAMUEM
TOYKAMHM JKCTpEMyMa Haubonbuue U HAuMeHbliue u3BoJHAS (DYHKIIMU B TOY- nepeoodpasHoll  yHKyuu




byHKIMHA, ¢ OJHOWU CTO-
POHBI, W TPOMEKYTKAMHU
3HAKOIIOCTOSIHCTBA U HY-
JSIMU TIPOM3BOJIHOM 3TOM

(GYHKIIUK — C IPYTOM.

NOBCEOHEBHOU MHCUSHU U

npu  usyuyeHuu - Opyeux
npeomemos:

HoJB3ysAch  rpadukamu,
CpaBHUBATH CKOpOCTH

BO3pacTaHus (pocra, HO-
BBIIIICHUS, YBEIWYCHUS H
T.I.) WU CKOPOCTH YOBI-
BaHUs (MAJCHUs, CHMXKE-
HUS, YMEHBILEHUS U T.IL.)
BEIMYMH B  peEabHBIX
npoleccax;

COOTHOCUTH TpauKku pe-
JIBHBIX MPOLIECCOB U 3a-
BUCHUMOCTEH C MX OIHCa-
HUSIMM,  BKJIIOYAIOIUMHU
XapaKTEPUCTHKH  CKOPO-
CTH U3MeHEeHUs (ObICTpBIit
pOCT, TUIAaBHOE TTOHMKE-
HUE U T.I1.);

UCIOJIb30BaTh  IpaduKu
peaTbHBIX MPOIECCOB IS
pelLeHus HECIIOKHBIX
NPUKJIAJIHBIX 337134, B TOM
qucie onpezenss mo rpa-
buKy CKOpOCTh  XOJa
nporecca

3HaueHus @QYHKYui, cmpoums
epaguKru MHO204IEeHO08 U Npo-
cmeuuux PAYUOHATbHBIX
QyuKyul ¢ UCNOIB308AHUEM
annapama mMamemamuyecko2o
ananusa.

NOBCEOHeBHOU JHCUBHU U NpU
uzyueHuu  Opy2ux  yueOHuIX
npeomemos:

pewams NPUKIaoHvle 3a0ayu
u3 ouonocuu, Qu3IUKU, XUMUU,
9KOHOMUKU U Opyeux npeome-
moe, CB3aHHble C UCCe008a-
HUeM Xapakmepucmuxk pedaib-
HbIX NPOYECCO8, HAXOIHCOCHUEM
HauUOONLWUX U  HAUMEHbUIUX
3HAYeHUll, CKOPOCMU U YCKO-
PeHust U m.n.;

UHmMeEpPNpemuposanms
YeHHble pe3yIbmamsl

nony-

Ke, MPON3BOIHAs (DYHKIINH;

— BBIYUCIATH  MPOU3BOJHBIC
AIIEMEHTAPHBIX (PYHKIUH H
MX KOMOMHAIIMIA;

— wuccrnenaoBath (YHKIUU Ha
MOHOTOHHOCTh M JKCTpe-
MYMBI;

— CTpPOUTHh TpapuKd U TpHU-
MEHSTh K PEIICHHIO 3a/1ad,
B TOM YHCJIE C ITaPaMETPOM;

— BIQJETh TIOHATHEM Kaca-
TenbHas K rpaguky (QyHK-
UM U yMETh IPUMECHSTH
ero MpH PEIICHUHN 337ay;

— BIQJICTh TOHATHSIMH Tep-
BoOOpa3zHas byHKIHS,
OIIPEIECTICHHBIN UHTETPAI;

— TMPHUMEHATh Teopemy Hrbro-
toHa—-JleiiOHuLIa U ee cien-
CTBUS AJIS PELICHUs 3ajau.

B noeceownesnou scusnu u npu
uzyyeHuu Opyaux yuyeOHbIX
npeomemos:

— pemarb MPUKIATHBIC 3aj1a-
9l W3 Oumosioruu, (U3HKH,
XUMUHU, IKOHOMHUKU U JpY-
TUX TPEIMETOB, CBSI3aHHBIC
C HUCCIIEIOBAHMEM XapakTe-
PHUCTHUK MPOIIECCOB,;

—  UHTEpHpPEeTUPOBATH MOIY-
YEHHBIE Pe3yTbTaThI

07151 peuerus 3a0ay;
081a0emb OCHOBHLIMU CBe-
OeHusimMu 00  uHmezpane
Hviomona—Jletionuya u eco
npocmeuwux — npuMeHeHuU-
X,

onepuposams 8  CMAH-
OapmMHbIX CUMYayusx npo-

U3600HBIMU  BbICUUUX — NO-
PAOKO8;
yMemob  NpuMeHsmv  npu

peuweHuu 3a0ay  ceolcmed
HenpepuLeHbIX PYHKYULL,
yMemb  NpUMEHAMb  npu
peuweHuu  3a0ay  meopemul
Beuepwmpacca,

yMemb  8bINOIHAMbL — NPU-
OnUdICEHHbIE  BLIYUCTICHUS]
(MemoOovl peuienus: ypagHe-
HUll, BbIYUCTIEHUsT Onpede-
JIEHHO20 UHmMe2pana);
yMemb NPUMEeHsmb Npuio-
JHceHue  Npou3eoOHOU U
onpeoeseHHo20 UHmespaid
K peweHuio 3adau ecme-
CMBO3HAHUS,

e1adems NOHAMUAMU BMO-
pas npouzeoOoHas, GblNYK-
Jnocmy epagura GyHKyuu u
ymems ucciedosams QyHK-
YUl HA BLINYKIOCb

Cmamu-
cmuKa

u

OnepupoBath Ha 6a30BOM
YPOBHE OCHOBHBIMHU OIIHU-

Hmemv npedcmasnenue o ouc-
KPEemmubvlX U Henpepbl6HbIX CIy-

— OmnepupoBaTh OCHOBHBIMU
OIMUCATCIIBHBIMU ~ XapaKTEC-

Jlocmuoicenue
mos pazoena ll;

pe3yioma-




meopusa ee-
POAMHO-
cmei, Jao02u-
Ka u xombu-
Hamopuka

CaTeNIbHBIMH  XapaKTepu-

CTUKaMU YHCIIOBOTO
Habopa: cpenHee apud-
METHYECKOe,  MEJHaHa,

HauOoJblllee U HauMEHb-
1iee 3HaYCHUs;
ornepupoBath Ha 0a30BOM
YpOBHE TMOHATHIMH: Ya-
CTOTa M BEPOSITHOCTH CO-
OBITHSI, CIIYYaliHBIA BBI-
00p, OMBITHI C PaBHOBO3-
MOXKHBIMH  DJIeMEHTap-
HBIMH COOBITUSIMU;
BBIUUCIISTH BEPOSITHOCTU
cOOBITHII HAa OCHOBE MO/I-
cYeTa yucia UCXOI0B.

NOBCEOHEBHOU  JCU3HU U
npu  usyueHuu - Opyeux
npeomemos:

OLICHUBATh U CPaBHUBATh
B MPOCTHIX CIy4asx BEPO-
ATHOCTH COOBITHII B pe-
allbHOM KU3HMU;

YHUTaTh, COIIOCTaBJISATh,
CpaBHMBAThb, HHTEPIPE-
TUPOBATh B MPOCTHIX CITy-
yasix peaJbHbIE JIaHHBIE,
MPEJCTABIICHHBIE B BHUJIE
TaONuIl, auarpamm, rpa-
¢ukoB

YAUHBIX BEIUYUHAX U pacnpe-
OeNenusax, O He3a8UCUMOCTU
CAVUAUHBIX BETUYUH,

umemsb npeocmasgieHue 0 Ma-
MemMamu4eckom ONCUOAHUU U
oucnepcuu  CIYUAtHLIX  Gelu-
YUH;

umems npeocmasieHue o Hop-
ManvHOM — pacnpedeneHuu  u
npuMepax HOpMAlbHO pacnpe-
O€JIeHHbIX CTIYUAIHBIX GENUYUH,
NOHUMAMb CYMb 3aKOHA OO0Jb-
wux uucei U 6blOOPOUHO2O
Memooa usmMepeHuss 8eposm-
Hocmell,

umems  npeocmasieHue 00
VCIO0BHOU 8EpOSIMHOCMU U O
NOJHOU 8epOSAMHOCU, npume-
HAMb UX 8 peuleHuU 3a0a4;
umemv  npedcmaseieHue 0
BAJNCHBIX YACMHBIX 8UOAX PAC-
npeoenenuli U NPUMeHsIMs UxX 8
peuteHuu 3a0ad;

umemv npeocmasieHue o Kop-
penayul CIyuatHblX 6eIU4UH, O
JIUHENIHOU pe2pecCull.

NOBCEOHEBHOU HCUSHU U NpU
usyuenuu opyaux npeomMemos:

BbLIYUCTAML  UIU  OYEHUBAMDb
geposamuocmu coovimuii 8 pe-
ANIbHOU JCUSHU,

8bI0UpamMb  NOOX0osAWUe Me-
moobl npedcmasierus u oopa-

pUCTUKaMU YK CIIOBOTO
Habopa, TIOHATHEM TeHe-
paipHas COBOKYIHOCTb M
BBIOOPKOI1 U3 Hee;
ONEpPUPOBATH  HOHATUSIMM:
4acTOTa U BEPOSITHOCTH CO-
ObITHSA, CyMMa U TIPOU3BE-
JICHUE BEPOSITHOCTEH, BBI-
YHUCISTh BEPOSTHOCTH CO-
OBITUI Ha OCHOBE MOACYETa
YHCIIa UCXO/I0B;

BJIaJIeTh OCHOBHBIMHU IOHS-
TUSMH KOMOUHATOPUKH H
YMETh WX TPUMEHSTH IPH
peLIeHUH 3a]a4;

UMETh MpeJCTaBlieHue 00
OCHOBaxX TEOPUH BEPOSTHO-
cTel;

UMETh TPEJICTaBICHUE O
TVCKPETHBIX WM HENpPEephIB-
HBIX CIy4alHBIX BEJIMUMHAX
U pacupeieneHusx, O He3a-
BUCUMOCTH CIy4YalHBIX Be-
JIMYWH;

UMEThb MpE/CTaBIEHUE O
MaTeMaTHYeCKOM  OXMJa-
HUHA U JUCHEPCUM CIydai-
HBIX BEJIMYUH;

UMETh TIPEJICTaBICHUE O
COBMECTHBIX  pacmpeerne-
HUSX CITyYaifHBIX BEITHYNH;
NOHUMAaTh CyThb  3aKOHa
OoNBIIMX YHUCeNl M BbIOO-
pPOYHOTO MeTo/Ia H3Mepe-
HUS BEPOSATHOCTEM;

UMETh TIPEJICTaBICHUE O

umems npeocmasienue o
YEHMPAbHOU — NPeoebHOl
meopeme;

umems npeocmasienue o
8b100pOUHOM — KOIDPuyu-
eHme Koppenayuu u JuHel-
HOU pecpeccuu;

umMems npeocmasnenue o
CmMamucmuyeckux 2unome-
3ax U npogepke cmamu-
cmuyecKkou 2unomesvl, O
cmamucmuke Kpumepus u
ee yposHe 3SHAUUMOCIU,
umMems npeocmasieHue o
C8A3U  IMAUPUYECKUX U
meopemuyeckux pacnpeoe-
JeHU;

umMemv npeocmasnenue o
KOOUposanuu, 080UYHOU
3anucu, 080uU4HOM Oepese;
enademsb OCHOBHLIMU NO-
HAMUAMU meopuu 2paghos
(epagh, eepwuna, pebpo,
cmenenb 8epuiunbl, Nymov 8
epaghe) u ymemwv npume-
HAMb UX NpU peuleHuu 3a-
oau,;

umems npeocmasienue o
0epesvax u ymemsv npume-
HAMb NPU peueHuu 3a0ad,
6nademsv NOHAMUEM CBA3-
HOCMb U yMenmb NPUMEHAMb
KOMHOHEHMbl — CBA3HOCU
npu pewienuy 3a0au,

YyMemsb 0Cywecmensams ny-
mu no pebpam, o6xo0vl pe-




boOmKU OAHHbIX,

yMemsb peulamsv Hecl0NHCHbLE
3a0ayu HA NPUMeHeHUe 3aKOHA
OONbLWUX YUCel 8 COUUOIO2UU,
cmpaxoeanuu, 30pasooxpae-
Huu, obecnevyeruu 6Oe3onacHo-
Cmu HAaceleHUsi 8 ype38blualti-
HbIX CUMYAYUSIX

HOpPMaJbHOM pacmpezesne-
HUM U TIPUMEpPaxX HOpMaJlb-
HO pachpeacsieHHbIX CIy-
YalHBIX BEIIMYHH;

— HUMeTb MpPEJCTaBICHUE O
KOppeJSIIUM ~ CIy4YailHbIX
BEJIMYMH.

B noeceownesnotl srcusnu u npu
usyuenuu Opyaux npeome-
Mmoe:

— BBIYUCIATH WU OIICHUBATH
BEPOSITHOCTH  COOBITHI B
peaqbHOU KU3HU,

— BBIOMpATh METOJBI TMOJXO-
JISIIEro TPEJACTaBICHUS U
00pabOTKH JaHHBIX

bep u eepwun epaga;
umems npeocmasienue 00
IUNEPOBOM U 2AMUTLIMOHO-
60M nymu, umems npeo-
cmaeierue o0 mpyoOHOCMU
3a0a4u  HAXO0MCOeHUs 2da-
MUTLIMOHOBA NY MU,
ena0emv NOHAMUAMU KO-
HeuHble U CYemuvle MHO-
Jlcecmea u ymems ux npu-
MEHAMb NpU peueHul 3a-
oau,

VyMemb NPUMEHIMb Memoo
MaAmMemMamuyeckou  UHOYK-
yuu,

VyMemb NPUMEHSIMb  NPUH-
yun J{upuxne npu peuweHuu
3a0ay

Texcmoevie
3a0a4u

Pemars HecioXXHBIE TEK-
CTOBBIC 3a7a4d Pa3HBIX
THIIOB;

AHAIM3UPOBATh  YCIIOBUE
3a/J1aud, TpU HEoOXO0au-
MOCTH CTPOUTH [UJIsl €€
pelieHuss  MaTeMaTude-
CKYI0 MOJEIb;

IMOHUMAaTh M HCIIOJbB30-
BaTh JIJIsl PEIICHUS 3a/1a4u
uH(pOpMAIIHIO, TPEICTaB-
JIEHHYI0O B BHJIE€ TEKCTO-
BOM M CHMMBOJILHOM 3aIlu-
CH, CXEeM, TaOJul, IHa-
rpamMM, TpaduKOB, pHU-
CYHKOB;

JeicTBOBaTh IO  airo-

Pewamv 3a0auu paszueix mu-
nos, 8 Mom yucie 3a0a4u no-
BbLULEHHOU MPYOHOCMU,
8bIOUPAMb ONMUMATILHBIN Me-
Mmoo pewieHus 3a0aqu, pac-
cmMampueast pasiudHvie Memo-
obl;

cmpoums  MOOeNb  PEUEHUs]
3a0ayu, Nposooums 00Ka3a-
MmeJibHble PACCYHCOEHUsL,
pewlams 3a0aqu, mpeoyrujue
nepebopa 6apuanmos, nposep-
Ku ycnoeui, ewvlbopa onmu-
ManbHO20 pe3ynbmama,
AHAIU3UPOBAMb U UHMepnpe-
muposams  pesyibmamsl 8
KOHmMeKcme YClo8ust 3a0ayu,

— Pematp pa3zHeie 3a1a4u 1o-
BBILIEHHOW TPYIHOCTH;

— aHAIM3UpOBaThb  YCJIOBHE
3ajjaud, BBIOMpPATh OITH-
MaJbHBIH METOJ pEeUIeHUs
3aJja4uM, paccMaTpuBas pas-
JIMYHBIE METO/IbI;

— CTPOWUTHb MOJENb PEUICHUS
3aJja4M, IPOBOAMTH JOKa3a-
TeJbHBIE PACCYXJIEHUS MPHU
pEILIEHNN 3a]a4H;

— pewarb 3anadyM, TpeOyro-
mue nepedopa BapHAHTOB,
IIPOBEPKHU yCIIOBHI, BEIOOpa
ONTUMAJILHOTO PE3YJIbTaTa;

— aHaNM3UpOBaTb M HHTEp-
[IPETUPOBATh IOJTYYEHHbIE

Jlocmuoicenue
mos pazoena |l

pe3yioma-




pUTMY, COJEpIKAIIEeMYyCs
B YCIIOBUH 33/1a4H;
HCIIOJIb30BaTh  JIOTHYe-
CKHE PACCYXICHHS TIIpU
pEIICHUN 33]1a4H;
paboTath ¢ U30BITOYHBIMU
YCIIOBHSIMHU, BBIOMpas H3
Bcell wmH(pOpMaIuuU, IaH-
HBIe, HEOOXOAUMBIC JIJIs
pelIeHHs 3a/1a4H;
OCYIIECTBIISITh  HECIIOXK-
HBII TIepe0op BO3MOKHBIX
pemieHuii, BbIOMpas W3
HHUX OINTHMajJbHOE IIO
KpUTepusiM,  copmyiu-
POBAaHHBIM B YCJIOBUH;
AHAIM3UPOBATh U HUHTEP-
NPETUPOBATh  IOJIYYCH-
HbIC pEIICHUS B KOHTEK-
CTC YCJIOBHS 3aJia4yH, BbI-
OupaTh pernieHus, He mpo-
TUBOpPEUAIIHE KOHTEKCTY,
peliaTth 3a7aud Ha pacuer
CTOMMOCTH MOKYTIOK,
YCITYT, TIOC3JI0K U T.IL.;
peliaTh HEeCIOXHbIE 3a-
JlauM, CBSI3aHHBIC C J0JIe-
BBIM y4acTHEM BO BIajie-
HUU GUPMOH, Npeanpus-
THEM, HEeJIBHOKUMOCTBIO;
pemate 3aja4d Ha Ipo-
CTBIC TIPOIEHTHI (CHCTEMBI
CKHMJIOK, KOMHUCCHUH) M Ha
BBIYKCIICHHE  CIIOJKHBIX
MPOIIEHTOB B Pa3INYHBIX
CXeMax BKJIQJIOB, KpEJH-

gblOUpams peuieHus, He Npo-
mueopeuauyue KOHMeKcmy;
nepegooums npu peueruu 3a-
oauu ungopmayuro u3 00HOU
Gopmbl 8 Opyeyro, UCNONbL3YS
npu HeobXxo0uMocmu cxemol,
mabauysl, epaguxu, ouazpam-
Mbl;

B nosceonesnoii orcuzsnu u npu

usyueHuu opyaux npeomMemos:

— pewams npakmudeckKue 3a0a-

Yy u 3a0ayu u3 Opyeux npeo-
Memos

pelieHuss B KOHTEKCTE
YCIIOBHS 33/1a4H, BHIOMPAThH
pellleHus, HE IPOTHUBOpPE-
Jarnue KOHTEKCTY;

— TEPEBOAMWTH NPH PEIICHUH
3ajaun  MHpOpManMIo W3
OnHOW (OpMBI 3allUCH B
JPYTYI0, HCIOJB3YysA IpH
HEOOXOIMMOCTHU CXEMBI,
TaOnuIel, TrpaduKH, aua-
IPaMMBI.

B nosceonesnoii acuznu u npu
usyuenuu Opyaux npeome-
moe:

— pelarb IPaKTUYECKHE 3a-
Jayd M 33Ja4d U3 JPYrux
[IpeAMETOB




TOB U UIIOTEK;

pemarb  TPaKTHYECKHe
3ama4ym, TpeOyromue Hc-
MOJIb30BaHUS oTpuIa-
TEJIHBIX YHCEI: Ha Ompe-
JEJICHUe  TeMIlepaTyphl,
Ha OIpeesIEeHUE IO0JI0XKe-
HUSI Ha BPEMEHHOW OCH
(1o Hamieit 3pbl U mocIe),
Ha JBUKCHHE JICHEXKHBIX
CPEICTB (npu-
X0J1/pacxoj), Ha Ompeje-
JeHWE TIIyOWHBI/BBICOTHI
U T.IL;

UCIIOJIb30BaTh  TOHSATHE
Maciiraba I Haxoxnie-
HUSl PAcCTOSHUN M JJIUH
Ha KapTax, IUIaHaX MeCT-
HOCTH, IJIaHaX I[OMelle-
HUM, BBIKPOMKAX, IIPU pa-
0oTe Ha KOMIBIOTEpPE U
T.I1.

NOBCEOHEBHOU  JHCU3HU U

npu  usyueHuu - Opyeux
npeomemos:

pemiaTth HECJIOKHbBIE
MpakTUYeCKHe  3aJaud,
BO3HUKAIOIIAEC B CHUTYya-
IUSIX MOBCETHEBHOM
YKU3HU

TI'eomempus

OmnepupoBatb Ha 6a30BOM
YPOBHE TOHSATHSIMHU: TOY-
Ka, IpsMas, IIOCKOCTh B
IPOCTPAHCTBE, napai-
JEeTBbHOCTh M TEepIeHAN-

Onepupoeamb NOHAMUAMU.
mouka, npAamas, njioCKocmsv 6
npocmpancmee, napaiiieilb-

HOCMb U NePREeHOUKYIAPHOCD
NPAMbBIX U NIOCKOCEU,

Biagets reomerpuueckumMu
MOHATUSAMH IIPU PELICHUU
3a/1a4 U IIPOBEICHUM MaTe-
MaTUYECKHUX PACCYXKICHUM;
CaMOCTOSITENIbHO (hOpMYyJIIH-

—  HUmems npedcmasnenue 0o
AKCUOMAMUYECKOM — MemOo-
oe;

— enademv NOHAMUEM 2€0-
Mempuyeckue Mecma mo-




KYJISPHOCTh TPSAMBIX U
IJIIOCKOCTCI;
pacro3HaBaTb OCHOBHBIE
BUJbl  MHOTOTPAaHHUKOB
(mpusma, MApaMKIa,
NPSIMOYTOJIBHBIN  Mapal-
Jenenunen, Kyo);

u300paxarb HU3y4aeMble
burypsl OT pykH U C
MPUMEHEHUEM  TMPOCTHIX

YEepTEHKHBIX HMHCTPYMEH-
TOB;

JienaTh (BBIHOCHBIE)
IUIOCKUE YEePTeXH H3 PHU-
CYHKOB IPOCTBIX 00BEM-
HBIX (UTyp: BUI CBEpXY,
cOOKYy, CHU3Y,

U3BJIEKaTh HH(OPMAIIIO
0 MIPOCTPAHCTBEHHBIX
reoMeTpuueckux  ¢ury-
pax, MpeiCTaBlIEHHYIO Ha
YepTekax U pUCyHKax;
npuMeHsTh Teopemy Ilu-
(aropa npu BBIUUCICHUH
AIIEMEHTOB CTEPEOMETPHU-
4eCKUX QUryp;

HaxoJUTh  OOBEMBI U
IUIOIAAM  TIOBEPXHOCTEH
MIPOCTEUIINX MHOTOTPaH-
HUKOB C TPUMEHEHUEM
dopmyu;

pacrio3HaBaTb OCHOBHbBIE
BUJBI TN BpalleHus (Ko-
HyC, TWiIuHAp, cdepa u
wap);

HAaXOIUTh OOBEMBI WU

npuUMeHsimy Ol peuleHus 3a-
oau eceomempuyeckue ¢haxmol,
ecau ycnoeus npuMeHeHus 3a-
O0amvl 8 s6HOU hopme,

pewlams 3a0ayu HA HAXOHCOe-
HUe 2eoMempuieckux 6eIuduH
no obpazyam umu aneopum-
mam;

denamv  (8bIHOCHbIE) NIAOCKUE
yepmedsicu U3 pUCYHKO8 00beM-
HbIX ueyp, 6 mom uucie pu-
cosamvb 8UO0 cBepxy, COOKY,
CMpoums ceyeHuss MHO202pAaH-
HUKOB,

uzenekamyv,  UHMeEPHPemupo-
eambv U npeoopPaAz08bIBAMb UH-
Gopmayuro 0 2eomempuyecKux
Queypax, npedcmaeieHHyo Ha
uepmesicax;

NpUMeHsAmb  2eoMempuyecKue
Gaxmol Ons pewtenus 3a0ay, 8
mom uucie npeononazaruux
HeCKONIbKO UWA208 peuleHUs,
ONUCHIBAMb  B3AUMHOE PACHO-
JIOJICeHUe NpAMbIX U NIOCKO-
cmetl 8 RPOCMPAHCMee;
@opmyruposams ceolicmea u
npusHaKu Queyp;

00KA3bI8AMb 2e0MempuyecKue
VMBepHCOeHUs.,

61a0emv CMaHOapmHuoU Kiac-
cughuxayueil. nPoOCMpaHcmeeH-
HbIX Gpueyp (nupamuovl, npus-
Mbl, napanienienuneobl);
Haxoo0ums 00veMbl U NIOWAOU
nosepxHocmeti  2eomempuie-

pOBaTh OIpPEIEIIEHUS Teo-
METPUYECKUX (Uryp, BbI-
JIBUTATh I'MIIOTE3bl O HOBBIX
CBOMCTBAX M IIPHU3HAKAX
reOMEeTpUUECKUX GUryp Hu
00OCHOBBIBaTh HJIU OIPO-
Beprarh Ux, 0000IIaTh WU
KOHKPETU3UPOBATh PE3yJib-
TaTbl HAa HOBBIX KJaccax
¢buryp, TpoOBOAWTH B HE-
CJIOKHBIX CIIydasiX KJ1accH-
¢ukamuro ¢uryp mo pas-
JIMYHBIM OCHOBAHHUSAM;
UCCIIE/IOBATh YepTEKH,
BKJIIOYass KOMOMHAUWU (u-
I'yp, WU3BJIEKaTh, UHTEPIIpE-
TUPOBaTh W IMPEOOpPa3OBHI-
BaTh HMH(OPMALUIO, Mpel-
CTaBJICHHYIO Ha YepTeKax;
pemiath 3ajauyd TeoMeTpH-
YEeCKOro COJepXaHus, B
TOM 4YHUCIIE B CHUTYalHsX,
KOTJa aJrOpUTM peleHHs
HE CIIEAYeT SIBHO U3 YCIIO-
BUsS, BBINOJHATE HE00XO-
MBI JUIS pelIeHus 3aj1a-
Y{ JIOMOJIHUTEIbHBIE T1O-
CTpOCHHUS, HCCIIEIOBATh
BO3MOYKHOCTh TPUMEHEHHS
TeopeM U hopMyn ISl pe-
IICHUs 3a7a4;

yMeTb (GOpMyJIHpOBaTh U
JIOKa3bIBaTh ~ T'€OMETpHUYe-
CKHUE YTBEPXKICHUS;
BJIAJIETh TOHATHUSMH CTe-
peoMeTpun: Tpu3Ma, Ia-

uek 6 npocmpamcmee U
yMemsb NPUMEHSMb UxX OJisl
peuwenus 3a0au,

yMmemsb npuMeHsms O0is pe-
wenus  3a0a4  ceoucmea
NIIOCKUX U O8Y2PAHHBIX Ye-
7108, MpexespaHHoeo yeid,
meopembl KOCUHYCO8 U CU-
HYCO8 OISl MpPexepaHHO20
yena,

e1adems NOHAMUEM Nep-
NEeHOUKYISPHOe cevenue
npusmMul U ymMemv npume-
HAMb €20 Npu peulenuu 3a-
oay,

umemv npeocmasienue o
080UCMBEHHOCMU NPABUTL-
HbIX MHO20CPDAHHUKOB,
61a0emb NOHAMUAMU  YEH-
mMpanibHoe U NApaiielbHOe
nPoeKmuposanue u npume-
HSAMb UX NPU NOCMPOEHUU
CeYeHUll  MHO2O2PDAHHUKOG
Memooom NPoeKyull,
uMemsb NpeoCmasieHue o
pazeepmie MHO202PAHHUKA
u Kpamuaiwem nymu Ha
NOBEPXHOCIU — MHO20CPAH-
HUKA,

umMems npeocmasienue o
KOHUYECKUX CeUEeHUSX,
umMems npeocmasienue o
Kacaowuxcsi — cgepax u
KOMOUHAyuu mesn 8paujeHust
U ymemv NPUMEHAMb UX
npu peuteruu 3a0ay;




IJIOMIAAN  TTOBEPXHOCTEN
IIPOCTEUIINX MHOI'OIPaH-
HUKOB U Te€Jl BPAILLEHUS C
npUMEeHEHUEM (HOPMYIL.

NOBCEOHEBHOU  JHCUSHU U
npu  u3yyeHuu  Opyaux
npeomemos:

COOTHOCUTH a0CTPaKTHbBIE
reOMEeTPUUYECKUE MOHSATHUS
U (GakTel C peaJbHBIMU
JKU3HEHHBIMH OO0BEKTaMU
U CUTYaIUsIMU;
UCIIONIb30BaTh  CBOICTBa
MPOCTPAHCTBEHHBIX TI€O0-
METpUYECKUX (Guryp s
pellleHus] TUIOBBIX 33134
NPaKTUYECKOTO CO/IepIKa-
HUS;

COOTHOCHTD ITUTOIIAIH TIO-
BEPXHOCTEW TeN OJINHA-
KOBO# (hOpMBI pa3IuYHO-
ro pa3mepa;

COOTHOCHTb OOBEMBI CO-
CyIIOB OJMHAKOBOH (hop-
MBI Pa3TUYHOTO pa3Mepa;
OlleHUBaTh (opMy Tmpa-
BUJILHOTO MHOTOTPAaHHU-
Ka TIOCJIe CIIUJIOB, CPE30B
U T.00. (OmpenensiTh KOJu-
YEeCTBO BEpUIMH, pedep u
rpaHei MOJTyYEHHBIX
MHOTOTPaHHHUKOB)

CKUx men C
popmyn;

—  6blYUC/IAMb pACCMOARUA U Ye-
JIbl 6 NPOCMPAHCMEE.

npumeHeruem

B nosceonesnou owcuznu u npu
uzyueHuu opyeux npeomemos:

—  UCNONIb308aMb CBOUCMBA 2€0-
Mempuueckux ¢hueyp 0aa pe-
weHusi 3a0a4 NPaKmuiecKo2o
xapakmepa u 3a0ay u3 opyaux
obnacmetl 3HaAHUL

paJUIeNienuIesl, MUpaMH/a,
TETpasap;

UMETh NpeACTaBICHUS 00
aKCHOMaxX CTEPEOMETPHU U
CJIEZICTBUAX U3 HUX U YMETh
IOPUMEHATh MX TIPH pele-
HUH 3a]a4;

YMETh CTPOUTH CEUCHHS
MHOTOTPaHHHUKOB C HCIIOJIb-
30BaHHEM pA3JIHYHBIX Me-
TOJOB, B TOM YHCIIE M Me-
TOJIA CIIC/IOB;

UMETh TPEJICTAaBICHUE O
CKPEIIMBAIOIIUXCS TPSMBIX
B TPOCTPAHCTBE M YMEThH
HAaXOJHUTh YroJl U Paccros-
HUE MEXy HUMHU;
NPUMEHSATh TEOPEMBI O Ta-
PAJUICNIBHOCTH  MPSIMBIX |
IJIOCKOCTE B MIPOCTpaH-
CTBE IIPH PELICHUH 3ajiay;
YMETh TIPUMEHSATH Tapall-
JeTbHOE  TIPOEKTUPOBAHUE
Juig u300pakeHust puryp;
YMETh TPUMEHATH IEpIICH-
JUKYJSIPHOCTH  TPSIMOM |
TUIOCKOCTH TIPH  PEIICHUH
3ajay;

BJIAJIETh TOHSATHSIMH OpPTO-
TOHAIBHOE  TPOEKTUPOBA-
HUE, HAKJIOHHBIE U UX TpO-
eKI[UH, YMETh TPUMEHATH
TEOpeMy O TpeX HepreH]u-
KyJIsipax MpH pEIIeHUH 3a-
nau;

BJIAJICTh TOHSTHSIMH pac-

npuUMeHsmb Nnpu  peuleHuu
3a0au ¢hopmyny paccmos-
HUsL OM MOYKU 00 NIOCKO-
cmu;

61a0emsv  pasHbLIMU CHOCO-
bamu  3a0anus  NPAMOL
VDABHEHUsIMU U YMemb
npUMeHAmb Npu  peuleHuu
3a0ay;

npUMeHAmb Npu  peuleHuu
3a0ay u O0oKazamenbcmee
meopem 6eKMOPHbLIL MEMOO
U Memoo KOOpOUHAM;
umems npeocmasienue 06
axkcuomax obvema, npume-
HAMb  opmynl  00beM08
NPSAMOY20IbHO20  NApaJlie-
Jienuneoa, npusMsvl U NUPA-
MUovl, mempas’opa  npu
peuteHuu 3a0ay;
npuMeHsimob  meopemvi 00
OMHOWEHUAX 00beMO8 npu
peuteHuu 3a0ay;
npumensimo uHmezpan OJis
8bIUUCTIEHUS 00bEMO8 U NO-
6epxHocmeli men epawye-
HUSl, BbIYUCTEHUs. NIOWAOU
cpepuueckoco  nosica  u
00vema waposoco cosi;
umMemsb npeocmasieHue o
O0BUIICEHUAX 8 NPOCMPAH-
cmee: napaniieibHoM nepe-
Hoce, CcuMMempuu OmHO-
CUMENbHO naocKocmu,
YEeHmpPAanoHoU CUMMempuu,
nogopome  OMHOCUMENLHO




CTOSIHUE MEXIy (purypamu
B IPOCTPAHCTBE, OOIIMIi
HEPICHIUKYIIAP IBYX
CKPEIIMBAIOIINUXCS MPSIMBIX
U yMETb IPUMEHATH UX IIPU
pEIIEeHNN 3a/aY;

BIAJETh IIOHATHEM YIoj
MEXIy NpSMOM M IUIOCKO-
CTBIO U YMETh IPUMEHSIThH
€ro NpH PELICHUH 3a/1a4;
BJIQ/IETh MOHATUSIMHU JIBY-
I'PAaHHBINA YIOJI, YTOJI MEXAY
IUIOCKOCTSIMHU, ~ NIE€PIEHIU-
KYJISIpHbIE  IIJIOCKOCTH U
YMETb IPHUMEHATH HUX IPHU
pEIIEeHNN 33/]aY;

BIIAJICTh IOHATUSAMHU IPU3-
Ma, [apaulejenunen U
IIPUMEHATH CBOMCTBA IIa-
pajenenunena npyu pere-
HUU 3a7a4;

BIIAJIETh TIOHATHEM NPSIMO-
YTOJIBHBIN MapajuieNenuIe]
U TPUMEHATh €ro INpu pe-
LICHUH 33]1a4;

BJIQ/IETh MOHATHAMH NHpa-
MUJa, BUAbI TUPAMUJ, dJle-
MEHTBI IpPaBWIBHON MNHpa-
MUl U YMETh MPUMEHSThH
UX IIpU PELICHUH 33]1a4;
UMETh TpEJACTaBICHUE O
TeopeMe OJilniepa, IpaBUIIb-
HBIX MHOTOTPaHHUKAX;
BJIQ/IETh MOHSATHEM ILIONIA-
Y TIOBEPXHOCTEH MHOIO-
TPAaHHUKOB M YMEThb INpHU-

NpsAMOU, BUHMOBOU  CUM-
Mempuu, ymemv Hpume-
HAMb UX NPU peleHuu 3d-
oau;

umems npeocmasiexue o
naIowWaou  Opmo2OHANbHOU
npoexyuu,;

umems npeocmasiexue o
MpexepaHHom U  MHO2O-
2DAHHOM y2ile U NPUMEHSMb
ceolicmeéa NIOCKUX y2lo8
MHO202PAHHO20 Yela npu
peutenuu 3a0ay;

umems NPeoCmasieHus o
npeobpazosanuu  noooous,
2omMomemuy U ymems npu-
MEHSAMb UX Npu peuieHuu
3a0ay,

yMems peuams 3a0a4u Ha
NAOCKOCHU Mmemooamu
cmepeomempuiL;

ymemsb npumeHsams Gopmy-
bl 00beM0o8 npu peueHuu
3a0ay




MEHSTh €ro IMpH pPELICHUU
3ajad;

BJIQJIETh TMOHATUSIMH Teja
BpailleHus (IWIMHOpP, KO-
Hyc, map u chepa), ux ce-
YeHUS] U YMETb MPUMEHSITh
WX MPYU PEIICHUN 33]1aY;
BJIQJIETh TOHATUSMHU Kaca-
TeJbHBIE TPSMbIE U ILIOC-
KOCTH ¥ yMETh NMPUMEHSIThH
U3 [P PEICHUH 33]1aY;
UMETh TPEJICTaBICHHUS O
BIIMCAHHBIX W OIUCAHHBIX
cdepax u yMeTb MPUMEHSATh
WX MPU PEIICHUH 33]1aY;
BJIQ/IETh MOHATUSIMU 00BEM,
00BEeMBl  MHOTOTPaHHHUKOB,
TEJ BpAICHUS € TPHUMe-
HATh WX TPHU pPEUICHUH 3a-
nad;

UMETh TpEACTaBICHUE O
pa3BepTKe MUIUHIpPA U KO-
Hyca, TUIOMIATN TIOBEPXHO-
CTH NWIMHApPAa M KOHYCa,
YMETh TPHUMEHSATh HX IPHU
pEIIeHUH 33]1aY;

UMETh TPEJCTaBICHUE O
wiomanu chepsl U yMeTh
MPUMEHSTh €ro MpHU pelle-
HUU 3a7a4;

YMETh pemaTh 3aJadd Ha
KOMOWHAIIUK ~ MHOTOTPaH-
HUKOB U TeJl BPaIlCHUS;
UMETh TPEJCTaBICHUE O
MoA00MY B TIPOCTPAHCTBE U
yMeTh pelaTh 3aJadd Ha




OTHOULIEHHE O00bEMOB U
IJIOIAJed  ITOBEPXHOCTEH
moA00OHBIX (uryp.

B noeceomnesnou scusnu u npu

usyueHuu opyeux npeome-
moe:

COCTaBJIAITh C HCIIOJIB30Ba-
HHUEM CBOKCTB T'€OMETPHUYE-
ckux (uryp maremaruye-
CKHE MOJEIHU JJIsI PEIIECHUS
3aa4 MPAKTUYECKOTO Xa-
pakTepa M 3a1ad U3 CMEX-
HBIX JUCLUIUIMH, HUCCIEH0-
BaTh ITOJYYEHHBIE MOJIEIIN
U HHTEPIPETUPOBATH pe-
3yJlbTaT

Bexkmopovt u
KoopouHa-

mol 6 npo-
cmpancmee

OnepupoBaTh Ha 0230BOM
YpOBHE TOHATHEM JAeKap-
TOBBI KOOPJIMHATHI B MPO-
CTPaHCTBE;

HaXOJUTb  KOOPJMHAThI
BEpIIMH Kyba M TpsSIMO-
YrOJIBHOTO TapaJljiesienu-
neaa

Onepuposams noHAmMusAMU Oe-
Kapmogvl KOOPOUHAMmMbl 8 Npo-
cmpaucmee, 6eKmop, MOOYilb
8EKMOpa, PABEHCMBO BEKMO-
P08, KOOpOUHamvl 6eKmopa,
VOl MedHCOY 8eKMOPAMU, CKA-
JISIPHOE Npou3zeedenue BeKmo-
P08, KOLNUHeapHvle GeKmMopbl,
HAX00UmMb paccmosiHue mexncoy
08YMsL MOYKAMU, CYMMY 6eK-
Mopos8 u npou3zeedeHue 8eKmo-
pPa Ha HUCTO, Y2ON MeNCOY
BEKMOPAMU, CKANAPHOE NPOU3-
8eoeHue, packiaovleams GeK-
Mop no 08YM HEKONIUHEAPHBIM
8eKMopam,

3a0a6amsv NIOCKOCMb YpagHe-
HUuem 8 0eKapmosol cucmeme
KOOpOUHAm,

Bnagers noHATHUSMU BeEK-
TOPBI U UX KOOPAHUHATHBI;
YMCTb BBIIIOJHATE OICpa-
WX HAJl BEKTOpaMU;

UCIIOJIb30BaTh  CKaJsIPHOE
IIPOU3BEJICHNE  BEKTOPOB
IIpU PELLIECHUH 3a/1a4;

IIPUMEHSATH ypaBHEHUE

TJIOCKOCTH, (hopmyiny pac-
CTOSIHUSL MEXJy TOYKaMH,
ypaBHEHUE chephl MpH pe-
IICHUY 33/1aY;

MPUMEHSITh BEKTOPHI U Me-
TOJl KOOpAMHAaT B IIPO-
CTPAaHCTBE IIpH pEIICHUH
3aj1ad

HHocmuoicenue
mos pazoena ll;
Haxooums 0OveMm napaie-
Jlenuneda u mempa’opa,
3A0AHHLIX  KOOPOUHAMAMU
CBOUX BEPULUH;

3a0ae6amsv NPAMYIO 6 Npo-
cmpancmee;

Haxooums paccmosiHue om
MOUKU 00 NIOCKOCMU 8 CU-
cmeme KOoOpouHam,
Haxooums paccmosiHue
MedAHCOY CKPewUBarouUMUCs
NpAMbIMU,  3A0AHHLIMU 8
cucmeme KOOpOUHam

pesyibma-




— pewams npocmeliuiue 3a0a4u

86e0eHUeM BEKMOPHO20 ba3uca

Hcmopusa OnucelBaTh  OTJENbHbBIE IIpeocmasname 6xk1a0 6vloa- Nmers mnpenacrtaBiaenue o | Jocmuoicenue — pesyrbmamos
Mamemamu- BBIJIAIONIUECS  pe3yJIbTa- OWUXCSL MAMEMAMUKO8 8 pa3- BKJIQJ€ BbLIAONMXCcs Ma- | pazdena |l
Ku ThI, TIOJIYYCHHBIC B XOJIE sumue Mamemamurky U UHbIX TEMAaTUKOB B  Pa3BHUTHE

pa3BUTHS MaTeMaTUKU HayyHvIX 0Oacmet, HAYKU;

KaK HayKH; NOHUMAMb POb MAMEMAMUKU MMOHUMATh POJIb MaTeMaTH-

3HaTh TpPUMEPBI MaTeMa- 6 pazeumuu Poccuu KM B pa3Butuu Poccun

TUYECKUX OTKPBITUH M UX

aBTOPOB B CBS3U C OTEUE-

CTBEHHOM M BCEMHPHOHN

HCTOpUEH;

MOHWMATh POJb MareMa-

THUKH B pa3BuTUH Poccun
Memoowt IIpumeHATh  W3BECTHBIC Hcnonvzoseams ocHosHble Me- Ucnonws3oBatb  OCHOBHBIE | — [locmuoicenue — pe3yivbma-
mamemamu- METO/ABl TPH  PpEHICHUU moobl 00KA3amenbcmed, npo- METOJIBl  JIOKa3aTeJIbCTBA, mos pazdena ll;
Ku CTaHJAPTHBIX MaTeMaTH- 600UMb  O0KA3AMENbCMEO U MIPOBOANTH JIOKA3aTEIbCTBO

YECKUX 33a]1ay;

3aMedarh U XapaKTepu30-
BAaThb MAaTEMAaTUYECKUE 3a-
KOHOMEPHOCTH B OKpY-
JKarole geicTBUTEIbHO-
CTH;

IIPUBOJIUTH IIPUMEPHI Ma-
TEMaTUYECKUX  3aKOHO-
MEpPHOCTEW B NpPUPOIE, B
TOM YHCIIE XapaKTEepU3y-
IOIIMX KpPacoTy U COBEp-
LIEHCTBO  OKPYXKAIOIIETO
MHpa W TPOU3BEACHUHN
HCKYCCTBA

BbINOHAMb ONPOBEPIHCEHUE;
NPUMEHAMb OCHOBHbIE Memo-
Obl  peuwienuss mamemamuye-
CKUX 30044,

HA OCHO8E MAMeMamudecKux
3aKOHOMEPHOCMeEl 6 Npupooe
Xapaxmepuzoeams Kpacomy u
COBEPULEHCTNBO OKPYIHCAIOUE20
MUpPa U Npou3BeOeHull UCKyCc-
cmea;

NpUMeHsmMb npocmeniuiue npo-
2PAMMHbIE CPEeOCmed U IJleK-
MPOHHO-KOMMYHUKAYUOHHBLE
cucmemvl Npu peuteHuu Ma-
memamu4eckux 3a0ay

U BBIIOJHATE OIIPOBEPKE-
HHUE;

IIPUMEHATh OCHOBHBIE Me-
TOABl pELICHWs MaTeMaTH-
YECKUX 3a/1a4;

Ha OCHOBE MaTe€MaTH4ECKUX
3aKOHOMEPHOCTEN B IPUPO-
Jle XapaKTepHU30BaTh Kpaco-
Ty U COBEpLICHCTBO OKpY-
JKAIOLIEr0 MUpa U IPOU3BE-
JICHUW UCKYCCTBA;
IIPUMEHSATH MIPOCTENIIINE
IIPOIPaMMHBIE CPEICTBA U
AJIEKTPOHHO-
KOMMYHHMKAIlUOHHbIE  CH-
CTEMBI IIPH PEIICHUU Marte-
MaTHYECKUX 3a]1a4;
IIOJIB30BATHCA  IIPUKJIAHBI-
MU [pPOrpaMMaMH H IpO-

— NpuMeH:ANnsb mamemamude-
cKUe 3HaHUs K UCCIe008d-
HUIO OKpyoicaoueeco mupa

(moodenuposanue  husuye-
CKUX npoyeccos, 3a0ayu
IKOHOMUKUL)




rpamMmamMu CHMBOJIBHBIX
BBIYHCIICHUN JJISI HCCIIEI0-
BaHMUS MaTeMaTHYECKUX
00BEKTOB




Il. Conep:xanue yueOHOro Kypca.

OcHoBHasi 6a3oBasi MporpaMma

AJireOpa u HavYaJIa aHAJIM3a

IloBTOopenune. PemieHne 3agad ¢ MCIONB30BAHUEM CBOMCTB YHCEII M CHCTEM
CUMCIICHUS, IEIMMOCTH, JI0JIEH U YacTel, MPOLIEHTOB, MOAyJ el uncen. Pemenue 3amay c
UCIIOJIb30BAaHUEM CBOMCTB CTENEHEH U KOpPHEH, MHOTOWIEHOB, MpeoOpa3oBaHU
MHOTOWIEHOB U JPOOHO-PallMOHATBHBIX BBIPAKEHUN.

Pemenue 3amad ¢ MCNONBb30BAaHUEM IPagyCHON Mephl yria. Moaynp uuciaa U ero
CBOKCTBA.

Pemenne 3agauy Ha JBM)KEHHE M COBMECTHYIO pabOTy C MOMOILBIO JUHEHHBIX H
KBaJIPAaTHBIX YPaBHEHUI U UX cucTeM. PemeHne 3a1a4 ¢ MOMOIIBIO YMCIIOBBIX HEPABEHCTB
U CHUCTEM HEPABEHCTB C OJHON MEPEMEHHOW, ¢ MPUMEHEHUEM H300paKeHHsI YHCIOBBIX
IIPOMEKYTKOB.

Pemenue 3amad C HCIOJIB30BAHMEM UHUCIOBBIX (QYHKIUMH H HX TIpaUKOB.

Hcnonb3oBaHue CBOMCTB M rpaMKOB JTUHEHHBIX W KBAJPaTUYHBIX (PYHKIUH, 0OpaTHOU

IPOMOPIUOHAIBHOCTA M (DYHKIHH y=x. I'paduueckoe pelieHne ypaBHEHUH U
HEPaBEHCTB.

Tpuronomerpuyeckas OKPYKHOCTb, paouaHnuas mepa yena. CHUHYC, KOCHHYC,
TaHI'€HC, KOMAaH2eHC TPOU3BOJIBHOTO yria. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO U

CIENICTBUSL M3 HEro. 3HaUeHHUs TpUroHOMeTpuueckux Qynkmmii ma yrios 0°, 30°, 45°,

60°, 90°, 180°, 270°. (0, —, %g pan). Popmynvl CLOHCEHUS MPULOHOMEMPUUECKUX

o |3
n|a

@yHxyuti, popmynsl npusederus, hopmynvl 0BOUHO20 APSYMeHMA..

Hymu dyHKmmm, mpoMeXyTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTh. HamOosbiiee u
HauMeHbIllee 3HaueHue GyHkuuu. [lepumomnueckne QyHkuu. YETHOCTh M HEYETHOCTH
bynaknuii. Crnodcrvle pyHKyuU.

Tpuronomerpuueckne GYHKIHH  y=COSX,y=sinX,y=tgx. @yukyus y=_Ctgx.
CaoiicTBa 1 rpa)MKi TPUTOHOMETPUUECKUX (PYHKITUIA.

APKKOCHHYC, apKCUHYC, apKTaHTeHC 4Yucia. Apxkxomaueenc yucaa. Ilpocreiimme

TPUTOHOMETPUUECKHUE YpaBHEHHUs. PellleHre TpUroHoMeTpUIeCKIX YpaBHEHUH.



Obpamusie mpuconomempuyeckue @QyHKyuu, ux ceoticmea u epaguxu. Pewenue
NPOCMetUUx mpueoHOMempudecKux HepaseHCcma.

CreneHb ¢ JEHCTBUTENBHBIM TOKa3arejaeM, cCBoicTBa cTeneHu. IIpocteiimue
MOKa3aTelIbHbIE ypaBHEHUS W HepaBeHCTBa. [lokaszarenbHas (QYHKIMS W €€ CBOMCTBA U
rpaduk.

Jlorapudm umcma, cpoiictBa jorapudma. Jlecatuunsiii norapubm. Yucro e.
Hamypanvnoiti  nocapugm.  IlpeoOpazoBanme  morapu(MUUECKUX  BBIpKEHUHU.
Jlorapudmuueckre ypaBHEHUs U HepaBeHcTBa. Jlorapudmuueckas ¢GyHKUUS U ee
CBOMCTBA U IrpaduK.

CrenenHast pyHKIUSA U €€ CBOMCTBA U Tpaduk. MppannoHanbHble ypaBHEHUS.

Memoo unmep6anog 05 peuieHuss HepageHCma.

llpeobpaszosanus epaguxos dyukyuu: cosue 8004b KOOPOUHAMHBIX OcCell,
pacmsadxiceHue U - cocamue,  OMpadCeHue - OMHOCUMENbHO  KOOPOUHAMHBIX — OCel.
I'paguueckue memoowvl pewenus ypasHenuu u HepaseHcms. Pewenue ypasnenuti u
HEepaseHCma, COO0EPHCAUUX NEPEMEHHYIO NOO 3HAKOM MOOYJIL.

Cucmemvl NOKA3aMENbHBIX, JNO2APUDMUUECKUX U UPPAYUOHATLHLIX YPAGHEHULL.
Cucmembl noKa3amenbHbiX, 102APUPMUYECKUX HEPABEHCNE.

Bzaumno oopammuvie pynkyuu. I paguxu eé3aumno oopamuvlx hyukyuil.

Vpasnenus, cucmemul ypasnenuii ¢ napamempom.

[IpousBoanass ¢ynkuumu B Touke. KacarenbHas Kk rpaduky (QyHKIUU.
['eomerpuyeckuii U (QU3MUECKH CMBICT MPOU3BOAHON. [Ipou3BOAHBIE 3JIEMEHTAPHBIX
byukiuit. IIpasuna oupgepenyuposarus.

Bmopas npouszeoonas, ee ceomempuueckuii u pusuuecKuii CMulCiL.

[TonsitTue o HempepbIBHBIX (GYHKIUSIX. TOYKM OHKCTpeMyma (MakCUMyMa W
MUHUMYyMa). MccenoBanne aiaeMeHTapHBIX (QYHKIIUA Ha TOYKH YKCTPEMyMa, HanOoIbIlee
U HalMEHbIlIee 3HaYeHHE C MOMOIIBI0 MPOU3BOAHON. [locmpoenue epaghuxos ghynkyuii ¢
NOMOWbI0 NPOU3800HbIX. IIpumenenue npou3so0HOU Npu peuieHuu 3a0ad.

IlepBooOpaznas.  [lepsoobpasuvie  snemenmapHvlx  Qyuxkyut.  Ilnowaos

kpugoaunetinoti mpaneyuu. @opmyna Hviomouna-Jletionuya. OnpedeneHHvlli unmezpal.



Buvluucnenue nnowadei nnockux @gueyp u 00vemo8 men 6paujeHus ¢ NOMOUbIO
unmezpaza.

I'eomeTpus

[ToBTOopenne. PemieHne 3amady ¢ TPUMEHEHHEM CBOWCTB (UTYp Ha IUIOCKOCTH.
3agaun Ha JOKA3aTEIbCTBO M IMOCTPOCHUE KOHTPIPUMEPOB. Mcmonb3oBaHWEe B 3amadax
MPOCTENIINX JIOTMYECKUX TMpaBwil. PemieHue 3agad C HUCHOJIB30BAHUEM TEOPEM O
TPEYTOJIbHUKAX, COOTHOIIIEHUH B MIPSAMOYTOJIBHBIX TPEYTOIbHUKAX, (DAKTOB, CBSI3AHHBIX C
YeThIpEXyrojbHUKamMu. PereHue 3agad Cc UCHOJIb30BaHUEM (DAKTOB, CBS3aHHBIX C
OKpPYKHOCTSIMU. PeleHne 3agad Ha W3MEPEHUS Ha IUIOCKOCTH, BBIYHCICHHE [JIMH M
wiowaaeil. Pewenue 3a0au ¢ nomowbio 6eKmMopos u KOOpOUHam.

Harmsanas crepeomerpusi. Gurypsl u ux uzobpaxenus (Kyo, nmupamuja, mpusMa).
OcHosnvie nousimusi cmepeomempuu u ux ceoticmsea. CeueHus Ky0a u TeTpasjipa.

Touka, npsiMas ¥ TWIOCKOCTh B IIPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU U CIEACTBUS
M3 HUX. DB3anMHOE pacmnoyioKeHUEe TMpsAMBIX U IUIOCKOCTEW B  MNPOCTPAHCTBE.
[TapamnenbHOCTh MPSMBIX U IJIOCKOCTEW B mpocTpaHcTBe. M300pakeHue MpocTerImx
MPOCTPAHCTBEHHBIX (PUTYp HA MIIOCKOCTH.

Paccrosinusg mexay purypamu B mpOCTPaHCTBE.

VYrael B nipoctpancTie. [lepneH Ky IspHOCT NPSAMBIX U INIOCKOCTEH.

[Ipoekius ¢urypsl Ha MIOCKOCTh. [Ipu3HAKKM TEPHEHAUKYISIPHOCTH MPSMBIX U
IJIOCKOCTEN B MPOCTpPaHCTBE. Teopema 0 TpexX MepneHANKYIsIpax.

Muororpannuku. [Tapannenenunen. CBoicTBa NPSIMOYTOJIBHOTO MapaJlJIeIeIUIE .
Teopema Iludaropa B mpoctpanctse. [lpusma u nupamuga. [lpaBuwibHas nupamuga u
npaBuibHas npusMa. [Ipsimas nupamuaa. DJI€MEHTbI IPU3MbI U TUPAMU/IBI.

Tena Bpamenus: nunuHAp, KOHYC, cpepa U map. OCHOBHBIE CBOMCTBA MPSIMOTO
KpYroBOIO IIWJIMHJIpA, MPSMOTO KPYroBoro koHyca. M3o0paxeHue Ten BpallleHUS Ha
IIJIOCKOCTH.

IIpeocmasnenue 06 yceueHHOM KOHYCe, cedeHusi KOHyca (napanieibHoe 0CHOBAHUIO
U npoxoosiuee uepes BePUIUH)), CeYeHUs YUIUHOPA (NApaniieivHo U NepHneHOUKYISAPHO

ocu), ceyenus wapa. Pazeepmka yununopa u xouyca.



Ilpocmetiwue KomOUHAYUU MHO20CPAHHUKOS U Mel 6paujenus medxcoy coOol.
Brruucienue 35eMeHTOB TPOCTPAHCTBEHHBIX uryp (pebpa, AnaroHanu, yIisl).

[Inomanes MOBEPXHOCTH MPABUIBHON MHpaMUIbI U TpsMOM mnpusmbl. [lnomanb
MOBEPXHOCTH MPSIMOTO KPYTOBOTO MIIMHIPA, MMPSMOTO KPYTOBOTO KOHYyCA M IIIapa.

[Tonsitue 060 odveme. OObEeM MUpaMUABl U KOHYCa, TPU3Mbl U HUIUHApA. O0BEM
nrapa.

llooobnvie mena 6 npocmpancmee. COOTHOILICHHUS MEXIY IUIOHMIAISIMU
MOBEPXHOCTEHN U 00BbeMaMu TTOI0OHBIX Tell.

leudsicenus 6 npocmpancmee: napanienvhblii NEPEeHOC, YEeHMPAIbHAs CUMMEmpUsl,
cUMMempUsi OMHOCUMENbHO niaockocmu, nogopom. Ceoticmea ogudicenul. llpumenenue
0BUIICeHUL NPU PeUleHUU 3a0ay.

BexTopbl u koopauHaThl B mpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa
HAa YHUCJIO, Yrojl MeXay Bektopamu. KoJuimHeapHble W KOMIUIAHAPHBIE BEKTOPHI.
CkanapHoe npousgederue 6exkmopos. Teopema o paznodcenuu 6ekmopa no mpem
HexomnianapHuim eekmopam. CKaniapHoe HnpoussedeHue B6eKmopos 8 KOOPOUHAMAX.
Ilpumenenue 6ekmopos npu pewieHuu 3a0a4 HA HAXONHCOEHUe pPACCMOAHUU, ONUH,
niaowaoei u 06veMos.

Vpaenenue nnockocmu 6 npocmpancmee. Ypaeumenue cghepvl 6 npocmpancmee.
Dopmyna 0na 8bINUCIEHUS PACCMOAHUS MEXHCOY MOUKAMU 8 NPOCMPAHCMEE.

BepositHOCTh M cTaTucTHKA. PadoTa ¢ JaHHBIMHU

[ToBropenne. Pemienne 3amau Ha TabmuyHOEe H TpadUyuecKoe MpeCTaBICHUE
TaHHBIX. Vcronb30BaHWE CBOWCTB W XapaKTEPHUCTUK YHCIOBBIX HA0OpPOB: CpEAHUX,
HauOONBIIEr0 W HAMMEHBINIETO 3HAuUCHUs, pa3Mmaxa, oucnepcuu. Pewenue 3adau Ha
onpeoeneHue 4acmomvl U 6epOAMHOCU CcoOblmull. Buiuucienue e6eposamuocmetl 6
ONbIMAX C  PABHOBOSMONCHBIMU  DNIeMEHMAPHuLIMU — ucxooamu. Pewenue 3adau c
npumeHenuem KomouHamopuxu. Pewenue 3adau na eviuucienue eeposmuocmell
He3a8UCUMbIX COObIMUL, NpUMeHeHUue @opmynvl clodxcenus eepoamuocmet. Pewenue
3a0au ¢ npumeHenuem ouazpamm Jinepa, oepesa eeposmuocmeti, popmynsl bepnynnu.

Vcnosnasn eepoamuocmes. Ilpasuno ymnooicenus eepoamuocmet. @opmyna noaHou

6ePOAMHOCNU.



Jluckpemuvie cnyuaiinvie geruuunvl u pacnpedenenus. Hezaeucumvie crayuaiinvie
seauyunvl. Pacnpedenenue cymmul u npouszgedenus He3a8UCUMBIX CTIYYAUHBIX 8ETUYUH.

Mamemamuueckoe  oorcuoanue — u  oucnepcus — CAYYAUHOU  BEIUYUHDL.
Mamemamuueckoe — oxcudanue U OUCHEpPCUSl  CYMMbL  CAVYAUHBIX — GEUYUH.
l'eomempuueckoe pacnpedenenue. bunomuanvrnoe pacnpedenenue u e2o ceovicmaa.

Henpepuignvie cnyuatinvie eenuuunvl. Illonsmue o niomumocmu 8eposmHOCHU.
Pasnomepnoe pacnpeoenenue.

llokazamenvroe pacnpedeneHue, e2o hapamempeol.

llonsmue o  HopmanvHom  pacnpedenenuu.  Ilapamempvr  HOpMANLHO2O
pacnpedenenus. Ilpumepsvl crayuaiinvix 6eauyuH, NOOYUHEHHBIX HOPMATLHOMY 3AKOH)
(noepewinocms uzmepenuil, pocm 4enosexa).

Hepasencmeo Yebwviuesa. Teopema bepnynnu. 3akon 6onvuiux yucen. Bolbopounvlil
Memoo uzmepenus: geposmuocmeii. Ponv 3axkona Gonvwux uucen 6 Hayke, npupooe u
obuecmse.

Kosapuayus oeyx cnyuaiineix eenuuun. Ilonamue o xosgguyuenme xoppensayuu.
Cosmecmuvie HabaOOeHUsi O08YX CAVYAUHBIX GelUYUH. Bvloopounvlll Kod(puyuenm
KOppensayuu.

Yray0/eHHblil yPOBEHb

AJire0pa U Ha4YaJIa MAaTEeMaTHYEeCKOr0 aHAJIHU3a

[loBTOpeHune. Pemenne 3agad ¢ UCIONB30BAHMEM CBOWCTB YHCENI M CHUCTEM
CUHCJICHHUS, ICIIMMOCTH, JIOJIC U YacTeu, MPOLECHTOB, MOAYJIEH dnces. Pemenue 3amaq ¢
UCIIOJIb30BAHUEM CBOWCTB CTENEHEH W KOpHEW, MHOrO4YIEHOB, MpeoOpa3zoBaHui
MHOTOWICHOB U JApOOHO-pallMOHAIBHBIX BhIpaXXEHUH. Perienue 3aaad ¢ UCMONb30BaHUEM
rpagyCHOU Mepsl yriia. Moayne yucna U ero cBovicTBa. Pemenue 3agad Ha JBHKEHHUE U
COBMECTHYIO palOTy, CMECU M CIUJIaBbl C TOMOLIBIO JUHEHHBIX, KBaIPaTHBIX U APOOHO-
pallMOHANIbHBIX YpaBHEHUWA M HMX CcHCTeM. PelieHwe 3ajady ¢ MOMOLIBIO YHCIOBBIX
HEPAaBEHCTB M CHCTEM HEPABEHCTB C OJHOM MEPEMEHHOH, C MPUMEHEHUEM U300paKeHUS
YHUCJIOBBIX MPOMEKYTKOB. Perienue 3aay ¢ MCHOJb30BaHUEM YHUCIOBBIX (DYHKIMN U HX

rpaduxoB. Vcnonb3oBaHue CBOWCTB U TpadUKOB JTUHEHHBIX M KBAaJIPaTHUYHBIX (DYHKLIUH,

0o0paTHON MPOMOPIMOHATIBHOCTU U (PYHKIIHH y=vX. ['padmyeckoe perieHrne ypaBHEHUMH



U HepaBeHCTB. lcmonb3oBaHUWE omepaluid HajJ MHOXECTBAMU M BBICKA3bIBAHUSMM.
Hcnonb30BaHWEe HEPABEHCTB M CHUCTEM HEPABEHCTB C OJIHOM NEPEMEHHOM, YHMCIIOBBIX
MPOMEXKYTKOB, MX OObEIMHEHUU W TepeceueHui. [IpumeHeHWe mpu pelieHun 3aaad
CBOMCTB apu(METHIECKONH M T€OMETPHUUECKON MPOTPECCHH, CYMMHUPOBAHHS OECKOHEUHOM
CXOJSIIEICS TEOMETPUUECKOM ITPOTPECCUH.

MHoxecTBa (4UCIOBBIE, TEOMETpUUECKUX (PuUryp). XapakTepucTHYeCKoe CBOMCTBO,
AJIEMEHT MHOXECTBA, IyCTOE, KOHEYHOE, OCCKOHEYHOEe MHOXKecTBO. CmocoOBl 3amaHus
MHOXkeCTB IlogmMHOkecTBO. OTHOWIEHUA NPUHAMJICKHOCTH, BKIIOUYECHHS, PaBEHCTBA.
Omnepanun Hag MHOxecTBamMu. Kpyru Oiinepa. KoHeunwsle u OeCKOHEUHBIC, CUETHBIE U
HECUYETHbIE MHOXECTBA.

HctrHHbBIE M JIOXKHBIE BBICKA3bIBAHUSI, ONEpaIlMU HaJ BBICKA3bIBAHUSIMU. Aneebpa
svickasvleanu. CBA3b BBICKA3bIBAHMM C MHOXECTBaMHU. KBaHTOpPBI CyIIECTBOBAHUS U
BCEOOIIIHOCTH.

3akoHbl JOTHKU. OcHo@Hble No2uyeckue npasuna. PeleHne JOTMYecKuX 3aiad C
MCIOJIb30BAaHUEM KPYTOB DUJIEPA, OCHOBHBIX I02UUECKUX NPAGUL.

YMmo3zakmoueHuss. OO0CHOBaHUS M J0KA3aTeILCTBO B MaTeMaTuke. Teopembl. Buibi
MaTeMaTUYECKUX YTBEPXKACHUU. Buowvl dokazamenvcms. Mamemamuueckas uHOYKYUSL.
Ymeeporcoenus: obpamHoe OAHHOMY, NPOMUBONOJIOINCHOE, obpamuoe
NPOMUBONONIONCHOMY OaHHoM). IIpu3HaK M CBOWCTBO, HEOOXOJUMBIE M JOCTATOYHBIC
YCJIOBUS.

Ocnosnas meopema apugpmemuxu. Ocmamku u cpagnenus. Aneopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamxax. Manas meopema Pepma. (Q-uuHvle cucmembvl
cuucnenus. Oyukyus Junepa, yucio u cymma oeaumeieli HamypaibHo20 YUCd.

Pannannas mepa yria, TPUTOHOMETPUYECKAs] OKPYKHOCTb. TpPUTOHOMETpUYECKHUE
bynkiuu yucen u yrioB. DopMynbl NpPUBEACHUS, CIOXKEHHUS TPUTOHOMETPUUYECKHUX
dbyHkuid, GopMynbl ABOMHOTO M TOJOBMHHOTO apryMmeHTta. [IpeoOpa3oBaHune CyMMBI,
Pa3HOCTH B IPOU3BEICHUE TPUTOHOMETPUICCKUX QYHKIIUNA, 1 HA00OPOT.

Hynu ¢yHkumm, npoMeXyTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbombliiee u

HauMeHbllee 3HaueHue QyHkuuu. [lepuognmueckne (QyHKIMM W HAUMEHBIIUNA TEPHUO.



UeTtnble 1 HedeTHbIe QYHKIUU. DyHKYUU «OPOOHASL YACMb YUCIA» y={x} u «yenas

uacmoe quciay Y= [X] :

Tpuronomerpruyeckne (PyHKIIMM YHCIOBOTO apryMeHTa Y =C0SX, y=sinX, y=tgx,
y =ctg x. CBolcTBa U rpaUKu TPUTOHOMETPUUECKUX (DYHKIIUM.

OOpaTHble TPUTOHOMETPUUYECKHE (YHKIMH, MX TJIaBHbIC 3HAYEHUS, CBOMCTBA U
rpaduxu. Tpuronomerpuueckue ypaBHeHHs. OIHOPOAHBIE TPUTOHOMETPUUYECKUE
ypaBHeHus. PelieHne NpoCTEMIIMX TPUTOHOMETPUYECKUX HEpaBeHCTB. IIpocreiimue
CUCTEMBbI TPUTOHOMETPUYECKUX YPABHEHUM.

Crenenp ¢ JEWCTBUTEIBHBIM IIOKAa3aTeleM, CBOMCTBA creneHu. lIpocrenmmue
NoKa3aTelbHbIE ypaBHEHUS W HepaBeHcTBA. [lokazarenpHas (yHKIUS U €€ CBOICTBa U
rpaduk. Yucno € u pyHKIus y=e*.

JlorapudmM, cBoiictBa sorapudma. JlecATUUHBIA M HATypajbHBIM Jorapudm.
[TpeoOpa3zoBanue mnorapudmuueckux BblpaxkeHuil. Jlorapudmuueckue ypaBHEHHUS W
HepaBeHcTBa. Jlorapupmuueckas (yHKIUS U €€ CBOMCTBA U rpauK.

Crenennast pyHKIUS U €€ CBOMCTBa U rpaduk. MppanmoHanbHble ypaBHEHUS.

IlepBruHBIE TNPEACTABICHUS O MHOYKECTBE KOMIUIEKCHBIX uucel. /[leucmeus c
KomnaekcuviMu yucaamu. Komnnexcno conpsigcennvle uucia. Mooyav u apeymenm uucia.
Tpuconomempuueckas opma KoMnieKcHo2o uucia. Pewenue ypagnenuti 6 KoMnieKCHbIX
YUCTAX.

Meron wuHTEpBajioB nJsi pelieHus HepaBeHCTB. [IpeoOpazoBanus rpadukoB
(GYHKIMI: COBUT, YMHOXKEHHE HA YMCIO, OTPAKEHUE OTHOCUTEIBHO KOOPIMHATHBIX OCEHl.
['padrueckne Meroabl pelIEHUSI YpaBHEHUW M HEpaBEHCTB. PerieHue ypaBHEHUN U
HEPABEHCTB, COACPIKAIINX TEPEMEHHYIO TIOJI 3HAKOM MOJIYJIS.

CucreMbl TOKa3aTENbHBIX, JIOTAPUPMUUYECKUX U HPPALUOHAIBHBIX YpaBHEHHI.
CucreMbl TOKa3aTeNbHbIX, JOrapu(pMUUECKUX U UPPALIMOHATIBHBIX HEPABEHCTB.

B3aumHuo oOpatabie pyukmuu. ['paduku B3auMHO 0OpaTHBIX (QYHKITUN.

YpaBHEHUS, CHCTEMBI YPABHEHUH C TapaMETPOM.

@opmyna bunoma Heromona. Pewenue ypaguenu cmenenu eviuie 2 CneyuanbHulx

6uoos. Teopema Buema, meopema be3y. Ilpusooumvie u Henpugooumvle MHO20UNEHbI.



Ocnosnasa meopema ancebpvli. Cummempuueckue MHo2ouneHvl. Llenouucnennvie u
YeN03HAYHbIE MHO20UJIEHDI.

Jluoghanmoswi ypasnenus. Llennvie Opoou. Teopema Depma o cymme K8aopamos.

Cymmbl u psidbl, Memoobl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopemvl 0 npubaudICEHUU OCUCMBUMENbHBIX YUCEN PAYUOHATbHBIMU.

MHoocecmsea Ha KOOpOUHAMHOU NIIOCKOCHIU.

Hepasencmeo Kowu—Byuaxoeckozo, Hepagencmeo Hencena, Hepasencmea o
CPEOHUX.

[lonsitue mnpenena ¢GyHkuuM B TOuke. [lonamue npedena @yHkyuu 8
beckoneunocmu. Acumnmomol cpaguxa Gyuxkyuu. CpasnenHue OeCKOHEUYHO MAbIX U
beckoneuno 6Oonvwux. HempepoiBHOCTh GyHKUUU. Ceoticmea HenpepuléHbIX QYHKYULL.
Teopema Betiepuwimpacca.

Huddepennmpyemocts dynkuuu. [IpousBognas ¢pynkiuu B Touke. Kacarenbnas k
rpadguky yukiuu. ['eomerpudeckuid U GU3MUECKUN CMBICT MPOU3BOJIHOMN. [Ipumenenue
npousgoonoi 6  ¢usuxe. llpousBonHble 3neMeHTapHbIX  (QyHkuuil. IlpaBuia
nudepeHnnpoBaHus.

Bropas npousBoaHas, €e TeOMETpUUYECKUNA U (PU3NUECKUN CMBICIL.

Touku skcTpemMyma (MakcumMyma UM MuUHHMyMa). McciaegoBaHue saeMEHTapHBIX
GyHKIMUNA Ha TOYKU IKCTpEMyMa, HauOOJbIIEe U HAUMEHbBIIEEC 3HAUYCHHE C IOMOIIBIO
NpOU3BOAHOMU. [locmpoenue epaguros gyukyuii ¢ nomowbro npou3eoonvix. llpumenenue
NPOU3800HOU npu pewieHuu 3aoad. Haxooxcoenue sxcmpemymos QYHKYUli HeCKONbKUX
nepemeHHbIX.

ITepBooOpasnas. Heompenenenusiii unTerpan. IlepBooOpasHbie 3JIeMEHTapPHBIX
bynkuuii. I[lnomans kpuBonmHeiHoW Tpanenuu. Popmyna Heiorona-Jleitbnawua.
OnpeneneHHbll MHTErpall. Bwuiuucienue niowader niockux queyp u ob6vemos mei
8paweHUsl C NOMOWbIO UHMESPAd. .

Memoovl pewienus OyHKYUOHATbHBIX YPABHEHUL U HEPABEHCMS.

I'eomerpus

[ToBTOpenue. Pemenue 3amad ¢ MCMONB30BAHMEM CBOWCTB (PUTYp Ha TMIOCKOCTH.

Pemenne 3amad Ha [A0Kas3aTelIbCTBO H IMOCTPOCHUE KOHTPIIPHUMCPOB. HpI/IMeHeHI/IC



MPOCTEUINUX JIOTUUECKUX TpaBWjl. PemieHwe 3agad ¢ WCMONIB30BAHUEM TEOPEM O
TPEYTOJIbHUKAX, COOTHOIIIEHUH B TIPSMOYTOJIbHBIX TPEYTOJIbHUKAX, (DaKTOB, CBSI3aHHBIX C
YeThIpEXyrojbHUKamMu. PereHue 3agad Cc UCHOJIb30BaHUEM (DAKTOB, CBS3AHHBIX C
OKPY)KHOCTSIMU. Pemienwe 3amady Ha W3MEpPEHHs] Ha TUIOCKOCTH, BBIYUCIICHHS [UIMH U
wiowmaaeil. Pewenue 3a0au ¢ nomowbio 6eKmMopos u KOOpOUHam.

Harnsanas crepeomerpust. [Ipusma, mapasienenumnes], nupaMuia, TETPadp.

OCHOBHBIC TIOHATHSI TEOMETPHH B TIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHH H
ciencTBus U3 Hux. Ilouwamue 06 axcuomamuyeckom memooe.

Teopema Menenas ona mempad’dpa. llocTpoeHue ceyeHUd MHOTOIPAHHUKOB
MeToaoM cienoB. LlenTpanpHOE poekTupoBanue. [locTpoeHre ceueHnii MHOTOTPAaHHIKOB
METOJ/IOM TTPOEKITUH.

CkpemuBaronecss TpsIMbIe B TMPOCTPAHCTBE. YTOJI MEXAYy HUMH. Memoouvl
HAXO0XHCOEHUSL PACCMOSAHUL MENCOY CKPEUUBATOUWUMUCS NPAMBIMU.

TeopeMbl 0 mMapauIeNbHOCTH TMPSMBIX W TUIOCKOCTEH B  MPOCTPAHCTBE.
[TapamnensHOE MPOCKTUPOBAHKE U M300pakeHne Guryp. I eomempuyeckue mecma mouex
6 npocmpancmae.

[leprieHAUKYISPHOCTE OPSIMOM M IUIOCKOCTH. OpPTOrOHAIBHOE NPOECKTUPOBAHHUE.
Haxsionnsie u npoekuuu. Teopema o Tpex nepneHauKysipax.

Buovr mempasopos. Opmoyenmpuueckuti mempasop, KAPKACHbILL mMempasop,
pasrocpaunslii.  mempa’op. Illpamvoyzonvuviii. mempa’dp. Meouanvl u Oumeouamsl
mempasopa.

Jlocmpausanue mempas’opa 0o napanieienuneoq.

Paccrossaus Mexny ¢durypamm B mpoctpaHcTBe. OOIMMIA MEPIEHIUKYISP IBYX
CKPEITUBAIOIINUXCS TTPSMBIX.

VYl B mpocTpaHcTBe. [lepneHauKyIsspHbIe IIOCKOCTH. [1101adb opmo2oHaibHol
npoexyuu. Ilepnenouxkynsaproe ceuenue npusmvl. TpexepanHvli u MHO20SPAHHBIUL Y2OIl.
Ceoticmea niockux yenoe mHozozpannozo yena. Ceoucmea nioCKUx u 08y2PAHHbIX Y2llo
mpexzpanro2o yena. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPexespaHHO20 yeid.

Bunpt MHOTOTrpaHHUWKOB. Pazeéepmku muozoepannuxa. Kpamuatiwue nymu Ha

Nno6eEPXHOCMU MHOCOCPAHHUKA.



Teopema Ounepa. IlpaBunbHbIE MHOTOTPAaHHHUKHU. /[80UCMBEHHOCHb NPABUTILHBIX
MHO202PAHHUKOS.

[Ipusma. Ilapamnenenunen. CpoiictBa mnapaienenumnena. IIpsMoyronbHbIi
napasuienenunes. HakioHHbIE TPU3MBL.

[Mupamuna. Buabl nmupamua. DNeMEHTH TPaBWIBHON mupamunabl. [Tupamumsr c
PaBHOHAKJIIOHEHHBIMU peOpaMH U TPAHSIMHU, HX OCHOBHBIC CBOMCTBA.

[Tnomaay moBEpXHOCTEH MHOTOTPAHHUKOB.

Tena BpamieHus: MUIUHAP, KOHYC, Imap U cdepa. CeueHus MWIMHIpA, KOHyca |
mapa. [1lapoBoii cermeHT, mapoBoi CJIOH, IapOBOM CEKTOP (KOHYC).

YceueHnHas mupamMua U yCEYCHHBIA KOHYC.

Dnemenmul chepuueckou ceomempuu. Konuueckue ceuenus.

KacarenpHple mpsMble © ITUIOCKOCTH. BrmcaHHble W ONMCaHHBIE  C(eEpHl.
Kacarowuecs cgepvi. Kombunayuu men spaujenus.

Bekropbl u koopauHaTtel. CymMmMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCIO. YTOI
MeXay BekTopamu. CKansipHOE TPOU3BEACHUE.

VYpasuenue mnockocT. Dopmysa pacCTOSIHUS MEXIAY TOYKaMU. Y paBHEHUE Cephl.
Dopmyna paccmosnus om mouku 0o naockocmu. Cnocodvl 3a0anusi NpAMOU
VPABHEHUAMU.

Pewenue 3aoau u ookasamenbcmeo meopem ¢ HOMOWDBIO 8eKMOPOE U MeEmMOOOM
KOOpOuHam. DeMeHmbl 2eoMempun Macc.

[Tonsitue o6bema. OOBEMbI MHOTOTPpaHHUKOB. OOBEMBI TE BpalleHUs. AKCUOMbL
obvema. Bwvisoo Gopmyn 006vemMos npAMOY20ibHO20 hapaienenunedd, NpumMvl U
nupamuovt. Popmynvl 051 HAX0HCOeHUs 00vema mempal’opa. Teopemvl 06 OMHOWEHUSIX
00beMo8.

Ipunosicenus unmezpana K 8bl4UCIEHUIO 00bEMO8 U NOBEPXHOCMEL Mel 8PAUJeHUSL.
Inowaow cehepuueckoco nosca. Obwvem waposoco cnos. Ilpumenenue obwvemos npu
peuleHuu 3a0ad.

[Tnomans chepsr.

Pazeepmka yununopa u xonyca. Ilnomanb MOBepXHOCTH NMUIUHAPA U KOHYCA.

KOM6I/IHaHI/II/I MHOTOI'PAaHHHUKOB M TCJI BpalllCHUSI.



[Togo6ue B mpocTtpanctBe. OTHOIIEHHE OOBEMOB W IUIOMIAICH MOBEPXHOCTEH
no1I0OHBIX (QUTyp.

Leudicenust 6 npocmpancmee: NapaiesibHbll NEPEeHOC, CUMMEMPUS OMHOCUMETbHO
NJIOCKOCMU, YEHMPATbHAS CUMMEMPUSL, NOGOPON OMHOCUMENbHO NPSMO.

lIpeobpaszosanue nooobus, comomemus. Pewenue 3adau na nrockocmu c
UCNOIb308AHUEM CIMEPEOMEMPULECKUX MeMO0008.

BeposiTHOCTH U CTATHCTHKA, JIOTHKA, TEOPHUSA rPad)oB U KOMOMHATOPHUKA

[ToBropenue. Mcnonb3oBanue TaOaMIl U JUarpaMm JUisl TPEACTaBICHUS JaHHBIX.
Pemenue 3amady Ha NPUMEHEHHE ONMUCATENBbHBIX XaPAKTEPUCTUK YHUCIOBBIX HAOOPOB:
CpPeIHMX, HAUOOJBILIET0 U HAMMEHBIIETO 3HAUCHUSI, pa3Maxa, JUCIIEPCUU U CTaHAAPTHOTO
OTKJIOHEHMsI. BbIunciaeHne 4acToT U BEpOsITHOCTEN coObITHIA. Briuncienne BeposiTHOCTEN
B ONBITaXx C PAaBHOBO3MOXHBIMM JJEMEHTAPHBIMH HMCXonamu. Vcmons3oBaHue
KOMOMHATOpUKH. BblunciieHne BeposSTHOCTEH HE3aBUCUMBIX COObITHH. Vcmonb3oBaHue
(opMyJIbl CIOXKEHUS BEPOSTHOCTEH, quarpamm Jiliepa, AepeBa BEpOATHOCTEN, (POPMYJIbI
bepnymm.

Beposamnocmuoe npocmpancmeo. Axcuomvl meopuu 6eposimHocmel.

YcnoBHast BepoATHOCTh. [IpaBuino yMHOxkeHHs: BeposaTHocTer. Dopmyiia MOJHON
BepostHocTu. Dopmyna balieca.

JluckpeTHple  CiydailHple  BeIMYMHBl W pacnpeaenieHuda.  CoBMeCTHbIE
pacnipenenenus. PacnpeneneHue CyMMbl M NPOU3BEAEHUS HE3aBUCUMBIX CIIy4alHBIX
BEJIMUMH. MaremaTtuueckoe OXHUIAAHUE W JUCIEPCUS  CIYYaMHOW  BEJIMYUHBI.
MaremaTndeckoe 0KUJaHUE U JUCIIEPCHSI CYMMBI CITy4alHbIX BEJTUYHH.

bunapHas cnyvaliHasg BelIMYMHA, pacrnpenencHue bepHymm. ['eomeTpuueckoe
pacrpenenenue. buHoMuanbHOE pacrpenereHue U ero CBOUCTBA. [ unepeeomempuyeckoe
pacnpeodenieHue u e2o ceouUcmaa.

HenpeppiBHble ciydalinble BennuuHbl. [lmoTHOCTH  BeposTHOCTH. DyHKIMA
pactpenenenus. PaBHomepHoe pacnpeneneHue.

llokazamenvroe pacnpedeneHue, e2o hapamempeol.

Pacnpeoenenue Ilyaccona u ezco npumenenue. HopMmanbHOE paclpenesieHue.

Oyukuusa Jlamnaca. ITapameTpel HOpMabHOrO pacrnpeneneHus. [IpuMepsl cilydailHbIX



BEJIMYMH, MOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TOTPEIIHOCTh HW3MEPEHUM, POCT
4yenoBeka). [lenmpanvrasn npedenvhas meopema.

Hepasencmeo UYeoviuesa. Teopema UYebviwesa u meopema bepnynnu. 3axon
oonbuiux yucen. Buibopounviii memoo usmepenusi geposmuocmei. Ponv 3akona oonvuiux
yucen 8 Hayke, npupooe u oowecmae.

KoBapuanust nyx ciyuyaiinbix BenuuuH. [loHatue o koddduimente xoppeisiuu.
CoBMecTHBIE HAOJNIONCHUS NIBYX CIYYalHBIX BEIHYHUH. Boulibopounwvii xod3¢pduyuenm
Koppensayuu. Jlunetinas pezpeccusi.

Cmamucmuueckasa cunomeza. Cmamucmuxa Kpumepus u ee ypo8eHb 3HAYUMOCHU.
llposepxa npocmetiwux eunomes. IOMnupudecKue pacnpeoeieHus U Ux cea3b C
meopemuieckumu pacnpeoeneHuamu. Panzosas xoppensayus.

llocmpoenue coomsemcmeuu. HnvekmugHvle U CIOPLEKMUGHBIE COOMBEMCMEBUSL.
buexyuu. /[uckpemuas nenpepvisnocme. Ilpunyun Jupuxie.

Koouposanue. /[souunas 3anuco.

OcHoenble nowsimus meopuu 2epaghos. Jlepesvs. [/leouunoe oOepeso. CesazHocmb.

Komnonenmur ceaznocmu. Ilymu na epage. Duineposwol u I amunbmonogul nymu.

I1l. TemarTnueckoe nIaHUpPOBAHME.

Aare0pa u HauyaJia aHaau3a ba3oBslii ypoBenb 10 kiace

Ne | Tema ypoka (pa3aesia) KoanuecrBo
n/n 4acosB
Tpuronomerpnueckne GyHKIUH 20
1. | YUucnoBast OKpy>KHOCTh 2
2. | YucnoBast OKpYKHOCTh Ha KOOPAMHATHON TNTOCKOCTH 2
3. | KonrponbHas padota Nel o Teme «Hucnobie pyHKImn. YucmoBast OKpyx- 1
HOCTB»
4. | CuHyc ¥ KOCUHYC 2
5. | TaHTeHC U KOTaHT€HC 1
6. | Tpuronomerpuueckue QyHKIUH YUCIOBOIO apryMeHTa 2
7. | Tpuronomerpuueckue GyHKIUH YTIOBOTO apryMeHTa 2
8. | ®opmyibl MpUBEICHUS 2




9. | KonrponbHas padota padora Ne 2 o teme «Tpuronomerpuueckue QpyHk- 1
1070703
10. | ®ynknms y = sin X, ee CBOMCTBa U Tpaduk 1
11. | ®dynknms y = cos X, €e CBOMcTBa U rpaduk 1
12. | TIpeobpazoBanue rpaiKOB TPUTOHOMETPHUECKUX (QYHKIUN 1
13.| Oynknmm y = tg X, y = ctg X, ©X CBOMCTBa U rpaduKu 1
14. | KontponbHas padota Ne 3 o teme «Tpuronomerpuueckue GyHKIIUN U UX 1
CBOMCTBa»
Tpuronomerpnyeckue ypaBHeHuUs! 9
15. | Apkkocunyc. Pemienue ypaBHeHus cos X = a 2
16. | Apkcunyc. Pemenne ypaBHeHus sin X = a 2
17.| ApkraHreHc u apkkoTaHreHc. Perienue ypaBHeHus tg X =a, ctgx =a 2
18. | TpuronomeTpuyecKkue ypaBHEHUS 2
19. | KonTponbhas padota Ne 4 o reme «TpuroHoMeTprudeckue ypaBHEHHUS 1
IIpeoGpa3zoBanne TPUTOHOMETPUYECKHUX BbIPasKeHMIt 12
20. | CuHYC 1 KOCHHYC CYMMBI U Pa3HOCTH apryMEHTOB 4
21. | TanreHC CyMMBI M Pa3HOCTH apTyMEHTOB 2
22. | ®opMyITel ABOWHOTO yTIIa 2
23. | IlpeoOpazoBaHue CyMM TPUTOHOMETPUYECKUX (PYHKIUI B TPOU3BEACHUS 2
24. | KonrponbHas padota Ne 5 o Teme «IIpeobpa3zoBanne TpPUTOHOMETPUICCKUX 1
BBIPQ)KCHUH »
25. | Yucnossle nocnenoBatenbHocTH. [Ipenen nocienoBarenbHOCTH 1
IpousBoanasn 24
26. | Yucnossle mocnempoBaTensHoCTH. [Ipenen nocinenoBarenbHOCTH 1
27.| CymMmMa 6eCKOHEYHOH TeOMETPUUYECKON POTrpeccuu 1
28. | Ilpenen pyHKIMH 2
29. | OmnpenesieHre MPOU3BOTHOM 2
30. | Beruncnenue npou3BOIHOM 3
31. | KonrponbHas pabota Ne 6 o Teme «IIpousBoanas» 1
32. | YpaBHeHHe KacaTelbHOH K rpaduky QyHKIIUH 2
33. | [IpumeHeHune npou3BOAHOM JUIsl CCIIe0BaHUS (PYHKIUII HA MOHOTOHHOCTb U 3
HKCTPEMYMBI
34. | Iloctpoenue rpadukoB HyHKIIHNA 3
35. | KonrponbHas padorta Ne 7 o teme «IIpuMeHeHre npon3BoIHON K UCCIEN0- 1




BaHUIO QYHKLIUI»

36. | [IpumeneHne NpoOU3BOAHOM IS OTHICKAHHUS HAaHOOJBIIET0 M HANMEHBILIETO 3
3Ha4eHUI HEeNpephIBHON QyHKIIMM HA IPOMEXKYTKE
37.| 3agaun Ha OThICKaHUE HaNOOJIbIIEr0 U HAMMEHBIIIEr0 3HAaYE€HUI BeJTMYNH 1
38. | KonrponbHas padorta Ne 8 mo Teme «lIpumeHeHre npon3BOIHON K UCCIEN0- 1
BaHUIO (DYHKITHII»
O0o0maree NOBTOPEeHUE Kypca ajredOpbl 1 Havyaja anaaunsa 3a 10 kiaace 3
39. | Tpuronomerpuueckue ypaBuenus. [IpeobpazoBanue TpUroHOMETPUIECKUX 1
BBIPAKCHUIN
40. | ITpumeHeHue TpOU3BOAHOM 1
41. | UtoroBast KOHTpOJIbHAS paboTa 1
Aare0dpa u HayaJ1a aHaJau3a Yriay0JjeHHblil ypoBenb 10 kiace
Ne Tema ypoka (pa3aena) KosaunvecTBO
n/n 4acoB
IToBTOpenne marepuana 7-9 kiaaccos 3
1. | [loBropenue. KBagparuunas ¢pyHKIuUA U ee rpaduxk. 1
2. | IToBTOopenue. HepaBeHcTBa ¢ O/THOM NTEPEMEHHOM. 1
3. | IloBropenue. Apudpmernyeckas u reoMeTpuyecKas Mporpeccuy. 1
JeiicTBUTEIbHBbIE YHCJIA 12
4. | HarypanbHble U 1ienble yncia. J{e1MMocTh HaTypalbHbIX YHCET. 1
5. | Ilpusnaku nenumoctu. IIpocTeie 1 cocTaBHbIE YHCTIA. 1
6. | Henenue ¢ ocratkoM. HOJI 1 HOK HeckonbKuX HaTypalbHBIX YUCEIL. 1
7. | PanmoHanbHbIE YKCIIa. 1
8. | UppaunoHaibHbie yrcia 1
9. | [eiicTBUTENbHBIEC YHCIIA U YUCIIOBAs MpsiMast. YUCIIOBBIE TPOMEKYTKHU. 1
10.| Moxynb NeHCTBUTEIHHOTO YUCIIA. 1
11.| IlocTpoenue rpapukoB GYHKIIHI, COAEPIKALUX MOAYIb. 1
12.| Pemenue 3a1a4 1o teme: «JlefCTBUTENbHbBIE YHCIIA» 1
13.| KonrponbsHast pabota Ne 1: «/IeficTBUTEIILHBIC YUCITa) 1
14.| Ananu3 KOHTpOJIbHON pabOTHI. MeTo1 MaTeMaTHUECKON MHAYKIUH. 1
15.| [IpuHUMI MaTeMaTUYeCKOW UHIYKIUU. 1
YucsioBble PyHKIIUN 9




16.

Onpenenenue 4YUCI0BOH (HYHKIIMU CIOCOOBI 3aJaHUS YHCIOBOH (PYHKITHH

17.

Crioco0bI 3a/1aHUS YUCIIOBON (PYHKLIUU

18.

OO6nacth onpeeeHus 1 001acTh 3HaYeHUS (PYHKITUU

19.

MOHOTOHHOCTb U OTPAaHUYEHHOCTh QYHKIMHU. UeTHOCTh (PYHKIIUU

20.

Haubosnbiiee n HanMenblee 3Ha4YeHNUs (YHKIUN

21.

[lepuoanunocTh PyHKIUU

22.

Ob6parHas GpyHKUIUSA

23.

I'padux oOpaTHOMN QyHKIUU

24.

Kontponbnas padora Ne 2 «HucnoBbie GyHKIIUI
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Tpuronomerpuyeckue pyHKIUH
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25.

Beenenue. JlyinHa 1yru OKpyKHOCTH.

26.

Yucnosas OKPYKHOCTb

217.

Yucnosas OKPY’KHOCTb Ha KOOpI[PIHﬂTHOIZ IINIOCKOCTHU

28.

KoopauHatsl TOUEK YHUCIIOBOW OKPYKHOCTH.

29.

CuHyc 1 KOocuHyC

30.

CBolicTBa CMHYCa M KOCHHYCa

31.

TaHresc 1 KOTaHT€HC.

32.

TpI/IFOHOMeTpI/I‘{CCKI/Ie (l)yHKI_II/II/I YHUCJIOBOTO apryMCHTA.

33.

OcHOBHBIC TPUTOHOMCETPHYICCKUC TOXKIACCTBA

34.

Tpuronomerpruyeckue GyHKIMH YTIIOBOIO apryMeHTa.

35.

OyHKIMS y = sin X, €€ cBoiicTBa U rpadux

36.

DyHKIUSA Y = COs X, €€ CBOMCTBa U rpauk.

37.

Pemenne TpuroHoMeTpuUECKUX ypaBHEHUH C MTOMOIIBIO I'paUKOB

38.

Konrtponbnas padora Ne 3 «OmnpeneneHue TpPUroHOMETPUUYECKUX (DYHKIIUI.

39.

Amnanu3 KOHTpoJbHOHM paboTsl. [TocTpoenue rpaduka pynkuuu y = mf (x).

40.

[Toctpoenue rpaKOB TPUTOHOMETPUUECKUX (PYHKIIUMA

41.

[Toctpoenue rpaduka Gynkuun y = f (kx)

42.

[TpeoGpa3zoBanue rpa)ukoB TPUTOHOMETPUUECKUX (DYHKIIHHA.

43.

['paduk rapMoHUYECKOTO KOJIeOaHus.

44,

Oynkius y = tg X. CBoiicTBa pyHKIUU U €€ rpaduk.

45.

Oynkuus y = ctg x. CoiicTBa pyHKINU U €€ rpaduk.

46.

@DYHKIHMH y = arcsin X, y = arccos X, X CBOICTBa U UX rpa(uKu.

47.

OyHKIMY y = arctg X, y = arcctg X, CBOMCTBa M UX rpaduKH.

48.

[TocTpoenne rpagiKoB KyCOYHBIX (DYHKIIMNA, COAEPIKAIIMX 0OpaTHBIE TPH-
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TOHOMETpUYECKHE (DYHKITHH.

Tpuronomerpuyeckue ypaBHeHust 9
49.]| Ilpocreiiye TPUrOHOMETPUYECKHUE YPABHEHUS M HEPABEHCTBA 1
50.| ApKKOCHHYC U pElIeHHEe YPABHEHUS COS X = a 1
51.| ApKCUHYC U pelIeHHEe ypaBHEHHUS Sin X = a 1
52.| ApKTaHI€HC U pelleHHe YpaBHEHUs tg X = a. APKKOTAHI'€HC U pelleHUe 1
ypaBHEHHMsI Ctg X = a
53.| Pemenne npocTedUX TPUTOHOMETPHUECKUX HEPABECHCTB 1
54.| PemieHre TPUrOHOMETPUYECKUX YPABHEHUH, CBOISAIIMXCS K PEIIEHUIO KBaJI- 1
pPaTHOrO ypaBHEHHUS.
55.| Pemienrie oAHOPOJHBIX TPUTOHOMETPUUECKUX YPaBHEHUIN 1
56.| Pemenne TpuroHOMETpUYECKUX HEPABEHCTB. 1
57.| KonrponbHas pabota Ne 4 o Teme «TpuroHoMeTpuyeckre ypaBHEHUs» 1
IIpeoOpa3oBanust TPUTOHOMETPHYECKUX BbIPAsKEHUH 20
58.| AHanu3 KOHTPOIBbHOU paboThl. CHHYC M KOCHHYC CYMMBI apT'yMEHTOB 1
59.| CuHyc ¥ KOCHUHYC pa3HOCTH apI'yMEHTOB. 1
60.| TanreHC CyMMBI M Pa3HOCTH apTyMEHTOB. 1
61.| Pemenne TpUroHOMETPUYIECKUX YpaBHEHUI ¢ IPUMEHEHUEM (OPMYIT CHHY- 1
ca, KOCMHYCa U TaHI'€HCa CYMMBI 1 pa3HOCTH JIBYX apryMEHTOB.
62.| Pemenne TpUroHOMETPUIECKUX HEPABEHCTB C MPUMEHEHHEM (HOpMYJT CHHY- 1
ca, KOCHHYCa U TaHT€HCa CYMMBI 1 pa3HOCTH JIBYX apTryMEHTOB
63.| ®opmyIbl NpUBEACHUS 1
64.| Pemienre TpUroHOMETPUYECKUX YpaBHEHUH ¢ MpUMEHEeHHEM GOpMyIT IIPpU- 1
BEICHUS
65.| KonTponbHas padota Ne 5 «Tpuronomerpudeckne GyHKIUU CIOKESHHS ap- 1
T'YMEHTOB
66.| AHanu3 KOHTPOJILHOU PaOOTEL. DOPMYITBI ABOWHOTO apTryMEHTA. 1
67.| Pemenne ypaBHEeHUH ¢ IpuMeHeHHEM (OPMYIT TBOMHOTO apTyMEHTa. 1
68.| dopmysa MOHMKEHHSI CTETICHU. 1
69. | [IpeoOpazoBaHre CyMM TPUTOHOMETPUIECKUX (PYHKITHI B TPOU3BEICHUE. 1
70.| Pemenne TpUTOHOMETPUIECKHAX YPaBHEHHH C TIOMOIIBIO MPEOOpa3OBaHHS 1
CYMM TPUTOHOMETPUYECKUX (PYHKIUI B TPOU3BEIACHHUE.
71.| Pemienre TpUroHOMETPUUYECKUX HEPABEHCTB C MMOMOIIBIO ITPeoOpa3oBaHus 1

CYMM TPUTOHOMETPHUYECKUX (YHKIIHI B IPOU3BEACHHUE.




72.

[TpeoOpa3oBaHue NPOU3BEACHHUS TPUTOHOMETPUYECKUX (PYHKIUH B CyMMY

73.

Pemienne TpUroHOMETPUUECKUX YPAaBHEHUH C MPUMEHEHHEM (HOpMyI rpe-

00pa3oBaHUs TPUTOHOMETPUYECKUX (DYHKIIUN B CyMMY.

74.

[IpeoOpazoBanue BeipaxkeHus Asin x + Bcos x k Buay Csin (x+t)

75.

Meroap! pereHss TPUrOHOMETPUYECKUX YPaBHEHUH. Perienue ypaBHeHUH ¢

IIOMOIIBIO IMTOACTAHOBKH.

76.

Pemennie TpUroHOMETPUUECKUX YPaBHEHHI, CBE/ISl €T0 K OJTHOPOJTHOMY

YpaBHCHHIO BTOpOI71 CTCIICHU OTHOCUTCIIbHO ITOJIOBUHHOT'O aprymMmEeHTa

77.

Konrtponsnas padora Ne 6 «[IpeobpazoBanne TpPUTOHOMETPUUECKUX BBIPa-

JKEHUI»

KoMmiiekcHbIe 4uca

78.

AHanu3 KOHTPOJIbHOM pabOThI

79.

ApI/I(bMeTI/I‘leCKI/IC orcpanv Haa KOMIIJICKCHBIMUA YU CJIAMHU.

80.

KommniekcHble uncia u KOOpaAuHaTHasd IJIOCKOCTb

81.

Tpuronomerpudeckas opma 3armcy 9ncia.

82.

KommniekcHble uncia u KBaJApPATHBIC YPABHCHU

83.

Bo3BeaeHne KOMIIJIEKCHOIO YHC/Ia B CTEIEHb.

84.

H3BineucHne KY6I/I‘ICCKOFO KOpHA U3 KOMIIJICKCHOT'O YHUCJIa.

85.

Pemienue 3aga4d mo teme «KOMILIIEeKCHBIC YHCTIay

86.

KonTponbnas padota Ne 7 «KommiekcHbIe Yucia»
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Judpdepenunposanue pynkuuii. [lpoussognas

N
By

87.

OHpeHCHCHI/Ie YHCIO0BOM MOCIEA0BATEILHOCTH U CITIOCOOBI €€ 3aaHus

[EEN

88.

CBOICTBa YHCIOBBIX MMOCJIEI0BATEILHOCTEM

89.

Omnpenenenue npeena nocjae0BaTeIbHOCTH. TeopeMbl 0 mpejieiax mno-

clIeIoBaTeILHOCTEN

90.

Cymma 0ecKOHEYHOM TeOMETPUUYECKON MPOTPECCUH.

91.

[Ipenen pynkuun Ha 6eckoneyHoctu. [penen pyHkuuu B TOUKe

92.

[Ipupamenue aprymenra. [Ipupamenue GpyHkiun

93.

33[[8.‘{1/1, MMPUBOAAIINEC K ITOHATHUIO HpOHBBOI{HOﬁ.

94.

AJITOPUTM HaXOXIAEHUS MPOU3BOTHOM.

95.

dopmynbl auddepeHnpoBaHUS

96.

IIpaBuna nuddepeHpoBanus.

97.

[ToHsiTHE W BBIYKCIIEHHE MPOU3BOIHOM N-TO MOPSIKA.

98.

JudbdepennrpoBanne ca0KHON QYHKITHH.
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99. | duddepenuupoBanue oOpaTHON (yHKITUN 1
100. | YpaBHeHue kacatenbHO# K rpaduky QyHKIUN 1
101. | Pemenue 3a1a4 ¢ mapaMeTpoM M MOJIYJIEM C HCIIOJIb30BAaHUEM YPAaBHECHHS 1
KacaTeJIbHOU K rpaduky QyHKIIHH.
102. | Pemenne 3agau no Teme «IIpaBuna u popmMyssl OTBICKaHUS TIPOU3BOTHBIX) 1
103. | KonTponbsHas padota Ne8 «[IpaBuna u ¢hopMysbl OTBICKAHUS TPOU3BO/I- 1
HBIX).
104. | Ananu3 KOHTpoNbHOM padoThl. MiccnenoBanue (pyHKIIMM HA MOHOTOH- 1
HOCTb.
105. | OTbIcKaHME TOYEK IKCTPEMYMA. 1
106. | IIpumeneHnne MPOU3BOIHOM ISl TOKA3aTeIbCTBA TOXK/IECTB U HEPABEHCTB. 1
107. | Iloctpoenue rpadukoB HyHKIUN 1
108. | UccnenoBanue GpyHKIMH U TOCTpoeHUE Tpaduka GyHKIUN 1
109. | CBs3p Mex 1y rpadukoM GYHKIMH U TpaUKOM TPOU3BOJHON TaHHOK 1
byHKIIUN
110. | HaxoxneHue HauOOoJIbIIET0 1 HAaUMEHBIIIET0 3HAYCHUH HEeTpe-PhIBHOM 1
(GYyHKIHMN Ha TPOMEXYTKE.
111. | 3agaun Ha OTHICKAHKE HANOOJBINNX U HAUMEHBIINX 3HAYEHUNA BEIUYNH. 1
112. | Pemrenue 3a1a4 Ha HaxOXKIEHUE HAUOOJBIINX U HAUMEHBIITNX 3HAUYCHUH. 1
113. | KontponbHas padota Ne 9 «I[IpuMeHeHre TPOM3BOIHON K UCCIIETOBAHHIO 1
byHKIII
Kom0uHaTOpUKa U BEPOSTHOCTH 8
114. | Ananu3 KoHTponbHOM paboThl. [IpaBuio ymHoxkeHus. KomOuHaTopHble 1
3aJjauu
115. | [lepectanoBka u dakTopUaIbl 1
116. | Beibop Heckonbkux 31eMeHnToB. @opmyna bunoma-HproToHa. 1
117. | bunomuHaneHble K03 punmentsl. Tpeyroapuuk [Tackans. 1
118. | Ciry4aiinbie COOBITHS 1
119. | BeposTHOCTb CyMMBI HECOBMECTHBIX COOBITHIA. 1
120. | BeposTHOCTb POTHBOIOIOKHOTO COOBITHSL. 1
121. | KonrponbHas padota Ne 9 «KomOnHATOpHKA U BEPOSITHOCTH) 1
IoBTOpEHUE 15
122. | CBoiicTBa TPUTOHOMETPUUECKUX (PYHKITHIL. 1
123. | IIpeoOpazoBanue rpagukoB GpyHKIUH 1




124. | Pemienrie TpUrOHOMETPUYECKUX YPAaBHEHUI METOIOM BBECHHUSI HOBOIA Iie- 1
PEMEHHOM.
125. | Pemmenue oTHOPOIHBIX TPUTOHOMETPUYECKUX YPaBHCHUM. 1
126. | IIpeoOpazoBaHre TPUTOHOMETPHUECCKUX BBIPAKCHUH. 1
127. | Pemienrie TpUroHOMETPUYECKUX YPaBHEHUH C MPUMEHEHHEM peoOpa3oBa- 1
HUS BBIPAYKEHMSL.
128. | OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHCHHH. 1
129. | Beruncnenue Npou3BOIHBIX. 1
130. | YpaBHeHue kacareabHOH K rpaduKky G yHKIIUH. 1
131. | Pemenue 3aau no BceMy Kypcy «Anredpa u Hayana aHanuzay - 10 4
132.| UroroBast KOHTpOJIbHAS paboTa 2
I'eomerpus 10 knace
Neni/m | Tema ypoka (pa3aesia) KosmuectBo
4acoB
HexoTopble cBeeHus: U3 MJIaHuMeTpun 12 4
1. VYTIibl 1 OTPE3KH, CBA3AHHBIE C OKPYKHOCTBIO 4
2. Pemenue TpeyroiabsHIUKOB 4
3. Teopema Menenas n UeBbl 2
4. Dmmaric, Tuniepbosia u mapadoia 2
Beenenne 3 u
[Ipenmer crepeomeTpun 1
5. OcCHOBHbIE IOHATHS U AKCUOMBI CTEPEOMETPUH 1
6. [lepBEIe caencTBHs U3 TEOPEM 1
ITapajutelbHOCTH NPSIMBIX U IUIOCKOCTEH 16 4
7. [TapamrensHOCTH IPSIMBIX, TPSIMOU M IJIOCKOCTH 4
g B3anMHoe pacronokeHne IpsSMbIX B IIPOCTPAHCTBE. YTOI MEKIY MPSIMBI- 3
- MH.
B3auMHoe pacnosioxkeHne NpsSIMbIX B IIPOCTPAHCTBE. YTOJ MEXKIY MPSMBI- 1
9. mu. KonrposnbsHnas padora Ne 1 o teme «IlapannenbHOCTb NPSAMBIX, Mps-
MOH ¥ TUIOCKOCTH» Ha 20 MUH.
10. [TapannenpHOCTH MIOCKOCTEN 2
11. Tetpasap u napamienenumen 4
12. Kontponbras padota Ne 2 o teme «llapannenbHOCTh TUIOCKOCTEH 1
13. 3auet Ne | o teme «llapamienbHOCTh NPSIMBIX U IIIOCKOCTEN» 1




IlepneHAMKYJIAPHOCTHL NPSAMBIX H IIOCKOCTeH 17 4

14. [lepneHMKyYIAPHOCTD NPSMOM U IIJIOCKOCTH 5)
15. [leprieHauKyIIAp U HAKIOHHASL. YTOJI MEXKAY NPSAMON U IIIOCKOCThIO 6
16. JiByrpansbiil yroi. [lepneHaukyasipHOCTb IIIOCKOCTEN 4
17 Konrtponsnas padora Ne 3 o teme «llepneHIuKyIIpHOCTD TPSIMBIX U 1
' IIJIOCKOCTEN»
18. 3ayet Ne 2 no teme «IlepneHIuKyIIpHOCTDh IPSAMBIX U TIIOCKOCTEN 1
Mmuororpannunku 14 4
19. [Tonsitne MHOTOrpanHuKa. [Tpu3m 3
20. [Mupamua 4
21. [IpaBuiibHBIE MHOTOIPAHHUKH 5)
22. KonTponbnas padota Ne 4 mo teme «MHOTOrpaHHUKI» 1
23. 3auet Ne 3 o reme «MHOTOrpaHHUKH 1
3akiounTeIbHOE NOBTOPeHue Kypca reomerpun 10 kiacca 8 u
24. IToBropenue. [TapannenbHOCTh IPSIMBIX U IIJIOCKOCTEH. 2
25. [ToBropenue. [leprneHAUKYIAPHOCTD NPSMBIX U TNIOCKOCTEH. 2
26. [ToBTOpeHne. MHOrOrpaHHUKHU 2
Anredpa u HavaJ1a aHaJu3a YriyO0JeHHbld ypoBeHb 11 kiace.
KoimuecTBo
Ne n/m Tema ypoxka
4acoB
IToBTOpenue kypca 10 knacca 4 4
1. ®opMysIbl TPUTOHOMETPHUH 2
2. Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
3. IIponsBonHas u €€ IPUMEHEHHS. 1
MHuoroujienst 10 4
4. MHOTOo4IeHBI OT OJTHOM ITepeMEeHHON 3
S. MHOro4JIeHbl OT HECKOJIBKHUX IePEMEHHBIX 3
6. VYpaBHEHHs BBICIINX CTENEHEN 3
7. KonTponbnas pabora Ne 1 1
Crenenu u kopHu. Crenennble pyHKIuN 24 4
8. [TonsiTHE KOpHS N-OM CTENEHN U3 IEUCTBUTEIBHOIO YUCIA 2
9. OYHKIMM Yy =, UX CBONCTBA U TpapUKu 3
10. CBoiicTBa KOpHS N-Oi CTENICHH 3
11. [IpeobOpazoBanme BeIpaXEHUH, COIEPIKAIINX PATUKAITBI 5




12. KonrtponsHas pabora Ne2 1
13. O060011eHNEe TIOHATHS O TI0Ka3aTele CTeNEHH 3
14, Crenennbie GyHKIMH, UX CBOMCTBA U Tpaduku 4
15. N3Bnedenre KOpHs U3 KOMIUIEKCHOTO YUCIIA 2
16. KonrtponsHas pabora Ne3 1
IHoka3zarenbHas u jJorapupvmudeckass pynkuuu 31 4
17. [Toka3zarenbHas GyHKIHS, €€ CBOMCTBA U rpaduk 3
18. [Toka3zaTenbHbIE ypaBHEHUS 3
19. [TokazaTenbHBIC HEPABEHCTBA 2
20. [Tonsarue norapugpma 2
21. Jlorapudmuueckas pyHKIHS, ee CBOMCTBA U rpaduk 3
22. KonTponbnas paborta Ne 4 2
23. CaoiicTBa JiorapumMoB 4
24. Jlorapudmuyeckue ypaBHECHHS 4
25. JlorapupMuueckre HepaBeHCTBA 3
26. JuddepennnpoBanue mokazaTeabHON U TorapupmMuueckoi GyHKIIIN 3
27. KonrtponsHas pabora Ne 5 2
ITepBooOpa3nas u nHTErpaa 9 u
28. IlepBooOpazHas 1 HeonpeIeNeHHbIH HHTErpall 3
29. OnpeneneHHblil HHTErpaj 3)
30. KonTtponbHas pabora Neb 1
DJIeMEeHThI TEOPUH BEPOSITHOCTEH M MaTeMaTH4YeCKOi CTATHCTHKH 9 4
31. BepositTHOCTB M reoMeTpust 2
32. He3zaBucumble MOBTOPEHUS UCTIBITAHUH C ABYMS HCXOJIaMU 3
33. CraTtuctuueckue MeTo 1l 00paboTKHU HHPOPMALIUU 2
34. I"ayccoBa kpuBasi. 3aKOH OOJIBITUX YHCEIT 2
YpaBHeHusi U HepaBeHcTBa. CHcTeMbl YPAaBHEHMI U HEPABEHCTB.
35. PaBHOCMIIBHOCTB YpaBHEHMI 4
36. OOm1re METOBI pelIeHus] ypaBHEHHI 3
37. PaBHOCHIIBHOCTH HEPABEHCTB 3
38. VYpaBHEHMS U HEPABEHCTBA C MOJYJISIMU 3
39. KonTpomnbHas padoraNe7 2
40. HppannoHanbHble ypaBHEHUS 1 HEPABEHCTBA 3
41. YpaBHEHHUs ¥ HEPABEHCTBA C JBYMs [IEPEMEHHBIMU 2




42. Jloka3arenbCcTBO HEPABEHCTB 3
43. Cucremsbl ypaBHEHUN 4
44, Kontposbnas paboraNe§ 2
45. 3aza4yu ¢ napameTpamu 4
46. O6o06maroiee TOBTOPEHHE. 16
BekTopnbl B mpocTpancTBe 6 4
47. IlonsiTHE BEKTOpA B IPOCTPAHCTBE 1
48. CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpPA HA YUCIIO 2
49. KowmrmianapHbie BEKTOPBHI. 2
50. 3auét Ne 4. 1
MeTox KOOpAHHAT B MpocTpaHcTBe 15 4
51. KoopauHaTel TOYKH 1 KOOPAMHATHI BEKTOPA. 6
52. CkanspHoe Mpou3BeICHUE BEKTOPOB 7
53. KonTpomnpHas padora Ne 5 1
54, 3auér Ne 5 1
Huaunap. Konyc. Hlap. 16 4
55. Humaaap 3
56. Konyc 4
57. Coepa 7
58. KonTponbras padota Ne 6 1
59. 3auét Ne 6 1
O0bémbl Te1 17 4
60. O0BEM NPSIMOYTOIBLHOTO TIApaJUIeIeuea 3
61. OO0BEM npsIMOI TPU3MBI U LIUITMH]IPA 2
62. OOBEM HaKJIOHHOW PU3MBI, TUPAMH/IbI, KOHYCA 5
63. OO0BéM TIapa ¥ Iomaas chepol 5
64. KonrtponsHast padora Ne 7 1
65. | 3auér Ne 7 1

3akiIr0unTeIbHOE MOBTOPEHHUE MPHU MOATOTOBKE K MTOTOBOM aTTecTalMU N0 reoMerpuu 14 4
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